Waveform display window Other related windows

Thank you for your purchase of this WaveForm display analysis program. This
program swiftly displays data in waveform on the screen from data file which
consists of a pair of header-file in TEXT format and 16 bits of binary-file
(DADiSP-compliant format). Binary-file is made of data acquired in interlacement
through our firm’s PC Card recorder. On top of that, it is after-monitor program
which can aim to efficiently extract data partially. For the purpose of data
analysis function, it is equipped with such functions as fundamental numerical
statistics computation, FFT analysis, X-Y display graph, transfer function
operation etc. So it is quickly judged if a test has been valid or invalid after the

test completion.

Before using this software, please confirm the usage conditions as described
below.

Should you disagree to our provisions below, send back the package together with
purchase slip. However, it is not allowed to return it once you have unwrapped

a package of this software.

Usage conditions of this software

O Copyright

The copyright of this software is protected by the Japanese Copyright Act &
International copyright treaty. DEICY CORP possesses all the rights with regard
to this product.

This software and disk can not be transferred or leased.

Any renewal, change, translation and/or reverse engineering to this software are

not permitted. And the copyright indication can not be deleted or overwritten.

O Copy restriction

The copy of this software is restricted. The reproduction of all or any part of this
software is not permitted. However, the backup copy shall be approved for the
following purposes: for the installation of this software into PC or the protection

of loss or damage to this software.
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O The right of using.
The usage of this software by plural persons and/or at plural places at the same

time shall not be approved. When necessary, conclude license agreements

additionally.

O Warranty
If there should happen to be any imperfection in a disk or manual enclosed
herewith, the defective disk or manual will be exchanged for new one after
checking it if informed within 90 days after the purchase. Responsibility other
than the above can not be borne. Any damage after the usage of this product can

not be covered by the maker or its sales agent.

Windows 95/98/Me/NT/2000/XP, Excel, Word and NotePad are trademarks of Microsoft in US.
DADISP is a trademark of DSP in US.
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1-1 Initiation of waveform display window

It is the window which is automatically displayed on the screen when the program is
executed. Details of data file that are opened immediately before will be shown just

after initiation.
1-2 Reading-out of acquisition data file (Displaying acquired data in waveform)

To display the acquired data in waveform on the screen, just read out header-file of the

acquired data. Then the waveform will be automatically displayed.

1-2-1 How to read out by specifying the filename.
= Click "File " on the menu bar and choose "Open". Or click "Open-file " icon on
the tool bar. Then a dialog will appear. In the file type box there will be either
* hdr* or *a* as an extension. Choose the appropriate file you want to open and open
the file.

1-2-2 How to read out the newest file in the current directory.
Click "File" on the menu bar and choose "Open Newest File". Or click the icon
on the tool bar. When acquiring data using SCSI interface-built-in data recorder
like DR-160 or DR-200,etc., this function is very convenient, because it is very easy to
confirm acquired data just after data-recording while connecting SCSI interface to

data-recorder in advance.

O If it is impossible to read the chosen file, the following causes may be considered.
The contents that are described in the header-file are different. Or the proper data

file does not exist. See the appropriate file format as will be seen later

When data file is properly read, up to 16 channels can be shown in max 8 waveform
display strips (400 data-points for every channel) in reference to the number of
acquisition channels described in the header-file. Waveform display strips on the
screen are up to 8 strips. However, 2 channels can be shown in overlapping form in
each strip, so up to 16 channels can be shown on the screen at the same time. The
example below shows 11 acquisition channels displayed on the screen. When 2

channels are displayed in overlapping form, the waveform whose color is the same as
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that of the scale values on either side of annotation margin is the waveform of the
appropriate channel. The scales displayed on annotation margin of both sides show

those of different channels, respectively.

[0 The current channel is the channel whose channel list box

is reversely displayed.

B 'y EF 1= [DO0001 Jsck] [ 151 =]
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P e e e [ W e e e e e [ T = e [
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1-3 Basic operation of waveform graph
1-3-1 Setting of Y-axis scale ( Setting of vertical-axis scale)
1-3-1-1 Auto-scaling function
Select "Auto scale" in the pull-down list box of " Scale" on the menu bar. Or click the
icon on the tool bar. There are 2 cases where you can choose for auto-scaling : one is
targeting either current channel only or all of the displayed channels. The waveform of
the current channel or those of all channels will be scaled automatically as soon as you
have completed the above operation.

p% Click this icon. Then all of the displayed channels will be auto-scaled for
redrawing.

g_ Click this icon. Then the current channel only will be auto-scaled for redrawing.
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1-3-1-2 Manual scaling function
1-3-1-2-1 How to input scale values explicitly
Choose "Change" in the pull-down list box of "Scale" on the menu bar. Or click the icon

on the tool bar. Then a setting dialog will appear.

55T Click this icon. Then a setting dialog on Y-axis scale of current channel will

appear.

In the dialog, signal name, unit and max & mini scale value of every acquisition
channel in a display-targeted file will be displayed. Further, with regard to the
currently displayed channels “Click-mark” will be indicated at the top of each line to

announce the channel on display.

Seale Sefling

Ch Hame Linii Graks Max Srak Min
€% TREIs- kmh [aTigfil] omaon
22 EorAE ez 24300 aEn7
B2 0-IAE dest -05TE0 1.5 5
¢ I-AFE deg ns0sn AL0HE
ERS EEdE Emdh omnzss -0073E
ERn  Edtide kmdh 01949 noms
@7 LTFEE km'h atinkts -01870
ERe  ETH#E kmdh 02480 iTiTeli]
Ganrel

In this dialog, settable items are max scale value and mini scale value. There are 2

ways of setting them.

@ Direct input of numerical value

Click appropriate line and click the item to change once more, then it becomes settable.

A o s dee AE717
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@ Copying of max & mini scale values on each line.

Firstly reverse the line to be copied, then right-click it. “Copy” “Paste” will be displayed
in pull-down menu. Click “Copy” and then reverse the line you want to paste. Click
“Paste” using right-click. Furthermore, if you want to copy plural lines, it is possible to

paste them by selecting.

Ch Mame Linit Scale e acale. Min
Y HLEET o [ (01 ——oouy |
2 HyrmE dee 4.48; B 7
K] o—JIBAE deg -057= e

1-3-1-2-2 How to set scaling while seeing waveform

You can increase or decrease the scale value of Y-axis of the current channel by hitting
the up-arrow key or down-arrow key. Hit the up-arrow key to increase it, while the
down-arrow key to decrease it. You can move the offset by hitting the down-arrow or
up-arrow key while pressing and holding down the shift key. Hit Shift + up-arrow key
to move the whole of waveform of the current channel upward while Shift +

down-arrow key downward.

When using mouse, move your mouse-cursor to the displayed scale area and left-click
to enlarge the waveform while right-click to reduce it. When the appropriate channel is

not current, left-click the annotation margin of the waveform window.

[T ]

To render this channel current, left-click this margin area.

-t Left-click this margin for enlargement. Right-click it for

reduction.

O Max or min limit of scale value

The graph to be depicted on the waveform window where speed is paramount is drawn
by 2byte integer format. For this reason, max or mini scale value given to the graph
cannot exceed+ 32767 on an inner data conversion basis. Each of these is related to the
slope value described in the header-file of the appropriate channel, and is the limit
value of graph scale which is allowable for scale max value / SLOPE value < =32767,
scale mini value / SLOPE value > = - 32768.
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1-3-1-3 Setting of the indication format of Y-axis scale value

S | You can set the indication formats of Y-axis scale values

& values-at-cursor for all channels on the screen

— Farmat:

[ Esponential for mat regardless of the current channel or not. Choose

™ Eracticnal format Y-Format & Precision " in the pull-down list box of " Set

¥ Sgnifeant Format " on the menu bar. Then a setting dialog will appear.

£ [ielEtive = me sormet
£ Bea tife formeat

In the dialog, 3 formats of Exponential, Fractional and
Evample: 3141602

Significant will be shown.

a14
Exponential format : value is shown in exponential
Presisan |3 p p
format.
LSANEEL Fractional format : value is shown with the specified

number of digits to the right of the decimal ( fixed
decimal point form).

Significant format : value is shown in the format where
the number of the whole digits is specified to express..

In Precision box, enter the display precision.

In the case of displaying 15.3, for example, specify 3 digits in the Precision box.

Exponential format will show 1.53e + 001.

Fractional format will show 15.300.

Significant format will show 15.3.
The Y-axis display format set here will be referred to all waveforms of display channels
in common.

The setting number of digits is required to enter in “Precision” box on the dialog.

1-3-1-4 Saving of Y-axis scale values.

m It is possible to save the current scale of each display waveform
cala
' BT into the header-file. The scale value saved here can be the initial

Sutozcale  # |  value of respective display channel by referring to the header-file

i when the appropriate file is read out.

To save the present display scale values, select “Save Scale” from

Savz ncalc

the pull-down menu of “Scale” on the menu bar. At this selecting
point, the channel information lines of header-file which has been read out in inner
memory will be modified. For information, no special response can be obtained at this

operating time, but a response dialog that asks for effectiveness of the change will
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appear. If you click NO, scale values won’t be saved. Still you can operate saving of
Y-axis scale value over and over again. At every saving time, current display scale

values can be updated and saved.

% Initial display values of Y-axis can also be set with calibration template as will be
mentioned. Therefore, if performing calibration with calibration plate, the saved scale

values are replaced with scale values written in calibration plate.

1-3-2 Display setting of X-axis width

X-axis width of the waveform displayed just after having read the file

represents one data-point with one pixel on the screen. The displayed data
width depends on the sampling frequency of acquired data. This program has the
function which can display the horizontal axis ( time axis ) of acquired data in

compressed form.

1-3-2-1 How to set the display width explicitly.
Choose " Compression " in the pull-down list box of " Set " on the menu bar. Or Click
the icon on the tool bar. Then a dialog will appear.

Enter cardinal number in Each Pixel

Compression Set E I

box to show how many data-points

SO Mmpression . . .
you want to display using one pixel.
E=ch Pixel: |E Plaz Min . . .
Initial value is 1. Click Max button
%D lw=4.000 and then click OK button when you
—Cursor Display Type: want to display all acquired data in
& HID M O Max one screen. In other words, it means

you specify the max compression.
o ghwce | Click Min button and then click OK

button when you want to display one
data-point with one pixel. In other words, it means you specify the max magnification.
The number of XDIV on the box shows the width of seconds per x-axis screen grid
division. If you change the above-stated number in Each Pixel, this number will also
update automatically. If a waveform is compressed, plural data-points are compressed
into each pixel. Value of plural data-points in each pixel of the waveforms at waveform
cursor is indicated on the basis of MID, MIN & Max. The value in each pixel is
determined in the following way : MID indicates arithmetic mean data value, MIN, the

minimum value and MAX, the max value. Each type is shown at right bottom on the
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screen like Cursor xxx. Note: In the case of max magnification, it will be shown like
Cursor CUR regardless of MID,MIN & MAX.

1-3-2-2 How to set x-axis width with mouse while seeing waveform.

Click magnification icon or compression icon on the tool bar. When compression icon
clicked, the number of data-points per pixel which is currently set will increments ( +
0) by every clicking of the mouse button. The waveform will be redrawn in compressed
form each time. When magnification icon clicked, the number of data-points per pixel
which is currently set will decrease ( - 1) by every clicking of the mouse button. The
waveform will be redrawn in magnified form each time. You can compress the
waveform to the extent where all acquired data can be displayed on one screen. To the
contrary you can magnify the waveform to the extent where one data-point per pixel
will reach. If neither of them can be realized, the icon will inform you of it by lightout.
Note : Though you compress the waveform, the shape will not be thrown off-balance
because the waveform is displayed with two points of the max and min data values in

one pixel.

T Click this button to show magnified display width ( compressed waveform ).

i Click this button to show compressed display width ( magnified waveform ).

1-3-2-3 How to display the whole of acquired data on the screen.

To display the whole range of acquired data on the screen, a special ready-to-use icon is
at the ready other than clicking compression button over and over again. Only one
operation of clicking max compression button on the tool bar enables the entire range

of acquired data to be shown on the screen.
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WA

Click this button. Then the waveform, compressed to a maximum in time-axis

direction will be displayed to the extent of fitting on the screen.

1-3-2-4 Setting of scale value indication format to X-axis.

Cption

Time Display

FPoint Display
ot e Banee DieslEy
» Bange On Screen Dizplay

|l e B e

« Uit Dizplay
MName Display

fitle

Fevize Enable
Fevize . ]

Ot Eer | o

When choosing " Point Display ",

]
D= 20 Cursor Paint: a0B
B N

When choosing " Time Display ",

You can select either data-point or time for the
indication format. Choose from among the pull-down
menu of " Option " on the menu bar. ( Scale values of
x-axis are shown on bottom annotation line )

Choose " Point Display", if you want to indicate
x-axis by data-point. Choose " Time Display ", if you
want to indicate x-axis by time. Choose " Range On

Screen Display " if you want to indicate the wave
range from leftmost end to rightmost of the display
graph in time regardless of the waveform cursor

position.

Note : When choosing time format other than " Real" or " Relative " .

| B

Ir(DM: 4000 Sec Curscr Time: 72600 Sen

i =

When choosing " Range On Screen Display ",

The time at leftmost end and rightmost end of the current graph is shown.

goood] (T
D= [01P0 Sec Wave Rane=@START: 0000, EMD: 550 Sec
L1
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1-3-2-4-1 Setting of indication format

¥ Format

— Farmat:

f+ Exponential format;
" Fractional format
{~ Significant Format
= Belative time format

= PReal time format
Example: 3141582

2.1416E+000

Precizion: |4
Qf: CANCGEL |

Choose " X Format & Precision" from the
pull-down list box of " Set " on the menu bar.
Then a setting dialog box will appear. In the
case of choosing "Time Display", you can select

"

either " Relative time format " or " Real time
format ". Relative shows the elapsed period of
time from acquisition start time to the
waveform cursor position time. Real shows
actual time of day at waveform cursor based on
acquisition-start time of day. Maximum unit is
1ms for both Relative and Real. The format for
them is expressed as HH:MM;SS: XXX

In case of high-speed sampling(1ms or lower),
the same value keeps on being indicated till ms

changes with moving of waveform cursor.

O If there is a status like pause in the acquired data, correct time of day may not

be shown.

The caze of “Relative” when “Time Display” iz chozsen.

WDI¥=  00:00-00 Curzor Time:00:00:02.018

4] |

The case of “Peal” when “Time Disolay” iz chosen.

ADI¥= Om:o0:dd Cursor Time!12:30:38.076

EE

1-3-3 Setting of current channel

When the screen displays plural channels at the same time, one channel among them

is set a current channel ( active channel ). The current channel is the channel

targeted for scale change and/or analysis, for example. ( The action you perform will

occur in this channel.)

Changing with keyboard : Push Tab key. Then the current channel moves to the

waveform window below. If two waveforms overlap, the current channel will move from

left to right side within the same waveform window. If pushing Tab key again, it will
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move to the left side of the channel below. Push Shift + Tab key. Then the current
channel moves to the waveform window above in the opposite steps described above.

Current channel indicator in channel list box is displayed reversely.

Changing with mouse : Move your cursor to left or right annotation margin of any

waveform strip area and click . Then the waveform you click will become the current

channel.

0 To magnify Y-axis scale, move your cursor to the annotation margin of the current
channel and click the left mouse button. To compress Y-axis scale, move your cursor

to the annotation margin of the current channel and click the right mouse button.

1-3-4 Scrolling of waveform to the left or right.
Except when the waveform shown in the graph displays all data, a side-to-side

scrolling of the waveform is possible using either the keyboard or mouse.

Scrolling with keyboard : Push Shift + right arrow key ( — ) to scroll the display
waveform to the left side ( i.e. in a forward direction). Push Shift + left arrow key
(< ) to scroll it to the right side (i.e. in a rear direction).

0 Pushing arrow key only moves the waveform cursor.

Scrolling with mouse : You can scroll the display waveform by dragging the arrow
button in the horizontal scroll bar. Drag the left arrow button to scroll the waveform to

the left side. Drag the right button to scroll it to the right side.

T T S |

-amaz

o
i 1.3
2eEnn

FHERENm
11 usT

A e o e et e e e I P R ) B AL et

—128824000
REERET= TN (R
ARfEA000 [~

12 = usT P
=11 EE20000
160 504000

sol4ann | | i |
- S L N

=184184
161

-equrg:mll to right side{return)

e e e e e e e e e e e e A s e e e e e scmlltulEftSide(fDmardJ

S S e .

e

28



Waveform display window Other related windows

1-3-5 Setting of view channels

To set view channels, choose " View Channels " from the pull-down list box of " Set " on
the menu bar.
— When chosen, a setting dialog box will appear.

| et Acquisition data file channel information will be shown

Miew Channels ..

on the left side of the dialog box, while the currently
Compreszian..,

displayed channel information on the right. Up to 8
Cut Down Set..

Cut Down Enable
Gt Do Ranee 2o simultaneously. On top of that, if Overlap box ( the
Ut Mavwn Save..

channels of waveforms can be shown on the screen

function of enabling 2 chan's to be displayed on the same

Filz Edif Sayz waveform strip area at the same time ) is checked, up to

s FOETIE 16 channels of waveforms can be shown on the screen

# Format & Precizion.. simultaneously.
% Farmat & Precision...
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1-3-5-1 Addition of display channels

Click the channels you want to display from among the acquisition channel list on the
left side and bring them into reverse video. Then click display-register button " >> " at
center portion of the dialog box to add them to the display channel list on the right side.
Should 16 channels have already been displayed, adding of new channels is impossible.

It is necessary to add them after deleting unwanted files.
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1-3-5-2 Deletion of display channels

Choose ( Click ) a channel from among current display channel list and click " DEL"
button on the dialog box to delete it. It is possible to delete plural channels at the same
time.

0 Dialog can not be brought to an end, if all of display channel list have been deleted.
0 Itis possible to display plural of the same channels.

1-3-5-3 Changing of signal name

Double-click a channel you want to change from acquisition channel list on the
waveform view setting dialog. Then a signal name setting dialog box will appear. Move
your cursor to signal name box and click it. Then input becomes possible. Click OK

button to change it to new signal name.

Sienal Hame Setire

= el Mame - Enter zipnal name
Sl EINE le====""  after change.

1-3-5-4 Changing of view channel on the waveform graph

You can choose the view channel by clicking a channel from

drop-down channel list box on each of all waveform-display window

sl H{W strip. It is permissible to display the same channel on each of all

1 =] R M

TaE waveform-display strip windows. If choosing 0 chan, nothing will
_ﬁ e be shown. The number of channels which can be displayed is up to
=] 9L o9

7 Deg. iy .

2l [

0 The initial value to be displayed will be automatically chosen from the lowest
channel-number described in header-file. The channel-number which is not shown

in this list box does not exist in header-file.

1-3-5-5 Switching of multiple display (view) channel list.
It is possible to switch rapidly multiple acquisition channels to display (view) channels
shown in graph in waveform display windows. Set display channel list in display

channel setting dialog box [0 1-3-501 .
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1-3-5-5-1 “Next Set” button (ascending display selection button)

Click “Next Set” of the pull-down menu of “Set” on menu bar. Or click the icon on tool
bar. When clicking the button, some in acquisition channel list will be selected as
display channels by the same number of display channel list and will be given number

from next of the largest channel number in ascending order.

1-3-5-5-2 “Before Set” button (descending display selection button)

Click “Before Set” of the pull-down menu of menu bar. Or click the icon on tool bar.
When clicking the button, some in acquisition channel list will be selected as display
channels by the same number of display channel list and will be given number from

next of the smallest channel number in descending order.
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% A sample when selecting chl to ch6 in display (view) channel list in the case of

number of acquisition data channels : 48 .
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1-3-6 Changing of signal name / unit
The unit or signal name of each channel can be changed. Choose " Unit Display " to
change the unit, or " Name Display " to change the signal name from the pull-down list

box of " Option " on menu bar.

1-3-7 The function of waveform cursor
Waveform cursor has the function of helping read out the waveform data during
display or set the start-point for region of interest ( for analysis target ).

Moving with keyboard : You can move the waveform cursor by pushing the left or right

arrow key on the keyboard. Waveform cursor moves on the screen at every pixel. Use

keyboard for a small movement of the cursor. Use mouse for a big movement of it.

10064 4000

fiz = uET

B 6 8000

~7190.4000 |
! L ! i | |

—ErER I ! ] ! ! !t bt It
el waTf J - P R b TR N

10087 2000 'ﬂ(h ; ; | ; i L P P
FOTv= 0020 Zec Careor Time:  B9000 Saz CCHD: TOEI0S Tac)

4 r

Faady [ursorUR, bumg Trigenr

Drag here.

Moving with mouse : Move your cursor onto the bottom annotation line of the screen

and drag. Move it to left or right while pressing and hold down the mouse button.
Waveform cursor will move with your cursor at the same time. Every data value of all
waveform strip ends will be updated in conjunction with the waveform cursor's

movement.
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0 Waveform cursor moves at every pixel ( minimum unit ) on the screen . Therefore,
the value at waveform cursor is shown on the basis of MID, MAX,MIN determined
by data compression rate of X-axis display width. Needless to say, the value shows

data value as it is, irrespective of the setting unless data compression is set.
1-3-8 Jump function of waveform cursor

1-3-8-1 Jump to the max value position of waveform on the screen.
This function allows the waveform cursor to move to max value position of current
channel in displayed waveform graphs.
Choose " Peak On Screen " in the pull-down list box of " Search" on the menu
J_ bar, or click the icon on the tool bar. Then the waveform cursor will move to
max value position of the current channel waveform.
0 The value at the cursor on compressed waveform depends on MID, MIN or MAX
specified at the time of the compression. ( See 1-3-2-1 How to set the display width
explicitly ). It is, therefore, required to set MAX at the time of compression setting

in order to display max value correctly.

1-3-8-2 Jump to the min value position of waveform on the screen.
This function allows the waveform cursor to move to min value position of current
channel in displayed waveform graphs.

| ‘ﬂllf Choose " Valley On Screen " in the pull-down list box of " Search " on the

menu bar., or click the icon on the tool bar. Then the waveform cursor will
move to min value position of the current channel waveform. [0 It is necessary to set

MIN at the time of compression setting for the correct display.

1-3-8-3 Jump to specified data-point position

e— This function allows the waveform cursor to automatically jump to a
_'*': given data location set for targeting all data. Choose " Go to Point "
Trigger Setiting.. in the pull-down list box of " Search " on the menu bar. Then a

SR
sls fresl
Trigeer firea Sathnz.

Jumo Mark Mode

Jump Pasze Moda
o e The initial value shows

Jumg Mark frea Mode Godo port (G EIRST LaaT

Jump Pauzefr=a Mode

Jump Tricfres Wode

GANGEL the waveform cursor.

Go ko Time..

Peak On Gcreen
Ualles On Screen

dialog box will appear.

the current location of
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Enter the number of data-points you want it to move to in the text box of the dialog

anew.

FIRST button will set acquisition-start data position, while LAST acquisition-end data
position. Point means data count value which increments (+1) at every acquisition
sampling with the data location at the acquisition-start as 0. If you input 1230, it
means 1230tk data position from initial acquisition data position. The number of data
points you can input is acceptable for whole range of acquisition data. It is impossible

to set the range beyond it.

1-3-8-4 Jump to elapsed time position of post-acquisition

Choose " Go to Time " from the pull-down list box of " Search " on

Search the menu bar.
i

T Setrs. SEARCH TIME |
ok O,
e

Jump Werk Mo Go o relative time: |01 FIR=T | LasT |

Jump Pause Mode
= Jump Trigg=r Kiode
Jump Wark Sres Mode

Jump Pause fres Mode
i TricAraa Mada Ok I Cancel I

o to Puink.

Eesk O Screen Then a dialog box will appear. Elapsed time from acquisition time to
Walley On Boresn

waveform cursor position is reversely shown in seconds. Input the
elapsed time in seconds anew if you want to move the waveform cursor to the position.
FIRST button will set acquisition start time, while LAST button will set

acquisition-end time in seconds.
O Elapsed time is the result of multiplying the data location by sampling period when

the data location at acquisition start time is set 0. Therefore, if PAUSE is included

in acquired data, correct elapsed time can not be gained.
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1-3-8-5 Jump to mark position

Szarch Choose " Jump Mark Mode " from the pull-down list box of "
Bz Lizi Search " on the menu bar.
[eateetl Nt
Trigger Settting. The choice will allow Mark Jump to be selected as a cursor
ffarlz firea. .
Fapze fees jump mode.

WS e 0 To perform this function, prior creation of mark

Jump Mark Mode

R WP list in the header-file is needed at the time of
v Jump Triezer Made data-acquisition by a data recorder. Unless

Jump Markdres Mode .

Jump Pauszefvea Mode JME created, the function does not work.

Jump Trigbrea ade

50 ta Point.. . . . .

e In a state where mark jump is chosen in cursor jump mode,

B click the icon ( right arrow ), and the waveform cursor moves to

the location in forward direction. With each clicking of this icon,

Malley Oh Scraen
the cursor jumps to next marked location. In the same way, click the icon ( left arrow )

to move it to the location in rearward direction. With each clicking of this icon, the

waveform cursor jumps to the previously marked location.

1-3-8-6 Jump to pause position

This function allows the waveform cursor to automatically jump to pause location in
waveform data file. First choose " Jump Pause Mode " from the pull-down list box of "
Search " on the menu bar. The choice will allow Pause Jump to be selected as a cursor

jump mode.

0 To perform this function, prior creation of pause list in the header-file is needed at
the time of data-acquisition by a data recorder. Unless created, the function does

not work.

In the jump mode status where pause jump is chosen, click the icon ( right arrow ), and
the waveform cursor moves to the pause location in forward direction. With each
clicking of this icon, the cursor jumps to next paused location. In the same way, click
the icon ( left arrow ) to move it to the paused location in rearward direction. With each

clicking of this icon, the waveform cursor jumps to the previously paused location.
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1-3-8-7 Jump to the set level position

This function allows the waveform cursor to automatically jump to the channel and its

waveform location exceeding the trigger-level you have set on acquired data. To

perform this function, setting of trigger channel No. and its trigger value are required

first of all. Choose " Trigger Setting " from the pull-down list box of " Search " on the

Search
etk List.
et Bz

Trigger Settting..
etk G,

HAEE (FES.

Trigger Area Selting.

Jump Mark Mode
Jurp Pauze Mode

« Jump Trigger Mode
Jump Mark drea Mode
Jurp Pauzefirea Mode
Jump Trigdrea Mode

(G0 to Paint.
Go to Time...

Peak On Screen
Wallew O Screen

Search
IR Efr
Eatzel L=t
Trigger Settting...
ark Grea.,
Hauge Area..
Trieger Area Setting...

Jump Mark Mode
Jump Pausze Mode
« Jump Trigger Mode

Jump Mark Area Made
Jump Pausefrea Mode
Jump Trigdrea Mode

Go to Paint...
Go to Time..

Peak On Screen
Walley On Screen

menu bar. Then a dialog box will appear.

Trigeer ot X | I

Trieger CGh: _h2 -

Trieeer value: |3-2| G
I Cancel| |

In trigger channel box, choose the channel No. you want to

set level-trigger
on and then in
trigger  value
box, input the
level you want
to set by
absolute value
expressed in

unit.

After having set trigger channel & level, set cursor jump

mode to trigger jump mode. Choose " Jump Trigger Mode "

from the pull-down list box of " Search" on the menu bar. The

choice allows Mark Jump to be selected as a cursor jump

mode.

Click the icon( right arrow) on the tool bar. Then the

SM—_P. waveform cursor jumps to the data location just

exceeding the set level trigger value ( in absolute

ﬁ value) lying after cursor's current position. With

each clicking of this icon, the waveform cursor jumps

to the value position exceeding your set value. Click the icon

(left arrow). Then the waveform cursor jumps to the data

location just exceeding the set level value (in absolute value)

lying before cursor's present position. If there is no data value exceeding the set level

trigger value, waveform will not move.
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0 In the case where the waveform cursor exceeds the set level continuously, it moves
to adjacent data-position. Hence, when it jumps to the location exceeding the set

level over again, click the jump button after having moved the cursor explicitly.

1-3-9 How to specify the analysis range.
The range specification of the display waveform is needed for its provisional
magnification, analysis and text conversion. To specify the range, choose " Cut
Down Enable " from the pull-down list box of " Set " on menu bar. Or click the
icon on tool bar. Then a reverse video area will be displayed. This area is the specified

range.

Reverse video area is displayed
on the graph.

Analysis is performed for this
Area.

= v
Wit
O To render all of acquired data to be analysis area, click === button and then click

||
button.
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1-3-9-1 Explicit setting of start location and width for analysis range.

CGut Down Set

Cut Down Rarges Size:

Location By Cursaor:

(™ Befare (" Ceapter

(+ Ofter

CANGEL

Choose " Cut Down Set " from
the pull-down list box of " Set "
on the menu bar. Or click the
icon on tool bar. Then a dialog
box will appear.
Input the number of
data-points or seconds for
specified range in Cut Down
Range Size box. And then
select one option from three
choices in Location By Cursor
box. Before the reverse

video area is displayed before

the waveform cursor. Center : it is displayed with the waveform cursor in the center

area. After : it is displayed after the waveform cursor.

O To specify the range roughly, use mouse and to specify it accurately, use keyboard.

1-3-9-2 Setting of analysis-range width with mouse.

To magnify or reduce the specified range width, move your mouse-cursor into reverse

video area and while pressing and holding down a shift key on the keyboard drag it to

left or right.

e »

e

-------

A —

e

Dragging to left reduces analysis-range width.

Drapgging to richt mapnifies analysis-ranpge width.
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1-3-9-3 Moving of analysis-range width with mouse

To move the specified range width, move your mouse-cursor into reverse video area and

drag it to left or right.

To move the reverse video range to left,

drag it to left.

To move the reverse video range to right,

drag it to right.

1-3-10  Jump function of analysis range

1-3-10-1 Jump to Mark-to-Mark section

Search
Mark Lzt
Eatse) Lrst..
Trigger Settting...
etk frea..
BElRE e
Trieger Area Setting.

Jump Mark Mode
Jiump Panze Morde
Jump Trigger Mode

« Jump Mark frea Mode
Jump Pausefrea Mode
Jump Trigfrea Mode

Go to Paint...
Go to Time..

Peak On Screen
YWalley On Screen

It means the reverse video area jumps to the section sandwiched between
Mark and Mark as an analysis range. This function is effective only when
MARK Line exists in header-file. Reverse video area moves to the area
between mark and mark. First choose " Jump Mark Area Mode " from the

pull-down menu of " search " on menu bar. In the status of this mode, click the

JRP
icon|—| (right arrow) on tool bar to move current reverse video area to the

mark-to-mark area existing to the right direction. The width of reverse video

area will be automatically determined by the number of data-points between

JHP
mark and mark. Alternatively, click the icon J(Ieft arrow) on tool bar to

move current reverse video area to the mark-to-mark area existing to the left
direction. Mark-to-mark area at the extreme left end is the area between

acquisition start point and initial mark , while that at the extreme right end is

the area between last mark and acquisition end mark.
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1-3-10-2 Jump to Pause-to-Pause section

It means the reverse video area jumps to the section

Search . .

Eﬂark T sandwiched between Pause and Pause as an analysis range.
Bause izt This function is effective only when PAUSE Line exists in
Trigger Settiing... . .

el header-file. Reverse video area moves to the area between
Fause frea. pause and pause. First choose " Jump Pause Area Mode "

Trigger Area Setting...

from the pull-down menu of " Search " on menu bar. In the
Jump Mark Made

Jump Pauze Mode
Jump Trigger Mode
Jump Mark Area Mode

. . . JMP .
status of this mode, click the icon |_|( right arrow ) on tool

bar to move current reverse video area to the pause-to-pause

v Jump Pauzefirea Mode
Jump Triefrea Mode

area existing to the right direction. The width of reverse video

Go to Point.

; area will be automatically determined by the number of
Gio to Time...

data-points between pause and pause. Alternatively, click the
Peak Un Screen

Walley On Screen

. JHP .
icon |(left arrow) on tool bar to move current reverse video

area to the pause-to-pause area existing to the left direction. Pause-to-pause area at
the extreme left end is the area between acquisition start point and initial pause, while

that at extreme right end is the area between last pause and acquisition end point.

1-3-10-3 Jump to the set trigger establishment range

ﬁ Set trigger values and trigger directions on the acquired data.
BarT
P This is the function which allows the reverse video area to
ause {ist. move to the range sandwiched between the locations where
Trigger Settting.. . . . . .
s the set trigger values and directions satisfy the set conditions
Fause Gres.

Trigger Area Setting...

Jump Mark Mode
Jump Pausze Mode
Jump Trigger Mode
Jump Mark Area Mode
¥ Jump Fausefrea Mode
Jump Trigfrea Mode

Go to Paint.
Go to Time..

Peak. Ot Screen
Walley On Screen

To jump to this set-trigger establishment range, trigger
conditions and a referred channel have to be set first of all.
Choose " Trigger Area Setting " from the pull-down menu of "

Search " on menu bar.
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Trigger Ar=a Detiing

Trigmar Che Zhi -
Beegin : —Lntil :
Lewel : ||:| H Level : p i}
L £~ Down ' lp = Do
Gires

be set.

time of crossing the set trigger level.

Then a setting dialog
box will appear. Select a
trigger setting channel
from options. A channel
to be selected does not
need to be that of
currently displayed ones.
To set trigger-level, 2
items of trigger-levels

for start & end have to

When setting trigger direction, set each of the passing directions just at the

0 A given graph section can be searched by combination of trigger level and trigger

direction as shown below.

Setting of start level

| UP — DOWN |

=

Setting of end level -

;N o~
J =

Setting of start level

Setting of end level |
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Setting of start level

Setting of end level

Setting of start level

Setting of end level

Search

Marke L=t

Eauze List...

Trigger Settling...
etk frea

Hatee) tres),

Trigger Area Settine..

Jump Mark Made
Jump Pauze Mode
Jump Trigger Mode
Jump Mark &rea Mode
Jump Pauzedrea Mode

« Jump Trigfrza Mode

Go to Paint..
Go to Time..

f\ DOWN — UP

A AN
-7,

DOWN — DOWN

Peak On Screen
YWalley O Screen

f\ Clzean
N
J N

o \j Clovam

To activate this function, setting of area jump mode has to be
set after setting of trigger conditions. Choose " Jump Trigger

Area Mode " from the pull-down menu of " Search " on menu

. . . JMP .
bar. In this status, click the icon |_I(r1ght arrow) on tool bar

and current vreverse video area will move to a

trigger-established section existing to the right side of the

JHP
| screen. Alternatively, click the icon (left arrow) on tool

bar and current reverse video area will move to a
trigger-established section existing to the left side of the

screen. Needles to say, unless the trigger conditions set in

advance are to be satisfied, it won't move.

0 Should trigger area jump mode be executed without setting trigger conditions, the

immediately preceding set conditions or initial values of program conditions would

be adopted. The initial value for trigger area is as follows: channel is the first

channel among acquisition channels, level trigger is 0 and trigger directions are

UP/DOWN.
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1-3-11 Redrawing ( enlargement of axis-width) function of analysis range

You can redraw the
current width of
display graph within
the specified range.
Choose " Cut Down
Range Zoom In " from
the pull-down menu of
" Set " on menu bar.
Or click the icon

5;‘“;?. on tool bar.

Then the specified
range can be redrawn.
This function can not,
however , be used in
the case where the
graph is depicted with
one data per one pixel,
in other words depicted
in uncompressed

status.

This function is very
useful in changing a
specified portion of the
compressed display

graph to the enlarged

width graph for analysis speedily. For example, it is effective in changing a portion

of all-data display waveform or Mark-to-Mark display waveform to a magnified

display waveform for analysis.

It is impossible to return to just preceding compressed waveform from this enlarged

redrawn one. See the chapter described about a magnifying glass window for

provisional scaleup.
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1-3-12 Cutting down and saving function of waveform

This function allows the specified (reverse video) area of a display waveform to be
recorded into another file. It aims at creating another file for the useful range or
the region of interest extracted from acquired data, or creating a different file in a
specific format to analyze by other analysis program.

Choose " Cut Down Save " from the pull-down list box of " Set " on tool bar.

Or click the icon |_| on tool bar. Then a dialog box will appear. Select one option

from among the following 4 options in format box : Text File, DADiSP File (this
program's format), MATLAB File and RPC File.

Cak Diowmy Sawe :g:: ﬂ
s = The respective number of start & end data
Frum. 7{”;:/
Format
el L B Felect an option from among sasnng
forrmat options.
~ MATLAB File ~ ARG Fils

—i Checl: here to add to preexisting file.

¥ Bppend

G|

1-3-12-1 How to save by DADiSP format.

Select DADiISP file. On clicking OK button, a
write-setting wizard will appear. Input a filename
you want to create. Press Browse (B) button to see
reference dialog. No extension needs to be added to
the filename. It will be generated with "hdr" for
header-file and with "dat" for data-file.

If preexisting file of the same filename should exist,
an overwrite confirmation dialog box will appear.
Recorded data file can be read by this program or
DADIiSP program.

45



Waveform display window Other related windows

0 When you want to join two files in time-axis direction, for example, a file
recorded in the morning to another file recorded in the afternoon of the day,
checking APPEND box in advance is required. In this case, the filename to be
set has to be the same one recorded in the morning while currently displayed
waveform file has to be the waveform recorded in the afternoon.

Further, as other requirements, the following three requirements have to be

satisfied : acquisition channel series, unit of each channel and channel number &

slope value of each channel are all identical to each other.

1-3-12-2 How to save by TEXT format.
Select Text File for a format. There are two procedures of saving by TEXT format :
one is creation of new text file, or another is appending it to already-existing file.
After checking APEND box, click OK button for appending. Then a write-setting
wizard will appear. Firstly, input existing filename to which you want to append
in Output File box, If you want to avoid entering effort, choose it from among
dialog.
Secondly, set text conversion format, punctuation and so forth. There are two options
for conversion format : choice of either all figure specification or decimal figure
specification. Skid Number is jumping number on time-axis at the time of TEXT
conversion. Set 0 to convert every data-point of the
chosen range. Set 2 to convert data-point at intervals
of 2 data-points. On completion of setting procedure, a
confirming dialog box will appear. Click OK to start
conversion. If you specify a browser in conversion-end
confirmation dialog box, the set browser will be

initiated after the dialog-closing.

N\
m Set the number of digits of B
Ganversion farmat conversion format.
= Higniiicard Fiourslll |6 £ Cecimal Fewr=l 3
Ship Manber s T | Set skipping number. |

— Purcdustion char ®

& TREIT2 i~ SemicalaiM2 " GommafiDy

© EpaE)  Othrsiph Choice box of
punctuation marks

cmae [ mewr | e |
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o DR e T

J e o i e T lllll\ .

Enter program name in full path.

0 When you want to initiate a browser ( e.g. EXCEL ) automatically at completion
of TEXT conversion storage, check the check box in the confirmation dialog box

and enter a program name to be initiated.

Conversion result by TEXT format ( sample in Excel )

Bo.  DAIE TIME s hiik ) Ch2ik ) ChalE ) (Ch40B )  Ch5IE D ChELE ) ChT{0 } ChadE )
08 15:43:40 BN -0, 505 - 247 -0 72 - 56 -0 219 -0 182 -0 TE -0, 8@2
B0 1624340 BN -0, 5T - 22 -, M . 44 -0 4 -0 047 -0.741 -0, 83

10 15:43:40 B -0. 65 -0 =4 -0, Big -, 348 -0 34 -0, 352 -0 705 -0

=i 15:43:40 B -0, 32 -0 B2 -0. B3 -, 42d -0 189 0. 081 =058 -0 722
Bz 15743 40 | 0. 541 -1 %56 -0 B0n . 41 - 168 -0 041 - -0 722
B3 16743 40 B - 573 - &4 -, B44 ). 3 - 218 -0, 232 -0 752 -0 818
4 16743 40 B -, 364 - 749 - 841 -, 478 -0 153 -0 18 -0 47 -0. 677
15 15:43 40 R -0. 36 -0. Ti? -0. B43 . 464 -0. 243 -0 041 -0.7 -0.775

The initial number in the first column begins from 1 by data number which indicates
acquisition start data no. In above chart, extracted (cut-down) data numbers are
shown. The DATE TIME in 2»d column shows real elapsed period of time from
acquisition-start time described in header-file of acquisition file. However, it does not
always show correct data time if there are operations like Pause in acquisition

data-file. In above sample chart, time description is set in Excel.

1-3-13 Setting of graph title
Acquisition data filename is used as initial value of waveform graph's title. To
change it, choose " Title" from the pull-down list box of "Option " on menu bar. Then a

setting dialog box will appear.

E I - |
Til [fET =
- gron | O Graph title is referred to at printing time.
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1-3-14 Printing of waveform graph

Choose "Print" from the pull-down list box of "File" on menu bar. On choosing it, a
connected printer to your PC will produce printed output. To set the printer on paper
size or orientation, choose "Print Setup" from the pull-down list box of "File" on
menu bar. Then a setting dialog box will appear. See the operation manual of the
printer for setting-operation as the setting dialog is printer-specific. Further, to
preview a page, choose "Print Preview" from the pull-down list box. Then Preview

window will be displayed.
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1-3-15 Checking and writing function of measurement-memo
This function allows COMMENT line in header-file to be checked and written newly.
Choose "Acq. Memo" from the pull-down list box of "File" on

E WAVEFGAR - [ RED 7 0 —57 s —-
M Gt faab Bwwoh Dk dedes
G e e+ menu bar.
= Lk Cipan |
e e e |
! Hesd bk |
w Fils Mere © TEST.813 Daghs 0 -11-2004 Tive Tamar Dty Coumity : G
B o ficy Tima - ODT1AE Capity : 1056 EQ Devin: DR300
[s ! Conneril: |
Eama ux ARl (R I
R Cammart2: |
[5 B e |
Frimt Fragam
IR T
T | ] . ] ]
. e Then a setting dialog box will appear. In the dialog box, current
& IEEAHD A

e . data filename, acquisition-start date & time, acquired data
count, acquisition period of time, data capacity and recorder (device) name are
described in upper row space. In lower row space, 3 comment lines described in
header-file are shown. Unless annotated at acquisition time, they become empty.
When you want to comment or change current comment, type it in this box from
keyboard. Click OK to change the details in comment lines of header-file.

0 Itis recommended to write memo just after acquisition.
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1-3-16 Display of header-file
Acquired data file is constructed of header-file and data-file as a pair. Header-file is
TEXT-formatted file, and varieties of data-acquisition requirements as well as
acquisition start-date & time are recorded. Data-file is 2-byte integer-formatted, binary
file in which A/D conversion values are recorded on "as is" basis. Waveform of this
program is displayed by referring to both files. It is possible to display header-file
details on the screen to check acquisition requirements. Choose "Head Info..." from the
pull-down list box of "File" on menu bar. The details of header-file will be shown on the

screen as they are.

Details of header-file

0 See a paragraph of acquisition data format for header-file details described in

header.

1-3-16-1 Printing of header-file

Choose "Print" from the pull-down list box of "File" on menu bar. Or click the

printer icon on tool bar. The printer will produce printed output.

1-3-17 Calibration function

It is the function of converting physical unit for acquired data. This program
provides us with the following ways to convert engineering unit : one is referring to
template file created by an optionally available program PL-U4112 "PcWaveCal",
two is entering calibration factors directly and three is using computing function on

operation window as described later.

1-3-17-1 The way of referring to template
When template file has already been created by optionally available program
"PL-U4112 " calibration program in advance, without converting physical unit by
executing calibration program every acquisition, it is possible to convert physical unit
by specifying template file from this program Choose "EXEC by Template" from the
pull-down list box of "Calibration" on menu bar. Then a setting dialog box will appear.

Specify the appropriate template file to execute calibration.
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% When the channel number of calibration-target data-file exists in calibration
template file, and pre-calibration unit between template file and acquisition

data-file meets each other, calibration is executed.

1-3-17-2 The way of typing in calibration factors
Choose "Manual" from the pull-down list box of "Calibration" on menu bar. Then a

setting dialog box will appear. Currently set details are shown in the dialog box.

Calibraticn

ch | M L GalCoel | Hem Lin
Exec By Templat= 7 Ltiore I.,u il qm;;.l \r' i
2 W 1000 W
1 W 1000 W
MG AL 4 v 100 Y
E 1‘: Calioration Bettineg for Each Ch
1 i
g v GiHE
A g Hare  FABR(EE
m v
12 W
13 I CalCoet : FJZ:H [lew_Unit E
o | Canzal |

Foad | Saa | o | orcal |

1-3-17-2-1 Setting of calibration requirements

Select a channel line you want to set from a list of choices and double-click it.. Then
another setting dialog box will appear. In this new box, signal name, calibration
coefficient and engineering unit can be set. You can not ,however, set offset value.
Further, be sure to check that the sign of the value to set in this Cal Coef box has to
be positive. In short, the result of acquired data value multiplied by this Cal Coef

value set in his box becomes calibration result. ( y = ax)

1-3-17-2-2 Saving of set calibration requirements
On clicking "Save" button in calibration setting dialog box, a saving dialog box will
appear. Save it by typing a filename. The file saved here will be stored in the same

format as calibration template file.
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1-3-17-2-3 Read-out of calibration requirements

On clicking "Read" button in calibration setting dialog box, a read-out dialog box
will appear. Read out a calibration template file created in advance by specifying
filename. This function is equivalent to that of reading out template and executing

calibration.

1-3-17-2-4 Canceling of calibration

It is possible to show the values of waveform in the same

Calibration

Exec By Template
Manual .. calibration once and later abandoning it. Choose "UN.CAL"
UNGAL

details as described in original header-file after executing

from the pull-down list box of "Calibration" on menu bar.
On choosing, the values of waveform will return to those immediately before

calibration.

O It is impossible to get the values of waveform back to original ones, once having

displayed already-calibrated file (already-saved file) on the screen.

1-3-18 Closing of data file during display

& Choose "Close" from the pull-down list box of "File" on menu
L oo o bar. On choosing it, data-file during display will be closed.
el However, when calibration has been carried out in the
Cipmn e Fia
el program, a dialog box asking whether the header-file has to be
— rewritten or not will appear. If rewriting is chosen, the
‘;":5‘”"”'“ .. | waveform to be shown next time will be displayed in
P St calibrated status.
reelurn
1 LRED 7 -0 bk
Z LREC 1 A0E
i3 Cofippdi_Dabag¥ WIDF_ 180401
4 iR HDF

Eqi

1-3-19 Saving of the file whose header-file has been changed.
After the change of header-file, choose “Close” from the pull-down menu of “File” on

menu bar. Or click “ x (Close)” button at

' - — the upper right on waveform window.
'j awe Changes 10 rep 003 hdr
£ Then a confirmation dialog box will

U S T e appear.
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Filename is changeable for the file in which calibration and other change have been
carried out.
“YES”...”Save As” dialog box will appear. Click “Yes” button, and the changed file is
saved.
“NO”... Clicking “No” button closes the file. % Once closed, retrieval can not be
allowed.
“Cancel”... Previous screen comes back.
In Save As dialog box, the directory
where read-in file exists will be shown

as 1nitial value.

1-3-20 Deleting of data file during display

(Tio| It is possible to delete the acquired data currently shown on

5. "8 1 the screen. We mean by deletion function that a pair of

| %?m data-file and header-file recorded on the disk can be deleted
“' on the spot for example. This function is very effective and

o convenient in the following case. For example, when we are
:::::::' -| examining the recorded data immediately after acquisition

| o Sl and find a failure in acquisition, we can delete the defective
::5::: current file on the spot using this program. Choose "Delete

' 3t:$;ﬁmm Current" from the pull-down list box of "File" on menu bar.
Lz Or click the icon on tool bar.

! Exi

Then a confirmation dialog box will appear. Click OK

Are yo murss paw weart o dele e

) button to delete current file.
»:,) CAPCARDYDIN0N hir?

LA |

1-3-21 Setting of presence & absence of grid in graph window

It is possible to turn ON/OFF of grid (scale mark) shown within graph frame. Click

the grid icon on tool bar to turn it ON/OFF .
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1-3-22 Setting of waveform display form just after read-in of file
Click “File Open Mode” from the pull-down menu of “File” on menu bar.. On choosing

it, a setting dialog box will appear.

Cper. Sk Open File Mode [’fl
Link Qpen. ==
(]2

Head Infa.. Ihit. View Data Counts : Init ¥ Pl Seale -
oy M .

e r & bute ¢ Depend Farge
[ FilaCpar Mo .|

Calibratian :
S ag APGII-Fils .

Oper Soecial Files v | J

Br . CrkP
Prird Fraviar:
Prir Sadup.

Wayelump Cancel

1 LREC T OE-0F e

2 LRED TA0s

4 CEAnpli_Debog¥ F0F_T60 A0
4 &hi%005HDR

Exil

1-3-22-1 Setting of display percentage of acquired data on the screen at file-open

time.

Set the data account to display on the screen( amount by % for the whole just after

opening of file). Check the check box, and a drop-down list box opens to show
available choices. Four choices are available: 10%, 20%,

50% and 100%. If unchecking, it changes to initial set

Tnit “wiew Data Cowts

[ 0 -
| ’ value.

Select available data count choices (10,20,50 or 100)

from the pull-down menu.

1-3-22-2 Setting of Y-axis display scale attribute.
_ _ Set Y-axis scale attribute to be displayed just after
Init v Axiz Scale :
" fudo " Depend Fange opening of file. When selecting “Auto” option button,
you can display Y-axis scale on AutoScale scheme.
When selecting “Depend Range” option button, you can display Y-axis scale based on
the measurement range which is described in header-file specified form. Unless

described, Y-axis scaling is performed on AutoScale scheme.

% When calibration function described in calibration box at lower part of the dialog

box is on, display scale described in calibration template is given priority.
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1-3-22-3 Setting of auto-calibration function

Just after opening of file, confirm whether calibration is to be performed or not. On

checking check box of calibration, input box becomes effective. You can display

calibration file by hitting the button at right. For information, should a channel

which does not match with template details, calibration of the appropriate channel is

not performed to display a warning dialog.

Calibration -

/ Loaded calibration file
(% .clc)is shown.

|

7 ]

It is convenient when the same template is

used.

Cialibrafion failed ! ]
Thea unit of channel 1 iz uneompatiblel

0 Warning error message [

Al

3 When incompatible with template file.

1-3-23 Coupling & loading function of acquisition data file

= Fi-
Cpee..

Cloza

Head Trfa..
fegMamo ..
Cpen Mewezst File
Leleie Currert
File Open Moda .

bowe o= RPCIL-filke..
Cpen Spacial Fikes
Erint.

Frint Prawiar

Frint Setup.

Wawve Dump ..

1 vzl tnde

2 REEL1.AM

3 zreakl Bhdr

4 rree 01 _afthdr

Exit

v+

CLkOpen ]

Cirl+P

This function allows the files which recorded data under
the same acquisition conditions to be coupled and read
out. Choose “Link open” from the pull-down list box of
“File” on menu bar. On choosing it, a dialog box will

appear.

It is convenient to use this function , for example, for the
case where you work with the acquisition file created at
fixed interval times as a coupled file, for the case where
you work with the acquisition files created at morning
test and afternoon test as a coupled file, or for the case
where you work with files created by extracting effective
section of individual acquisition file by one operation.
Further, it is possible to handle acquisition files in
different holders in batch.
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Specify the holder where files The number of files targeted for linkage is

targeted for linkage are stored. indicated.

Foder: | C4Appli Debuc¥PWFEPmPcE paf_Almedo 2488 Bicee
Linkad Files : 2

Pl e Diate Tims= Sire Plame Dat=_ Tima ]
Bmﬂ_ﬂ]&hd’ 04 0425 11:3835 10 S G Apn | | DetupW PO RPmiSpati_Almedic MOTLRESG 7. 200408512 123138 204
[30 vep 001 bk AN 111203 1= G4 App | Db POT EF m el A e MAFELREG ). 200441 2706 122010 A
[ rcp 002 ek M4 30 19763 1207
S LREC 7406 200408417 1201:35 iz
L REC 7 0041 241 182310
= LF i SR 124284 and
?‘LREG? 1 283 124309 23
LREG 7 g ZNMAA 162810 950
AILREC 7.0 040879 162819 1226

foquisition data. files stored in the holder. |

Registration area for files
targeted for linkage.

Ok Carecel

On clicking “OK” button, link processing is performed. For information, files are
sorted in ascending order according to filenames prior to the processing and then
linked. Still, when link processing 1is performed, the relation between
acquisition-start time and acquisition data is checked. If they are apart in time,

Pause line, or if less than 1 sec, Mark line is automatically generated in created
header-file.

1-3-23-1 How to save a file.

On completion of linkage, Temp file of wav * 3 3 hdr ( and wav * 3 .dat) name is
created in waveform window. When finishing waveform window work, the following
message will appear. To save the file, click “Yes”, and a dialog box will appear. After
changing the proper name, save it. If clicking “No”, data is deleted. Be careful the

retrieval is not allowed.

o The tile £C% DOSUME™ ¥ kedabL 0o AL ™ ¥ Termpna 533 hdr | iz temp fik. Do vou want 10 cave thiz ile as
\L'f’ ather nam="*
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1-4 Expansion function of waveform graph
| garch This function allows MARK information given during acquisition
_5..__‘- e to be indicated in list form and move cursor line to a selected
E:ﬁr.r - MARK location. It also allows a selected MARK voice-memo to be
P fres
Trigzer Ar=a Sebine. played back.
Jurp Mark Mods
jmﬂ? G 1553 Choose “Mark List” from the pull-down list box of “Search” on
+ Jurp Trigger Mode
P LEAREE [Jrals menu bar. When choosing it, mark list dialog box will appear. If
Jukp Paues Area Made
Jutp Trigdea Mods Mark List is inactive, it means neither voice-memo nor Mark has
0 1o Foinl..
£ 10 Time. been recorded.
Peak. On Screen Mark List El
Walley On Screen
ED Faint Tirme Mermo -
@ 7 1781 110730
4] 0 741080 111147
] 10 239110 1120248
m n 1003314 112024
m 12 1022263 1107
m 13 1053054 1121 20
m 14 043667 118180
€] 18 1104909 112356
4 18 121993 112744 -
BT |

In dialog box, mark number, marked data-point and its time of the day are shown.
There are 2 kinds of marks : mark given by operation button and mark given by
voice-memo. In the dialog, both of them are shown at the same time. The variety is
represented by the icon at the leading edge of each line.

MARK given by operation button is indicated with @ while MARK given by

volice-memo is indicated with @

1-4-1 Moving of cursor line by using MARK list.

Double-click MARK location on the list to move cursor line to a given MARK location.
On double-clicking it, cursor line moves to the selected MARK location. MARK list
dialog box won’t close.

* If a MARK location outside of currently displayed range of waveform display
window 1s selected, the waveform display window is automatically renewed so that

selected MARK location comes to center position of the screen.
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1-4-1-1 Playback of voice mark by using MARK list.

When you want to play back voice-memo, move the current line ( reverse video line) to

voice-memo mark line and click@button. Then sound playback dialog box will
appear and play back a voice-memo which

The: =ound will conkirue to loap witi] the OF bution has been recorded during acquisition.

-iﬂ 1= pressed

Playback is automatically repeated till OK

button is clicked.

1-4-1-2 Editing of memo box in MARK list

Move cursor to Mark memo box in the Mark list where you want to enter and click
Memo box on the cell. Memo box can be edited. Enter characters there directly. When
you have finished edit, push “Enter” on keyboard or when you have entered characters,

move reverse video line on the Mark list. Then edit is completed.

When operation on Mark list have finished, click ”Enter” button on Mark list dialog

box, and the dialog box closes. Then waveform display window will come back on the

screen.
Ho Pomt Time Moo &fter rendering list line reverse wideo,
8 7 17931 190799 Ilﬁr’ click here, and characters can be
T T = I SETAT EER B ] entere d
Mo Poirt | Time M=mo )
§ 7 &17351 11:07:30 I—MEEP Edit characters.
o -] SEA TN 44
o Paint Time Memao -
4] 7 617331 1010 ATRES
4
4] @ 141080 11:11:47
4] 10 999110 11:20:23
11 1000378 112023
12 1022262 12n0d
@ 1o 1033064 12129 Mark list dialog box closes.
@B 1043663 11:21:50
4]
49

16 1104909 112385
16 1219930 112744 -
EXIT E

57



Waveform display window Other related windows

1-4-1-3 Creation of voice-memo file using HR-12.

Connect optional RC-12V (remote control unit with voice-memo function) to HR-12
and connect a microphone to RC-12V. Then voice-memo can be recorded. But it can
be recorded only during acquisition. In the case of HR-12, voice-memo is handled in
the same way as MARK and recorded into header-file.

Voice-signals captured from a microphone are converted to 64 kbps of digital serial
signals through CODEC-IC in RC-12V, and then compressed by 1/8 by mounted DSP.
Voice-signals input into RC-12V are at all times monitored. When detected to surpass
a limited value, compressed voice serial data will be transmitted to HR-12 from the
preceding 2 seconds of detection time. On reception, HR-12 begins to create
voice-memo file whose name is provided automatically, aside from acquisition file.

It will create MARK line having a new filename in header-file. File format to be
created will be voice-file format with ".wav" as extension. Closing of this voice file will
be automatically executed 5 seconds later after the level of voice signals falls below a

fixed level.

Voice level | 9-gon I B-sec f

“oice File |

Acquisition data J'

MARE location
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Other related windows

The following is a sample of created header-file when voice-memos were recorded by

HR-12 PC Card Recorder.
DATASET AGQO05_HDR
VERSION 1
SERIES CGH_1.CH_2 CH 3 CH 4 CH. 6 CH 6 CH_7 CH_3 CH_9 CH_10.CH_11,CH_12
DATE 10-14-2000
TIME 19:55:44
RATE 1000
VERT_UNITE wsT, uST. uST, ulT, wlT, usT, ulT, usT, V. V. V.V
HORZ_INITS 3ec
NUM_SERIES 12
STORAGE_MODE INTERLAGED
FILE_TYPE INTEGER
SLOPE 2 000000e-01, 2. 0000002-01, 2. 000000e-01, & 000000e-02_ 2. 000000=-01, 4. 000000e-01
4 000000e-01, 4. 000000e-01, 1. 000000e-04. 1. 000000e-04, 1. 000000=-04, 1. 000000e-04
¥_OFFSET O
Y_OFFSET 65448, 4, 65528, 34, 149 65522 106,67, 0,0,0,0
NUM_SAMPS 41990
DEVIGE HR1Z
FILEMAME ACOOOS. DAT
DATA
RE 1820, 19:55:45. HR1Z¥ACO¥01 TETGAE . WAV
K 5020, 19:55:48
RK 11201, 19:55: 53
K 21120, 19:56: 05

RK 38460, 19:56: 21, HR12Z¥ACQ¥017BT6D2. WAV
RK 40910, 19:56:23

END 41990

The above sample shows MARKSs performed at 4 different times by operation button

while it shows MARKSs performed at 2 different times by voice-memo. Each of voice
filename was created in the format of 017B76AE.WAV or 017B76D2.WAV.

% To ensure uniqueness, voice filename is made by expressing the total number of

seconds of HR-12 built-in real-time clock in hexadecimal notation.

1-4-1-5 How to copy voice-memo file.

In acquisition data file, voice-memo files are created together with a pair of

TEXT-formatted header-file and binary-formatted data-file. When copying PC Card

onto PC hard disk, etc, a batch copying is required. In other words, the holder storing

header-file in it has to store data-file as its pair and voice-memo file simultaneously.

Header-file and data-file have the same filename, but their extension is different to

each other. In the case of acquisition by HR-12, extension of header-file is “.hdr” while

that of data-file is “.dat”’. The extension of voice-memo file is “. Wav” and its filename
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is created on time basis, so there is no relationship with other filenames. To extract

specific group from the results in PC Card in which multiple acquisitions are recorded,

handle in the following way.

data-file - voice-memo

file - voice-memo file...

Eii e R [ [ . .. . .
T2l ol b 2D HOF TR First, initiate Explorer in Windows and
=] Aca 0. ded T4TEE DAT 771k 00046 1854 . .. . .
L]0 Fch el mare T0EE VABME Hrk 001016 1B display acquisition data file list on the
2B HDR Prd il 0106 1856 . . .
HLWE AT 771 001015 108 screen. Set display format in detail and
43KB  WANWE Hr1slE 000,46 1856
| L 003 b ZEE  HDE Pl 0010416 1BET 3 :
H e I A i sort renewal date in descending
L0 JchaFd mae 23EE WMIAWE HLR 00045 1657 . . .
2701 Zobae 12EE WANE HrIk 10 1857 numeric order. Files would be stored in

header-file -
When

such an order as

and then next header-file ...

copying, copy a group of them in a batch, as the files are listed from header-file to just

preceding file of next header-file in one group.

If missing voice-memo file, retrieve it

by referring to MARK line in the header-file and move it into the same holder.

1-4-2 Moving of analysis range using "Mark Area List"

Choose "Mark Area" from the pull-down list box of "Search" on menu bar. But this

Search
Mark List..
[ieries et
Treaer Zeittire..

W ark Area

[EEree et
Trigger Area Setting.

function ( shown as inactive ) could not be performed if MARK

dump Mark Mode
imp Pause Made
Jump Trigger Made

£

information should not exist in acquisition header-file or reverse
video area (analysis range) should not be displayed on waveform
graph. When chosen, "Mark Area List" will be displayed. Click
the destined MARK-to-MARM line. The reverse video area

moves to the specified MARK-to-MARK range.
T - |

Jdump Mark frez Made

Jump Pause diea Mode etk firza Lk
dump Trigfrea Mada [Wa | BeerPont | Besinlime | ErdPont | EndTime | Dstabamber | Teneaparsh |
; i o =0 FEA] 1727 2071 ]
Gz ta Paint.. 2 202 1Ty ToTe TTea]
G0 bo Tirme.. ? i
g
T i beeen ? 1587 11300 B0 1120006 PR A.7484
1 1 7 ]
ualiey On Screen & omnn NETT 3303 131 219a BT F
o Damd 1731 iomEnn 1 aren DS
el |

In this status, if "Jump Mark Area Mode" is chosen as analysis range jump mode,

analysis range will move from current MARK-to-MARK range as initial value to next

.. . . . Co. . IF
range existing to the right or left direction by clicking the icon "] or J on tool bar.
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The width of reverse video area will be automatically determined by the number of

data-points between mark and mark.

1-4-3 Moving of analysis range using "Pause Area List".
Choose "Pause Area" from the pull-down list box of "Search" on menu bar.
When chosen, "Mark List" will be displayed. Click the destined Pause-to-Pause line.

The reverse video area moves to the specified Pause-to-Pause range.

aearch
Mark List..
EaugeDets
Trigeer Settiine..
Mark Area..
| —
Trieger Area Settire.. Fase Area List
1) BaghrFu ki BaghTi ErdPaint EudTi DaiaMuntsr | Ti 5
Jump Mark Wods I| J ] l 1 I i ! 1&25; l urJ ': J
Jump Pause Mode ; b b P L T

Jump Trigeer Mode

w Jump Mark Brea Mode
Jump Pausafrea Mode
Jump Trigdrea Mode

Gio to Poind...

Go to Tire..

Eeak O Scresn

Valley T Soreen _l':-\rml

In this status, if "Jump Pause Area Mode" is chosen as analysis range jump mode,

analysis range will move from current Pause-to-Pause range as initial value to next

range existing to the right or left direction by clicking the icon or on tool bar.

The width of reverse video area will be automatically determined by the number of

data-points between pause and pause.
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1-4-4 The function allowing simultaneous cut-down of plural sections of waveform.

| option
= Time Dizplay
Pont Dizplay
G Dovn Pangs Display
Bane= On Screen isplay

K1
L.

X
= Uret Diicplay _Ilnput box of save filename |_' Framar Evn Moo [ANT -
Hizme Display
Tithe ... L [ urit [ Fogintboce Praramotor [ Faramater [
Reize Ena.ble. : Cionditional
Rewies . : equAton-to-equAtaT
Ao Seroll Moce logic selection box

Cut-down condition hst

dav= Load Lireake Dizlete i LS55

Ej

This function allows creation of a file by cutting down the waveform sections which
satisfy the set cut-down condition from display waveforms, and analyzing plural
effective sections spreading across various sections of waveforms in batch.

Choose "MultiCutDown" from the pull-down list box of "Option" on menu bar. When

chosen, a cut-down condition setting/execution dialog box will appear.
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1-4-4-1 Setting of cut-down conditions
B x|
Fei. Ch i - ) . lsf

Selection of condition-set ch

—Cuidawn Candtion

Begin Cut-down start mode & its parameters
Mode | Lewval '}
Lewal Curation Carhpars [ Step
o f over =]
Until .
Cut-down end mode & its parameters
Maode | Lewval g“
Lewel Curation Cormpare [¥ Step
o f fover =] [
[T Fepeat===" ON or OFF of condition repetition

Cancel

Click"Create" button on the dialog. Then a condition setting dialog box will appear.
Set the following items of cut-down conditions : Ref. channel, cut-down start mode
( and its parameters), cut-down end mode ( and its parameters) and YES/ NO of
referred condition repetition. Ref. channel is the target channel of cut-down conditions.
The range of this channel which satisfies cut-down conditions applies to those of all
other channels

Cut-down mode supports the following 8 varieties of setting : Level, Level Cross,
Level Area, MARK, PAUSE, Pulse-Count, Data-Count and Level variation ratio. Start

and End modes need not to be identical . Various combination of modes are available.
Setting conditions become effective when data of reference channel exceeds the set

level in judging direction (over or under) and still holds during set period of time. The

establishment point is , however, decided to the point of going back by duration-time.
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1-4-4-1-1 Level setting

Judging direction
Setting lerel (L)

Estahlishment point
- Time duration ()

!

WAV,

Select " Level" in a list of mode
box. The parameters consist of
Level, time duration, judging

direction and variation value.

Variation value becomes
effective  when Repeat is
checked ON. This variation

value is added to the current setting level when this setting is performed next time.

When Repeat is OFF, reference ceases once set conditions are satisfied. In short,

cut-down operation based on current conditions is performed only in onetime

operation.

1-4-4-1-2 Level Cross setting

Establishment point

Cross direction (DO
Setting lewel(Lx)

Select "Level Cross" in a list of mode box.

The parameters consist of Level,
direction (UP or DOWN ) and variation

Cross

value. When data of Ref. channel goes

beyond the set level in cross direction (UP or

DOWN , the mode is established. Variation

AN
T

value becomes effective when Repeat is

checked ON. And this variation value is

added to the current setting level when the same conditions are referred to next time.

1-4-4-1-3  Area setting

Estahlishment

Range = IN

point

Upper-limit lewel

AN

SCaRv;

Lowrer-limnit lewel

A
V

—  —

Time duration

Select "Area" in a list of mode box.
The parameters consist of Low-limit
level, Upper-limit level, Time duration
and Area (IN or OUT). In the case of
Area "IN", the mode is established

when data of Ref. channel comes in the

box drawn by the settings of
lower-limit level, upper-limit level and
time duration. In the case of

"OUT" ,the mode is established when data of Ref. channel goes outside the box.
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1-4-4-1-4 Pulse-Count setting

Select "Pulse-Count" in a list of mode

E stablishment point
Direction (UF) box. The parameters consist of Count,
Threshold level Threshold, Direction (UP or DOWN)
P 4 and variation value. When data of
r/_\\ /,\ ) \\ \ |'J \ Ref. channel goes beyond the set
o \_/I . threshold level initially and again

exceeds it, we count the process as an

onetime. The location where the
number of pulses reaches the set number is decided as an establishment point.
Suppose direction is UP.  If data of Ref. channel goes beyond the set threshold level
in positive direction and again exceeds it in positive direction, we count the process as
an onetime. In the case of DOWN, if channel's data goes beyond the set threshold level
in negative direction and again exceeds it in negative direction, we count the process
as an onetime. The diagram of 3-times by pulse-number is shown as illustrated as a

sample.

1-4-4-1-5 Level-Ratio setting
Select "Level-Ratio" in a list of
Establishmentpomt mode box. The parameters

‘ consist of Threshold Ratio (%)

’_ﬁ and Compare (NORMA or

AW Hmase— Hming#100 == Setting value ACCUMULATE). Seek
percentage of an expression

which sets one-rank differential value of Ref. channel as numerator and (Max - Min)
value in analysis range as denominator .When the result is equal to or beyond the set
value, the mode is established. In the case of accumulation setting, the establishment
point of mode is judged by adding one-rank differential value by one-ranks in

unestabishment section. Accumulation is cleared at establishment time.
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1-4-4-1-6 Data-Count setting

Select "Data-Count" in a list of mode box. The parameters consist of Data-Count and
variation value. The mode is established when the set number of data-points just after
the initiation of evaluation reaches the set count. Variation value becomes effective
when Repeat is checked ON. At next judgment, judgment is carried out by adding
variation value to the set data count.

For example, suppose data count is set 1.000 and variation value 100 as cut-down end
condition. First establishment point is 1.001 points from cut-down start point, second
establishment point is 1,1001 point from cut-down start point and third establishment

point is 1,201 point from cut-down start point.

1-4-4-1-7 MARK setting
Select "MARK" in a list of mode

atgart MODE=MAREK Mumbzr=16 End MODE=MARE Count=2
T 7 g K ki box. The parameters consist of
' : MARK NO. and additional

LA PN WYY VAVATY DY
A r\f VINCRIVATUEUI RIS number  when  used  for
start-condition and MARK times

: : Establishment point .. ..

Establishment pomt in finish mode ¥ when used for finish-condition.

In start mode o
When used for start-condition,

data location of the set MARK no. is establishment point. But no condition can be
established if MARK does not exist within the set analysis range. When Repeat is
checked ON, the data location of specified MARK number + additional number
becomes establishment point a second time. When used for finish condition, the data
location which has passed the set number of MARKs is determined as an
establishment point.
0 As far as establishment point is concerned, MARK NO. is absolute number
when being used for start condition, while the number of MARKs is an

establishment point when being used for finish condition.

1-4-4-1-8 PAUSE setting

Select "PAUSE" in a list of mode box. The parameters consist of PAUSE NO. and
additional number when used for start-condition and PAUSE times when used for
finish-condition. When used for start-condition, data location of the set PAUSE no. is
establishment point. But no condition can be established if PAUSE does not exist
within the set analysis range. When Repeat is checked ON, the data location of

specified PAUSE number + additional number becomes establishment point a second
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time. When used for finish condition, the data location which has passed the set
number of PAUSEs is determined as an establishment point.

0 As far as establishment point is concerned, PAUSE NO. is absolute number

when being used for start condition, while the number of PAUSEs is an

establishment point when being used for finish condition.

1-4-4-2 Logical operation for multiple conditions

Various cut-down conditions can be applied to plural lines by repeatedly setting of
cut-down condition. Using logical operation, You can set relation among each defined
cut-down condition. Choose one item from 3 kinds of “AND”, “OR” and “SEQ” in Exec
Mode box at upper-right corner on cut-down condition setting/execution dialog box.
“AND” means cut-down of the range which satisfies all of each set cut-down condition.
“OR” means cut-down of the range which satisfies the set condition though it is only
one range. “SEQ” is special. Each line condition defined across plural lines is
interpreted on a line basis.

For example, let’s analyze a guide channel by speed-transmission placement. Define
cut-down condition of a 1-speed transmission on the first line, and define cut-down
condition of 2-speed on the second line and then finally define cut-down condition of
Top-speed on the third line. When choosing SEQ, a file of the guide channel which
consists of cut-down ranges of 1 to Top speed transmission extracted from each of
acquisition data files will be created. It is possible, however, to specify only one item of

logical operation regarding each of condition-defined lines.
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1-4-4-3 Checking of condition-established range

It is possible to check the established ranges which have been executed by the set
cut-down conditions. Click a conditional line of the list in cut-down condition
setting/execution dialog. Then the line will be shown in reverse video and "Preview"
button will become effective simultaneously. When clicking "Preview" button, a preview
dialog will appear. In the dialog, by taking the conditions indicated with reverse video
line and the result of logical operation into account, established ranges of waveform are
displayed in reverse video. At the same time, the number of established ranges &
data-points are displayed at the upper right of the dialog. In the case where plural
lines have already been defined, if you want to display them without taking the result
of logical operation into consideration, you have to set SEQ of logical operation prior to

clicking "Previous" button.
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1-4-4-3-1 Selection of confirmation channel

Initial channel NO. of the dialog list is identical to that of the appropriate guide
channel. When you want to display other channel NO., select it from a list of choices at
the upper left of the dialog. But the location of reverse video ranges remains in the

same status, though selecting other channel.
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1-4-4-3-2 Cursor operation

Click a given location within waveform display frame in Previous dialog, and
cross-cursor moves there to indicate the value at cursor location. Clicking of(0] <11 >[T]
button, the cursor line moves by one point. Clicking of [0 ] [ ] button makes the cursor

to move to each of establishment points.

1-4-4-3-3 Changing of y-axis scale value on display window
Click0 ZoomIn[button to magnify y-axis scale value, whilél ZoomOut Chutton to scale

it down.

1-4-4-4 Saving of cut-down conditions

It is possible to save the set cut-down conditions. Click "Save" button on the condition
setting/ execution dialog, and a file-save dialog will appear. Enter a filename and click
OK. The set cut-down conditions are saved. Details to be saved are conditions of the set
lines and logical operation modes. The extension of the file is .cut and file form is in

inner format.

1-4-4-5 Loading of cut-down conditions

It is possible to read the pre-saved cut-down conditions. Click "Load" button on the
condition setting/execution dialog, and a load dialog will appear. Select a filename and
click OK to load them. Note that if condition setting line has already existed, a
confirmation dialog will appear. When clicking OK in the dialog, current display details
are abandoned and newly loaded file details are replaced for the previous ones.

2 If a condition set line does not exist, an error will result and loading can not be
executed. Check to see, however, that if the channel exists, but unit and signal name
differ each other, the unit or signal name of the currently displayed file is referred to
show. Set conditions and logical operation of inter-conditional lines are referred to just

the way they are.

1-4-4-6 Edits of cut-down conditions

To change cut-down conditions of a line of the list registered in condition
setting/execution dialog, double-click the line you want to change. Then a setting dialog
whose currently set details of cut-down conditions are displayed as initial values will
appear. It is impossible, however, to change the guide channel. If you want to change
the guide channel, delete it from the list once using deletion function as described later

and set it again using "Create" function.
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1-4-4-7 Deletion of cut-down conditions
To delete cut-down conditions of a line of the list registered in condition
setting/execution dialog, click the line you want to delete and render it reverse video

and then click "Delete" button. The appropriate line will disappear from the list.

1-4-4-8  Cut-down execution ( Creation of file)

In Output File box on condition setting/execution dialog box, enter a filename to which
cut-down result is saved. There are 2 kinds of setting ways : typing a filename in the
box directly, or produce a file-save dialog on the screen by clicking "Browse" button on
the right side of "Output File" box and set a filename in the dialog. After setting a
filename, click "Execute" button, and cut-down ranges are saved into the file in
accordance with the set conditions. Channel configuration won't alter, because the file
to be saved stores condition-establishing ranges from every acquisition channel. In the
header-file to be created, MARK and PAUSE lines which have already been written

into the header-file are abandoned. For the other, the same details are loaded.

1-4-4-8-1 Creation of MARK/PAUSE line

MARK lines which show the start point of cut-down are created and loaded in
condition-saved header-file. Further, in the case where SEQ is specified as logical
operation, PAUSE line is created as delimiters in set conditional line.

O Already-existing MARKs and PAUSEs in acquisition file won't be reflected in a

creating file.

O The data string of creating file composed of cut-down areas becomes discontinuous.
When performing processing every time of cut-down and save, each seam can be
discriminated with ease by using function like "Jump MarkArea mode" or "Jump

PauseArea mode".

|-=:7 Settng section for analysis range ———
Codition-eatshlishmert
| | | | | | | | | | secton
S T e

| | Clreated file  Case where AND or OR is specified as logical
OpeEranon.

MARK MARE MARK
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1-4-4-9 Update of analysis-targeted header-file
0 = It is possible to write MARK lines of

fire ks st 1o chapae Mar k list with St £ Lkl condition-established point in the header-file of
paints and gave bo bead Hile ¥

analysis-targeted file ( cut-down-targeted
1+ Henews i Append

"""" file).This function becomes effective only when
condition-established section exists and logical
G| operation is not set SEQ. Click "Mark List"

button on Previous dialog, and a confirmation dialog will appear.

Select an option button to determine how to write MARK line. When selecting "Renew",
preexisting MARK lines in analysis range setting section are deleted and newly
established points are created as MARK lines. When selecting "Append", preexisting
MARK lines are not deleted and newly established condition points are added as
MARK lines. Further, memo will be attached to MARK line to be created in order to see
the difference between start-point and finish-point. Start-point memo is described as
BEGIN (x), while finish-point as UNTIL (x). x is established section NO. and the
number is assigned from the left side of Preview dialog on an established section basis
like 1.2.3....
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1-4-5 Printout function of acquisition data whole range

e, el
Lirk Qperi.

Sz

Hesd [nfe..

A Meame

e Mesest File

Di=lete Cupreat

File Oz Pk

Wave Dum P

Save as RPCIIfile.

Oty Gpercied Files 3 ChMum : 7 Begin : | o

il Cirl+F £
CH— ! Until : | 077

Friril S

YWave Mumber £ Page : IE
1 M{E00EHOR
2 Ca¥tonl Debues Srap 001 bk
3 T oo li_Debug ¥rep D02hd: Gcale
4 LFET 7 DE-0Thd

Exit ¢ Meaz-Ranee 0 futo

FUL-R

Tl AR r— |
17K : S

T5R - fidobePS fcrobed Distilker J
1R CEWIHDO WA e 7 2 0be 1 i ndf L= == A
Jdk

IR ENFEEER
AT afmc: i =

g Dt i

LR L D
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This function allows all acquired data to be printed out whether data is displayed in
graphs on the screen or not. By choosing "Acrobat Distiller" of a printer, creation of
pdf-formatted file of acquired data can be executed by simple operation. Choose
"WaveDump" from the pull-down list box of "File" on menu bar, and a setting dialog
will appear.

In the dialog, choose the number of print channels per page and scaling modes at print.
There are 2 kind of modes : auto-printing on a channel basis, or printing out with

reference to scale initial values loaded in header-file in advance.

Click "Dump" button after setting print conditions, and a print dialog will appear.
Select connected printer and click OK to start printing. Regarding paper orientation
and so forth, click "Properties" button, and a setting dialog will appear. Set necessary

items on the dialog.
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TEST DATA

The sample at left shows

ol

pdf-formatted printout. Paper

P4 k—bX  -RONIE 1

orientation is set in portrait

orientation.

Py o 1 M T T TN
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1-4-6 File edit function

This function allows a given section of plural acquisition data files displayed on the

et

Wiew Channels ..

Campression...

Cut Down Set.
* Cut Dawn Enable

LSO W EarEe o 1
Cut Dawn Save..

File Edit Save ..

WY POSTION fdi

¥ Format & Precizion...

screen to be edited and combined into each channel of one
file, or different sections of the same data file to be edited
into one file by transferring them to each channel of the file.
This function is very effective at performing simultaneous
analysis by rendering different acquisition results of pre-
or post-improvement in one file. Choose "File Edit Save"
from pull-down list box of "Set" on menu bar or click the icon

on tool bar, and a file-edit dialog box will appear.

¥ Format & Pracizion.. IH] O This function does not work unless analysis range is

displayed on the graph.

O To edit plural files to combine them, they have to be created by the same sampling

frequency.
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1-4-6-1 Operation of file-edit dialog

Input box of filename to be created

Sorca - Selection box of copy-souwrce finename|
Fie Hare :  [orisesann — = — T | -~ &

Oaim Tinm . 17-17-700 134741

Shazlles b pmce Comesrt - Comment hox of filename to he created|
Corenentl @ (06 B—® EET Commeri2 -
el

i Oomeerd: |
Gonmentd :  JEECICT —SHEEENR

Tonal Cha o Total Ohe - o
[ | Signs hanw Trit | Ch | ipallsne [ 1
@ v
@ - U
a + y

@ - s S .
L= J= usT " ;

Drag a channel line you want to create from a list
on left side and registerit to the list on right side.

Cance |

Chosen file information is described in left side box of file-edit dialog, while the

information of files to be created is described in right side box.

1-4-6-1-1 Registration of channels to be created
Drag a channel line you want to create from channel information list in left box and

copy it to channel information list in right box

1-4-6-1-2 Deletion of registered channel

Click a line you want to delete in registered list on right side box and render it reverse
video. Then click it with right mouse button, and a confirmation dialog box will appear.
When clicking OK, it will disappear from registered list. Space between the list is

automatically closed.

1-4-6-1-3 Changing of file

When plural acquisition data files are displayed in waveform display window, and
sampling frequency of each file is the same and still analysis range of each file is
already registered, you can change copy-source filename on the dialog. To change

filename, select one option you want to copy from copy-source file list box.

Source :
Fie Mame : |.ﬂ..:q|]|:|‘| kdr T R——] Crpet filename list hox,
Date Time : e ;
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0 Should other file which is displayed be unable to be selected, it is supposed that

analysis range is not specified or sampling frequency is not the same.

1-4-6-1-4 Write of comment line
The details of comment line described in header-file of data file which are initially
specified in copy-source-filename box is referred to the comment line of the creating file

Type information directly in comment input box.

1-4-6-2 Handling of MARK/PAUSE information

MARK information in copy-source-header-file is reflected in the creating file. But
MARK NO. and data location are updated. PAUSE information is ignored and not
reflected.

1-4-6-3 Edit operation (a sample)

Combine two files to a single file and produce a new file.

Read each file to be combined. And display each of
them in waveform on the screen, respectively. Choose
"HorzTile" from the pull-down list box of "Window" on
menu bar, and 2 files are displayed simultaneously on

the screen. Set the analysis range of each file you want

to combine.

Choose "File Edit save" from the list box of "Set" on
menu bar, and a file-edit dialog box will appear. Drag
channel information list and copy them to registration

list.

After changing filename, drag channel information list
and add them to registration list. Set a new filename
and click "OK". Already-edited file will result.
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1-4-7 Playback function of acquired data

Analyze

atatisgtice Beport ..

Using this function, you can reproduce an analysis range of

acquired data by sound. This function allows the properties of

¥y Graphics . such acoustical signals as vibration acceleration, displacement,
FFT/aweFFT . force, strain and revolution pulses except noise ,etc. to be
TR & COHT grasped by hearing them with sound. The convertible signals
it to acoustical ones have to fluctuate int . Choose "Sound"
ek from the pull-down list box of "Analysis" on menu bar, and a
Dir iy Ly

sound reproduction dialog box will appear.

El:l und

0 This function can not work unless analysis range is

Distribution specified.

1-4-7-1 Operation of sound reproduction dialog box

— Channel selection box of acoustc reproducton |

-
oh [i ~| | robziessdd G
sarplng 5000 p Eetreprodustion sampling 0000 Sec

frequency in this box.

Mew Sarpling |1IIIE"II - Ha Ratia -2 g0 Osf Time 00:02:36 Sec

Reproduction s
location mark Qo:on:nn

4,000°

2.000-
1.000-
(1]
-1.000-

Aeouste reproducton channel
wavreform

-3.000 !
1 1 1 1 1 I 1 1
gozon:on 00:00:08 oozon:10 no:o0n:1h go:on:2o on:o0:th oozon:al
I~ Repeat W Bato Lewel

PLAY | S0P | S AvE |

1-4-7-1-1 Selection of sound reproduction channel

Displayed initial values on the dialog box are those of current channel. When selecting
other channel for acoustic reproduction, select it from choices in channel box. Signal
name and unit of selected channel are indicated on the right side of channel box.

When selecting a channel, data waveform of a channel targeted for reproduction is

displayed.

76



Waveform display window Other related windows

1-4-7-1-2 Setting of reproduction sampling frequency

Acquisition sampling frequency is indicated as initial value. It might go out of audible
frequency in some case. Setting of it newly is required. Setting higher sampling
frequency than acquisition sampling frequency can lead to higher sound pitch and at
the same time to shorter reproduction period of time. Higher sampling frequency is
suitable for listening to low vibration acceleration. On the contrary, setting lower
sampling frequency than acquisition sampling frequency can lead to lower sound pitch
and at the same time to longer reproduction period of time. Lower sampling frequency
is proper for listening to signals of high frequency. Number of octaves to be shifted and
reproduction time are indicated on the right side of New Sampling input box.

ex. When setting 4 kHz in new sampling box at the time of acquisition sampling
frequency 1 kHz, analysis range 40 secs, the sound pitch shift becomes 2 octaves and

reproduction time becomes 10 secs, respectively.

1-4-7-1-3 Conversion into acoustic data (CONVERT button)

Convert data of the channel targeted for reproduction into wav-formatted file for the
purpose of acoustic reproduction. Click "CONVERT" button in the dialog box, and
conversion will start. Progress bar informs us of conversion implementation stages.

0 Acquired data is converted into wav-formatted file in the same 16 bit binary data.

1-4-7-1-4 Setting of auto-sound level (Auto Level)

When converting into acoustic data, it is possible to determine whether auto-setting of
sound level is to be selected or not. Check "Auto Level" box, and auto-level setting
turns ON. Uncheck the box, and auto-level setting turns OFF. It means by Auto-Level
that after making max absolute value of conversion-target data match with the set
value of 30000, the matched data is converted to acoustic data.

In short, this function renders max value to max sound level, regardless of large and
small of waveform data. When auto-level is checked OFF, acquired data is converted to

acoustic as it is.

1-4-7-1-5 Start of reproduction ( PLAY button)

Click "Play" button, and the mark "V¥” which indicates reproduction location begins to
move along the top of waveform graph frame concurrently with acoustic reproduction.

0 Setting of sampling frequency, change of reproduction channel, conversion into wav

file ,etc. can not be performed during acoustic reproduction.
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1-4-7-1-6  Stop of reproduction ( STOP button)
To stop performance during reproduction or during "Repeat"- set reproduction period of

time, click "STOP" button in the dialog box, and reproduction will stop.

1-4-7-1-7 Repeating of reproduction
Click "REPEAT" box in the dialog box, and after reaching the end, reproduction

repeatedly starts from the first.

1-4-7-1-8 Setting of reproduction range
Determine reproduction range by moving cursor-lines on right and left sides in
waveform graph frame. Click a given place within waveform graph frame, and the

cursor-line near to either side comes to clicking location. Cursor-line can also be moved

by dragging.
0:00: 12
4.000 "
2.000 -
1.000 -
-
-1.001 -
-3.000
000000 00:00:05 0000z 10 10:00:16 0010020 a0z 26 10:00:21

1-4-7-1-9 Saving of wav file

It is possible to save converted wav file under the status where reproduction has
already stopped and conversion into wav file has also finished. Click "SAVE" button in
the dialog box, and a file-save dialog will appear. Set filename and save it.

0 Saved wav file can be reproduced using other reproduction program.
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1-4-8 Auto-scroll function of analysis range
Option This function allows the set analysis range to move
“gim'&t Ei_smlar automatically. It is used at the time of ganged operation with
Foint Dizplay
Ciut Down Range Disp lay other windows. Note that it does not work unless analysis
P O 5 Dizpl .
SabaE range has been set. Click "Auto-Scroll Mode" from the
P St Do . .
pull-down list box of "Option" on menu bar, and an auto-scroll
« Unit Dizplay .
Name Display box will appear on the screen.
Thle .. Start moring from - Sitart moving from
B e arquisitnm-start Sutos.. B current location
S » location.
Bt m_':"’jr-'E of Set moving
analysls range conditons

1-4-8-1 Setting of auto-scroll conditions

Auto_Scral| Setding | Click "Auto-scroll condition setting" button,
Movire Points : I and a setting dialog will appear.
Timer Elapse {meecd: fl0

Specify Moving Points box with number of
Cancel I data. Settable number of data is up to

1000points. Specify scroll-time interval.

Mini is 10ms, Max is 1000ms. and in step of 10ms.
0 If other ganged operating window becomes heavy, make scroll interval longer. If too

heavy, remedy of computer's resource allocation is adopted. In some case, there

might be a fear that entering from keyboard could not be performed.
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1-5 Initiation of other windows
When setting analysis range, other windows for waveform analysis can be initiated. To

initiate them, select an analysis item from the pull-down list box of "Analyze" on menu

bar, or click an icon on the tool bar.

| WAVEFORM — [#)32006 HDR ——— Wavefor m]

m File Set Scale Search Option Snabze  Calbraion Miew  Window H=p
EE BER MR- T oS Mo TS b ERE
|Va.1ue Write witidow

EIE

ol N [5] B ®

| Magnifying glass witwdow ]

FBasic statstr analysis window )____

[E W E = ] 6 (] iE

MUt -ai hics writwdo
Statiztice Feport . l ERIS ETApHICS W 1"'r|
Y Graphics . | 115 octave analysis windowl
EFT/ e FFT .. [Distrﬂ:uutinn witidow |

Ut Sl | Voice reproducton djalog|

Wiaterfall ..

|_Ca.1|:ula1:inn wirdow
Cale .

| Water-Fall witudow |

Drawhale

| Transfer function wmduwl
Sound

FFT window |
Digtributian - -
1/8 Octave IX.‘Ydlsplaywmduw
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Chapter 2 A magnifying glass window
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2-1 Initiation of magnifying glass window

QL When analysis range on waveform display window is specified and the number of
display data in the range comes within the integral domain, the icon on tool bar
becomes active. Click the icon, or select "X Zoom In" from the pull-down list box of

"Scale" on menu bar, and a magnifying glass window will appear.

You can provisionally scale up and display the set analysis range of waveform on the
screen. This function differs from that of screen magnification with respect to the
following: 1) A randomly-set area can be displayed on another window in a scaleup
form. 2) These 2 kinds of respective analysis range of waveform can be displayed on the
screen simultaneously. and ganged operation of them can be performed as well.

This provisional scaleup function can allow the uncompressed max magnified
waveform ( displayed with a data-point per one pixel) to be displayed to even further
scaleup waveform. Click the icon on tool bar, and a exclusive window is shown to
display data of the specified range. Close the provisionally scale-up display window,

and previous waveform display screen will return
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2-2 How to operate.
2-2-1 Cursor function
Click a given location of the display waveform, and a cursor line moves to the clicked
location. Drag the cursor line, and it moves by responding quickly to the drag action.
You can also move it using arrow-keys on the keyboard. Note that the value at cursor
line indicates correct value there, because the value at the cursor is displayed on

non-compression basis.

2-2-2  Ganged operation with waveform display window
Display both of a waveform display window and a magnifying glass window on the
screen. When moving the analysis range of waveform display window, the display
graph on the magnifying glass window is updated and the range details of waveform
display window are at all times shown in a scale-up form.
0 To display both of windows simultaneously, select "Horz Tyle" from the pull-down

list box of "Window" on menu bar.

2-2-2-1 Auto-scroll function of the display range
When setting auto-scroll of the analysis range in waveform display window, the
waveform display in magnifying glass window scrolls automatically. See 1-4-8

0 Auto-scroll function of analysis rangel] ( Chapter 1) for further details.
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2-2-3 Display of signal name

Signal name can be displayed at left outside of graph frame.

Option Choose "Name Display" from the pull-down list box of
Title ¢ For printing * .. "Option" on menu bar, and signal name and unit are
» ChMo Display displayed. To return the display to channel no. and unit,

Mame Dizplay

choose "ChNo Display" from the list box.
v Mark Display
Mark. List ..

aettineg ...

2-2-4  Setting of graph title
E || When printing magnifying glass window,
Title: [FAECIE AR A —5| you can set graph title. Choose "Title" from

the pull-down list box "Option" on menu bar.
orerl |

This setting becomes effective only at print

time, so the title is not displayed on the screen. Once set, the title is stored in memory

and won't change till it is changed.

2-2-5 Printout of magnifying glass window

Choose "Print" from the pull-down list box of "File" on menu bar, and the connected
printer begins printing out. To set paper size, paper orientation, etc., choose "Print
Setup" from the pull-down list box of "File", and a printer-setting dialog box will appear.
As the dialog is the connected printer-specific, refer to the printer operation manual for
operation. Further, when you want to confirm print-form in advance, choose "Print

Preview" from the pull-down menu, and Preview window is displayed.

2-2-6 Selection of view channels

You can select display channel on magnifying glass window.
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2-2-7 Procedural steps of selecting channel

Select “Setting” from the pull-down list box of “Option” on menu bar on magnifying
glass window, and “ View Ch Setting “ dialog box will appear. Click check box at left
side of Ch no., and the checked Ch no. will be displayed. Uncheck it, and the display is

canceled.
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2-3 Handling of MARK information
On magnifying glass window, you can not only display MARK information given during

data acquisition but also correct MARK location and delete / add MARK.

2-3-1 Display of MARK information
Choose "Mark List" from the pull-down list box of "Option" on menu bar, and a MARK

list dialog box will appear.

[:_]Fltil:lﬂ Mark Li=zt Edit
Title - For printing } .. e Statuz | Pant|  Time  Memo A
: - = SE6S2E 1DBGREE
» ChMo Display EERE: SEEE 0GRS
Name Display & 3 A1 V10040
. 4 4 EITE 110400
’ M D'play | 4] 5 sorEa 110640
hdark Lizt ... “‘E_:l i BT 10720
. 4 7 gi7E 110780
Settirg .. 4] @ | Status gERI2 T10R 2
4 o I IO 111147
T TR BT TR T Mk R S
1 Jir i FiTa el 19-2023%
ARENO. [t Data MO, MARE time| [MARE memo
14 1043563 112160
& 15 1104209 112265
4] 16 12192030 112744 w

Garee

MARK NO. is automatically allotted in ascending order of data no. It is automatically
updated every deletion or addition of MARK information mentioned later on. "Visible"
in Status column of the list means that MARK is at present during display on

magnifying glass window. "New" means that a MARK has been newly added.
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2-3-2  Edit of MARK memo

Double-click a MARK line in MARK list which you want to edit, and a MARK edit
dialog box will appear. Type memo information in memo box. Click OK button, and
memo information will change. You can also edit MARK memo using expansion
function of waveform graph (1 to 40 ). Further, you can edit MARK memo by

double-clicking MARK no. position at outside of graph frame as will be seen later.

] Statuz Pait Tim= M= e -
4] 1 ZBAGE3 106G
ii]] g FUEE  10RES 11 the roice-meno case, you can reproduce
FEREY it the mark LS wolce by "Wolce" buton.
4] s * It iz possible to hear memo details
::]] -ﬁ; nEik o= T e Lz - LI M manthout returning to waveform display
&] 8 Mema - [k Maro oy,
#] @
gH 10| ]
m 11
m 1=
@ B
@ 1
4] 15 M0 11235
€] 16 120 12T -
ok Canoe|

2-3-3 Reproduction function of voice-memo
Double-click MARK no. position to display memo-edit dialog box. “Voice” becomes
effective only when MARK no. is voice-memo. Then voice can be reproduced.

* Should it not be voice MARK, button becomes ineffective and can not be selected.

2-3-4 Deletion of MARK

Right-click a MARK line in MARK information list which you want to delete, and a
deletion-confirmation dialog box will appear. Click OK in the dialog box, and it will
disappear from the list. MARK NO.'s are updated with the space between lines filled

after deletion.
2-4 Indication and edit of MARK location

It is possible not only to indicate a given MARK location on waveform with MARK

pointer line in magnifying glass window, but add newly and delete it.
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2-4-1 Display of MARK pointer line
Choose "Mark Display" from the pull-down list box of "Option" on menu bar, and
MARK pointer line will appear in waveform graph frame. But it won't be displayed

unless MARK exists within current display range.

0 Choose "Mark Display" again, if you want to stop displaying MARK pointer line.

Titls ¢ For printing J ..

= ChiMo Digplay
Name Dizplaw

E WANEFDHM - BRI HiE

« llark Dizplay
Mark. List ..

Settire ..

TR

=B

L%

=

|

| Carmor Palnls TR { B ¢ SAE0E T
L |

=
- _______________________________________________— " =

2-4-2  Edit of MARK memo
Double-click a MARK no. location you want to edit, and MARK-edit dialog box will
appear. Type memo information in memo box and click "OK" button. Then the memo

will be updated.

2-4-3 Reproduction function of voice MARK

Double-click a MARK no. location you want to edit, and MARK-edit dialog box will
appear. When the clicked MARK no. is a voice memo, “Voice “ button becomes effective
to be able to reproduce voice. % When not a voice MARK, the button is inactive and can

not be selected.
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2-4-4  Deletion of MARK

Right-click MARK NO. location in the outside of display graph frame, and a
deletion-confirmation dialog box will appear. Click "OK" button, and the MARK is
deleted. Other MARK NO.'s are automatically updated with the pointed off number
filled.

2-4-5 Addition of MARK
Right-click a given place within the graph frame, and a MARK-registration dialog box

fdd the mark 4 will appear. Click "OK" button, and a
Mok Mo 10 Mork [nckes: ;902004 MARK is added at current pointer
Woma: | line. MARK NO. is assigned in
Do wou rsister it 7 ascending order of data NO. and

— updated automatically.

0 Moving of MARK location can not be done directly. To move MARK , add it once and

delete the previous one, or add it newly after deleting the previous one.

2-4-6  Jumping of cursor line to MARK location
In the status where MARK pointer line is displayed within graph frame,
JMP'|.JI11F‘| jump icon is active. When clicking an icon, cursor line moves to MARK
pointer line near by in icon-specified direction and read out data-point at MARK

position.
0 MARK information is saved in a memory temporarily. When closing the file, a

confirmation dialog box asking if loading of it is required or not will appear. Click

"OK" button, and it is written into header-file.
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Chapter 3 Basic statistic window

Max number of channels All of acquisition channel

Calculation statistic Mean value, Max value, Min value, Variation value, Effective
value, Max amplitude value, Sum total

MARK / PAUSE — ready Division between MARK to MARK, division between PAUSE
to PAUSE, non-division, changing

Print Available

File storage Text format, Extension txt, Append record available, Channel
series in row order, Channel series in column order, selectable
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3-1 Initiation of basic statistic window

Set analysis range, and basic statistic analysis becomes workable. It calculates

I basic statistics about specified analysis range of all channels and displays the

results of them. Choose "Statistics Report" from the pull-down list box of
"Analyze" on menu bar, or click icon on tool bar.

Basic statistics are 7 kinds of max value, min value, mean value, standard deviation,

max amplitude, effective value and sum total. And channel number, signal name and
unit are indicated.

3-2 Gang operation of analysis range

91



Waveform display window Other related windows

3-2-1 Ganged operation with waveform display window
In tandem with the movement of analysis range, calculation results shown on basic

statistics window are recalculated and indicated newly on the screen.
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3-2-2 Gang operation with notebook window

Specify analysis range on waveform display window, and initiate notebook window.
(See chapter 14 Notebook window.) When 3 windows have been displayed, “Insert to
notebook” button on basic statistics analysis window becomes effective. Click the
button, and calculation results currently indicated on basic statistics window will be

reflected (added) on the final column of notebook window.

3-3 Saving of calculation result
The result of calculation can be recorded. Click "Save" button on the screen, and a
save-format setting dialog box will appear.

| The type of COLUMN or ROW depends on

whether channels are placed in a vertical

order or in a horizontal order. The format

 COLUMN Farmat displayed above is a sample in which

channels are placed in a vertical order.

Cancel | Choose a format type and click "OK" button,

and a file-save dialog box will appear.

When clicking “OK” button on the file-save dialog, the results are recorded in csv
file-format under specified filename. If specifying already-existing filename in filename

box, additional recording (append record) is performed.
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When specifying non-existing filename, a confirming message asking if the creation of

a new file is necessary or not will appear.

3-3-1 Storage format

0 Sample : column choice

DATE: 1 B9,/ 035

TIME: | 0189 50
SIZE: 192154 |

Ch. Fhime Ll L] WEAH 5TD Wi RS Sl T

! RR EMG MTG X -IEFIXIEE VEOERGES | 024 ERE 4062384 2ETFIAIN | 4OTIESS | -963EEI10 ker

B| RREWEMTEY - BI10E S54a4433 -2 £79ER1 1451967 125733321 14750444 —43B0ZBIE kgF

| RRENEMTAZ -IBLOTAET | 23BAGTEI7 | —OBJIETT | ERGEEIOR. 1407GTH6D | 1361408 -1 0004000 kel

4] RHEMEMTG ¥ STHLERITE FRARAEOE OARIFRR . TTERREZE 197421 BRS TIETEFED ST4mIGS hef

% RHEMEWTG -6, BO000! GAFS001 | -03dl B3N o0 35304 EAIBG6T | 2180524 -G4OEIG0 kel

G| RHEMWGMTG 2 -3601MES TTOE9R4l | -06Zasi T TASIZFS 71 A3AMED | 1130498 121049107 kEr

F| FREMGMTE X ~240E2EE. BEH44405 OGRS EFE TEIIEE 10E1Sa434 JAR006S | 13975426 kgF

E| FFEMEMTE W -E3. 02002 soocozal| OB £7EZ0Z0.  GAMIEOI | 20G2E01 OEOTATIEE 113

8 FAEMGMIGZ -1 THERIEF 1 DKFA853 | -0 PRIGFE EOEIRZSD E4G4SE642 | EOEE404T  -IDIH0BTE  bEr

10] LHEMSMTE Y -965117E5]  4DAMITES | -0190%t 8 912543 FRE4TOR | 0490726 -SEGT045D keF

11| LHEMEMIGEX -EDLETEIET.  EEIETEVD —aEQ4ET1 REGDIGE  IROFDIN4 FF0EA6 -1 T420E10 ker

18| LHEMEMTE Z -3RERTIE5 SERSETIT] 0573606 SEFOASE T SGERTT | S4671 4 -11197363 kef

13 |LH DV ST Tarque 40062005 ERANITIZ| 11 GI0OTE |0AGGTI0. 11BO30860|  10.0TIEAT ZEITIALD kg

Channel numbers are indicated in the 1st column. One channel of data is recorded in

one row.

0 Sample : row choice

{h (it} 1 06) 208 ]
DWTE LIL] [LE FEM L[] Win A VERN Al IR LU MEAN ]
1643800783 - 17 -k 010G =115 -03em -0EE 0.0eA -I.184 -0 G668 -0.E5 0.04an

Channel numbers are placed in row direction and all data are described in a single row.
When specifying already-existing file, items (channel no., unit and signal name) in 1st
row and items ( item-names) in 2nd row are not recorded, but data in 3rd row alone are

additionally recorded.
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3-3-2 Printing of calculation result
Calculation result can be printed out either by choosing "Print" from the pull-down list

box of "File" on menu bar or by clicking printer icon on tool bar. Print format is the

same as that when choosing column
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P Distribution window
Setting of graph title | available
Number of cells Up to £ 2000 initial value £ 100
Slice level setting any level 1/100 of max absolute value of analysis-target channels

at display of initial values

Unit of Y-axis

percentage indication ( number of all data = 100%),
count value, changeable

Scale of Y-axis

auto, specification of max/min/grid spacing, changeable

Scale of X-axis

auto, specification of max/min/grid spacing, changeable

Number of max
simultaneous display
results

16 ready for analysis of separate ranges of same or different
channels

Statistical unit

Max frequency of occurrences, mean value and standard deviation

Cursor function

available

Specification of graph | available
color
Print available

Saving of results

available. TEXT-format, extension csv
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4-1 Initiation of distribution window

When using frequency distribution analysis method, it is possible to analyze

data of the same signal unit within specified analysis range and display the
results in graph on the screen. Choose "Distribution" of the pull-down menu of
"Analyze" on menu bar or click the icon on tool bar. After data is analyzed according to
the just preceding set conditions, a new window opens and the results are shown in

graph.

Y-axis in the graph shows the frequency of occurrence, while X-axis shows engineering
unit. To be precise, Y-axis is shown either by expressing the number of all data within
specified analysis range as 100%, or by expressing count number (number of
occurrences). It depends on just preceding setting conditions. Initial value of program
is expressed in percentage unit.

A list chart is also shown on the screen and gives information about line color, display
channel, signal name, frequency value at present location of cursor line and max value,
mean value, standard deviation (6 ) within specified analysis range, and statistical

values ( max, min, mean, variation ).
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4-2  Setting of analysis conditions
B File | Condition  Wiew
E“ % Condition

Choose "Condition" from the pull-down menu of

"Condition" on menu bar of distribution window, and

a condition-setting dialog box will appear.

4-2-1 Setting of graph title and subtitle

You can provide a title and subtitle

sohdition Setting
to distribution graph. Initial value
Title | Subtitle |
de S is blank, so title & subtitle are not
Sios Lovel [ D L =] described in the boxes. Type
I¥ Percernt I¥ Cauraoe . . .
information in each box.
—Ecale
i Wi = Grid
LT I i | =] | nnsan
I I i | 11 45 | 200
—Za ot
_|ouside | weide | Gridtine [ vore | cursce
canceL_|

4-2-2  setting of slice level

To perform the analysis, you need to set slice level (cell-size). The fact that initial value
shows 0 means the setting is done automatically. The initial value of slice level is set at
1/100 of max absolute value in analysis-target channels. In short, max absolute value is
divided and counted into + 100 pieces of cells. When a channel whose slice level has
already been set and additionally has the same unit as preset one is in existence, the
next previous value is used. Further, this distribution window can provide resolution of
up to 2000 pieces on a number-of-cell basis. If the result after dividing by a set slice
level exceeds prepared max number of cells, exceeding level is counted in the cell at the

high end ( at the low end).

4-2-3 Choosing of analysis-target channel's unit

This frequency distribution analysis is carried out on the channels having the same
unit among the plural channels which are specified as an analysis range. Therefore,
choice of unit for analysis is needed to select analysis-target channel. Should the next
previous set unit does not exit at analysis, the current channel's unit on waveform

window (analysis guide window) is automatically set.
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2 The channels subject to this analysis need to have the same unit. And they have
also to be displayed on waveform display window. The channels which are not

displayed can not become analysis-target, though they have the same unit.

4-2-4 Choosing of Y-axis ( occurrence-axis)unit
Y-axis unit is expressed either by a percentage based on the number of data included
within analysis range as 100% or by counter value. Either is selectable. Initial value is

expressed as a percentage. To express it by count value, uncheck "Percent" box.

4-2-5 ON/OFF selection of cursor function
Initial value of cursor function is ON. To turn it OFF, uncheck "Cursor" box in the
dialog

box.

4-2-6 Setting of Y-axis (occurrence-axis) scale

You can select either auto-scaling or manual scaling. Initial value is auto-scaling. When
"Auto" box is checked, auto-scaling is set. When you want to set manual scaling |,
uncheck it. On unchecking it, setting boxes of min value, max value and grid spacing of

graph become active.

4-2-7 Setting of X-axis (engineering unit axis) scale

You can select either auto-scaling or manual scaling. Initial value is auto-scaling. When
"Auto" box is checked, auto-scaling is set. When you want to set manual scaling |,
uncheck it. On unchecking it, setting boxes of min value, max value and grid spacing of

graph become active.
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4-2-8 Choosing of color of graph elements

You can set the color of 5 graph elements : outside &
B inside of graph, grid line, scale value and cursor line.
O

P To change the color of one or more graph elements,

Bl T T . click a color button on the dialog box, and a basic
| el § 8§ 0 0 B | . .
BN BN BN BN B BN BN B color palette dialog box will appear.
P Imm i

ERELAE . Choose a color from the color palette, or if you want
N N - to choose other color than that on palette, click
...
color-creation button. Then an expanded color dialog
EIERD) 3> | ) "
box will appear. You can create additional colors and
T

add them to the basic colors palette.
2 You can set data-line color of each channel by performing color-set-operation in the

list on distribution window. See “Setting of graph display colors” (7-2-6) for details.

4-3 Analysis operation

4-3-1 Gang operation with other windows (waveform display window)

Specify analysis range and initiate a distribution window. Then click “Horz Tile” of the
pull-down menu of “Window” on menu bar. (If you prefer side-to-side to up-and-down in
operation, click “ Vert Tile” ). Move analysis range of waveform display window by
dragging it and click the icon on tool bar, and the results of distribution window are
updated newly. As this operation is very effective for operation of other windows, it is

advisable to keep it in mind.

4-3-2 Increasing of number of simultaneous display channels

While keeping gang operation in action,....................... waveform display window
without closing distribution window, and the menu on menu bar will change. In such a
state, click “Distribution” button or the icon on tool bar, and you can add analysis-cable

( displayable) channels.

% In this status, for the accumulation of distribution analysis results, don’t close

distribution window. The set details will be reset and return to initial values.
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4-4 Printing out of graph

B File Cenditon Miew Window  Help

G Save Bz

S L
LTRE e e

Print Presiemn
Print Setup..

Exit

.

box will appear. And if you want to

Preview" from the pull-down list box.

You can print out the details shown in
distribution window. Choose "Print" from the
pull-down list box of "File" on menu bar. On
choosing it, the set printer produces color
printing. For information, to set the connected
printer, choose "Print Setup" from the
pull-down list box, and a printer setting dialog

see printout result in advance, choose "Print
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4-5 Saving of result
You can save the result of frequency distribution analysis. Choose "Save as" from the
pull-down list box of "File", and a file-save dialog box will appear. Type the filename

and save it.

4-5-1 Storage format

The analysis results can be saved in csv-formatted TEXT file. “Distribution Analysis”
in 1st line is fixed and shows the results of the distribution analysis. In 2»d line,
analysis-target filename and the date & time of the file creation are described. In 3rd
line, the title and subtitle are described. In 4th to 7th lines, analysis-target channel no,
name, the number of data and unit are described in sequence. In 8t to 11tk lines, the
set slice level, max-count (max value), mean-count (mean value) and 6 ( standard
deviation) are described in sequence. In each line of from 13th on, the results are
described. When seeing the result vertically, median values of cell are described in the
1st column. In each column of from 2nd on, count values are described. Further, count
value, max value, mean value and standard deviation depend on the set Y-axis
attributes. With percentage-indication ON, they are represented by %, while with
percentage-indication OFF, they are represented by count value. The following is a

sample of result file obtained using Excel program.

Distribution Anzlysis

ROOOTST 04-01-04 20.41.56 87. 200k - 400m. hdr 01-01-1947 0:00:00
Eawd 2 @R

ch 1 2

Name ERBENEE T o E
Number of data 1475 1475
Unit G G

Slice 0.004 0.004
Max_Count 11.12 18. 92
Mean_Count 2 1.43

o 0.27 0.16
EE AtEE HaE

=0. 142 0 1
-0.138 0 1

=0. 134 0 i
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Chapter 5

FFET analysis window

Graph title setting

available

Number of data-points
for FFT

512, 1024, 2048, 4096, 8192 and 16384 selectable

Number of window

functions

Hanning, Hamming, Blackman, Kaisar-Bessel, FlatTop,
Exponential and Rectangular

Analysis type

Spectra, Power spectra, Power spectra density, rms value
and Amplitude Selectable

Number of average
FFT times

Automatic calculation based on analysis range and
overlapping ratio

Overlapping ratio 01t099% any setting

Number of display | Setting Up to the number of FFT data points/2
spectra

Average FFT time | average spectra, max spectra or both of them, Selectable
display

Cursor function

available indication of cursor value

X-axis attribute

LINEAR LOG Selectable

Y-axis attribute

LINEAR LOG Selectable

Y-axis scale AUTO AUTO-HOLD MANUAL, Selectable
X-axis scale AUTO MANUAL, Selectable

Simultaneous display | simultaneous display of plural results is allowed.
of spectra unlimited

Gang operation with
other windows

Gang operation with analysis range of waveform display
window

Setting of graph colors

available, graph outside, graph inside, grid lines, scale
value color, cursor line and spectrum line of result

Printing function

available

Storage of results

available TEXT format
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5-1 Initiation of FFT analysis window

This function allows FFT calculation result for the specified analysis range of current
channel to be displayed on the screen. Choose "FFT/Ave. FFT" from the pull-down list
box of "Analysis" on menu bar. Or click the icon on tool bar. When choosing it, FFT
analysis is performed on preset analysis conditions and the result is added to the same
graph on the window that has already been shown. If any window is not displayed, a

new window will be opened and display the graph.
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5-2 Setting of analysis display conditions
Choose "Analysis Condition" from the pull-down menu of "Option" on menu bar, and a

condition-setting dialog box will appear.

w | Option  Window  Help

FFT Cind Settina

X

Title:  [RRT -3 ml Fraph title setting box | | a
— Bhalyzie Condition
Expindaw Param
#nalysiz Tvpe © [Spectrum x| ‘windaw Func.:  |FlatTop - ’7 w: T [EEE
FFT Pointz = |<048 T Dizplay Linss :  [B00 Mz Fraquency : 193,126 H
#ve= FFT Param : £nalysis condition
[~ Pwe FFT lrl:'varlap: [T o setting hox Spectra T fwe O Max  F Haty
P = Bxig
Pz Afth, - [LOG - Az Atth ¢ [LOG *| Foemat: | wsax Seitig . |
Formai: | *H¥-axis setting box [F Y-axis setting box
O Ao
. May Vabe |00
—Ciroor —RelBh:i— & i A Al lnmn G
I~ Visible r = ol i alue
oo Cursor funetion setting box
Tt zie — _
Tsic : —_— Plot | Golor | Th | Ham= [ Uit |
’ 1 I 1 FOEI84R c]
Titke :
CirdLine :
Scale Vale : Graph color setting box
sl |

Ok Canc=l

5-2-1 Graph title setting

By typing graph title in Title box, you can indicate graph title in FFT analysis result
graph. Initial value is the same contents as the next previous set ones. Further,
analysis-target current channel no., signal name and unit are indicated on right side of

the title box and they provide us with information of analysis channel.

Gh: ’? Mams : | A mEE |m!s'“2
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5-2-2 Setting of analysis conditions

—Bralysiz Condition :

FFT Foints :

Lralyzis Type : ISpe-:irum

I 2043 - I

Pue FFT Faram:

Dizplay Lines :

LI Window Func. IFIatTop 'I ’7
IBDD

ExpWindow Param :

0 [0 T: [2048

Max Freguency 1953.125Hz

[ fve FFT (Overlap: |gn iy Ave. Counts 15 Spectra ) fwe O Max  (F Bath

FTT analysis conditions consist of the following : analysis result to be gained (Analysis

Type), processing window function(Window Func.), FFT size(FFT Points), number of

display spectra (Display Lines) and do or not-do of average processing & overlap ratio

(OverLap), or if performing average processing, display or non-display of max value of

each spectrum (SpectraMax).

5-2-2-1 Choosing of analysis result (Analysis Type)

Choose the analysis result to be displayed. Selectable results are listed below.

Analysis type Amplitude Calculation | Effective value | Calculation
expression expression
Spectrum Spectrum A Spectrum(rms) | AN 2
Power spectrum | Power spectrum |P=A ~ 2 Power Prms =(A = 2)/2
spectrum(rms)
Power spectrum | Power spectrum | PSD=P/0f | Power spectrum | PSDrms=Prms/0 f

Density

Density

Density (rms)

0 When choosing analysis result (Analysis Type) in an overlaid display state, overlay

is released and latest result alone is displayed in the graph.( See 5-3 for overlay

display operation of plural channels)

5-2-2-2  Choosing of window function

You can apply window function to the time axis data on which FFT processing is to be

performed. Selectable window functions are described below.

window function name

Hanning

Hamming

Blackman

Kaisar-Bessel

FlatTop

Exponential

Off
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Window function equations of Hanning and Hamming
I
wit)=a—(1 —(I]COS{EIT?}

T represents FFT frame length. a =0.5 for Hanning function, while a =0.54 for

Hamming function
Window function equation of Blackman
| - ¢ . t
w(f)=.42659 — 49656 cos(2ax—) +.76848 cos( 47 —)
T T
Window function equation of Kaisar-Bessel

w (1) = 1—1.24 cos(2r—=) + 244 cos(47 =) — 00305 cos( 677 —=)
T T T

Window function equation of FlatTop

wit)=1-1.93cos( ZETL} +1.29cos( 4;?1;—) — 388 cos( GJZTL) +.0322 cos( 871 —)

Window function expression of Exponential

wit)=e

-ty r

When choosing Exponential window function, you can set tO andt values. tO represents
window-start-points in FFT frame, andT represents window-width.

The relation of 00 =t00 T, tO+t O =T has to hold. You can determine setting values
using index number (data number) in frame. Note that these are not changed

automatically if the number of FFT points is changed.

5-2-2-3 Setting of FFT analysis frame length (FFT Points)

Choose frame length ( number of data-points) for FFT analysis. Select from among 512,
1024, 2048,4096,8192 and 16284. Further, if you don't perform average processing, the
area from start-points of the preset specific analysis range to the end of frame length

you set this time becomes analytic target.

0 When changing FTT analysis frame length in an overlaid display state, overlay is

released and latest result alone is displayed in the graph.
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5-2-2-4 Setting of number of display spectra (Display Lines)
Set the number of spectrum lines to be shown in graph. The number of settable max
display spectra is up to FFT frame length/2. If changing FFT frame length, the number

of display spectra returns to the initial value.

FFT frame length Initial value of the number of Max number of display spectra
display spectra

512 200 255

1024 400 511

2048 800 1023

4096 1600 2047

8192 3200 4095
16384 6400 8191

0 The spectrum of 0 Hz (direct current) is not displayed.
For information, on setting the number of display lines, max display frequency is

calculated to be indicated on right side of the setting box.

5-2-2-5 Setting of average processing (Ave FFT)

fye FFT Param :
FT (

Owetlap : IEQ ¥ fwve Counts 45 Spectra ( dAwe 7 Max s Both

Click the check box "Ave FFT". Then FFT processing is repeated and average spectra
are sought.
0 When changing ON /OFF of average processing in an overlaid display state, overlay

is released and latest result alone is displayed in the graph.

5-2-2-6 Setting of overlap ratio (Over Lap)

If average spectra calculation is specified, average FFT parameters become active and

you can set overlap ratio of iterated FFT procession. Settable value is in the 0-to-99%

range. When overlap ratio is set, the number of iterated FFT processing times is
indicated on right side of setting box.

O FFT processing is performed on preset analysis range repeatedly by the set overlap
ratio, but if the last processing cannot meet FFT frame length, the unfinished range
can not be analyzed.

0 The number of average processing times is automatically determined by preset
analysis range size and the set overlap ratio. Therefore, if you want to set the
number of average additional times explicitly, you can set it by seeking the width of

analysis range from number of addition times you want.
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5-2-2-7 Display setting of average FFT analysis results
Select an option button from among average spectra, max spectra and both to display
analysis result.

0 On selecting both, 2 kinds of average spectra and max spectra are displayed in the

graph.

< Display sample of average values / max values >

5-2-3 Setting of graph-axis and scale

— i 1 Mg
Axis Atth. ILOG ’l fixis Attb. : ILUG vI Format : ¥ Ak Setting |
Formnat : Ak Setting I Grale

" Aulo

. Max Value : |1L000
—GCursor : Pafch i {* AutoHold iix alue I .
[~ Wizible ’7 u m " Manual Mir Value : IW
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5-2-3-1 Setting of X-axis (frequency axis) attributes (Axis Attb)

Select LINEAR or LOG. When selecting LINEAR, the left-hand edge of X-axis
indicates 0 Hz, and the right-hand edge indicates the frequency obtained from the
number of the set display spectrum lines. On the other hand, when selecting Log,
graph fluctuates by the decade. The left-hand edge of X-axis indicates
decade-start-frequency including primary frequency (0 f), and the right-hand edge
indicates decade-finish-frequency including the frequency calculated from the number

of display spectrum lines.

5-2-3-2 Setting of indication format of X-axis scale value (Format).
Presently used indication format is shown. To change indication format, click "Setting"
button on right side of "Format" box, and a format-setting dialog box will appear.

# Format I You can select 3 kinds of indication

formats : Exponential format, Fractional

— Farmat:

format and Significant format. After

selecting a format, enter the number of
" Fractional format digits.

{~ Significant Format
For example, If you set 3 digits in
£ Helative tirme format ) .
Exponential format, scale value is
{7 Fealtime farmat expressed as 3.142E + 000. If you set 3
Example: 3141592 digits in Fractional format, scale value is

7 142E+000 expressed as 3.142. If you set 3 digits in

Significant format, scale value is

Freciziorn: |3 expressed as 3.14.

QK CAMCEL |

5-2-3-3 Setting of Y-axis (data axis) attributes (Axis Attb).
Select LINEAR or LOG. You can set either section scale or logarithmic scale, or varying

combinations of both by mixing X and Y axis attributes.
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5-2-3-4 Setting of Y-axis scale value indication format (Format)

Presently used indication format is shown. To change indication format, click "Setting"
button on right side of "Format" box, and a format-setting dialog box will appear.

You can select 3 kinds of indication formats : Exponential format, Fractional format or

Significant format. After selecting a format, enter the number of digits.

5-2-3-5 Setting of Y-axis scale
You can select an option from among 3 options of Auto, AutoHold and Manual for scale.
In Auto mode, graph scale is set every time with each analysis result of the current
channel to be written on the graph. Graph scale is automatically updated with each
latest result even when analysis results of plural channels are shown. In AutoHold
mode, the next previous scale stays active unless a value exceeds the max value of the
preset scale. Only when the value of the preset scale is exceeded, the scale will be
updated. In Manual mode, you can set scaling by setting the max value and min value
of scale explicitly. In this mode, both of max value input box and min value input box
become active to be able to set max & min values of graph scale.

0 In the case of Y-axis attribute [LOG ] except manual setting, decade- start value
including the min value of display result is indicated as the min value of graph scale.
For example, if the min value of the result is 0.23, 0.1 is adopted. Similarly,
decade-finish value including the max value of display result is indicated as the

max value of the graph. For example, if the max value is 12.3, 100 is adopted.

5-2-3-6 Setting of cursor function (Visible)

Click the check box "Visible", and cursor function works to display cross-cursor line.
You can move to any position by mouse-drag. If you want to move it minutely, move it
with arrow-keys of keyboard. Frequency at cursor position is indicated at the lower-left
corner of outside of graph frame, and Y-axis value is indicated at the upper-right corner
of outside of graph frame.

5-2-3-7 Displaying average value of reference channel(Ref. Ch)

Ref.Ch -
e Cihd -

When clicking the check box "Ref. Ch", an average

value of the area corresponding to FFT processing of

chosen reference channel is displayed at right-end of

the line below graph-title. For example, in the case
where analysis channel is vibration, choose R/M channel as reference channel, and R/M
of the same time-axis range is displayed on FFT analysis result. It defines spectrum

analysis of vibration in a certain R/M range.
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5-2-4 Setting of graph colors

Soder -

: Inzide of
Cutside of grah Spectrum color
graph B
Seale wvalue
e O oo hoes
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* Charsor color
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Grid line
| color
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To change colors, click each of color buttons. On clicking a button, a colors palette
dialog box will appear. You can select any of basic colors from the palette. If you want to
change the spectrum line color displayed in graph, double-click the line you want to

change in plot list chart. A colors palette will appear.

After choosing a color, click OK button, and the screen returns to condition-setting

dialog box.
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5-3 Overlay display operation of plural channels

It is possible to display the result of the same analysis range of heterogeneous channel.
Display waveform display window just when FFT window is open. Change analysis
channel to other heterogeneous channel and then click FFT analysis icon again. The
analysis range of the heterogeneous channel will be overlaid on the just preceding

display spectrum graph.
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5-4  Gang operation with other window

Analysis result in FFT window is updated in synchronization with change of the
analysis range in waveform display window. Display waveform display window and
FFT window simultaneously on the screen. Then drag the set specific analysis range of
waveform display window from side to side, and FFT analysis result will be updated in

concert with the movement.

e lmah e Pt DR ew Prde Her
B oeg—- TELAE R TS # ¥ EEF .l ¥
T —FIE | P

BT
L

BEE R VB3R AT

Analyziz result in FET windowr iz updatad

sl ) il ' in congert with the dragging of analysis
e £ range
""" H\Tu: f
i | {
| lﬂlﬂlmlﬂﬂlm
ﬁl i P g -
al |

[ Cimrnin | ey T
F el o R iy b 1 - s F Sl [ e

However, when plural channels are displayed in FFT window at the same time, the
movement of analysis range causes the results of other channels than that of current
channel to be lost. To release linkage, change analysis range (width), and the analysis
result displayed in FFT window won't be updated though moving the analysis range. If
you want to perform FFT analysis again, you have to click FFT analysis icon on tool
bar of waveform display window. On clicking it, analysis result will be overlaid on just

preceding display analysis graph.

0 If you want to overlay different analysis ranges, firstly change the width of analysis
range once and move it. Secondly set it to the same width as that of previous
analysis range. Then click FFT analysis icon. This practice can make the FFT
analysis result in the same channel's different area or in other channel's different

area to be overlaid in the graph.
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5-5 Zooming operation of X-axis of the graph

Right-click a given place within graph frame, and a pull-down menu "X Zoom In / X
Zoom Out" will appear. Choice of "X Zoom In" enlarges the result to cursor-line's
current position. But if LOG is selected as X-axis attribute, the result is enlarged by
decade unit including cursor line position. "X Zoom In" operation enables enlargement
in succession. (an additional enlargement to enlarged result). See 5-2-3-6 for setting of

cursor function (Visible).
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Likewise, if you choose "X Zoom Out", frequency indication returns to that of the

frequency calculated from the number of originally determined spectra.

0 The number of X-axis spectra of the graph that has been enlarged by "X Zoom In"
operation does not update the preset number of spectra in condition-setting dialog
box, but it holds internally and is effective at overlay later on. Please note that
change of the set number of spectra in the condition-setting dialog box does not

carry out "Zoom Out".
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5-6  Storage of analysis result

You can save FFT analysis result in

] e Qmi Sifa R csv-formatted file. Choose "Save FFT Data"
E %‘IJ"”-- Gibd I from the pull-down list box of "File" on menu
_EEE —
Haad Info.. bar, and a file-save dialog box will appear.
LB Enter filename in filename box and save it.
Frint... GhilE [
Gae Select here.
Frint Setup..
Ezxit

5-6-1 Result save format

The result is saved in TEXT file of extension ".csv".

In 1st line, keyword, graph-title, analysis date and analysis time are described. In 2nd
line, analysis-target filename is described. In 3t line, signal name and each unit of
each analysis column, in 4th line, channel number of each analysis column, in 5th line,
analysis display format of each analysis column, in 6tk line, used window function of
each analysis column and in each line of from 7th line on, the analysis results are
described. When seeing the result vertically, spectrum number is described in the 1st
column, and frequency is described in the 2nd column. In each column of from 3rd

column on, analysis results are described.

Storage sample ( Description sample of Excel)

FFT RESULT ERER WEIANIE 21:55:42
File Name TEST. al13
Name (Unit) A—Z1ELE 1 (N 2/Hz) O—SH8LE 2N 2/Hz)
Chlo Chi1 Ch12
Analysis Mode Power Spectrum Density Power Spectrum Density
Ho Freguency (Hz) FlatTop FlatTop
1 0.24 21790000 168400, 000
2 0.49 9361, 000 TGET0. 000
3 0.73 1038, 000 8859000
4 0. 498 T2 480 456, 300
] 1.22 36,180 AT2. 200
fi 1.46 26. 670 326. 300
7 1.1 200760 254 600
& 1.495 15. 700 1686, 100
4 2.2 13100 133. 800
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5-7 Printing of analysis result

&% WAVEFORM - TESTal3

File Wiew Option Window Help
Open... e

Cloze
Head Infe...

Save FFT Data
F

Print Pressiew
Print Setup..

Delect here.

=

You can print out the analysis result using the
connected printer. Choose "Print" from the
pull-down list box of "File" on menu bar. On
choosing it, the set printer produces printout.
For your information, to set the connected
printer, choose "Print Setup" from the pull-down
list box, and a printer setting dialog box will
appear. And if you want to see printout result in
advance, choose "Print Preview" from the

pull-down list box. Preview window will open.
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Chapter 6

WATER FALL analysis window

Setting of graph title

available

Number of data-points

512, 1024, 2048, 4096, 8192, 16384 selectable

Number of window
functions

Hanning, Hamming, Blackman, FlatTop,

Kaisar-Bessel, Exponential and Rectangular

Analysis type

Spectra, Power spectra, Power spectra density,
rms value and Amplitude Selectable

Number of average FFT
times

setting 1-to

Overlapping ratio

0 to 99% any setting

Number of display spectra

Setting Up to the number of FFT data-points / 2

Graph angles 0, 5,10,20 degree selectable

Cursor function available X-axis cursor Y-axis cursor OFF
selectable

X-axis attribute LINEAR LOG Selectable

Y-axis attribute LINEAR LOG Selectable

Z-axis attribute LINEAR

continuous time time interval

Ref. channel / Step-specification @ MARK

Y-axis scale

AUTO MANUAL Selectable

X-axis scale

AUTO MANUAL Selectable

Graph display form

color map curve Selectable

Setting of graph colors

available : graph outside, graph inside, grid lines,
scale value color, cursor line and spectrum line of
result

Printing function

available

Storage of result

available TEXT format
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6-1 Initiation of WATE FALL analysis window

You can display FFT calculation results of specified analysis range of current channel
in Water Fall form. Choose "Waterfall" from the pull-down list box of "Analyze" on
menu bar. Or click the icon on tool bar. On choosing it, analysis is performed on just
preceding set Waterfall analysis conditions and Waterfall analysis window opens to
show the results in graphic form. If the preset condition is inconsistent,

analysis-condition change message will be displayed instead of graph.
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6-2 Setting of analysis display conditions
Choose "Analysis Condition" from the pull-down menu of "Option" on menu bar of

Water Fall analysis window, and a condition-setting dialog box will appear.

Waterfall Setting El
Graph-Title setting box (s SEHIIERE ree 1 T
Anzlysiz Gondition
frlysis Type [Soectum | Analysis condition  |9# | Exp Window Param 4D | T:
setting box e
FFT Foints |1024 | e Couds | Cwverlap ﬁ % Display Linss 400 M Freg izl Hz

Graph fixiz Condition
frele o1 =] Z-fwis |Axis snale setting box T Refoh [0 - Mame WA seeld] e

{ 7 Yofwiz Awis Mk |LMEAR  w| [ Auto  Max | i | miz"2  Farmat *AxE B
*
F-fxie Axiz Atob |L'[NEAR * | [w Mo blax Hz Format FAXE Gettine
Curzor Gondition Graph Type
& o wdsie ] Cursor function setting bhox # GolorMap  Curve

Graph Golor Condition

Cutside Graph colors e [ scaevene 0 coe -

setting hox

vae I 1= Laveld =verz [ win [

Z-Azxis Color Map

Ganos

6-2-1 Setting of graph title

eh [ B Name | FR ENG MTG Y ket

You can display graph-title in Waterfall analysis result graph. The initial value is what
you have set just before. For information, current analysis channel no., signal name

and unit are indicated on the right side of title-input box to assure analysis channel.

6-2-2 Setting of analysis conditions
Analysiz Cordition

finalysiz Type |Spectrum x| Window Func Ilef 'l Exp Window Param: 10 [ T. [0z
FFT Paints 1024 | #ve Counts |1 Overlap ﬁ % Display Lines |1 0o Max Freq. 45528 Hz
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6-2-2-1 Choosing of analysis result (Analysis Type)

Choose an analysis type. Selectable results are described below.

Analysis Amplitude Calculation | Effective value Calculation
type expression expression

Spectrum Spectrum A Spectrum (rms) Al V2

Power Power P=A" 2 Power Prms=(A" 2)/2
spectrum spectrum Spectrum (rms)

Power Power PSD=p/0 F | PowerSpectrum | PSDrms=Prms/00 F
spectrum spectrum Density

density density (rms)

6-2-2-2 Choosing of window function (Window Func.)

Selectable window functions are described below.

Window function name
Hanning
Hamming
Blackman
Kaisar-Bessel
FlatTop
Exponential
Rectangular

When choosing Exponential window function, you can set t0 andt values. tO

represents window-start-points in FFT frame, andt represents window-width.
The relation of 00 =t00 T, tO+t O =T has to hold. You can determine setting values
using index number (data number) in frame. Note that these are not changed

automatically though the number of FFT points are changed.

6-2-2-3  Choosing of FFT analysis frame length (FFT Points)
Choose frame length ( number of data-points) for FFT analysis. Select from among 512,

1024, 2048,4096,8192 and 16284.

6-2-2-4 Setting of number of display spectra (Display Lines)

Set the number of spectrum lines to be shown in graph. The number of settable max
display spectra is up to FFT frame length/2. If changing FFT frame length, the number
of display spectra returns to the initial value.

0 The spectrum of 0 Hz (direct current) is not displayed.

For information, on setting display lines, max display frequency is calculated to be

indicated on right side of the setting box.
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6-2-2-5 Setting of average processing (Ave. Counts)

To obtain average spectra over a certain number of spectrum lines, plural times of FFT
processing need to be performed. To achieve it, specify the times of FFT average
processing to be performed over specific number of spectrum lines about which you

want to get FFT average. Initial value is one-time.

6-2-2-6  Setting of overlap ratio (Over lap)

Except when Z-axis' mode (described later on) is set "CONT", if average processing
times are one or further, overlap ratio becomes effective and you can set overlap ratio of
repeating FFT processing. Settable values are in the range of 0 to 99%. In CONT mode,

it becomes effective even when number of average processing times is 1.

6-2-3 Setting of graph axis and scale

Graph Axzis Condition

freke |20 ~|  Z-fuis Mode [CONT  »|  Step | Ref. ch Narme BN reelll ms2
E Y-firie fxis Atrb [LMEAR  «| W Auto  Max | Min | m#E 2 Format # ik Tettive

*
H-fris fAxis Atrb JLINEAR =] W Auto Max Hz Fior mat BT Setting

6-2-3-1 Selecting of graph drawing angles (Angle)
Select an angle of graphic Z-axis direction. Selectable angles are 0, 5, 10, 15 and 20.

Initial value is 20 degrees.

6-2-3-2 Choosing of Z-axis attributes (Mode)

You can choose Z-axis mode from among 4 kinds of Cont, Time, Mark and Ref.ch.
"Cont" is chosen when you see the change of spectra varying with elapse of time. Data
is continuously sliced on the set FFT frame basis in data sequence (time axis) and
FFT-processed. And these processed items of data are put into time-axis order.
Therefore, Z-axis attribute is time.

Basically, "Time" has the same meaning of "Cont", but Step box becomes effective as a
parameter and you can set explicitly the time interval of performing FFT processing.
For example, if you set 10 in Step box, FFT-processing is performed every 10 seconds
on time-axis and the processed items of data are put into time-axis order. For
information, in the status where average times have already been set, if
FFT-processing target data length exceeds the set increment-in-step value (time
interval), time interval takes priority over target data length. Average processing times

will be carried out up to allowable times.
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In "Mark" mode, FFT-processing is carried out on a Mark basis in analysis range and
processed items of data are put into time-axis order. Step and Ref. ch becomes effective
as parameters. Step indicates the number of jumps over Mark numbers.

Initial value is 1. In short, FFT-processing is carried out on Mark-to-Mark basis.
Though Z-axis is the same attribute as Time, scale is Mark number scale. Scale
indication value is expressed by data value of the channel which has been set in Ref.ch
box. "Ref.ch" renders a given channel data of acquired data the Z-axis. It is selected
when you see the change of spectra varying with the change of Z-axis data. Its
parameters are Step and Ref.ch. Step means increment-in-step value of the channel
which has been set as Z-axis. FFT-processing is performed on every value points set as
increment-in-step value in addition to Z-axis channel specified as an analysis range.
Further, data of channel which has been set as Z-axis need to be sorted in descending
or ascending order. You can judge descending or ascending order, by comparing which is
large or small between start data and end data within the analysis range of Z-axis

channel..

6-2-3-3 Choosing of X-axis attribute (Axis Attb)

Select either LINEAR or LOG. When selecting LINEAR, the left-hand edge of X-axis
indicates 0 Hz, and the right-hand edge indicates the frequency obtained from the
number of the set display spectrum lines. On the other hand, when selecting Log,
graph fluctuates by the decade. The left-hand edge of X-axis indicates
decade-start-frequency including primary frequency (0 f), and the right-hand edge
indicates decade-finish-frequency including the frequency calculated from the number

of display spectrum lines.

6-2-3-4 Setting of X-axis scale

Initial value is AutoScale setting. It depends on the number of spectrum display lines
which have been set by analysis-conditions. When you want to set it manually, uncheck
Auto check box. On unchecking it, scale max value input box becomes effective. If LOG
is selected as X-axis attribute and a value is given as X, the value obtained as X' = (X)
is used. And the round-up value will be indicated at the top end of the graph ( at right
end for frequency). The unit is expressed in decade. Further, when the value to be
entered includes the fractional portion of the number, the fractional portion will be

dropped.
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6-2-3-5 Setting of indication format of X-axis scale value (Format).

Presently used indication format is shown. To change indication format, click "Setting"
button on right side of "Format" box, and a format-setting dialog box will appear.

You can select 3 kinds of indication formats : Exponential format, Fractional format
and Significant format. After selecting a format, enter the number of digits.

For example, If you set 3 digits in Exponential format, scale value is expressed as
3.142E + 000. If you set 3 digits in Fractional format, scale value is expressed as 3.142.

If you set 3 digits in Significant format, scale value is expressed as 3.14.

6-2-3-6 Choosing of Y-axis (data value axis) attribute (Axis Attb)
Choose either LINEAR or LOG.

6-2-3-7 Setting of Y-axis scale

Initial value is AutoScale. In AutoScale mode, min value and max value of all display
spectra are referred to. When LINEAR is selected as axis attribute, max value alone is
referred to and min value of the graph becomes 0. When LOG is selected, decade-start
value including min value becomes the min value of the graph. For example, if min
value is 0.23, 0.1 is adopted as the min value of the graph. Likewise, decade-finish
value including the max value to be sought becomes the max value of the graph. For
example, if the max value is 123.45, 1000 is adopted as the max value of the graph. For
manual setting, uncheck Auto check box. On unchecking it, max and min value input
boxes become effective.

See “Setting of scale” 6-2-3-4 for details.

6-2-3-8 Setting of Y-axis scale value indication format (Format)

Presently used indication format is shown as is the case with X-axis. To change
indication format, click "Setting" button on right side of "Format" box, and a
format-setting dialog box will appear. You can select 3 kinds of indication formats :
Exponential format, Fractional format or Significant format. After selecting a format,

enter the number of digits.

6-2-4 Selecting of cursor function and selecting of graph form

Graph Type
’V * ColorMap i Curve

Cursar Cordition
’V o Off i K-z IFXBd 'l O I-fxiz
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6-2-4-1 Selecting of cursor function

You can select cursor function from 3 kinds of OFF, X-Axis or Z-Axis. "X-Axis" is the

type of the function where cursor line moves on X-axis. "Z-Axis" is the type of the

function where cursor line moves on Z-axis. Further, if you select "X-Axis", you can

select Fixed or Separate.
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When X-Axis option
button is selected,
cursor line moves on
X-axis and values on
present cursor line are
drawn in a new graph

above Waterfall graph.

When Z-Axis option
button is selected,
cursor line moves on
Z-axis and spectra on
cursor line are drawn
in a new graph form

below Waterfall graph.
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6-2-4-2 Selecting of graph form
To display each spectrum, which do you select, with lines or by light and shade of
colors? If you want to display them by light and shade of colors, select Color Map

option button. If you want to display them with lines, select Curve option button.

Graph display when selecting Color Map. Graph display when selecting Curve.

6-2-5 Setting of graph colors

Qutside | meie | origtne O Scalevee N cvoriine

’—Graph Ciolor Condition

You can set graph color to each of outside of graph, inside of graph, grid line, scale
value and cursor line, respectively. To change colors, click each of color buttons. On
clicking a button, colors palette dialog box will appear. You can not only select any of

basic colors from the palette, but you can create your own colors.

6-2-6 Setting of Color Map

L-fxiz Gaolor Map
{ o e | Levels | tevel2 [ vin [

When selecting Color Map for graph form, you can color max to min-values of graph's
Y-axis by 5 color schemes. The set color-to-color boundary is continuously changed in
colors. When selecting Curve for graph form, the color set by Min button alone is

referred to.
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6-3 Operation of cursor line

6-3-1 Operation of Z-axis cursor line
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When selecting Z-axis
option button, cursor
line 1is displayed on
Z-axis in  Waterfall
graph and the spectra
selected by cursor line
are displayed in a new

graph.

The movement of cursor line can be done either by dragging within Waterfall graph

frame or by hitting the up or down arrow key on keyboard. Likewise, the movement of

cursor line on spectrum graph which is shown below the Waterfall graph can be done

either by dragging within the graph frame or by hitting the right or left arrow key on

keyboard.
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6-3-2 Operation of X-axis cursor line
When selecting X-Axis option button, cursor line is displayed on X-axis in Waterfall
graph. The spectra in Z-axis direction selected by cursor line are displayed in a new

graph form.

How to determine cursor line’s movement.
0O When selecting “Fixed” option.
- You can drag the cursor line within the WATER FALL graph frame.
O When selecting “Separate” option.
< By mouse >
The cursor line on operator side can be dragged by left-mouse, while the cursor line
on rear side can be dragged by right-mouse.
< By keyboard >
You can move operator side of the cursor line by hitting right or left arrow key on
keyboard and can move the rear side of the cursor line by hitting right or left
arrow key + Shift key on keyboard.
In Separate, cursor can be drawn in a slanting direction in WATER FALL graph
through the use of this function. Further, you can drag the slanted cursor line using the
Ctrl + right or left arrow key combination.
The cursor line in spectrum graph displayed above can be moved within graph frame
by dragging. Likewise, it can be moved by hitting the up or down arrow key on

keyboard.
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6-4 Printing of graph
Choose "Print" from the pull-down list box of "File" on menu bar. On choosing it, the
connected printer produces printout. To set the connected printer, choose "Print Setup"

from the pull-down list box, and a printer setting dialog box will appear.
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6-5 Storage of analysis result

il You can save Waterfall analysis results in csv-formatted
Open... Gitr O .
file.
=

Choose "Result Save" from the pull-down list box of

SawE

= "File" on menu bar, and a file-save dialog box will

esult

Frint.. Crtp+ P appear. Enter filename box in the file-save dialog box
Print Prexiemw and save it.
Print Setup...

1 engine hdr
2 testhdr

3 reell3thdr
4 Book1 har

Exit
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6-5-1 Result save format
The results are saved in TEXT format with extension “csv”. Numeric values & digits to

be saved are subject to Y-axis scale format setting on the analysis condition setting

dialog box.

1st line 1st column “WaterFall Analysis” Fixed keyword

1st line 2nd column the set TITLE

1st line 3rd column analysis date

1st line 4th column analysis time

2nd Jine 1st column analysis filename

2nd Jline 2nd column analysis CH number

2nd Jine 3rd column analysis CH signal name

2nd line 4th column analysis CH unit « previous unit available (non-subjective
to analysis type).

3rd line 15t column analysis type Power Spectrum Density

3rd line 2nd column FFT points FFT = xxxxx

3rd line 3rd column Window name ex. FLAT TOP

3rd line 4th column overlap ratio ex. 80%

4th line 1st column any one among Z-axis attribute CONT, TIME, MARK,
REF.CH

4th line  2nd column Step value + Z-axis unit ~ But unit only for MARK, CONT

4t line 3rd column Z-axis signal name But TIME Fixed at TIME or CONT

Note: REF.CH NO. when signal name is blank.

< 5th line represents headline of analysis results >

5thline  1st column “NO” fixed

5thline  2nd column “Frequency(Hz)” fixed

5thline  3rd column Z-axis value of leading spectrum

5thline  4th column Z-axis value of next spectrum

5th line  5th column column numbers dependent on the number of spectrum

lines are created thereafter.
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< Analysis result lines from 6tk line on >

6thline 1st column order 1 to number of display spectrum line — 1
6th line 2nd column frequency value

6th line 3rd column Y-axis value at the appropriate frequency

6th line 4th column the same
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Chapter 7 | Transfer function window

Graph title setting available
FFT data-points 512, 1024, 2048, 4096, 8192, 16384 selectable
Window function Hanning, Hamming, Blackman, FlatTop,

Kaisar-Bessel, Exponential and Rectangular

Number of average FFT
times

Auto-calculation from overlapping ratio and analysis
range width

Overlapping ration

0 to 99% any setting

Number of display spectra

Setting Up to the number of FFT data-points / 2

Graph display form

BODE form : Gain/Phase angle/Coherence graph
NYQUIST form : Real part imaginary part X-Y/
coherence graph

Cursor function available
X-axis attribute LINEAR LOG but LINEAR alone for NYQUIST
graph

Y-axis attribute

GAIN : dB-LINEAR fixed other: LINEAR fixed

Y-axis scale

AUTO, MANUAL only for GAIN graph and NYQUIST
graph
Coherence 0 to 1 fixed, Phase anglex 180° fixed

Setting of graph colors

available : graph outside, graph inside, grid lines, scale
color, cursor line and spectrum line of result

Printing function

available
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7-1 Initiation of transfer function window

This window allows transfer function to be calculated between a pair of the following
two channels : an analysis range-specified current channel and another channel which
is overlapped in the same waveform strip and the calculated result to be displayed in
graph form. But this function becomes effective only when the current channel is set on
the left side of the waveform display strip. Choose "TRANS & COH" from the
pull-down list box of "Analyze" on menu bar. Or click the icon on tool bar. On choosing
it, transfer characteristic analysis is performed on just preceding set conditions and
transfer characteristic window opens. If the preset conditions are inconsistent, a
condition-error message will be displayed. Set display conditions.

Trans & COH of Chl —> Ch2
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=Bo.nan

=1B0000
1.000
EI 403

0enn
0600

!
o400 . ! ||||

0 T i
1.000 .ooo 1oooon

134



Waveform display window Other related windows

7-2  Setting of analysis display conditions
Choose "Analysis Condition" from the pull-down menu of "Option" on menu bar of

transfer function window, and a condition-setting dialog box will appear.

sondition ..
RANS COH Anabecic Gondition : e =]
B [Tea Graph-Title setting box
chz PCELIEE i ol ) [ &
— Anab=sis Cordition
Exp Wiindowe Faram :
FFT Points:  [2043 -l Analysis condition [Feme E n: T: FiZ
setting hox
Oyerlap B0 % 1t - 5 Lirez :  |a00 Mz Freguency 076 A62H:
¥ Bxis = Pesis
o o Scale : . .
e st ] 581 setting box| o0 NV -axis setting box |- 4 o
For mal | ERTT Seliine ..I Format : i dokk Sedting ..I
il ~Graph Twog: —8
Cursor function ‘ " HIdE O Mt
setting box
Duteite _ | [ Graph colors  |oitre: N cweoriro: NN
Scak Valus | setting box Titke :
e
7-2-1 Setting of graph title
Title :
|Ch2 | PCRZ72430:) b Ch1 | PCEZ7243 1) e

You can display graph-title in transfer function window. What you have set just before

is used as the initial value.

O Analysis target channel, signal name and unit are displayed below title-input box.
Display channel on left side is input channel while display channel on right side is

output channel.
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7-2-2  Setting of analysis conditions

7-2-2-1 Choosing of FFT analysis data-points (FFT points)
Select the number of FFT points which you want to use for transfer characteristic

analysis. Selectable FFT points are described below.
| FFT points | 512 | 1024 | 2048 | 4096 | 8192 | 16384 |

7-2-2-2  Choosing of window function (Window Func.)
Window function processing can be applied on time-axis data to be FFT-processed.

Selectable window functions are described below.

Window | Hanning | Hamming | Blackman | Kaisar-Bessel | FlatTop | Exponential
function

7-2-2-3  Setting of overlap ratio (Over Lap)

Set overlap ratio of data on time-axis of FFT processing frame. Selectable values are in
the range of 0 to 99%. When setting overlap ratio, the number of FFT times to be
repeated within the presently set analysis range is displayed on right side of the

setting box.

7-2-2-4  Setting of display spectra (Display Lines)
Set the number of spectrum lines to be shown in graph. The number of settable max
display spectra is up to the set FFT data-points / 2. For information, when setting

display lines, max display frequency is indicated on right side of the setting box.

7-2-3 Setting of graph-axis attribute

W iz Y Axig

Seale
frzis Aitth, ILINEHR ~ (I? fista Min: [0700 Max  [T0000 Grid: [F000 dB

Format : * bkok Setting | Far mat : * kokk Setting .. |

7-2-3-1 Selecting of X-axis attribute (Axis Attb)
Select X-axis (frequency axis) attribute on graph from either LOG or LINEAR.
0 When choosing Nyquist (to be described later on), it is coherence function alone that

follows this setting.
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7-2-3-2 Setting of X-axis scale value indication format (Setting)

Presently used indication format is shown. To change indication format, click setting
button. On clicking it, a format-setting dialog box will appear. You can select 3 kinds of
indication formats : Exponential format, Fractional format and Significant format.
After selecting a format, enter the number of digits.

For example, if you set 3 digits in Exponential format, scale value is expressed as
3.142E + 000. If you set 3 digits in Fractional format, scale value is expressed as 3.142.

If you set 3 digits in Significant format, scale value is expressed as 3.14.

7-2-3-3 Setting of Y-axis scale (Scale)

Y-axis scales in phase angle graph are indicated ast 180 in fixed scale and Y-axis scales
in coherence function graph are indicated as 0 to 1 in fixed scale. Therefore, the scales
you set here are applied only to GAIN graph or Nyquist graph. You can select scale
setting from 2 kinds of Auto or Manual. When checking Auto check box, scale values
are automatically determined from max value and min value of display target data. For
information, in the case of Nyquist line graph, scale values are automatically
determined from absolute max values of the real part or imaginary part. When
unchecking Auto check box, max value, min value and grid-spacing setting boxes
become effective to be settable. As the values to be set are based on gain graph, enter
dB values in Nyquist line graph, too. When Nyquist line graph is selected as graph
type, scale values are inversely calculated from dB set as max value to Linear axis and

used as Y-axis scale values.

7-2-3-4  Setting of Y-axis scale indication format (setting).

Presently used indication format is shown. To change indication format, click "Setting"
button on right side of "Format" box, and a format-setting dialog box will appear.

You can select 3 kinds of indication formats : Exponential format, Fractional format

and Significant format. After selecting a format, enter the number of digits.
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7-2-4 ON/OFF of cursor function (Visible)
Cur=or :

v Vizble

When checking Visible check box, cursor function turns on and cursor line is displayed
on the graph. To move display cursor line, drag it or click a given position on the graph.
On clicking, the cursor line will move to a clicking position. Value at cursor position is
indicated at the top right corner of graph frame. Further, the cursor line can be moved

by hitting right or left arrow key on keyboard.

7-2-5 Setting of graph display colors

Colar :
Dk | e | cridtve: [ s e |
Scale Value : | PlotLine : - Title : |

You can set graph color to each of outside of graph, inside of graph, grid line, cursor
line, scale value, plot line and graph title, respectively. To change colors, click one of

color buttons. On clicking a button, colors palette dialog box will appear.

After selecting the color to be changed, click "OK" button. Then the screen returns to

the condition-setting dialog box.
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7-3  X-axis Zoom function

When graph display form is Bode line graph (Gain, Phase angle) and X-axis attribute
is LINEAR, click a given position within graph frame with right-mouse, and a Zoom
menu will be displayed. If selecting “Zoom In”, a graph from left edge of the graph to

W Faam Ir-l the present cursor position will be redrawn. To get the redrawn

¥ Zoom Qut graph back to the original size, select “Zoom Out”. Then the

screen will return to display initial value.
0 Though Zoom is selected, the number of display spectrum lines on condition-setting

dialog box is not corrected.

7-4  Printing of transfer function graph
Choose "Print" from the pull-down list box of "File" on menu bar, or click printer icon

on tool bar. You can print out transfer characteristic calculation results.

7-5 Gang operation with waveform display window
Transfer function analysis window can be operated in synchronization with waveform
display window. When moving analysis range of waveform display widow, the display

details of transfer function analysis window are recalculated to be shown.
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7-6  Displaying of Nyquist line graph
Drag the left edge of transfer function window in right direction, and Nyquist line
graph will be displayed. When moving the cursor on Bode line graph, cross-cursor line

moves to the same frequency position on Nyquist line graph.
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Chapter 8 Calculation window

Calculation formula | Infix notation ex. ((12+34)*2) 0 2
notation
Calculation types Four fundamental calculation (+ - * /)

Power calculation ( O )
Function calculation, Table conversion

Calculation order control

Parentheses ( )

Calculation order

Function, Power, Multiplication / Division, Addition
/ Subtraction

Constant

F form (123,456 ) E form (1.2345E-6)

Channel reference

Acquisition channel - "#"+ channel number

ex. #3

Calculation result channel - "$" + channel number
ex. $4

Table reference

TBL ( table name ) or "%" + table number

Function reference

Function name (argument or formula)

141




Waveform display window Other related windows

8-1 Initiation of calculation window

Specify analysis range of display waveform, and calculation function becomes effective.
Calculation function enables channel-to-channel calculation or functional calculation to
be performed and from acquired data file can create up to 99 channels of new data files
which reflect the calculation results. The data file format that has been created here
satisfies the file format to be required for PC waveform and can be read in the same
way as other acquisition files. To display calculation window, choose "Calc" from
pull-down list box of "Analyze" on menu bar of waveform display window, or click the

icon on tool bar. Then a calculation window will appear.

Ll I T ) . (< | * |
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I iBmmtony Bra | Take | |
G [ Rau ImH-a- [ [ Sigrn M [ CinkFormula [Count |
v m — BETY R 3 00M0
s = ek Wik x v Lt
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- 15 K Tl = i [abi ]

Calculation formula
registration list

Fracls g Irgge
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8-2 How to register calculation formula.

Click "Create" button in the calculation window, and a calculation
Lreate | . L .
formula registration dialog will appear.
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Formula Edit

Feemula | Caleulation formula input box

Filehame [C¥ABest dat LEN [Zz1128 GH[ & Mame|Signal name it
input box
Ch | Mams | Urit | + = * 4 “ *
# HiEs mm
= %ﬁ?ﬁﬁ = § v | san | aBs | PLs | mus
#4 T m
o e ey siN | cos | TaN | asn| ecs | aTN |
#* i m/="2 exp | sor| o | et | cEa | Rep |
Current file channel information list I | Mm{' MIN | 5UM| MEA | LEM |

10| wav | me | o | RRv | LRF |
LPR | HPF | HPR | TMx| EM: | EmN |
ETH | swix | smn | G| oRT | awe |
Mt | k| sRT | Rev | oF | aco |

CORl SPE |

anply | HE i)

wemory | Indication boxz of temporally memorized calculation formula

Garcel_|

On left side of the dialog, range specified current filename and the number of
data-points are shown, and below these, information about acquisition channel, signal
name and unit is displayed in list form. At the top of the dialog a calculation formula
input box is displayed , while on right side of the dialog the calculation formula input

buttons are displayed.

8-2-1 How to operate calculation formula registration dialog
8-2-1-1 Entering of calculation formula
Input a calculation formula to be registered into "Formula" box of calculation formula

registration dialog.

Formula Edit

Formula  [LPFODA

0 Refer to notation of calculation formula (paragraph 8-3) for formula notation.

8-2-1-2 Support button for calculation formula input
Concerning entering a function in common use, the clicking of a function button on the
dialog is equivalent to entering the calculation formula into the input box.

ex. when processing offset by mean value deletion of chl, you input as #1-MEA®#1), but

you can enter the same formula by inputting it as _# - mEr ]| s | 1).
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8-2-1-3 Temporary memory of calculation formula

It is possible to memorize the input calculation formula temporarily. When storing it in
temporary memory area, click "MEM" button on the dialog. On clicking the button, the
calculation formula which has been entered is copied into temporary memory area.
Memorized result is held even after the dialog is closed. Further, if you want to recall
calculation formula in temporary memory to calculation formula input box, click "RCL"
button on the dialog. On clicking the button, calculation formula will be copied to
calculation formula input box from temporary memory area. Using this function, you

can copy calculation formula to another channel.

MEM | ReL

8-2-1-4 Copying of current file channel

When copying current file channel as it is, click the current file channel information

list shown on left side of the dialog and display reverse-video line. Reverse-video line

can be moved with up or down arrow key. Click "Apply" button on the dialog, and the

HeE details of the channel that is presently indicated in reverse-video line
P move to calculation formula input box. Already-described calculation

af formula will be overwritten.
0 When copying to plural channels from current file, use this channel copy function.

8-2-1-5 Inputting of signal name
Signal name of new channel is not automatically created. You have to enter it in signal
name input box from keyboard. Move cursor to signal name input box and click it. Then

it becomes ready for entering.

8-2-1-6 Inputting of unit

Unit of new channel is not automatically created. You have to enter it in unit input box

from keyboard. Move cursor to unit input box and click it. Then it becomes ready for

entering.

0 When registering a channel that has the same signal name and unit as previous
channel's ones, move the appropriate channel into calculation formula using

"Apply" button, and afterward rewrite the formula.
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8-2-1-7  Execution of calculation formula registration

Click "OK" button in calculation formula registration dialog, and the input calculation
formula will be checked for syntax error. If the check reveals no error, the dialog is
closed and the screen returns to calculation window. The calculation formula that has

been input in calculation template list is reflected.

8-3 Notational conventions of calculation formula

Calculation formula consists of reference channel no., function, constant, parenthesis
and operator. And it adopts notation (Infix notation) of ordinary calculation formula.

ex. It is described as 10 * (20 + 30) / 5. To enter calculation formula, move cursor to the
input box and click it. Then you can enter calculation formula from keyboard. All of

calculation formula is written in alphanumeric characters.

8-3-1 Notation of reference channel number

A current file channel ( the channel indicated in calculation formula registration
dialog) can be identified by confirming # at the front of its channel number. On the
other hand, a new channel that has already been registered ( the channel indicated in
calculation formula registration list of the calculation window ) can be indicated by
providing $ at the front of channel number. When referring to a range-specified
channel, describe it as #1[start-data number, the number of data-points]. If range
specification is omitted, all data within analysis target range is entered. The number of
occurrences of channel no. in calculation formula does not matter. Further, when plural
number of the same channel number occurs in calculation formula, they take on the
same value as they are entered in internal virtual calculation register. For example, it

means that calculation result of #1* 2 - #1 is equal to #1.

Sample of range-specified registered number :
#1[0,200] - data no. 0 to 200 of ch1 are registered.

0 Start-data number is the value that sets the data number at left edge of
calculation-target range as 0. Start-data number + number of data-points - 1

have to be equal to or less than the number of data-points in analysis target range.
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8-3-2 Notation of constant

You can describe constant in calculation formula. Constant can be fixed point, integer
number or exponent notation. For example, you describe them as 123.456 + 123 -
123.34E - 6.

ex. of description:  #2 * 12.34 - every value of ch2 is multiplied by 12.34.

8-3-3 Notation of operator

Al

Addition is indicated by the sign of " + ", subtraction by the sign of " - ", multiplication

by the sign of " * ", division by the sign of " / " and power by the sign of “ = ”

Operator precedence is power — multiplication or division - addition or subtraction.
Usually operator is described between operands (reference channel, constant or
function). However, it must be noticed that adding minus sign at the front of operand to
indicate negative number can not be allowed with the exception of constant. For
example, the description of - #1 is in error. When describing negative constant in

calculation formula, use parentheses as description of operators in succession can not

be allowed.

ex. of description:  #1 * (-123) — every value of ch1 is multiplied by - 12.3.

8-3-4 Notation of parenthesis

You can use parentheses to specify calculation precedence or define the formula. The
number of left parentheses and right parentheses in the formula has to be equal.

ex. of description  ((12+13)-(10+20)/10) * 10 - the result comes to 220.

0 There is no limitation about the number of parenthesis occurrences in the formula,

but the number of nested parentheses is up to 4-deep around. Above example

indicates 2-deep around.
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8-3-5 Notation of function

Function consists of 3 characters of capital letters & alphanumeric as a keyword and
parentheses. For example, sin function is described as SIN(x). Common form of
function notation is as follows:

Function is commonly described in such form as function name (parameter) or
function (parameter 1, parameter 2)

Argument can be formula, channel reference or constant. Their attributes can also be
either vector or scalar. However, among the functions having plural number of
parameters (argument), there are some functions whose attributes are restricted to be
scalar amount depending on their parameters.

O See the paragraph “built-in functions” (8-4) for notation and features of available

built-in functions.

8-4 Built-in functions

8-4-1 Negation function
SGN (x) Reverse the sign of argument x. x can be constant, function or channel

reference.

.- SGN (1)

O Resultis equal to #1 * (-1).

8-4-2 Positive regionalization function
PLS (x) Replace every data in negative region of argument x with 0. x can be

constant, function or channel reference.

00 Result becomes the same as #1 - NMS #1).
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8-4-3 Negative regionalization function

MNS (x) Replace every data in positive region of argument x with 0. x can be

constant, function or channel reference.

O Result becomes the same as #1 - PLS #1).

8-4-4 Absolute value function
ABS (x)  Seek absolute value of argument (x). x can be constant, function or channel

reference.

0 Result becomes the same as PLS #1) + SGN (MNS #1)).

8-4-5 Radian function
RAD (x) Convert to radian unit by multiplying argument x by = / 180. x can be
constant, function or channel reference.

0 Argument of trigonometric function to be described later on is in radian unit.

ex. of description: SIN (RAD (30)) — seek sine value of 30° .

8-4-6 Degree function
DEG (x) Convert to degree unit by multiplying argument x by 180 /x. x can be
constant, function or channel reference.

0 Result of inverse trigonometric function to be described later on is in radian unit.

ex. of description: DEG(ATN@®#1 /#2)) — seek differential angle between ch1 and ch2

in degree unit.
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8-4-7 Square root function
SQR (x) Seek square root of argument x. x can be constant, function or channel
reference. However, equation x > = 0 has to be satisfied. Negative number results in

error at the execution.
ex. of description: SQR (ABS #1)) — seek square root of ch1's absolute value.

8-4-8 Integration function

ING (k,x) Argument k is scalar and means initial value of integration. x is column
vector and means data row to be integrated.

ex. of description: ING (0,#1) — seek integration result that sets chl as integration

initiation value O.

Integration calculation adopts trapezoidal formula.
Sl=tx+xilit S0 xRl At
2

2
s \/T
S,=8,+ I w I \
> \ K-l

C_ g (e, A X2
S 40

— At —afe— At —i

Set integration initial value of argument k, when first data of integration result is not
0.

For example, when seeking speed from acceleration, you can obtain actual speed by
giving the initial value at the time of seeking speed variation in deceleration zone at
brake test. In short you can get actual speed by giving speed at brake starting-time as
the initial value. In this case, if you execute integration by providing initial value

with 0, speed becomes minus in braking zone.

0 If integration-targeted column vector contains direct current like offset ,etc. at
measurement time, the result becomes higher in right direction (when direct
current is positive) as column vector is integrated together with direct current

contained. To prevent it, elimination of direct current in advance is required.
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ex. of description: ING (0,#1 - #1[0,1]) — set the data at integration starting-point of
chl as 0.

ING (0,#1 - MEA #1)) — eliminate mean value of ch1.

ING (0,HPF (0.01,#1)) — execute high-pass process at 0.01Hz for

chl. (cut-off frequency is an example)

An example of calculation is given. The following graphs show an example of
calculating travel distance (m) from speed(km/h). Definition formula is ING (0,#1/3.6).

Travel distance from car-stop-status point is sought.

3.0,

L R e R e R L e e

10.0$003

.30
230,000

2000010

180,000

1000000

S0.0000

0.0000
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8-4-9 Differential function

DIV (x) Seek differentiation of argument x. x has to be column vector.
ex. of description: DIV #1) — seek differentiation result of chl.

Differential calculation is to seek the value of dividing difference value of first order by
At.

Av=(X1=X0) At

8-4-10 Moving average function
MAV (k, x) Argument k is the number of average data-points. x is column vector and

means the data-row to be moving-averaged.

ex. of description: MAV(5, #1) — seek the result of moving average of ch1 by 5 data-

points.

The number of average data-points k has to be positive integer number that does not
include the fractional portion as its attribute is the number of data-points. The number
of average data-points needs to be odd number as both of the wings are averaged by
equal number. If even number is input, it will be used after being changed to odd

number with +1 added.

Further, to equalize the number of the data-points of moving average result with that
of pre-average, the following calculation method is adopted: extend both wings of the
number of average data-points in sequence from average-start till 1/2 of average
data-points that has been set by k. After reaching 1/2 in number, average the number
of data-points of k. Likewise, decrease the number of average data-points in sequence

from the terminal(k-1)/2 of data string.
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Calculation formula in which the number of average data-points is set 5 is shown.

ty = X The case of K =5

X, +x +x, i)
a = ——

wlj#]) mhir2)

=
J

a; =Log,X; x +x+x,+x,+X,
a, = = -
. 5

X, X, +X, X, X,

i—2 i+l

X2t X, "l'k\',l, K\‘ "// K\'_' '_'/

H—

a,, =—a2_ el n k1042 =172

8-4-11 Common logarithm function
LGT (x) Seek log. value that sets argument x as base 10. x can be constant, formula,
function and channel reference. In case of x < = 0, however, the result of calculation

does not indicate error but returns 0 at the execution.

a: = Logux
ex. of description:  20*LGT(RRV(1,#1)/20e-6) — convert moving effective value of #1

to dB value.
8-4-12 Natural logarithm function
LOG (x) Seek log. value that sets argument x as base 10. x can be constant, formula,
function or channel reference. In case of x <= 0, however, the result of calculation does
not indicate error but returns 0 at the execution.
8-4-13 Inverse function
INV (x) Seek inverse number of argument x. x can be constant, formula, function or
channel reference, but in case of x = 0, an error will result at the execution.

ex. of description: INV (#1) — seek inverse number of chl.

0 The same result can be gotten for INV #1) and 1/#1.
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8-4-14 Maximum value function
MAX (x) Argument x is column vector. Seek maximum value of elements. The result

becomes scalar.

8-4-15 Minimum value function
MIN (x) Argument x is column vector. Seek minimum value of elements. The result

becomes scalar.

8-4-16 Sum total function

SUM (x) Seek sum total of Argument x. The result becomes scalar.
.
S = Z X
i =0

8-4-17 Mean value function

MEA (x) Seek mean value of argument x. The result becomes scalar.

] n
medhn = Z X

n+1s

0 The same result can be gotten for MEA #1) or SUM #1) / LEN ().

8-4-18 Number-of-datapoints function

LEN () No argument. Seek the number of datapoints in analysis range.

0 The calculation of any functions described below results in 1 with regard to the
number of data-points:
Functions: maximum value function, minimum value function, sum total function,
mean value function and number-of-datapoints function.

For this reason, should the calculation of these functions be performed with other
functions, the first piece can only be saved for the number of other channel’s
datapoints, because the channel of least datapoints is referred to.
Usually this sort of functions is used in the calculation process, or saving of the

calculation result is not set.
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8-4-19 Sine function

SIN (x) Seek sine value, regarding argument x as radian unit. x can be constant,
function, formula or channel reference. _aqr i
i

0 Calculation result is withint 1 range,

but argument is not restricted.

(Result value in right chart is

indicated by sine value.) -7 T n 2w

M2

-T2
8-4-20 Cosine function
COS (x) Seek cosine value, regarding argument x as radian unit. x can be constant,
formula, function or channel reference. Calculation result is withint 1 range, but

argument is not restricted just as with sine function.

8-4-21 Tangent function

TAN (x) Seek tangent value, regarding argument x as radian unit. x can be constant,

formula, function or channel reference, but it has to be within -t /2 to ™ / 2 range..

-t /2 andrmt /2 returns allowable maximum value 22273405434.

0 Note: when saving the result, correct minimum value of the appropriate channel
can not be sought, because the result will be converted to integer whose maximum

value is set 30,000 and double-accuracy coefficient.

8-4-22 Arcsine function

ASN (x) Seek angle in radian unit, regarding argument x as sine value. x can be
constant, formula, function or channel reference, but it has to be within -1 to 1 range.
If argument is outside of the range. An error will result at the execution. The result can

be soughtas- = /2to = /2.

ex. of description: DEG (ASN #1)) — seek -90° to 90° of angle, regarding each of

datapoint of ch1 as sine value.
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8-4-23 Arccosine function

ACS (x)  Seek angle in radian unit, regarding argument x as cosine value. x can be
constant, formula, function or channel reference, but it has to be within -1 to 1 range. If
argument is outside of the range, an error will result at the execution. The result can

be soughtas- = /2to = /2.

8-4-24 Arctangent function
ATN (x) Seek angle in radian unit, regarding argument x as tangent value. x can be
constant, formula, function and channel reference.

The result can be sought within- = /2to = /2 range.

8-4-25 Exponential function
EXP (x) Seek exponential value of argument x. x can be constant, formula, function

and channel reference.

8-4-26 Moving effective value function

RRV (k,x) Taking argument k as integral period (sec in unit), seek moving effective
value of argument x. In this case, the following has to be satisfied: Argument k is scalar,
x is column vector and has the number of datapoints to satisfy the set integral period k.
The result also shows the number of datapoints decreases corresponding to the number

of integral periods. The calculation is executed by the following formula.

Ev (t0)= ! |1 (¢ )t |
E' -

I
—
=
£

t0-r _

ex. of description: RRV (0,125#1) — seek moving effective value of ch1 by integral
period 125 ms.
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8-4-27 Table reference function

TBL (table name) Table reference function is not calculation function. It is the
function which refers to predefined table name in the formula. Therefore, argument
needs to be character string. Further, when handling it in calculation formula, promise
exists about the occurrence order.

For example, when modifying #1 by TABLE (invert), #1*TBL (invert) — modify chl by

table name "invert". TBL (invert) *#1 — incorrect description,

In the same manner, when calculating the table-modified result in addition, you have
to enclose table-modified calculation in parentheses as shown by #1 * TBL (invert)))
+H2.

0 Table reference is often used when executing non-linear correction. See paragraph

8-8 for table reference.

8-4-28 Maximum principal strain function ( Rosette gage analysis function)

EMX (x,y,z2 Argument x, y and z represent strain and can be constant, formula,
function or channel reference, but the number of their datapoints has to be equal.

The calculation formula is as follows. ( Ea,Eb,Ec in the formula corresponds with

argument X, y, z.)

S ARV - [y ey |

ex. of description: EMX #1, #2, #3) — seek maximum principal strain from Rosette

gage comprised of chl, ch2 and ch3.

8-4-29 Minimum principal strain function ( Rosette gage analysis function)
EMN (x,y,z2) Argument x, y and z represent strain and can be constant, formula,

function or channel reference, but the number of their datapoints has to be equal.

The calculation formula is as follows. ( Ea,Eb,Ec in the formula corresponds with

argument X, y, z.)

Epim = l{Ea tE - “fg[[‘fa _'5'-3-):l +(5¢' _EF)EH

2
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ex. of description: EMN®#1, #2, #3) — seek minimum principal strain from Rosette

gage comprised of chl, ch2 and ch3.

8-4-30 Principal strain direction function (Rosette gage analysis function)

ETH (x,y,z2) Argument x, y and z represent strain and can be constant, formula,
function or channel reference, but the number of their datapoints has to be equal.

The calculation formula is as follows. ( Ea,Eb,Ec in the formula corresponds with
argument X, y, z.)

E — %tﬂﬂ -1 21i':'“-?a _EE_EF

-

a &

ex. of description: ETH #1,#2, #3) — seek principal strain direction from Rosette
gage comprised of ch1, ch2 and ch3.

O The calculation result is in radian unit.

8-4-31 Maximum shearing strain function (Rosette gage analysis function)

GMX (x, y, 22 Argument x, y or z is strain amount and can be constant, function or
channel reference, but the number of their datapoints of x, y or z has to be equal.
Calculation formula is as follows. (Ea, Eb, Ec in the formula corresponds with

argument X, y, z).

e = 42l — 5+ (5 - 57

8-4-32 Maximum principal stress function (Rosette gage analysis function)

SMX (E,v,X,Y,Z) Argument E is modulus of vertical elasticity in scalar quantity
v represents Poisson's ratio in scalar quantity. X, Y or Z is strain amount and can be
constant, formula, function or channel reference, but the number of their datapoints
has to be equal.

Calculation formula is as follows. (Ea, Eb, Ec in the formula corresponds with

argument X, y, z).

E
Dy = —
21—

{(pﬂ;)}{ e, + =, HU_‘“)H«J‘E{(E& -5 +lg —E.;:'EH
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8-4-33 Minimum principal stress function (Rosette gage analysis function)

SMN (E,v,X,Y,Z) Argument E is modulus of vertical elasticity in scalar quantity.
v represents Poisson's ratio in scalar quantity. X, Y or Z is strain amount and can be
constant, formula, function or channel reference, but the number of their datapoints
has to be equal.

Calculation formula is as follows. (Ea, Eb, Ec in the formula corresponds with
argument X, y, z).

)
JII].'il'I. =,e.--
2(1=v*)

{[1+l~')><[,5'EL +E{J—[]—V)x\f2{[5£ —.5'_;,]3 Py - Jg ]}

8-4-34 Maximum shearing stress function (Rosette gage analysis function)

TMX (E,v,X,Y,Z) Argument E is modulus of vertical elasticity in scalar quantity.

v represents Poisson's ratio in scalar quantity. X, Y or Z is strain amount and can be
constant, function or channel reference, but the number of their datapoints has to be
equal.

Calculation formula is as follows. (Ea, Eb, Ec in the formula corresponds with

argument X, y, z).

x . .
Ty = m‘JE{(Ea & :IE + (E-!l & :IE}

8-4-35 Gage factor correction function
GRT (k,x) Argument k represents gage factor in scalar of used gage. Argument x is
measurement strain amount and can be constant, formula, function or channel

reference. E in the formula corresponds with argument x.

2.0

E = —Xx£E

fk

8-4-36 Filter function
There are Low-pass filter function LPF (k, x) or LPR (k, x), and high-pass filter
function HPF (k, x) or HPR (k, x). Argument k of any type of them is cut-off frequency

and x is column vector.
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Filter function adopts IIR type of 4tk Butterworth filter and its cut-off characteristic is
fixed at -24dB/oct. Argument is cut-off frequency (unit = Hz) and can be set freely, but
have to be set at less than 1/4 of the set sampling frequency. Cut-off frequency also
means the frequency of -3dB of damp in amplitude characteristic. For information, 2
types of LPF and LPR are available for low-pass filter function, while 2 types of HPF
and HPR are available for high-pass filter function. Any type of them, however, is 4th
Butterwoth filter of -24 dB / oct cut-off characteristic and does not differ with respect to
filter characteristic. The difference between them is in processing direction. When
performing filter processing, LPF and HPF execute it in forward direction, in short, in
time-elapse direction, while LPR and HPR execute it in backward direction, in short, in
time-go-back direction from the end-point of analysis range. You can make up
non-phase-lag 48 dB / o ¢ t filter if combining LPF function with LPR function. Flat
part passing gain is set -0.01 dB.

Sample of filter characteristic is shown below. Cut-off frequency of low-pass filter is set
5 Hz, while that of high-pass filter is set 10Hz.

Low Passiiltar 4th Bulterworth -24dBioct

Characteristic diagram of low-pass filter

. | Relation between the set cut-off frequency (f

\ ¢) and maximum amplitude flat frequency.

Pedegryi e (clft)

| maximum amplitude flat frequency comes to
T i

h fec x 0.46807.
ex. of description: LPF (10, #1) — apply

il [} Lok}

Py () 10Hz of low-pass to CH 1.

HighFassFiller 4 Butlersorih -24dB8/oc

Characteristic diagram of high-pass filter.

T | Relation between the set cut-off frequency (f

v fii | ¢ and minimum amplitude flat frequency.

Pfemgpr e (Bl

] minimum amplitude flat frequency comes to

! fe x 2.13199.

" " o ex. of description: HPF (10, #1) — apply
e 10Hz of high-pass to CH 1.

a0
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8-4-37 Amplitude value conversion function ( special function)

AMP (k,x) Argument k is scalar quantity and x is column vector amount.

The feature of this function is that after having extracted the amplitudes from max
value and mini value within the range extending from the position where signal passes
0 in positive slope to another point where it again passes 0 in positive slope, convert all
datapoints to amplitude values. Array of amplitude values that have been obtained is
sorted by parameter k value. In case of k = 0, it remains just as it is, in short, in
extraction order. In case of k = 1, extracted amplitude values are sorted in ascending

order, while k = -1, in descending order.

ex. of description:
AMP (0, #1) — covert the data of chl to amplitude

, .f ; ; ‘_1 value.
]
\\/ \\/ AMP (1, #1) — after having converted the data of

- ch1 to amplitude values, sort

them in ascending order.
AMP (-1, #1) — after having converted the data of
chl to amplitude values, sort

them in descending order.

0 When signal does not pass 0, amplitude can not be obtained. Further, number of
datapoints of the result depends on number of extracted amplitude values.

0 X-axis assumes a time-axis for convenience's sake, but has no meaning. It has the
attribute of number of extracted amplitudes. Sampling frequency of analysis-target

file x time becomes the number.
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Analysis sample is shown. The graph below displays analysis-target data.

SIS P——
1

'
i
1
i
i
i
'
-k

'
i
4

a

[ A

Faoimd - -

Analysis result graphs of extracted amplitudes are displayed in extracting, descending

or ascending order, respectively from the top.
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8-4-38 Hyper-amplitude deletion function (special function)

LMT (k, x)

Argument k is scalar quantity and represents hyper-amplitude value.

x is column vector and process-target data row. The feature of this function is that

after having converted amplitudes from max value and mini value within the range

extending from the position where signal passes 0 in positive slope to another position

where it again passes 0 in positive slope, compare the amplitudes with the values of

the set parameter k.

The sign of parameter k has to be definitely positive. It is used to delete the data

azx=k

ad

al al

ai

al

within the range, when

clearly discernible
hyper-amplitudes caused
by noise, etc. are included
in acquired signals. The
obtained results are filled
together on time-axis.

If signal does not pass O,
not  be

deletion can

executed.

ex. of description: LMT (5, #1) — after having converted data of chl to amplitude

values, delete greater data than the amplitude which has been set by k.

Analysis sample is shown below.

Analysis-target data

Er e 1
H

E I - -

EL .

The result after deleting greater hyper-amplitude values than 5 from the data above.
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8-4-39 Link function (special function)

LNK (x, y) Both of argument x, y are column vector amount. This function enables
y-designated data row to connected to the rear of x-designated data row. This function
is often used in manipulating different acquisition signal channels or the different
sections even of the same channel as one array. Checking of inconsistency of signal

attribute or unit system is not executed in particular.

ex. of description: LINK #1 [200,1000].# 2 [150, 200]) — create the array ( a new
channel ) that links 150th to 200 datapoints of ch2 to the rear of
200tk to 1000 dataponits of chl.

8-4-40 Sorting function (special function)

SRT (k, x) Argument k is the parameter that specifies ascending or descending order.
k > = 0 specifies descending order, while k <0 specifies ascending order. x means data
row to be sorted and can be channel reference, formula or function. Datapoints of the

result does not change in number.

8-4-41 Time-axis reversing function (special function)
REV (x) Argument x means data row and can be formula, function or channel

reference. This function has a feature of reversing the array of data string.

8-4-42 Difference function
DIF (x) Argument x means data row and can be formula, function or channel
reference. This function converts specified data row to difference value of first order.

The number of datapoints of the result becomes -1. The calculation formula is shown.

A =x, —x, |

I. ! II

8-4-43 Accumulation function

ACC (x) Argument x means data row and can be formula, function or channel
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reference. This function seeks accumulation value of specified data row. The calculation

formula is shown.

A, =x

] 0

i Z X n

n=0

8-4-44 Correlation function

COR (x, y) Both of x and y are data rows and datapoints of them have to be equal in

number. Their specifications can be formula, function or channel reference. When

argument x and y are the same, it becomes autocorrelation. When they are different, it

becomes cross correlation.

COR #6,#6) — seek autocorrelation function of ch6.

ex. of description:

Sample of analysis is shown.

lower graph frame shows its autocorrelation function.

Upper graph frame shows acceleration waveform, and

1
1
'
T
1
i

E—
—
S

1
1
'
1
1
'
1
1
'
-—d o -

———————-

—_—— - --L -1
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8-4-45 Tachopulse conversion function

TPC (k, x) Argument k means number of jumps of pulse and x means analysis
channel.

Description form TPC (1,#1) - extract at interval of one pulse from pulse train of

ch1 and match their duty ratio to 50%.

|
Waveform : : i : |

after : 5 :
analysis L : J ; : k

Original : ; _ i :
waveform [ oo i i ! :‘

—
—

Taking ignition pulses on 4 cycle-6 cylinder engine's primary side as an example, 3
times of pulses exist in one rotation. To covert it to one pulse per one rotation, set k = 2
and set x on engine rotation pulse channel. Duty ration of finished pulses will be
matched to 50 %, and a new pulse train which has 10,000 value on pulse-high side and
has 0 value on pulse-low side will be replaced. Further, the threshold level of pulse

train takes average value of analysis channel.
8-4-46 Elapsed time function
SPB (k) Argument k is initial elapsed time. This function is used when creating

elapsed time channel from time sampling data.

Description form SPB (0) -  create elapsed time data by regarding

analysis-start-position as elapsed time 0. The unit is sec.

0 This function is used to prevent time data loss when converting from time sampling

to distance sampling.

165



Waveform display window Other related windows

8-4-47 F -V function

FVC (k, x) kis number of pulses per one rotation and has to be integer of k >=1. x
is column vector and specified to any one of channel no., formula or function. This
function has the feature of converting from pulse train to number of rotations.
Description form FVC (3, #1) - seek rpm from # 1 pulse train channel that

indicates 3 pulses per one rotation.

For example, when the number of pulses on 4 cycle - 4 cylinder engine's primary side is
one pulse at 120 degree, 3 pulses exist in one rotation. In this case, set k =3. By cycle
between pulses being calculated, pulse train is converted to number of rotations. A
given threshold level of pulse train adopts average value of its pulse train. Regarding
the range from the point of passing a threshold level in positive slope to the point of
passing a threshold level in positive slope again as a cycle, convert pulse train to
number of rotations using linear interpolation. Further, if either number of rotations
between initial pulses or last pulse do not exist, assuming them to exist on prolonged

line of nearest straight line, seek number of rotations using straight line extrapolation

calculation.
Straight line extrapol ation
rom RI=60/ Ap3 o
Rz =60/ 2 p2
Rl =50/ Apf .stra.lght 11.118
interpolation
straight line
interpol ation
Straight line
extrapol ation
— dpl  ——— e Ape Ap3
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8-4-48 Audio correction A curve filter function (ANSI SI . 42 - 2001)
WAC (x) Pass X-indicated channel through audio correction A curve filter.

ex. of description: WAC #3) - pass ch3 through audio correction A curve filter.

Sample of usage

How to calculate noise level (SPL). Take chl as sound pressure signal channel unit
Pa.

SPL[dB] = 20«LGT (RRV (1, WAC (#1)) /20E-6)

0 LGT (x) is Log function of base 10, and RRV (k, x) means moving effective value

function that sets k as integral period.

8-4-49 Hand / arm vibration correction filter function (IS05349)
HTV (x)  Pass X-indicated channel through hand/arm vibration correction filter.

ex. of description: HTV #1) - pass chl through hand/arm vibration filter.

Sample of usage
How to calculate hand/arm vibration composite value. Take each of chl, ch2 or ch3,

respectively as vibration signal channel unit m/s =~ 2 of x, y, z axis.

HTV (m/s"2) = SOR(RRV (1, HTV(#1)) “2+RRV (1, HTV (#2)) “2+RRV (HTV (#3)) "2)

8-4-50 Whole-body vibration correction filter function ( ISO2631-1)

WBK (x) - Pass (Z-axis in seated, standing, face-up position) through whole-body
vibration correction filter k.

WBD (x) - pass (X, Y-axis in seated, standing, face-up position ) through whole-body
vibration correction filter D.

WBC (x) - Pass (X-axis in seated position ) through whole-body vibration correction
filter C.

WBE (x) - Pass ( X)Y, Z-axis rotation vibration in seated position ) through

whole-body vibration correction filter E.

ex. of description: WBK (#3) - Regarding ch3 as Z-axis vibration channel, pass it

through correction filter.
Sample of usage
How to calculate whole-body composite value. Take each of chl, ch2 or ch3,

respectively as vibration signal channel unit m/s =~ 2 of x, y, z axis.
WBV (m/s"2) = SORC(1. 4= (RRV (1, WBD (#1))) 72+ (1. 4= (RRV (1, WBD (#2) ) "2+ (RRV (1, WBK (#3))) "2}
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8-4-51 Rotation pulse creation function ( Reverse F-V function)

RTP( k, X) Recognizing X-given channel data as rotation number (rpm) data,
create rotation pulses from the data. You can specify number of creating pulses per one
revolution by k.

% Minimum creating pulse period has to be greater than two times of sampling period

of data.
Sample of usage

RTP(1,#1) Ch1 is revolution number(rpm) data. Calculate the data as one pulse

/ one revolution.
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8-4-52 Pulse multiplex function

PDV (k, X) Create a new pulse train that divides pulse-to-pulse of X-given channel
pulse train by k-set multiplex number. Still, interpolated change of pulse period is
processed by linear interpolation of original pulse train period.

% Minimum pulse period to be created has to be greater than two times of sampling

period of data.
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8-4-53 Envelope function

ENV (k, X) Seek an envelope graph of X-given channel data waveform using
k-expressed sampling procedure.
K:=1 absolute value, linear interpolation k:=2 + side, linear interpolation
K:=3 -side, linear interpolation k:=-1 absolute value, spline interpolation

K:=-2 +side, spline interpolation k:=-3 - side, spline interpolation
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< >
Function name Notation Function Note
Negation function SGN (x) Reverse the polarity of x Equivalent to —1*x
Absolute value | ABS (x) Seek absolute value of x. All of the region becomes
function positive domain.
Positive PLS (x) Replace  all  negative
regionalization number of x with 0.
function
Negative MNS (x) Replace all positive | #1 = PLS #1) + MNS #!)
regionalization number of x with 0. results.
function
Radian function RAD (x) Multiply x byt /180,
Square root | SQR (x) Seek square root of x.
function
Degree function DEG 8x) Multiply x by 180/ .
Integration ING (k, x) | Integrate X using | K is scalar quantity, x is
function trapezoidal formula by | column vector
setting k as initial value.
Differential DIV (x) Divide difference of first | Last and immediately
function order of x by Ot. one before last become
the same.
Moving average | MAV (k, x) | Seek moving average of x. | If k is even number, +1 is
function k 1s width. added to be used.
Common LGT (x) Seek log of base 10 of x. In case of xi < =0, 0 is
logarithmic returned.
function
Natural logarithm | LOG (x) Seek log of base e of x. In case of xi < =0, 0 is
function returned.
Inverse function INV () Seek  inverse  number
(1/x).
Maximum value | MAX (x) Seek maximum value of x. | Number of elements of
function calculation result
becomes 1.
Minimum value | MIN (x) Seek minimum value of x, | Number of elements of
function calculation result
becomes 1.
Sum total function | SUM (x) Seek total value of x. Number of elements of
calculation result
becomes 1.
Mean value | MEA (x) Seek mean value of x. Number of elements of
function calculation result
becomes 1.
Sine function SIN (x) Seek sine value regarding
X as radian unit.
Cosine function COS (x) Seek cosine value

regarding x as radian unit.
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Function name Notation Function Note
Tangent function TAN (x) Seek tangent value
regarding x as radian unit.
Arcsine function ASN (x) Seek angle rad regarding x | The range of x has to
as sine value. be -1 to +1.
Arccosine function | ACS (x) Seek angle rad regarding x | The range of x has to
as cosine value. be -1 to +1.
Arctangent function | ATN (x) Seek angle rad regarding x
as tangent value.
Exponential EXP (x) Seek exponential value. X = EXPLOGX))
function results.
Table reference | TBL (x) Refer to table indicated | Ex. of description:
function by name. #1*TBL (invert)
Moving effective | RRV (k, x) | Seek  moving effective | Data row becomes by
value function value by Taking k(sec) as | period.
integral period,
Low-pass filter LPF (k,x) | Low-pass filter that sets | Cut-off characteristic
K(Hz) as cut-off frequency | —24dB/oct forward
direction process.
Details are described
late on.
Low-pass filter LPR (k, x) | Low-pass filter that sets | Cut-off characteristic
K(Hz) as cut-off frequency | —24dB/oct : backward
direction process.
Details are described
late on.
High-pass filter HPF (k, x) | High-pass filter that sets | Cut-off characteristic
K(Hz) as cut-off frequency | —24dB/oct forward
direction process.
Details are described
late on.
High-pass filter HPFR High-pass filter that sets | Cut-off characteristic
k x) K(Hz) as cut-off frequency | —24dB/oct : backward
direction process.
Details are described
late on.
Maximum shearing | TMX (E, v, | E is modulus of vertical | Refer to Rosset gage
stress function X,Y, Z) elasticity, v represents | analysis function.
Poisson’s ration and X,Y or
Z is strain amount.
Maximum principal | EMX (X, | X,Y or Z is strain amount. | Refer to Rosset gage
strain function Y, 7) analysis function.
Minimum principal | EMN (X, | X,Y or Z is strain amount. | Refer to Rosset gage
strain function Y, 7Z) analysis function.
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Function name Notation Function Note
Principal strain | ETH (X, Y, Z) XY or Z 1is strain| Refer to Rosset gage
direction function amount. analysis function.

Maximum principal
stress function

SMX (E, v, X, Y,
Z)

E is modulus of vertical
elasticity, v represents
Poisson’ ratio and X, Y
or Z is strain amount.

Refer to Rosset gage
analysis function.

Minimum  principal
stress function

SMN (e, v, X, Y,
Z)

E is modulus of vertical
elasticity, v represents
Poisson’ ratio and X, Y
or Z is strain amount.

Refer to Rosset gage
analysis function.

Maximum shearing | GMX (XY, Z) X, Y or Z is strain| Refer to Rosset gage
strain function amount. analysis function.
Gage factor correction | GRT (k, x) K is gage factor. X is | Refer to Rosset gage
function strain amount. analysis function.
Amplitude value | AMP (k, x) Extract amplitudes of x | K=0 extraction order,
conversion function and sort them. K=1 ascending order,
K=2 descending
order
Hyper-amplitude LMT (k, x) Delete  the  domain | Deleted result 1is
deletion function exceeding the amplitude | filled together on
specified by k. time axis.
Data link function LMK (X,Y) Link Y to the rear of X.
Sorting function SRT (k, X) Sort X in descending or | k>=0 descending
ascending order. order, k<0 ascending
order
Time-axis reversing | REV (x) Set a series of x in
function reverse order.
Difference function DIF (x) Seek difference of one
order of x.
Accumulation ACC (x) Seek accumulation of x.
function
Number-of-datapoints | LEN () Seek the number of data
function in analysis range.
Correlation function COR (X,Y) Seek cross correlation | In case of X = Y, it
function of X,Y. becomes
autocorrelation
function.
Tachopulse function TPC (k, x) Pull out pulse trainof x. |k : = number of
jumps
F-v conversion | FVC (k, x) Change pulse train of x | K ¢ = number of
function to number of rotations | pulses per one
(rpm). rotation.
Audio correction filter | WAC (x) Pass x through audio
correction A curve filter.
Hand / arm correction | HTV (x) Pass X through | ISO5349
filter hand-arm vibration

correction filter
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Function name Notation Function note
Whole-body correction | WBD (x) Pass whole-body vibration | ISO2631-1
D filter correction D filter seated position,
standing position,
face-up position X Y
axis
Whole-body correction | WBK (x) Pass whole-body vibration | ISO2631-1
K filter correction K filter. seated position,
standing position,
face-up position Z
axis
Whole-body correction | WBC (x) Pass whole-body vibration | ISO2631-1
C filter correction C filter. x-axis direction of
the backrest
Whole-body correction | WBE (x) Pass whole-body vibration | ISO2631-1
E filter correction E filter. Rotation vibration in
seated position
Envelope extract | ENV (k, V) | Extract envelope of x ch
function waveform by k-expressed
sampling procedure
Pulse creation function | RTP (k, X) X= rotation number (rpm) | Reverse F-V function
data,
k= number of pulses per
one revolution
Pulse multiplex | PDV (k, X) Generate a new pulse train
function in which status the pulse

train of X has Dbeen

increased by k-times.
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8-5  Deletion of registered calculation formula from calculation formula registration
list
Move cursor onto the line you want to delete on calculation formula registration list in
the window and click it. Then it turns to reverse video. You can move reverse-video line
with up or down arrow key. To delete reverse-video line, click "DEL" button. When
deleting plural lines at the same time, drag the appropriate lines while pressing down
SHIT key, or click the lines while pressing down Ctrl key. After checking that the plural
lines of calculation formula registration list have become in reverse-video, click

button in calculation window, and a confirmation dialog box will appear. Click "OK" to
delete them.
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8-6  Edit of registered formula in calculation formula registration list

. . . . Edit .
Double-click the line you want to edit or click l—l button, and calculation formula

registration dialog will appear.
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8-7  Registration by copy of plural channels

When registering plural channels of current file by one operation, in addition to one

channel-by-one channel registration using "Apply" button on calculation formula

registration dialog, there is another way of registering plural channels at the same

time.

Clicﬂﬂl button in the window. Click it, and a copy dialog box will appear. Select
a channel to be registered from the list. If you want to select plural lines at the same

]|
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time, drag while
pressing down
SHIFT key , or click
the list while

pressing down Ctrl
key. After having
selected them, click
"OK" button, and
they will be
registered in
calculation formula
registration list in

the window.
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8-8  Definition of table

Table is often used when linearizing non-linear data. When converting acquired data
by table, registration of a table to be used is required in advance of calculation formula
definition. Click ' T8 Lutton in the window, and a table-registration dialog will
appear.

Table edit

o
-
[
-
-
-
-
-
-
-

The number of simultaneously usable ( registerable ) tables is up to 10. Presently
registered table names are indicated in the dialog. "READ", "SAVE", "EDIT" and "DEL"

buttons are ready for operation.
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8-8-1 A new creation / edit of table
When building a table newly, or editing table definition file temporarily that has
already been registered, click "EDIT" button, and a table-edit dialog will appear.

P 5| When cditing an already-existing

table, table name, pair number,

fl

Table Hame I'mcrt_tal:-lc Par

X wvalue and Y wvalue are

Mo | 3 | N |

1 00I0000 000000 ADD indicated 1in list box. When
2 10000000 =10000000 1 . .
5 SO000000  -20000000 == building it newly, whole area is
4 40.000000 40000000

blanked. Operational buttons

EDIT consist of "ADD" (add or new),

"DEL" (delete), "EDIT" (change)
and "SORT" (sorting) buttons.

il

SORT

M| &
CRRCEL | ok | canceL |

8-8-1-1 Entering of table name
To build a table newly, enter a table name in the dialog. The table name to be entered
here can be referred to in calculation formula. Further, the table name is used as initial

value of filename at table storage time.

8-8-1-2 Newly adding of table line

Click "ADD" button, and +1 is assigned to the max value of presently used pair number

and then a input-dialog of X value & Y value will appear.

% Each of X value and Y value is referred to as X = input and Y = output. Further,
when building a new table, a value greater than 20 has to be entered for X value

and Y value.

8-8-1-3 Change of table line

Click the line (pair) in list box you want to edit, and reverse video line will be indicated.
In that status, click "EDIT" button, and a X value / Y value-input dialog which sets
indicated value as initial value will appear. Input the value you want to change and
click "OK" button to edit it.
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8-8-1-4 Deletion of table line
Click the line in list box you want to delete, and reverse video line will be indicated. In
that status, click "DEL" button, and the line you have selected will be deleted from the

table. Note that you can delete one line only at a time.

8-8-1-5 Sorting of table lines
Click "SORT" button, and the lines will be sorted in ascending order of X value. Sorting
operation is definitely needed at the time of new creation of a table or additional edit of

line.

% Table reference performs interpolation. In case where target-data exceeds the
range of the defined x, extrapolation processing is made useing last straight line.
In case where qualified data x k exists between x3 and x4, the qualified result y k
is interpolated by the straight line equation of y k ={ (Y4 - Y3) / (x4 - x3)* (x k - x3)
+ Y3. In case where x k is greater than x5, extrapolate it by extending the straight
line which is formed with X4,Y4 and X5,Y5. In the same way, in case where x k is
less than x0, extrapolate it by extending the straight line which is formed with X0O
YO0 and X1, Y1.

V5

4

/
Wy 327\/

i“ i T
1
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8-8-2 Saving of table
Click "SAVE" button in table registration dialog, and a file-saving dialog will appear.

Enter a filename to save it.
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8-8-2-1 Format of table file

Table definition file is TEXT-formatted with extension .tbl. The format is as follows.

PWF_TABLE 1st  line Keyword is fixed.
PAIR =3 2nd [line Number of table definition pairs
0,0 3rd line or later Table definition pair. 1st column is x

and 2nd column is y.
10, 20 4th line
20, 40 5th Jine
2 Number of table pairs is up to 30.

8-8-3 Read-in of table definition file
When reading out created table, select registered table number on table registration

dialog in advance. Then click "READ" button, and you can read it out to register.

3% Table registration area is available for 0 to 9 (up to 10). After selecting an area to
register, click "READ" button. When reading it into already-registered-area, details

will be updated to the read-in ones.

8-8-4 Deletion of defined table
After selecting the table area you want to delete, click "DEL" button, and a
confirmation dialog will appear. Click "OK" button to delete it.

X If you delete the table to which you have already referred in calculation formula,
an error will result at calculation execution. At deletion execution time, check to be
sure that it is not referred to calculation formula.

% The way of referring to table in calculation formula

In regard of table reference, 2 kinds of reference ways are available : a way of

describing table number and another way of describing table name using TBL function.

For example, In the case of reference by table number (registration area no.), describe

area number just after leading character %. For example, when referring to an area

NO.3 of table, describe it as % 3. And in the case of reference by table name, describe

table name directly using TBL function. For example, if table name is INVERT,

describe it as TBL (INVERT). If table name of the same name is registered in the

plural, the table of youngest table no. is referred to.
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8-9 Execution of calculation and saving of the result

8-9-1 Execution of calculation

When calculation formula is registered, "Calc.Exec" button becomes effective. Click the
button, and calculation is performed in sequence from chlon in calculation formula
registration list. The results are indicated by the flag of "Y" or "Err". If Err is indicated,

it means that an error has arisen at execution time.

fl Bls Sel e Hodom Hel

| = S [ BF 3 e v o e WA S [T e e[ e e = s [ = R
CakTempPead | GokTempBoe | Grmate | o2 Decre | GHoepw | Zesultfien | GalcEaes | g :ﬁ?‘:;um
| Filefleme | Bae | Humamok [TARE . Gomesd |
=] Bisze Table | Effariny |
| Sienalbane | CaleFarmuk | Count | FistData |
WITLFESn  INGd HPFDT HRADT S0 i 000
FiTiAm 1] 1 00000
............................. ey -t S
LTmEs & i 0000
BENS =4 1 000000
i # 0 noooan
\ RRERTSI&T
iR ikahaRF i B EHS E0ENET—m
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Number of data and first data are indicated in each created channel list as a result of
calculation execution. In the case where calculation result becomes scalar quantity, this

first data reading means the result.

8-9-2 Indication of error at calculation execution

EEEaeeeeeeessssemz)|  Data at the time of error occurrence during

Moo ot v o[ 83 execution is replaced by 0. A new channel, though
R an error has arisen at execution time, will be
ﬁ H-O_;: ﬁ _J
e oy o created but can not be a target for storage. To
bl b= Lt . . .

i e T check error details at execution, click error-channel
1 B i a1a
1 sarc e 111ED . .
b o e in the list box to render the channel reverse, and
b2l B i T34
B = Tk "ErrorLog" button will be effective. Then click the
13 e che 1IEE . .
b e = button, and an errorLog dialog will appear. Error
] a0 il 17T :J
cause and error data no. at execution are indicated
in the list box. Occurrence no. is index number that

sets calculation start-point as 0. Should number of error sum total exceeds 200, they

won't be described in the list.
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8-9-3 Confirmation of calculation result

If number of data indicates 1 as a calculation result, the value displayed in First Data
item is obtained value. And when obtained result becomes vector (data row),
calculation result can be confirmed in waveform. If you want to confirm waveform,
move cursor onto a result line in the calculation formula registration list and click it.
Click the line, and it will be shown in reverse-video. Further, movement of
reverse-video line can be operated with up or down arrow key. Waveform confirmation
is performed on a channel basis. Click "GraphView" button on the window, and a

waveform-display dialog will appear.

Data Wave of $3M{E53H1) | =]

160000

10000 4

SO0 4

mon4 7

-snao

-10000 | _ _
[o 5= o £ 40 80 #

Drag within waveform display frame, and a cross-cursor will appear. It makes us read

out data at cursor's present position.

8-9-4 Saving of calculation result
If Y is indicated in Result box as a result of calculation, the result can be saved. 2 kinds

of saving ways are available: Auto-save and manual save.

8-9-4-1 Auto-save of calculation result
Check AutoSave box in the window, and Save box in the calculation formula
registration list will be checked after the end of calculation. Then "Y" given channel as
v futo Save a result of calculation are automatically
CalcExec W futo FileMame saved. If Auto Filename box is checked, a
saving filename will be automatically saved

in the same folder as current file with suffix " Calc" added. If the file of the same
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name is currently in use, it is created with " _Calc" suffix in addition, but in non-use, it
will be overwritten. In either case, special warning message is not shown. When Auto
Filename is unchecked, a file-saving dialog will be displayed after the execution of
calculation, If you specify the filename presently in use on the dialog, an error message
that writing can not be carried out at writing execution time is displayed. To save
calculation result , in that case where auto-saving function fails, uncheck Auto Save

check box once to save calculation result using manual save function.

8-9-4-2 Manual save of calculation result
If Auto Save check box is unchecked, the result of calculation execution is not saved
automatically. As "Result Save" button becomes effective, click the button to save it.
However, the save-target filename has to be set in filename input box in advance. 2
ways of setting a file name are available: a way of entering a filename in full pass form
into input box directly from keyboard and
™ Buto Save another way of clicking "Browse" button to
= Resultsave display a file-saving dialog. Then set a

filename in the dialog.

Filetame |C31¥|:|—|:--3-:kul:-¥ PC-CARD¥zken.har Browsze |

8-9-5 Saving format of calculation result

Calculation result is saved in the same format as acquisition data file. So you can
read it out with PC WaveForm just as in the case of acquisition data file. If you want to
covert it to TEXT, read out calculation result file as a first step, extract a necessary

range and save it in TEXT format.

% Calculation is executed by double precision, but data file is converted to 2-byte
integer type. The result is saved in the type which sets the max value of each

channel as 30,000 at conversion time.

183



Waveform display window Other related windows

8-9-5-1 Date setting of calculation result file
Calendar-clock of PC in use is referred to the date which is written in header-file of

calculation result file and becomes date/time

4] Eile | Set Miew Window

ﬁ egte File Date the date/ time in acquisition data file,

at storage time. If you want to match it with

uncheck "Create File Date" of pull-down

menu of "Set" in the window.

8-9-5-2 Handling of MARK information

If MARK information in analysis-target file is included in analysis range, it is also
entered in calculation result file. However, data number is updated to the number
which sets leading data as 0. The time depends on creation date to be entered in the
header-file. If you set it to the same date as original file, it does not alter. If setting
creation date to the date/time of storage time, the data will be updated by sampling
frequency and data number by setting leading data as storage time.

$%¢  Format of MARK information MARK data number, timef, voice filename

{, after-memo}}

8-9-5-3 Handling of PAUSE information

In the case where PAUSE information in analysis-target file is included in analysis
range, if making file creation date/time identical to that of original file, the same
date/time is also described in calculation result file. But data number is updated to the
number which sets leading of analysis range as 0. If setting the creation data/time in
calculation result file as date/time of storage time, PUSE information won't be reflected
though the information is included in analysis range.

%  Format of PAUSE information PAUSE data number, Pause release time

8-10 Initialization of calculation result
Click "Result Clear" button in the window, and calculation results can be initialized. In
the case where calculation results have not been obtained, the function becomes invalid

and selection can not be done.
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8-11 Resampling and mutual conversion of frequency / spatial frequency

It is possible to change sampling frequency, or change from fixed time sampling to
equidistant sampling or conversely from equidistant sampling to fixed time sampling.
Any one of them is carried out by one operation just after calculation results of all

channels have been obtained.

To set, click "baseCon" check box in the window, and "Base" button becomes effective.

Then click "Base" button, and
v BaselCory | | Baze I

a setting dialog will appear.

8-11-1 Setting of resampling
Select "Sampling Frequency Change" in the setting dialog. Select it, and sampling

frequency input box becomes effective. Enter a sampling frequency in the box.

laze zetting E |

Click here.

(fé’amp“m Frequency Change Enter new frequency.

0ld Frequency EDDD Mew Frequency I; 2000 Hz

= Bage Changalzec—>m of m—reec)

= GlurentRile ) Galedh Zampling I
RefCh | = |

CANCEL |

3% Resampling is executed to LCM (least common multiple) of new & old frequency by
zero- interpolation procedure temporarily. Then after being processed at 1/2 of the
change frequency with non-phase lag and low-pass filter, downsampling is
executed by the change frequency and finally amplitude restoration is carried out.
Do this processing aiming at new & old LCM within about 10 times limitations of

pre-change frequency.
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8-11-2 Setting of mutual conversion of frequency/ spatial frequency

Select "Base Change" in setting dialog, and input box becomes effective.

8-11-2-1 Selection of elapsed time channel or travel distance channel

Traveling distance channel is required to convert from fixed time sampling to
equidistant sampling. Conversely, to convert equidistant frequency to fixed time
sampling, elapsed time channel has to exist. Regarding a channel, both of acquisition
file (current file) and calculation result file are OK. To begin with, select current file or

calculation result file and then select a channel.

i Sampling Frequency Change

ld Frequency ED[D Mew Frequency I [l

Clicle here.

|
ﬁféasa Chengeizec—im of m-isec) Enter new period.

f* CurrentFike  CaleiCh Sampling 0.2

ReiCh |4 \ =l Travelling distance m

'\Select h.
cancEL |

8-11-2-2 Entering of period
Enter sampling period. Enter it in second (sec) unit for conversion to fixed time
sampling, while in meter (m) unit for conversion to equidistant sampling.

#%¢  Set both of frequency sampling and spatial sampling by period (wavelength).
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8-12 Saving of calculation template
Registered calculation formula can be saved. To save it, click "CalcTempSave" button,
and a file-saving dialog will appear. After entering a filename, click "Store" button to

store it in filename folder. Storage form is inner format with extension ". c1c".

AT TR 2z
e ET T ey [ | | e = =
T lIcBNY | BEaE
FeAIKAEERTE  [CalcTamp Fikxelc! =l e
7
8-13 Reading of calculation template

Precreated calculation template can be read for use. To read it, click "CalcTempRead"
button in the window. Click it, and a file-read dialog will appear. Enter a filename into
input box and click "Open" button. Then calculation template file is read out and

calculation formula registration list is updated.

Fiezd cale b2 mplie file |
aefEme: [ en I ) B = el = |
El:ku'u:l:

T i | T

A LAERT:  [CalTemo Filetzle) e
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< Operation flowchart>

Readout of calculation Saving of calculation

formula. . formula.
Registration of Ezecution of Saving of calculation
calculation formula. + calculation. + results.

vy T ~~a t

Edit of calculation
formula.

Confirmation of
calculation results.

< Summary of operational buttons>

CalcTempRead | Read calculation formula that has been stored in advance.

CalcTempRead | Save calculation formula that has been registered.

Create | Register calculation formula newly.
Edit Edit calculation formula that has been registered.

Delete | Delete calculation formula that has been registered.

111

GHOCopy | Register acquisition channel just as it is.

alcExec | Execute registered calculation formula

RezultClzar | Abandon obtained calculation result.

ResultSave | Save obtained calculation results.

1t

GraphYisww | Display obtained calculation result in graph.
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Chapter 9 X - Y diSDlaV WindOW
Setting of graph title available
Number of simultaneous unlimited
display channels
Number of simultaneous display 4 axes ON/ OFF on a axis basis
Y-axes
Assignment function of available

Y-axis to channel

Assignment function of
X-axis to channel

available on a channel basis

ON/OFF of Y-axis channel display

available on a channel basis

X-axis scale

auto or manual

Y-axis scale

axis-independent auto or manual

Scale factor setting of X-axis

available

Scale factor setting of Y-axis

available channel-independent

Numerical value indication form
of X-axis

number of digits, selection of indication form

Numerical value indication form
of Y-axis

number of digits, selection of indication form

Statistic correlation coefficient, standard deviation value,
mean value

Cursor function available

Graph display form LINE or DOT

Graph display colors

outside of graph, inside of graph, grid line,
scale reading color, cursor line and data line

Printing function

available

Analysis display parameter storage

available

parameter storage parameter read-out
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9-1 Initiation of X - Y display window

Date of all channels whose analysis ranges have been defined can be displayed in X -Y
display form. Choose "XY Graphics" of pull-down menu of "Analyze" on menu bar, or
click the icon on tool bar. On choosing it, X-Y display window is opened on just

preceding set display conditions to display graphics.
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9-2 Setting of display conditions
Choose "Analysis condition" from pull-down menu of "Set" on menu bar, and a

condition-setting dialog will appear.

Satiing

Mt Az Graphics

Graph title setting box

Title : ||'u1.ain Title SubTitle - ISul:- “IB
Y haiz Scale :
P B 1] GRID
v Axiz 1 v Buto | 1] |—' 1] |2|:|
v Axis 2 I Auto 1% -axis scale setting box |0
v Bxiz 3 v Buto Toe T |LI:|
IV fxiz 4 ¥ Ao [i00 100 [0
— % B
- - Hﬁv h.'lTM GH]D
[ Autaseale |2 axis attribute scale settlngl- Izu—
Factar : 1

Calar :

Citzide ||:| Graph color setting |:| Gridhum |.
Title |. By iz |. Cir=zar I.

—Graph Twpe :
&+ Line £ Dot Graph form setting

coer_|

9-2-1 Setting of graph title

Title : |Maiﬂ Title =ubTitls |Su|:| Title

X -Y graph title and subtitle can be set.
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9-2-2  Setting of Y-axis scale

= fxiz Scale :
il & PiIM GRID
W s 1 ¥ duto |1|:||:| |—1 an |2III
W fxis 2 W éuta [i00 [-100 [20
W fxiza W ot [i00 [-100 20
W fxis 4 W duta  [i00 [-100 [20

It is possible to draw up to 4 lines of Y-axis. To indicate axis-line, you need to check
axis-check box. There are 2 ways of setting scale: auto-scale and explicitly setting of
max value & mini value of graph and grid spacing.

0 Selection of the channel no. which is assigned to each line of Y-axis to be displayed

is performed in channel information list on right side of X-Y graph frame.

9-2-3 Setting of X-axis scale
¥ Bz

Pl &2 I GRID
[V AutoScale 00 |-1 oo IZU

There are 2 ways of setting scale: auto-scale and explicitly setting of max value & mini

value of graph and grid spacing.

9-2-4 Setting of graph colors

Ciolar

Qutside ||:| hzide ||:| Grid ||:| GridHum'.
Title |. Y fxis |. Curzor I.

You can use a different color for each of the following: outside of graph, inside of graph,

graph grid line, graph scale reading, graph title, added Y-axis and cursor line. To
change colors, click the appropriate button in the dialog, and a color palette will appear.

Select the proper color on the palette.
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9-2-5 Selection of graphic form

Graph Tvpe :
[ i Line £ Dot

Select Line for X-Y graph. Select Dot for scatter diagram.

9-3 Saving of graph-display conditions
fie JESJ wen whow kep  You can save the details of setting dialog in a file. Choose

= S "Save Condition" of pull-down menu of "Set" on menu bar.
fnizbrsiz Gondition .

Load Condiian .. ) . . .
Save Cond tan -target folder and filename to store it. The storage is carried

Choose it, and a file-save dialog will appear. Set storage

& Farmat & Freciion.. out in internal format having extension ".mas" .
“r Farinat & Precizion..

9-4 Readout of graph-display conditions

& & view vwiniow mep  Choose "Load Condition" of the pull-down menu of "Set" on

== menu bar. Choose it, and a file-readout dialog will appear.

et i U Select a file to read and read out pre-stored graph conditions.

Load Gardition

1t Save Condition - Presently displayed graph will be redrawn on the basis of

¥ Format & Fresizion.. readout result.
¥ Format & Precizion.
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9-5 Setting of display channel and axis-selection

lch | unit | Axis |
W e
Woz  wST T

B chd
N ChE Right-clicle here to select Y-axis.
whi ;
A B Chi fixis 4 | When clicked, a pull-down list box appesrs
| - . to show awvailable choices.
OM/OFF Color box. Right-click here to change line color.
indication

To display a channel graph, check the check-box at left edge of the list on right side of
X-Y graph. If unchecking the check-box, the dialog is cleared. Up to 99 channels of data
can be displayed at the same time. You can select a display channel’s Y-axis no. from

preset Y-axes by right-clicking a proper channel no. in reference axis no. column.

9-6 Cursor function
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Choose "Cursor" of the pull-down menu of "Set" on menu bar. Choose it, and make it
known that cursor function with check mark turns on. Note, however, that cursor
function can not be chosen if X-axis attribute is not time. When cursor function is
switched on, cursor line within graph frame is displayed. Initial value is left edge.

Movement of cursor can be operated with left or right arrow key on keyboard.
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Chapter 10 Multi-axis graphics window
Setting of graph title available.
Number of simultaneous | unlimited
display channels
Number of simultaneous |4 axes ON/OFF indication on a axis basis
display Y-axes

Y-axis scale

AUTO or MANUAL axis-independent

Assignment  function  of

Y-axis to channel

available.

ON/OFF of Y-axis channel
display

available on a channel basis

colors

Cursor function available. switching with signal name indication
Signal name  indication | available. switching with cursor function

within graph frame

Setting of graph display | available. outside of graph, inside of graph, grid

line, scale reading color, cursor line and data line

Printing function

available.

Storage of analysis display
parameters

available. parameter storage, parameter readout
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10-1 Initiation of multi-axis graphics window

This window allows plural channels of data to be displayed in a single graph frame at
one time. ( After defining analysis range in waveform window), choose "Multi-Axis"
from the pull-down menu of "View" on menu bar, or click the icon on tool bar. When
chosen, all of data (up to 99 channels) are overlaid into a single waveform display
(graph) frame to show them in graphics. The initial values of display scale are

indicated by a Y-axis scale line of upper-limit 100, lower-limit -100 and grid spacing 10.

10-2 Setting of display conditions

= File [Sot Wiw Sndow  Help Choose "Setting" from the pull-down menu of "Set" on
= = ﬁ:’ﬁﬂ’ -  menu bar in multi-axis window, and a multi-axis graph

e £
.+ setting dialog will appear. You can set graph title, up to 4

— lines of Y-axis scale, X-axis attribute and graph colors.
Save Sethine

12.0 " Load Setthe .
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10-2-1 Setting of graph title

You can set 2 kinds of graph title : main title and subtitle.

Multi fxiz Graphice Setting

Title : IMuHi Bcix Ciraphic= SubTitl=: |1==1
= Bz
MM MIN CGRID
W Auis 1 | =] [-600 [
™ Axiz 2 | [EX [-100 |EXL
[ Az Jioo [-100 |E1]
I Axizd | [EX [-100 |EX
H Fixiz
A I ERID
" DataGh |kt =] oo R E
& Time [ 7 [ o s
Cialar :
cuside | i meide |[] aid |[] @i |[]
Till= |:| ¥ huciz | |:| Cur=nr .

10-2-2  Setting of Y-axis scale

Up to 4 lines of Y-axis can be indicated. When selecting the axis to be indicated, check
the check-box of the axis to give check-mark to it. It is definitely important that axis is
used from 1 in a sequence. Scale can be set on a axis basis by determining the values of
upper-limit, lower-limit and grid spacing.

% Matching between axes and channels to be displayed is not set here.

10-2-3 Setting of scale and attribute of X-axis

You can select time-axis or data-axis for X-axis attribute. Time-axis attribute has been
selected as initial value. Scale differs according to the attribute: you can set grid
spacing only for time-axis attribute, while you can set upper-limit (left-edge of graph),

lower-limit ( right-edge of graph) and grid spacing for data attribute.
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10-2-4 Setting of graph colors

You can set a different color for each portion of the graph. To set it, click color-box at

the side of each item name in the dialog. Click a color-box, and a color palette dialog

will appear. Select the proper color from the palette. Names of several parts of graph

are described below.

10-3 Storage of graph display conditions

[ File | Ggt Wiew Wndow  Hel

ﬁ 5 EarTECt

LEpe

& Setfing.

2400 Load Setiing -

0900 -| ¥ Farmat & Pretisian.
Y Forrat & Praciarn.

You can save the details of setting dialog in a file. Choose
"Save Setting" from the pull-down menu of "Set" on menu
bar. Choose it, and a file-saving dialog will appear. Set
storage-target folder and filename to store. The storage is

carried out in internal format having extension " . mas".
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10-4 Readout of graph

== File  Set Wem Windos Helk

W= ST

— [EmE

f Gettine.

LN o= Setine g
Save Seiing ..

2200 o Foimat & Frecision.
o Forwat & Presision.

10-5 Setting of display

display conditions

Choose "Load Setting" of the pull-down menu of "Set" on
menu bar. Choose it, and a file-readout dialog will appear.
Select the file to read and read out pre-stored graph
conditions. Presently displayed graph will be redrawn on the

basis of readout result.

channel and axis-selection

| Ch | Unit | &wiz

Wch  usT i
Mok usT 1

B cHd

P ChE

Zhi e

i [l ChY fis 4 |

[aml B

OMN/OFF Color box.
indication

Righ.t'c:lin::k here to select Y-axis.
Click here to select display axis.

Right-clicls here to change color.

A channel-graph is displayed by clicking a check-box at left-edge of the list on right side

of multi-axis graph. if unchecking it, the display is deleted. Up to 99 channels of data

can be displayed at a time. To select a display’ channel’s Y-axis, right-click the

appropriate channel of reference axis number column from the preset Y-axes.

10-5-1 Setting of display

line colors

Right-click the color-box of a channel whose line color you want to change in the list on

right side of multi-axis graph. Click "Change Color" from the pull-down menu, and a

color palette dialog will appear. Select a proper color to display.
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10-6 Cursor function of multi-axis graph

" " - " "
i File TEst Wisw indsw Halp  Choose "Cursor” from the pull-down menu of "Set" on menu

= & IS o Choose it, and make it known that cursor function with

Hame 3
- check-mark turns on. Note, however, that cursor function
600 Load Satting .. L can not be chosen if X-axis attribute is not time. When
Sawe Belling .. . . . . . .
cursor function is switched on, cursor line in the graph is
1 Format & Procizsion.
¥ Format & Precizion. displayed. Initial value is left-edge. Left or right movement

of cursor can be operated by dragging it within graph. Data at cursor position is

indicated in the list on right side.

|-t Ein Eat Vew Wndom el
o =R R e [ [ e e

A 3 il
5007 1007 2400
0.0 4

az0n Cursor line

104 amp

1800 - — e . =
E.0 4 - N
- Indication of data
] )
- at cursor line of
140.0- each channel.
300 - 204
104 e
1.0 4
1ol 100.0 -
Znn =210 o
-4.0
~4g] =0
B0 \
annd ¥
00| 604 ! | |
- o - il 1
JIndication of X-axis
cursor value e e A

o ron | zma | ! |
[62] 00 D 100 150 200 250 &DD 950 400 dd?

Py Junip Trigipar | |

2 Cursor value of display-off-set channel is not indicated.
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10-7 Signal name indication function

| = Fila | Gzt Miew window Hep  Signal name indication function enables signal name to be

i

Save Cettine

2 Format & Precesion.

= & w@'w written directly in waveform graph frame. Choose "Name"
Setting.

from the pull-down menu of "Set" on menu bar. It is
RO.0T|  Load Settme impossible to make this function effective simultaneously
with the cursor function described above. If cursor

¥ Format & Precision. function is on, select "Cursor" once and after having

unchecked it, select "Name" again. When selecting it,

Y

\ Stop dragging here.

|_Strain gage Mo 10 [

“licle here. Indicated signal name.

10-7-1 Deletion of indicated signal name

check-mark is given to "Name" to
make it known that signal name
indication function turns on. To
indicate signal name, click the
data to be indicated in the graph
and then drag to a given position
where signal name 1is to be
indicated. If signal name is blank
(not set yet), channel number will

be indicated.

When indication function of signal name that has already been indicated is on,

right-click the indicated signal name to delete it.
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10-8 Printing of multi-axis graph

Choose "Print" of the pull-down menu of "File" on menu bar, or click the icon g |

on tool bar. The connected printer prints out in color. Further, "Print Preview" function
is also available. In the case where number of indication channels in multi-axis graph
is within 32 channels, graph part and signal attribute part are printed out in a single
sheet, while in the case where the number is beyond 32 channels, graph parts are
printed out in the same sheet, but signal attribute parts beyond 32 channels are

printed out in sequence.
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Chapter 11

Value write window

Number of max display
channels

8 channels

Writing mode

comment, value and statistic data

Setting of statistic data

area-max value, area-mini value, area-mean value,
area-time, area-mean slope value and area- amplitude
value.

data value at left cursor position

data value at right cursor position

data difference value at right & left cursor positions

Cursor function

2 cursor-lines
right or left movement-independent manipulation
cursor visible ON/OFF fix of cursor ON/OFF

Y-axis scale

AUTO or MANUAL

Setting of numerical value | available
indication format of Y-axis
Setting of numerical value | available
indication format of X-axis
Printing function available
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11-1 Initiation of value write window

In this window, you can write comment, value or statistic value within the
analysis-defined range of the waveform graph frame. Choose "Draw Value" of the
pull-down menu of "Analyze" on menu bar. When chosen, the window which displays
up to 8 ch of data domain defined as analysis range will open to show graphs in
different graph display strip on a channel basis and additionally display a tool box in
the window. The display channels are those which have been shown in waveform
display window (analysis guide window). However, if greater than 8 ch are displayed,
up to 8 ch are displayed in display order. ( This window does not allow overlapped

graphs of plural channels to be drawn in a single display strip.)
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11-2  Writing of value

First, select "Fix Cursor" or "Cursor Visible OFF" from tool box. In short, the status
conditions where cursor is in move-inhibit ( visible, though) or cursor is in
visible-inhibit are needed. Second, select "Draw Value" from tool box. Move cross-cursor
to the waveform position where you want to write value and click there. On clicking,
cross-cursor changes to extension line. Drag there to the position where you want to

write value. The value will be written at the spot where you stop dragging.

+ [ EE A e A e [ E = | E] 7

Jf\w\wmw/m”ﬂjl

[J\\/\/\j
.

11-2-1 Deletion of written value

To delete a written value, move mouse cursor onto a written value box and right-click it.

A confirming dialog will appear. Click "OK" to delete it.
11-2-2 Moving of written value box

To move a written value box, drag the box to the spot where you want to move and click

there. But it is impossible to move it to outside of graph frame of the proper channel.
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11-3 Writing of comment

When "Fix Cursor" is on or "Cursor Visible" is off, choose "Draw Comment" from tool
box, and comment becomes writable. Move cursor to the position where you want to
write comment and click the spot. A comment-creation dialog will appear. Signal name
may be indicated as initial value in comment box. To write a given comment, move
cursor onto comment box and write comment directly from keyboard. After entering

comment, click "OK" button to write it into the pre-clicked spot.

e Fhoik o Ftl:l -

Indicate cornrent.
This waveform is acquired data.

| Ok | CANGEL

[==]

Character string

3 ] 9

Further, Position on the dialog determines the relation between registration position

and write-into-position of comment. Select from Auto, 1, 2, 3, 4, 5,6, 7, 8, 9.

v

Indicate comment.
This waveform is acquired data.

T

11-3-1 Deletion of written comment

To delete written comment in graph frame, move cursor onto the comment box and

right-click it. On clicking, a confirmation dialog will appear. Click "OK" button to delete
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it.

11-3-2 Movement of comment box

To move comment box, drag it. But it is impossible to drag it outside of graph frame.

11-4 Writing of statistic value

You can write max value, mini value, mean value, amplitude value, time-width, etc.
within the area enclosed by 2 given cursor-lines. When writing statistic values,
calculation area has to be defined by moving cursor-lines. After defining a calculation
area once, fix cursor-lines, select "Draw Statistic" from tool box and click a given spot

in the area enclosed by cursor-lines. Then statistic value will be written.

11-4-1 Movement of cursor-line

Select "Fix Cursor" OFF and "Cursor Visible ON" from tool box, and 2 cursor-lines are
ready. In this status, click a given spot in graph frame, and a cursor-line near by will
move to the clicked location. Likewise, the movement of cursor-line can also be
operated by dragging. Minute side-to-side movement of left cursor-line can be operated
by right or left arrow key of keyboard, while that of right cursor-line can be operated by
Shift + right or left key of keyboard.

11-4-2 Fixing of cursor-line

Select "Fix Cursor" from tool box to fix cursor-line.

11-4-3 Writing of statistic value

| 51257772 |

ﬂ l' 'IEI'I'."EI-I:I[IEI{SE:E}

LR(PAY

ﬂ|—194458?3

[-69.02221FE |
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Note:

The chart above shows 4 kings of values: max value, mini value, mean value and time

as an example.

First, in fixed cursor status, select " Draw Statistic" from tool box. Second, click a given

spot in the area enclosed by 2 cursor-lines of the channel graph where you want to

write, and preset-write items will be written in graph frame. In a sample above,

time-width, max value, mini value and mean value are shown.

11-4-4 Statistic setting

Select "Statistic setting " from tool box, and a statistic write-item setting dialog will

appear. Check the items which you want to write within graph. Checking of all items

does not matter, but note that overlaid writing might result from lack of drawing space.

[~ Min Value

[T Def of Max & Min
[~ Mean Value

[T Dif. Time Yalue
[~ First Cursar Valus

[T Second Cursor Walue

¥ O Def of Curzor Walue
i Slope Value

0] 4 CANGEL

209

Max Value : Indicate max value
between right & left cursor-lines.

Mini Value : Indicate mini value
between right & left cursor-lines.

Def. of Max & Min : Indicate difference
of max value and mini value between
right & left cursor-lines.

Mean value : Indicate mean value
between right & left cursor-lines.

Dif. Time Value : Indicate time-width
between right & left cursor-lines.

First Cursor Value :@ Indicate data
value at left cursor position.

Second Cursor Value : Indicate data
value at right cursor position.

Def. of Cursor value : Indicate
difference between data values at right
and left cursor positions.

Slope value : Indicate mean slope

values  between right &  left

cursor-lines.
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% Simultaneous indication of Def. of Cursor Value and Slope Value can not be done.
Either of them is selectively indicated.
2 Mean slope is the result of dividing the sum total of difference of first order by time

between right & left cursor-lines.

11-4-5 Deletion of written statistic data
To delete written statistic data box in graph, move cursor onto the box and right-click it.

A confirmation dialog will appear. Click "OK" button to delete it.

11-4-6 Moving of statistic value box
When moving each of statistic boxes once written in graph, drag it. But moving outside

of the proper channel graph frame can not be done.

11-5 Setting of graph scale

At initial indication time, each of waveform graph scale is indicated by Auto Scale
operation according to the data area defined as an analysis range on a
channel-by-channel basis. You can change Y-axis scale of display waveform. You can
scale it with up or down arrow key from keyboard. In addition to it, you can change it
explicitly. Select "Y Manual Scale" from the pull-down menu of "Option" on menu bar,

and a scale-setting dialog will appear.

Scale Setting Of v fxiz | Min box determines mini value of Y-axis of the

graph, Max box determines max value of Y-axis of

the graph and Step box determines grid spacing
of Y-axis. On finishing setting, waveform graph of
the proper channel will be redrawn. Note that

scale setting is performed on current channel at

present. Change of current channel can be done

by pressing Tab key on keyboard.
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11-6 Setting of numerical value indication format
This window can not allow various formats of numerical values which will be written in
graph to be set. Perform it using menu in waveform window. See "Setting of the

indication format of Y-axis scale value (1-3-1-3) for further details.

11-7 Printout
It is possible to print out graph together with various written values and waveforms.
Choose "Print" from the pull-down menu of "File" on menu bar, and a connected printer

will print them out.
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Chapter 12

1/ 3 Octave analysis window
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12-1 Initiation of 1/ 3 Octave analysis window

1 / 3 Oct analysis is performed on data of the same signal unit within the
analysis-specified range. Choose “1/3 Octave” of the pull-down menu of “Analyze” on
menu bar, or click the icon of tool bar. When chosen, the screen will change to 1/ 3 Oct
analysis window. Display frequency band is automatically set from the set FFT

data-points and sampling frequency at acquisition time.

| WAVEFORM - [reelllfhdr ———One Third Octave]
File Z&1 Wiew |Window Help _ o x
=S| & ¥
o [ Name Wale |
One Third Octave T .
9 Mode | = Flace: | T [rctat]
£3.263 Cd el ]
: H B W Axis =l R
£0.000 et
a0 000 .| .. .- .| .. .- .| .. .-
0.000
4 ] 16 3.5
Band frequency[Hz)
Ready Jump Trees BLT

12-2 Selection of analysis channel

The analysis channels are automatically selected to up to 4 same signal unit channels
from current channel on down in waveform display window. Signal name in the window
is referred to that of analysis channel. To indicate a display axis, click a check box of
the list on right side of graph frame, and a display axis will be shown. On unchecking it,

it will disappear.

214



Waveform display window Other related windows

12-3 Cursor operation
When hitting right or left arrow key on keyboard, ¥ mark at top of graph frame
moves to indicate current value of frequency band at ¥ mark position in the list on

right side of graph frame.

12-4 Setting of graph title and indication scale
Select “Condition” from the pull-down menu of “Set” on menu bar, and a setting dialog

will appear.

Condition Dialoe

Madel | F'Iau:e|
FFT

Paint (512 vl Window |FlatTop ﬂ Over lap a0
Y Secale

[v fto Unit I+ dBE 0de = 2 0e-005
Pla Ga.263

Mty 0.aaa
Grid

Min Band Frequency |4 * | Hz

12-4-1 Setting of graph title
Enter title in title box from keyboard, and the details input here will be indicated as

graph-title at top-center outside of graph frame.
12-4-2 Title memo setting

In addition to main title, you can enter a memo into Model box and Place box( a part,

measurement site, etc. ). This setting is not, however, a required item.
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12-4-3 FFT parameter setting

12-4-3-1 Selection of FFT data-points
Select FFT data-points to perform 1/3 Oct analysis. Select an item from among

512,1024,2048 and 4096 in the list box.

12-4-3-2 Selection of window function
Select a window function for FFT processing. Select an option from among an optional

list of OFF, Hamming, Hanning, Blackman, KaisarBessel, FlatTop or Exponential.

12-4-3-3 Overlap ration setting

Set overlap ration. Initial value is 80.

12-4-4 Y-axis scale setting

You can select either AutoScale or manual setting. To select auto scale, check autoscale
check box. To select manual setting, uncheck the check box. When unchecking it, you
can set max scale, mini scale and grid-spacing. If you want to display the data by

converting it into dB, specify 0dB value.

12-4-5 Mini band frequency setting
It is automatically set by sampling frequency and the selected FFT data-points.

12-4-6 Graph display form setting

The initial value is displayed by a bar chart. You

WIERE Yindow  Help
can select Bar (bar chart) or Line for graph display
v Toolbar

| v Status Bar type. Select Bar or Line from the pull-down of

“Graph Type” of “View” on menu bar.
Graph Tvpe + Bar
Model: | Line
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12-4-7 Display color setting

Right-click color box on right side of display ON/OFF check box in the list on right side

of graph frame. Then a color pallet dialog will appear.

B

Il _foef [ 0
__ |pmicel il B
1= R
BN Y BN BN BN BN B
. R B B B B B B |
T RN il I

FER LB

I N N B . .
I BN BN BN B B B .

B{ER% D) >

Created color

Create color

oK ety |

12-4-8 Saving of 1/ 3 Oct analysis results

Click display color box,
and hit OK. Then
display color of
selecting axis will
change to the set color.
Further, if you want to
use the non-existing
color on the dialog,
click “Create Color”
button, and the dialog
will expand to create a

given color.

Choose “Save as” from the pull-down menu of “File” on menu bar. When chosen, a

file-save dialog will appear. Specify a file to save it.
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12-4-9 Save format

Analysis results are saved in TEXT format with extension csv. Identification item,
analysis filename, etc are described from 1st to 4th lines. Analysis results are described
from 6th line on down. The center frequency (nominal frequency) of frequency band is
described on 1st column and after 2nd column, values of each axis are described.

A sample of stored analysis results that have been read by EXCEL is shown below.

< See format below for details.>

12-4-10 Printing of analysis result graph
Choose “Print” from the pull-down menu of “File” on menu bar, and the connected

printer will print out the result graph. < See next page for details.>

% Stored format &

1/3 Cotaee malysis
FIIE: Tl Caf. Il 34071 73922 39852
TITLE: fme Third octave
COMDTTTON = 512 FlatTon 0%
Center Frag X1 Feds(dE) Y1 Fods (dE) 7l Bds{dE) 1 Feds ide)
4 38.1122E87 37.415135 31.3660% 40 .158506
5 41 .B82373 41.185255 35.136206 43 ,528622
6.3 42, BE5A0E 42.138688 35.139639 44, 232055
46 . T24338 46.613447 40.469244 47.061928
10 49 2T23E1 45.33811% 43, 185593 48, BG83
12.5 £1.835454 52.009601 45.418853 S0.376188
1s 53.622588 53.8g172 45 . 88838 £1.179301
20 54 .517058 54.528004 47 .531877 51.1%2308
25 53.483901 54.1119z2% 45, 63T453 50.250471
3.5 49, 038296 53.7383345 47 . TI588 E0.628027
40 42.24845]1 56.271235 48. 276917 50.774819
1] 40,.2927598 52.577971 41 .342757 45, T15803
&3 40.125027 43.754034 1326042 13.520714
a0 44 .732737 38.465713 31.565973 38.280112
100 44 128305 43.267389 31.370701 A5.412341
125 45.6799 47.692644 33.372838 35.95%622
16 38.603283 37.870902 28.151548 30.504276
200 26 .468607 25.418445 23.528287 27.308453
250 26, 524915 21.217261 23, 205814 26.441111
315 30.575132 314.740443 23.571018 24.651875
400 32.391479 30.706481 19.696442 22.074575
500 1&8.332055 31.353405 2226439 23.660139
630 17.678943 24.65137% 18.444956 18.%12352
200 1z, 122418 142547392 8.29156% 8.863811
1000 0.0000sl 0.000103 Q.000052 0. 000055
oR &1.080997 53.2682952 5E5.788385 E9.874591
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% Printed out graph of B

analysis results
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Chapter 13

Travel behavior window

Graph form

Plane chart ( Y-axis: North-South, X-axis: East-West)
Altitude chart ( Y-axis: Ups and Downs, X-axis: travel distance )
Plane chart + Altitude chart

Cursor function

Gang operation with waveform display window by cursor
Travel behavior window Independent, switch-capable

Travel behavior | Create using acquired data ( north-south velocity, east-west
chart velocity, up-and-down velocity)

Course map Matching by using acquired data (vehicle velocity)

Map conversion | Available using travel behavior chart

function

Color map Specified channel data, vehicle velocity, relative altitude

function for
plane chart
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13-1 Initiation of travel behavior window

Travel behavior can be shown in the window when such data as north-south
velocity(km/h), east-west velocity (km/h) and up-and-down velocity (km/h) is included
in acquired data. Further, if acquired data contains travel velocity (km/h), it is possible
to read and display course map data in travel behavior window that has been created
in the proper window in advance.

The travel behavior window can open to display a travel behavior graph on condition
that has been set just before, when choosing “ Circuit Map” from the pull-down menu of

“Option” on menu bar after specifying analysis range.
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13-2 Display condition setting

13-2-1 Map data attribute setting

When choosing “ Condition”
from pull-down menu of
“ Set 7 on menu bar, a
condition-setting dialog will

appear.

To draw travel behavior data ( map data), select either currently acquired data or

pre-saved course map file to use them.
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13-2-1-1 Drawing travel behavior by using acquired data.

Select “Data”. Then channel selection box becomes effective.

Set north-south velocity channel in N-S Velocity box. And select east-west velocity
channel and up-and-down velocity channel in E-W Velocity box and in U-D Velocity box,

respectively. In all cases, travel behavior map is drawn by assuming unit to be km/h.

« Data

N-S Velocity  [GHE - | RIAbIEE kmh
E-W Welogity  [Chd x| HEEE kmdh
LD Velocity  [ChE = | TR kmsh

0 Travel behavior chart can not be drawn by using acquired data if such data as
north-south velocity, east-west velocity and up-and-down velocity does not exist

in acquired data.

13-2-1-2 Drawing travel behavior by using pre-saved course map file.

Select “File”. Then “File” box becomes effective. Click “Browse” button to display a
file-read dialog. Then set pre-saved course map file. And at the same time specify
velocity data channel. The unit of velocity data channel is treated by assuming the unit

to be km/h.

(e File |D:¥Dncumentg and Setting=¥ Administrator Brovze

Eas kmh

Yelocity

=Start Offzet ||:|

] Should velocity data channel not exist, course map can not be referred to.

In addition, when referring to course map, you can set Start Offset value. Set
correction value in unit(m) in the box, if there is a difference using course map and

analysis-defined range with respect to each start-point.
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13-2-2 Graph type selection

Select graph type for travel behavior or course map.

Graph Tvpe |F'Iane'IHS—E'I.I'u’J ﬂ Curzor At W Linked

T T ——
Altitude sl
Flane+altitude {NS—-E+ oL T)

Lump Pants 500

For plane, a plane chart will be drawn in graph type defining north-south distance as
Y-axis and east-west distance as X-axis. For altitude, an altitude chart will be drawn in
graph type defining relative altitude as Y-axis and absolute distance as X-axis.

Plane + Altitude will display both of plane chart and altitude chart simultaneously.

13-2-3 Specifying cursor attribute

Check Cursor Attribute check-box to render it Linked attribute, the cursor moves to the
same position on travel behavior or course map by linking with cursor operation in
waveform display window. On unchecking it, linked operation stops and cursor

operation is performed in the proper window.

Set the number of jump-points at cursor’s high-speed movement operation under the

non-link status (Link-unchecked) of the window with other window.

13-2-4 Color map specification
You can specify screen color elements ( parts of a window) of travel behavior or course

map. Make a choice among 4 kinds below for color attribute.

 Mark Mark: Based on MARK-by-MARK information in acquired data,
color level changes and the course is colored.
(+ RetCh Ref.Ch: Based on data value of acquisition channel, course is
: colored.
{ Welooity

Velocity: Based on travel velocity, course is colored.
: Altitude: Based on relative altitude, course is colored.
07 Alitude

In addition, when selecting travel velocity or relative altitude, color

level scaling can be done.
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13-2-5 Color level setting
Color levels to be applied to a course are divided into 5 color setting from max value to

mini and automatically gradated except when Mark is selected as color attribute.

Leveld Level3 Level?

GolorMap J J A A A

To change color level, click color button, and a colors palette dialog will appear. Choose

a given color.

13-3 How to operate cursor.
13-3-1 Gang operation ( Linked-check) setting with other window.

The cursor moves in tandem with the cursor operation in waveform display window.

Should the cursor move across analysis-specified range in waveform display window, it
stops moving at exceeding bounds. On entering into analysis range, it starts linked
movement. Further, regardless of whether the cursor is in non-display status or
specified analysis range has been changed, the set analysis range at initiation of travel

behavior window is effective as it holds internally.
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13-3-2 Setting of non-linked movement with other window ( Linked-uncheck)
When cursor is in non-linked status, it is possible to operate cursor in travel behavior
window. Use right or left key on keyboard to move cursor. If you want to move it at

high-speed, hit right or left key + Shift key on keyboard.

13-4 Enlarging of travel behavior or course map

On dragging a portion of travel behavior or course map you want to magnify, a frame
which depicts magnifying portion appears in the window by keeping the same aspect
ration as that of presently displayed graph. When stopping dragging, enlarged travel

behavior or course map is shown on the screen.
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Magnifying operation can be performed repeatedly. To put it back to previous shape,
right-click within graph frame, and travel behavior or course map returns to the first

status.

13-5 Conversion from travel behavior to course map
You can convert travel behavior to course map. Having converted, it is possible to refer
to pre-created course map, if vehicle’s velocity data exists. When travel behavior is

displayed, “ 0 Position” on lower right side of the window becomes effective.

13-5-1Course map start-point setting
Move a cursor’s position on
travel behavior graph to a
given course map-start
position. If you want to
render a drawing’s
start-point course for map
start-point, hit “Home” key
on keyboard.
After the cursor has moved
to the start-point, click “ 0
Position” button to define
the location as start-point.
And when “ 0 Position”
button is hit, “Circuit”

button becomes effective.

] Non-link operation setting( Linked-uncheck) is required to move cursor in the

window.

13-5-2 Course map end-point setting

Move a cursor’s position on travel behavior graph to a given course map-end position. If
you want to move cursor to end-point of travel behavior graph, hit “End” key on
keyboard. At the time of clicking ”Circuit” button, travel behavior during display is

converted to course map and redrawn.
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13-5-3 Restoration from course map to travel behavior
Restoration to travel behavior can be done by double-clicking course map just after
conversion to course map. When reading and displaying course map-converted result
file, however, restoration to travel behavior is not allowed.

When restoring course map to travel behavior, “ 0 Position” button becomes effective

again.
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13-5-4 Course map storage
To store course map-converted results,
choose “ MapSave” from the pull-down

”»

menu of “ Set ” on menu bar. When
chosen, a file-saving dialog will appear.

Enter a filename to save it.

13-5-4-1 Course map file format

Course map is saved in TEXT-formatted file with extension csv.

1st line displays identification line and “CIRCUIT ” is indicated on 1st column.

At 2rd line- 1st column, the set title “Circuit Map” is described. 3+d line is data header
line.

Data is described from 4th line on: North-South relative distances are described on 1st
column,, East-West relative distances are described on 2nd column and Altitude relative

values are described on 3rd column, respectively. In all cases, values are expressed in

unit (m).
CIRGULT TIME
CHrouithdap
M-S {m) E— ) ALT ()
[ 0 Q00049551
i 0 0001 99964
| 0 00004668
—0.006508 0 —0.0045551
—.006508 0 =0.001 9663
0 0 0001 43307
0] 0 000386556
-0 03553 0 000 38975
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Chapter 14 | NoteBook window

Calculation items Max value, Mini value, Mean value, Max amplitude value,
Variable value and Effective value
Page attribute System ( leading page, calculation result pages)
User ( numeric value setting page, memo setting page)
Max number of pages Initial value (system 7 + user 2=9 page)

Max number of pages 20 pages

Max number of channels | 1000 ch

in a page

Max number of | 1000 times
calculation results in a

page

Settable evaluation | 7 variety

condition variety
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14-1 Initiation of NoteBook window

NoteBook window is used to record & manage the statistical values of acquisition file.
Besides the function of calculating statistical values on a MARK section basis from the
same acquisition file at a time, you can record statistical values across acquisition files
to the same NoteBook file. To initiate NoteBook window, choose “NoteBook” from the
pull-down menu of “Analyze” on menu bar. You can initiate it without specifying
analysis range, but if so set, another calculation result can not be added newly. When
initiating NoteBook window after specifying analysis range, the window can calculate
statistical values within the specified analysis range to record them into the NoteBook

file. When initiated, a NoteBook window will appear.

14-2 NoteBook configuration

NoteBook is made up of 9 pages (initial) and the attribute has been decided on
page-by-page basis. The first page describes the analysis result-sought range, filename
and so on. From next pages on, calculation result pages computed on operational
item-by-item basis, the specification value page, etc. are configured as definable pages.
Present page configuration is displayed on left side of the window and current page is

displayed on right side.
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14-2-1 The display of already-existing notebook file and calculation appendage.

Baook Mame

File Mame :

Maote Book

Page | Title
i 1 Header
e M A
@2  MN
M+ MEAN
e 3 AMP
fi STD
7 EFT
8 Walue
o Char

When displaying pre-created notebook or adding
calculation results, you need to specify and read
out the notebook file. You can display a file under
an initial value-set status to perform calculation
and record calculation results without specifying
the file, you can not, however, write additional
data to the pre-created notebook unless specifying
the file. To confirm whether the presently
displayed page indicates the pre-created file
details or those in memory alone, check the
filename field at upper-left corner of the window. If
the field is blank, a notebook in memory alone is

displayed.

To read out a file to register, click “Browse” button. Then a file-reading and registration

dialog will appear. Specify a read-out file in the dialog.

0 When exiting NoteBook window, it is automatically closed And once a filename is

specified, the details of the file is automatically read out at next opening of

NoteBook window.

0 Under non-specified file status, if you read an already-existing notebook, presently

displaying data is updated by that of readout notebook file.

14-2-2 Page name setting

You can name pages on a page basis. At initial stage, a leading page is named as

Header and subsequent pages that describe calculation results are named in

mnemonics expressing each operational details such as MAX for max value-described

page, MIN for mini value, MEAN for mean value, AMP for max amplitude value, STD

for variation value and EFT for effective value. In addition, pages that express a set

value and the setting memo are named as Value and Char, respectively. Page name can

be changed. Double-click a page name field ( Title) to enter a given page name.

232



Waveform display window

Other related windows

14-2-3 Addition / deletion and initiation of page

File Mame :
Book Mame MNote Book
Browse ‘ Setting . ‘ |
Fage Title

Douhle-click the field.l | m 1 Header
o Header % m 2
W2 K 3 &Ml
g z: o
@5 L 5 &/REE
E:  TaniE
@ ST o
& EFT 2 ; iiﬁ:;-] A sample of changed page name.

- L L
gas Yalue
O Char &éo At

You can delete or add the initially set Value and Char pages. However, leading and

subsequent pages that describe calculation results can not be deleted or added.

Right-click page name field, and a page-edit menu will appear.

Book Mame Mote Book e
Browze setting . Page :
Paee | Title |
3 1 Header Ch | Mame
@2 BAfE ! Egg
@: BME Rl
&L FHfE 4 L0
@5 EAIEEE g F—CQS
£ 10 = i
&7 SEEhiE 8 [0
T o W’EM 1] =0
; g FES CutiT 710
Ciopuw i aa
alll
all|
fdd a char page to the tail
Add a wvaluz page to the tail
Delete or Initialize(D)
|
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When adding a page, make a
choice among the following options

according to additional

page
attribute.

“ Add a char page to the tail” adds
a memo page to last page.

“Add a value page to the tail” adds
a value page to last page.

When deleting or initializing a
page, choose “ Delete or initialize
While set Value and Char memo
pages can be deleted, leading and
calculation result display pages
can not. They will be initialized

instead.
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14-2-4 Changing of current display page
Double-click a page number field you want to display, and the appropriate page window

will be displayed.

File Mare Bool, Comment : |T&§f
Book Mame Mote Book Page Gomment :  |value F'age\
: IIndicate comment given to page. ]
Browze Settine .. | Page: B 35H/{E1
Display page is indicated.
| Page | Title |

frc B Header Ch_| F_ajqe | Unit | | |
. 1 2001 MPa 0.000 0,000 0.ac
@z K".; 2 L5honz2 tPa 0.000 0000 0.ac
i _ 3 IE003 MPa 0.000 1oon 0.0c
4 15004 M Pa 0.000 0,000 0.ac
T g L5008 M P2 0.000 0,000 0.0c
TBhiE 6 IE006 MPa 0.000 0,000 s
c 7 v al LI MPa 0.000 0,000 0.ac
=rhilE ] | e plaln'] tPa 0.000 0,000 0ac
1H EE 9 IEo0g MPa 0.000 0,000 0.0c
3F 10 EEH0I0 MPa 0.000 0,000 0.0C
11 Fhn MPa nnmn nnnn nm

14-2-5 Page configuration
Pages are organized in such way as channels are indicated in line direction while
calculation results in column-wise direction. In short, one-time calculation occupies a

column.

> Calculation-times direction

Ch | Name [ Unit | | | | | |
1 TEA00 MPa 0.000 noan 0ond 1000 0.000
z ehoon mFa 0.000 noon 0.000 1.000 0.0o0
3 LEA003 MPa 0.000 0000 0000 0.000 0.000
4 A0 MPa 0,000 000 0000 0000 0.000
il SEhong mPa 0.000 0oon 0000 0000 0.000
6 IGHOns  MPa {1,000 il 0,000 0,000 {0,000
Y |7 eho0? MPa 0,000 0000 0000 0.000 0,000
(Wote) | B 0008 MPa 0.000 0000 0000 0.000 0,000
o [Eh0ne MPs 0,000 00 0000 0,000 0,000
0 [EHOI0 MPs 0,000 0000 0000 0000 0,000
11 [EA011 MPs 0,000 0000 0000 0000 0,000
12 IEA0Z MPs 0,000 0000 0000 0,000 0,000
19 Torque  kem 0.000 0000 0000 0000 0.000

|(Nute) Channel direction |
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14-2-6 Setting of column names

Click “Setting” button at the top of page list, and a condition-setting dialog (Book

Condition) will appear.

There are two kinds of ways that are prepared to set column-names. One is entering

them into column-name list on the dialog and the other is reading them from

pre-created column-name file. In the latter case of reading them from file, click “Read

ReFile”, and a file-loading dialog will appear. Specify a file to read it.

14-2-6-1 Column-name file format

Column-name file is in TEXT format with extension .csv. 1st column represents

column number, and 2nd represents column-names.

Described sample is shown below.

1.

-

Ordinary digging dozer lowering
Arm bucket relief

Swing track stop arm elongation
Swing quick change

Swing forced bump

Side bump

Swing end bump
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14-2-7 Judgment notation setting

It is possible to change display color of calculation result numerical value that meets
setting condition by comparing calculation results to the set numerical values
described on numerical value setting page. By using judgment values or specification
values set in numerical value page, the results calculated from acquired data can be

made in a form that gives instant judgment.

Set judgment notation on condition setting dialog.

Double-click “Cnd” field of page list on the dialog to select an option from among

settable condition list options.
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Settable conditions are described below.

Conditional expression | Details No of refer. pages
NON Condition-free 0
<=#1 Hold for less than or equal to ref. value 1

<#1 Hold for less than ref. value 1

>=#1 Hold for greater than or equal to ref. value 1

>#1 Hold for greater than re. Value 1

>=#2 & <#1 Hold for greater than or equal to re. Value 2 2

and less than ref. value 1

>H#H2 & <=#1 Hold for greater than ref. value 2 and less 2
than or equal to ref. value 1

<#21>#1 Hold for less than ref. value 2 or greater 2

than ref. value 1

To set reference value page, double-click #1 field or #2 field after deciding Cnd and

select a settable value page. Double-click Pen field to set display color at the time when

conditional expression is satisfied. On double-clicking Pen field, a color-pallet dialog

will appear. Set a given display color.
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14-2-8 Edit of numerical value setting page ( User-specified setting page)
Double-click the value setting page on left side of notebook window to display the
numerical value setting page (initial value: Value) you want to edit.

Double-click a cell to input, and the cell becomes input-available. Enter numerical
value to it directly. Further, right-click the cell to display edit-menu. You can copy the

cell to paste it to other cells. This practice can save you from having to enter each cell.

Ch | Name | Unit |Org‘ina.ry dig | Arm bucket || Swing track ] Swing quick ] Swing forced | S1de bump | Swing end bul
1 Stress001 MFa 100.000 e o000 0000 0.000 0000 - 0.000
2 Stress002 WPa 100.000 Cut(Td oao 0000 0.000 0,000 0.000
3 Stress003 WPa 100000 C 0.oon 0.000 0000 0.0a0
4 Stress004 WPa 100000 0000 0.000 0,000 0.000
B Stress005 WPa 100000 0000 0.000 0000 0.000
& Stress006 WFa 100.000 0000 0.000 0,000 0.000
7 Stress007 WFa 100000 0.oon 0.000 0000 0.0a0
2 Stress008 MFa 100.000 0000 0.000 0,000 0.000
9 Stress008 WFa 100.000 0000 0.000 0,000 0.000
10 Stress0in WFa 100.000 0000 0.000 0,000 0.000
11 Stress0ll WFa 100.000 0000 0.000 0,000 0.000
12 Stress0l2 WFa 100.000 0000 0.000 0,000 0.000
13 Torque ke m 100.000 0000 0.000 0000 0.000

14-3 Calculation execution

Initiate NoteBook window after having specified analysis range, and “CAL EXEC”
button becomes effective. When clicking the button, the window calculates the specified
analysis range and load the results to calculation result pages. Calculation range
conforms to the direction of selected Calc Area.

For example, if “ALL” is selected, calculation is performed by regarding the whole of
the specified analysis range as calculation area. If “MARK” or “PAUSE” is selected,
calculation is performed on MARK-to-MARK ranges, or PAUSE-to-PAUSE ranges
included in analysis range.

Note that the result uses the column corresponding to the section separated by
“MARK” or “PAUSE”. The cell which has become effective in the judgment
condition-set status will be indicated by the set PEN color.
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0 Though selecting “MARK” or “PAUSE” for calculation area, the values of whole
analysis range are sought unless “MARK” or “PAUSE” exists. In short, the result
becomes the same as when “ALL” is selected.

In the case where “MARK” or “PAUSE” is contained in calculation area, calculation
result is sought by regarding the section between the start-location specified as
analysis range and first “MARK” or “PAUSE” existing within analysis range as 1st
Zone, while it is also sought by regarding the section between the final-location
specified as analysis range and last “MARK” or “PAUSE” existing within analysis
range as last zone. Therefore, if you want to seek calculation results on
MARK-by-MARK basis, you need to set “MARK” to “MARK” locations precisely

within analysis range when specifying the range.

14-3-1 Cancellation of calculation execution

To cancel once-produced calculation result, click “Clean Columns” button. Then an
execution-calculation dialog will appear. Enter number of cancellation columns counted
in reverse order from last column. For example, as initial value is set 1, it means that

the last column among calculation result columns is to be cancelled.
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Note Book Editine

Glear Columnzs |1

O It is impossible to

initiate in-between columns.

= EE ancal_|

14-3-2 Sharing of NoteBook file among different acquisition files

You can use the same NoteBook file for a different acquisition file. But you can not use
the same NoteBook file whose windows are opened at the same time. Notebook file is
updated every time the window is closed. Therefore, if you want to write the results of
different acquisition file into the notebook at the same time, closing of notebook
window is required every time acquisition result is written.

For example,in the case where 2 kinds of A & B acquisition files are displayed at the
same time ( to write B-file result additionally on the notebook file that has recorded

A-file result.), use the following procedure :

@ Specify analysis range on waveform display window of A-file.

@ Initiate NoteBook window.

@ Register a NoteBook file to be recorded on.

@ Execute calculation.

® Close NoteBook window. = The notebook file closes after the result has been
recorded in it.

® Specify analysis range on waveform display window of B-file.

@ Initiate NoteBook window.

® Read out the notebook file to record. = The notebook window opens.

@ Execute calculation.

® Close notebook window. — It closes after the results added on the notebook file have

been recorded.

0 To share a notebook file between different files, difference in their sampling
frequencies does not matter, but their channel series and unit need to be the same. If
different, channel series of the file that becomes analysis-targeted acquisition file

newly is given priority.
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A If signal name and unit of the same channel no. differ, they are updated to the
signal name and unit described in the file that becomes finally targeted for
analysis.

A Should a non-existing channel in just prior results be included, the cannel is
automatically added.

A Should a channel that has been existing in just prior result be not included,

the result of the channel is deleted.
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Chapter 15 | Acquisition data format
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15-1Applicable devices
This program can be applied to data files acquired through such PC card recorders as

HR - 12, HR - 12R, DR- 160S, DR - 200, DR - 600, WR — 80, and data files created by

PcWaveForm program.

HR-12 12ch PC card recorder DR-200 16ch PC card recorder

15-2Acquisition data file configuration
Acquisition data file is made up with header-file of TEXT format and binary data-file of
binary format in pairs. Data-file and header-file have a filename in common, but are

distinguished with extensions.

15-2-1 Extension of header-file
2 kinds of extensions ".hdr" or ".axx" exist and they are used according to acquisition
devices. "axx" is composed of leading character of "a" and 2 digits of subordinate

numerics.

15-2-2 Extension of binary data-file

2 kinds of extensions "dat" or "dxx" exist and they are used according to acquisition
devices. "dxx" is composed of leading character of "d" and 2 digits of subordinate
numerics. When extension of header-file is "hdr", that of binary data-file becomes "dat".
In the same way, when extension is "axx", that of binary data-file becomes "dxx". Mixed

use can not be allowed.
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15-2-3 Filename

In principle, the same filename is used for header-file and binary data-file in common,
but a different filename, if used, does not produce any problem. For information, all of
the files that have been acquired by PC card recorders use the same filename. When a
file is created by extensions of "hdr" and "dat" in pairs, the filename is modified and 2
digits of numerics are added to its end. On the other hand, when a file is created by
extensions of "axx" and "dxx" in pairs, numerical numbers is given to extensions as
described before, but the file is not modified. These numerical numbers increment (+1)
as an identifier of repeated acquisition under the same filename by PC card recorder.

Note that filename is upper/lower case sensitive.

0 PC card recorders whose files are created in pairs of "axx" and "dxx":
DR - 160/ 160S / 200.

0 PC card recorders whose files are created in pairs of "hdr" and "dat":
HR - 12, WR - 80 and DR - 600.

15-3 Header-file format

Acquisition conditions, etc. are described in header-file. Basic grammar follows
keyword { parameter { , parameter { , parameter | | } format. Keyword is described with
half-size capital letters. Keyword-to-parameter is separated with a half-size space and

parameter-to-parameter is separated with a half-size comma " |, . Number of

parameters is determined by keyword meaning and is unlimited in number.

Header-file sample

DATASET TEST_A12

VERSITON 1

SERIES  CH_1,CGH_3,CH_4,CH_5
DATE  03-12-19%8

FIME  20:56:27

RATE 200

VERT_UNITS  mV, uST, uST, V
HORZ _UNITS  Sec

NUM _SERIES 4
STORAGE_MODE INTERLAGED
FILE_TYPE INTEGER
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SLOPE & 000000e-04, 4. 000000e-02, 4. 000000e-02, 0. 000000e+00
X_OFFSET  0.000000e+00

Y_OFFSET  -1.280000e-02, 6. 000000e-01, -2. 400000e-01, 0. 000000e+00
NUW_SAMPS 2462

DATA

DEVICE  DR-160

FILENAME  TETS. D12

MARK 600, 205630

END 2462

15-3-1 DATASET line ( mandatory, leading line)
Grammar DETASET header-filename hdr
Denote header-filename. But filename-to-extension is described with " " (half-size

underline)

ex. of description: DATASET test_a0l « it denotes that header-file is test.a01.

15-3-2 VERSION line (mandatory, 2nd line)
Grammar VERSION number

Denote version of header-file. But number "1" (half-size number) is fixedly described.

ex. of description: VERSION 1 ~ fixed.

15-3-3 SERIES line (mandatory)

Grammar SERIES channel number {, channel number {, channel number {, channel
number {, channel number parameter | } } }

Denote relation between channel no. of acquisition data and acquired data. Channel
numbers are required by the same number of acquisition channels. Describe channels
with number or character string incl. number. Channel no. has to be half-size and
unique. Sequence of channel numbers must conform to that of acquisition data

channels

ex. of description: SERIES chl, ch2, ch4, ch5, ch8 ~ it means sequence of acquisition

channels.
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0 When extracting described channel no., the number to encounter initially in
character string describing channel no. is recognized as channel no. For example,

when describing Abc23_chl, 23 is recognized as channel no.

15-3-4 DATE line (mandatory)

Grammar DATE MM -DD-YYYY

This is the line where date of acquisition start time is described and mandatory. 2
digits of MM represent month, 2 digits of DD represent day, and YYYY represent

Christian era.

ex. of description: DATE 02-03-2004 it means acquisition starting date is on Feb.03
in 2004.

15-3-5 TIME line (mandatory)
Grammar TIME hhimm:ss

Indicate time at acquisition data no. 0 position. The time of day is half-size and is
expressed with 2 digits of 24-hour format. Minute is described with 2 digits sandwiched
between tow colons and second is described with 2 digits separated between minute
and second by a colon. In each case where time is represented with a single digit, it is
added with 0 to be made 2 digits. The time to be recorded refers to present time of
calendar clock mounted in PC card recorder at acquisition start time. Strictly speaking,

accuracy may have an error of + 1sec, though the mounted clock is precise.

ex. of description: TIME 16:08:09 ~ it denotes acquisition start time is 16 hour:8

minute:9 second.

15-3-6 RATE line (either RATE line or INTERVAL line is mandatory)

Grammar RATE frequency

This line denotes acquisition sampling frequency and either RATE or INTERVAL
(12-3-7) has to be described. Describe frequency with half-size number, decimal point
and half-size dot.

ex. of description: RATE 1000 ~ it means that sampling frequency is 1000.

0 It becomes frequency or spatial frequency. Their unit is " Hz" or " 1/m", respectively.
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15-3-7 INTERVAL line ( either RATE line or INTERVAL line is mandatory)

Grammar INTERVAL period

Denote acquisition sampling cycle. Either RATE line described above or INTERVAL
line has to be described. Describe period with half-size number, decimal point and

half-size dot.

ex. of description: INTERVAL 0.334 ~ it means that sampling cycle is 0.334.

0 Period becomes cycle or wavelength and the unit is " sec" or " m", respectively.

15-3-8 VERT_UNITS line (mandatory)

Grammar VERT_UNITS unit {, unit {, unit {, unit {, unit }}}}

Denote acquisition channel's unit of acquired data. Units are required by the same
number conforming to that of acquisition channels and their sequence is described in
conformity to that of the channels in SERIES. Describe unit with half-size

alphanumeric.

ex. of description: VERT_ UNITS mV, V, uST, Pa, KN < it denotes units of 5
acquisition channels.

15-3-9 HRIZ_UNITS line (mandatory)

Grammar HRIZ_UNITS unit

Denote unit in ascending order direction of data number (sampling direction). Unit is

either "sec" or "m". Describe unit with half-size Roman letters.

ex. of description: HRIZ _UNITS sec — it means that X-axis is in second.

15-3-10 NUM_SERIES line (mandatory)

Grammar NUM_SERIES number of acquisition channels

Indicate number of acquisition channels. Describe number of acquisition channels with

half-size numbers.

ex. of description: NUM_SERIES 5 < it means that acquisition is for 5 channels.
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15-3-11 STORAGE_MODE line ( mandatory)
Grammar STORAGE_MODE recording mode
Denote recording mode of binary data-file. Recording mode is fixed as INTERLACED.

ex. of description: STORAGE_MODE INTERLACED < fixed.

15-3-12 FILE_TYPE (mandatory)
Grammar FILE_TYPE file format
Denote recording format of binary data-file. Recording mode is fixed as INTERLACED.

ex. of description: FILE_TYPE INTEGER < fixed.

15-3-13 SLOPE line (mandatory)

Grammar SLOPE coefficient {, coefficient {, coefficient {, coefficient {, coefficient} | } }
Denote coefficient for the purpose of converting binary data-file to the described unit.
Coefficient is described by either E format or fixed point format in half-size characters.
They are written by the same number of acquisition channels in conformity to their

sequence.

ex. of description: SLOPE 0.2234, 123E-3, 123, 45E+3, 0, 01, 125 <it means conversion

coefficient of each channel.

15-3-14 Y_OFFSET line ( mandatory)

Grammar Y_OFFSET value {, value {, value {, value {, value | | | |

Denote offset value of each channel. Offset value is described by either E format or
fixed point format in half-size characters. They are written by the same number of

acquisition channels in conformity to their sequence. The units of offset values are
those which have been described on each channel in VERT_UNITS line.

ex. of description: Y_OFFSET 0,0,0, 0,0 < it means offset values of each channel.
2% Values recorded in binary data-file are A/D converted values themselves. In
waveform display program, to calculate engineering unit (unit at acquisition time),

multiply the above value by slope value described in header-file and add Y-axis offset

value described in header-file. Reconstruction from binary data-file recorded 2 byte
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integer data to acquisition data is performed by linear equation Y =a X + b. a is the
value described in SLOPE line. b is the value described in OFFSET line. For example,
when unit is V, binary value is 25000, slope value is 4E - 5 and OFFSET value is o, it
becomes 4E - 5 x 25000 + 0 =1 [V].

15-3-15 X_OFFSET line (mandatory)

Grammar X_OFFSET offset value

Denote offset value in ascending order direction of data number (sampling direction). It
is 0 for normal start/stop of acquisition, but in the case of pre-trigger mode of

acquisition, it becomes the offset (sec or m) by same number of pre-trigger datapoints.

ex. of description: X_OFFSETS 2 < it denotes the acquisition-start-time going back

for 2 seconds before acquisition-start-time.

15-3-16 NUM_SAMPS line (mandatory)
Grammar NUM_SAMPS number of acquisition data

It denotes number of acquisition data per channel. Describe it with half-size number.

ex. of description: NUM_SAMPS 100000 < it means that number of acquisition
data is 100,000 points per channel.

15-3-17 DATA line ( mandatory, finish line of mandatory items)
Grammar DATA

Denote the end of mandatory lines. Describe Keyword only.

15-3-18 EVICES line

Grammar DEVICE acquisition device

Indicate what kind of device was used for acquisition. Normally, describe the model of
recorder in half-size characters. When created by PC waveform program, it is described
as "PWEF".

ex. of description: DEVICE DR - 200
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15-3-19 FILE_NAME line

Grammar FILE_NAME Dbinary data-filename

Indicate binary data-file which is pair of header-file. If binary data-file does not exist
in the same holder as the appropriate header-file, or if header-filename differs from

that of binary data-file, this line becomes mandatory.

ex. of description: FILE_NAME test. d02

12-3-20 MARK line

Grammar MARK data number, time {, voice-memo filename {, memo}}

Indicate MARK given during acquisition or processing. MARK creates I line per one
time. Therefore, if marked at plural times, plural lines are created. When creating
plural MARK lines, they have to be described from younger data number (ascending
order) written in MARK lines. Describe time by that of the appropriate data number
with hh : mm : ss (ex. 16 : 03 : 24) in half-size characters. In the case of PC card
recorder, accuracy may be an error of + 1 sec as recorder built-in lock is referred to.
Voice-memo filenames are acquired by HR-12 / DR-600 series. When a MARK is
created by voice-memo function, the MARK line is described and indicates voice-memo
filename. For information, memo is character string to be added when informing the

explanation of MARK position and so on after acquisition.

ex. of description: MARK 12345, 12:03:45 « the case of no voice file and
no memo.
MARK 12500, 12:05:45, test0101.wav — the case of no memo.
MARK 12500, 12:05:45, test0101.wav, start over bumps
complete MARK line
MARK 12500,12:05:45, , start over bumps « the case where
voice-memo does not exist and memo was described.

0 You can not use half-size comma " , " for the character string of MEMO.

0 In the case of MARK line created by TEAC-made data-recorders of GX-1, LX-10, as
differed from standard form, plural numbers of MARK location data numbers are
described just after MARK by being separated with comma. In short, all MARK
locations are indicated by one MARK line. In this waveform program, as MARK line
is internally converted in recognition of the acquisition by GX-1 or LX-10 by
referring to DEVICE line, header-file recorded by GX-1 / LLX-10 can also comply
with MARK research function and MARK -area-jump function.
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15-3-21 PAUSE line

Grammar PAUSE data number, time {, MEMO }

Denote that acquisition starts again after acquisition temporal stop. PAUSE line is
created by one line in one PAUSE operation. Its data number and time of day indicate
the leading data no. and time of day when acquisition is restarted. Data numbers are
consecutive numbers that have set the first acquisition data no. as 0. Time of day

refers to the built-in clock.

ex. of description: PAUSE 123456, 13:54:50

0 Data no. written in PAUSE line is given with consecutive number that has set the
first acquisition data no. as 0. Its time-of-day is the time of acquisition restart.
Time-of-day at PAUSE is the time that adds time-of-day of acquisition-start to the
result of subtracting X_OFFSET line written offset (sec) from the consequence
(elapsed seconds) of dividing the next previous data no. by sampling frequency.
Therefore, period-of-time of PAUSE is a difference between the time at PAUSE and
the time written in PAUSE line. For information, when sampling was performed by

spatial frequency, PAUSE period-of-time can not be obtained.

15-3-22 COMMENT line

Grammar COMMENT n comment character string

Indicate acquisition memo. n is the number that adds to keyword COMMENT and adds
number from 1 on in sequence. Up to 3 COMMENT lines exist.

ex. of description: COMMENT 1 preliminary test on 0 0 road
COMMENT 2 pavement road in HAMURA-city areas ( some
repaired spots)
COMMENT 3 fine weather, dry road
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15-3-23 CHn line ( channel information line)
Grammar CHn amp. model, RANGE = value, FILTER = frequency {, max initial
value of graph display, mini initial value of graph display }

Indicate setting conditions at acquisition time of recorder built-in signal conditioner.
This line is created depending on acquisition device in use. New keyword is created by
adding channel no. to keyword CH. Parameters to be described are as follows: amp.
model, setting range "RANGE=" (keyword), setting range character string, low-pass
filter cut-off frequency, "FILTER="(keyword), frequency. This line means giving
information of acquisition conditions at acquisition time, but it is channel information

which is not used for data reconstruction.

ex, of description CH 1 AR-C1DC1, RANGE= 5V, FILTER= 200Hz
CH 3 AR-C1DC1, RANGE= 5V, FILTER= 100Hz
CH5 AR-C1ST2, RANGE=1000uST, FILTER= 200Hz

0 When setting initial value of graph display in calibration program, CHn line is

referred to for adding setting value.

15-3-24 CLOCK line

Grammar CLOCK condition character string

Indicate that acquisition was performed either by internal clock or by external clock.
Basic condition character string is either INTERNAL or EXTERNAL, but there may be
cases where specific character string will be described depending on acquisition device.
Sampling frequency which is described in RATE line of a device acquired from external

sampling (slave side of simultaneous acquisition) is 1 and its CLOCK line is described
as EXTERNAL.

ex. of description: CLOCK INTERNAL

15-3-25 END line (mandatory, final line)

Grammar END number of acquired data

Indicate final line of header-file. Number of acquisition data is written in half-size by

the same value as that of NUM_SAMPS line.

ex. of description: END 12345667

252



Waveform display window Other related windows

15-4  Format of binary data-file

Binary data-file which is created in pairs with header-file is recorded by integer type of
ldata/2byte. Recording mode is interlace. For example, if acquisition is done to 1ch to
4ch, they are recorded like 1ch2ch3ch4chlch2ch3ch4ch in order of acquisition channel,
in order of sampling. And 1 data is expressed with integral number of -32768 to +
32768 and is recorded in order of low byte, high byte. In the case of binary data-file,

any end mark or information like header-file is not included.
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