ADInstruments

Chart v5.0 for Windows
User’s Guide

MacLab® System PowerLab® System



This document was, as far as possible, accurate at
the time of printing. Changes may have been made
to the software and hardware it describes since
then, though: ADInstruments reserves the right to
alter specifications as required. Late-breaking
information may be supplied separately.

Trademarks of ADInstruments

MacLab,PowerChrom,andPowerLabareregistered
trademarks of ADInstruments Pty Ltd. The names
of specific recording units, such as PowerLab 2/20,
are trademarks of ADInstruments Pty Ltd. Chart,
EChem, Peaks and Scope (application programs)
aretrademarksof ADInstrumentsPtyLtd.

Other Trademarks

Apple, Mac, and Macintosh are registered
trademarks of Apple Computer, Inc.

Windows 2000 and Windows XP are either
registered trademarks or trademarks of Microsoft
Corporation.

All other trademarks are the properties of their
respective owners.

Product: Chart v5.0 for Windows (MLS013 /W)

Document Number: U-MLS013/W-UG-003A
Part Number: 1264

Copyright © November 2002
ADInstruments Pty Ltd

Unit 6, 4 Gladstone Rd

Castle Hill, NSW 2154

Australia

Web: www.adinstruments.com
Email: support@adinstruments.com

All rights reserved. No part of this document may

be reproduced by any means without the prior
written permission of ADInstruments Pty Ltd.

PowerLab
ADInstraments

ii

Chart User’s Guide



1 1
Chart
Windows 2
2
4
PowerlLab

PowerLab MaclLab
Chart

4

7
8
10
11
12
12
13
2 Chart 15
Chart 16
Chart 18
Chart 19
Chart
Chart
Chart
Chart 24
28
28
28
29

21
21
22

29

30
32
34
35
Chart 37
38
39
40
42
43
43
44
45
46
47
48
50
51
54
54
58
58
60
62
63
PowerlLabs 64
65
66

Chart User’s Guide

iii



Chart 68
68
68
69
72
77
77
78
80
78
81
Chart 82
S 85
86
87
88
90
91
91
92
95
96
98
98
98
99
102
104
107
6 109
110
110
112
113
114
115
115

117
118
123
123
124
X-Y 125
128
130
133
134
136
136
136
139
141
148
150
155
86 162
164
168
171
172

7 175

( ) 176
176

91

177
178

180
180
180
181
182
183
184
185
185

187
Chart 193

Chart 194

A 195
195

iv

Chart User’s Guide



199

B 203

203
204

C Technical Notes 211

Calculation details 215
The Spectrum Window FFT 215
The Differential Calculation 219
The Digital Filtering Calculation 219
The Smoothing Calculation 222
Computations with corresponding
Computed Input Functions and
Channel Calculations 223
References 224

D Data Pad Spreadsheet
Functions 225

E EXxperiments Gallery
Configuration Files 233

Sections 233

Key Lines 234
Comment Lines 234
Example 235

Index 237

Licensing & Warranty
Agreement 245




vi

Chart User’s Guide



CHAPTEIR ONE

Windows Chart5 Windows 2000 WindowsXP
(Chart 5 Windows
) PowerlLab
"Windows' Windows
Chart

Chart 5 for Windows

Chart User’s Guide



Cart

Windows
Windows Chart Windows
PowerlLab
Windows
PowerlLab
PowerlLab
Chart
Chart ( PowerlLab
) Chart
(Help )
Chart Chart
Chart
Chart
Chart

High Contrast White
(Windows Display Properties

Chart User s Guide



Appearance )
Chart
1_
1
1-1
> >
Ctrl-S, Ctrl + S <Ctrl> 'S’
Alt-Shift-click <AiT> <Shift>
Alt + Shift + click
Chart Windows 2000
18
Windows 2000 oS
ADInsruments
Chart
ADInstruments web
CD
Chapter 1 — 3



PowerlLab
Chart
PowerLab USB SCSI

Pentium

Windows 2000 64 MB RAM Windows XP 128 MB
RAM

40 MB

800 x 600 256

Microsoft Windows 2000 XP

CD-ROM (
)

USB

USB (UsB )
SCSI

SCS ADInstruments
SCsi
PowerLab
PowerlLab
PowerlLab
(Chart )

Chart User s Guide



PowerlLab

PowerlLab
PowerlLab
PowerLab MaclLab
MacLab Macintosh 1986
Chart Scope
Windows 98
1997 Chart for Windows
MaclLab
PowerlLab Mac OS Windows
PowerLab/200 PowerlLab/400 E
PowerlLab/sp
MacLab/s
PowerlLab MacLab Macintosh
Mac OS
1997 MacLab PowerlLab PC
MacLab PC
( PowerlLab
)

Chart 5 for Windows /sp /st /20
PowerlLab (

) S PowerLab
MaclLab PowerlLab(400 )
MaclLab(E )

Chapter 1 —



i

Chart5 for
Windows

1-1
Chart

Chart

PowerLab
(PowerlLab
Chart
ADInstruments (

) Chart <

Chart 1-1
€ )
Chart
Click <OK>

< >

Chart

orar icorss ]

Mame: I Dacumentation

Organization: IADInstruments

License Code: I TD95-AT26-x00

Chart will run,

Help | ok |

Please enter vour Chart license details, You must enter a license before

Exit

PowerlLab
PowerlLab
1-2

Chart

SCSI

<
PowerlLab

Po
(usB

PowerlLab

Appendix B

(Chart )
werlLab

Chart User s Guide



1-2
PowerlLab

Chart For Windows

Chart iz unable to find 5 PowerLab.
Thiz may be becauze the PowerLab iz turmed off,
unplugged, or using an inappropriate SCS1D.

g Search for any available
Sl Poverlab hardware.

|Jze the zoftware without the

Analyzi
onayse Povaerlab hardware [no recording).

Exit Exit Chart for Windows.

ayd

Chart

Chart
< >
PowerlLab
PowerLab
1-3

go

Chapter 1 —



PowerlLab

%Z'\ S A '101101"
4>

_| O O O O
IES > S . coo0o

1-3

PowerlLab

aliasing

(Nyquist)

8 Chart User s Guide



20/s
1-4 ~ 130
100Hz 200Hz
5 20
(3.5 Hz), at 40/s Aliased 1 (0.5 Hz), at 4/s
1-5
Aliasing:4 / 3.5Hz 7 D CE T o D U S () :
0-5Hz {I- AR 1 - AT :
oadl - Y B . . A A
il s 14 . 14
-0, 4 . . . o . . . . X
IS af |- B! d 1 - T
0.5 ‘ Q f A RN ‘ .‘ f A .
a IIZI.I-1- IIZI.IS I 1.I2 I 1.IE I EjIZI IE.I-1- IE.IS I S.IE I S.IEI
5 20
( )
2%

Chapter 1 — 9



(Low Pass)

(high pass)
200Hz 150Hz
200Hz 0.7 (
)
100Hz 400Hz
200Hz
aliasing
5Hz
20Hz
(o] 20Hz )

10

Chart User s Guide



PowerlLab
Chart4 Chart5

+10V 64,000

50.3125py V

16

ADC

12 ADC

16 ADC

B 4096

65,536 64,000

10v

10mvVv

-10v
0.3125mV

Chapter 1 —

11



)

(

)

PowerLab

out of range( )
+ 480
myV 10v
500mvV 500mV
1Vv 2V
(
)
PowerlLab

12

Chart User s Guide



(
) PowerlLab
0000 0000000000000 ooooooooooooao
(50 60Hz )
VDU
75
mm 5mm
25mm/ 10mm Chart
( 1-9)
ECG
72 /
(
)
Chart

Chapter 1 —



I
|
(o]
ECHm

ECG

ECGImY
ECGImY

gobgobuobuobbgobougoooo
0d

Application Note

J. DempsteiComputer Analysis of Electrophysiological Signals
(Academic Press, London, 1993).

14 Chart User s Guide



CHAPTETR

T

W

O

Chart

Windows Chart PowerLab

Chart Chart
Chart

Chart User s Guide

15




Chart

Chart PowerLab

Chart

Chart

Chart

Chart

16
Chart

16

Chart User’s Guide



Chart

Chart

X-Y
(
Chart
(
Chart
Chart

'Experiments

Chapter 2 — Chart

17



Gallery( '

Chart Chart
(
)
Chart Chart
( )
Chart
<Chart > Chart
< >
Chart
Chart
( 2-1)
Chart
2.1 Chart
Chart Chart
Chart
Chart
o
D ata File
s
Settings File
18 Chart User’s Guide



2-2
Chart

A%

Charth for
Windows

Chart

Chart
PowerlLab
PowerlLab Chart (
)
PowerlLab Chart
Chart
Chart File
< > ( 2-2)
< > Program Chart
Chart Chart
PowerlLab
Chart
' 5
Chart Chart
Chart
Chart Chart
( ) Chart
Chart
Chart
PowerlLab
Chart
< >
(
)

Chapter 2 — Chart

19



2-3

New Document

2-4

‘Document?2’

New Document
Create a new document uging:

" Current Default Settings
% Settings from document "D ocument”

¥ Cloze "Document!” before creating new docurment

ok | Cancel

Open

[7]x]

Look jr: | 3 Chart Demo Files

@ Electroencephalography
@ Muscle Summation

@ Muscle Tetanus

@ Rabbit Cardiorespiratory
@ Respiration

@ Toad Heart

File name: |W'avef0rms

Open |

Filez of type: |Ehart File [* adicht.” adizet]

j Cancel

Chart
(Chart

Chart

Chart

)

‘Documentl

Chart

20

Chart User’s Guide



Chart

Chart
Chart

< >

Chart
Chart
> ) (

Chart < >

<Alt+F4>

< >
(Chart

< >

Chart
Chart
Chart
Chart
Chart
Chart
A ) ( Chart
)
Chart

Chapter 2 — Chart



Chart

@8 Chart

File Edit Setup Commands

Macro Window Help

dlz|a|a| Ela|e5] 5 | g

[ gz ] L

Chart

Chart
Chart

Chart
( 2-6)

Chart

Chart

Chart

22

Chart User’s Guide



2-6
Chart

2-7
Chart

Windows

@H Chant

File Edit Setup Commands Macro Window Help

|| 5 B ] ] R

48 Waveforms.adicht: Chart View

Chart

Chart

Channel: l’q JICDmme Addl

?
.

—
05 1 |1
=] Start
1 b e ] 11 | _al Y,

| [ [ o7eM | |

& Chart - [Waveforms. adicht: Chart View] !Elm

@ File Edit Setup Commands Macro Window Help _|ﬁ||1|
=]
Channel: |3 HJlCDmment Addl D4£D?£1987x|1_\833
P 5. 4 [
A o - . .| zlosa00v
0- wm Channel 2

| -05800Y

L+ v« Y[
+

24
o

K I | I|«-»|~| i | 153 rﬂ

[ [ 97EM

Chart Chart
Chart
Chart

Chart

Chapter 2 — Chart

23



4 Waveforms.adicht: Chart View

Channel:|7 2 [T | add | |~ 200 /5
i S| S S S S S S .4 L L S
o e . . -, Chatinel 1
— s 2
+ 2 -
= 4 -
7,_' 4 - <The data display area> - Ll)rcw/
5 2 D I
= - I
+ 27
= 4 -

2-8 Chart

Chart

( 2-8)

4| | ,| Chart

<Ctrl>-

24 Chart User’s Guide



v 1:1
21
a1

10:1
20:1
50:1
100:1
200:1
500:1
1k:1
2k:1

Chart

( « ) 1 5 10
.... 2000 1 )
¢ )
1 1¢( )
11 20 1
Chart
(Display Setting
)
mV
<+> <—>
1

Chart
Chart

Chapter 2 — Chart

25



Ll'I'I.Es

;l'IEIR-r

0=zlffF—
R
o
S:‘ L
| 2 :
M

Chart

Chart

Chart User’s Guide



Chart

<

PowerLab PC
>

<

>

(
/
== =y Chart < >
g
)
/
5 Py Chart < > /
>
Chart
|
Chart
Chart
Chapter 2 — Chart 27



2-9

2-10

x| 97945

| |
led| 1| 1]

Cha‘rt

| | | |
Irﬂ'-lul =] %l@d%

Chart < >
< > < >
PowerlLab PC
< ——
<Ctrl>+ (
)
Chart
(
< / > )
(
) /
/

28

Chart User’s Guide



2-11
)
)
2-12
/
Ly ==y
e

Chart

Chart

Chapter 2 — Chart

29



2-13

| -E- Dncimentd

| E— Dncymentd

| -E- Dncimentd

12 [hocument:

Chat Wi

Chat View

Chat Wi

Lt Yierer

'Recording data’

Chart

Chart

IAecoidmg datal

I W ordtoning  ata)

IAecoidmg: post-higpes dslay)

|Resordmg: waiting hea Engge:)

PowerlLab

PowerlLab

Channel

Chart

30

Chart User’s Guide



|Channe|:l* 3, i ||C|:|mment | Add
(*
2-14
<
- E: : : : : : : : :
o : : : : : : :
e B e
=
WL 7 t=1313
‘ ‘The pop-up comment box also shows the time
2-15 — . :
1:40 200 = -
—_— B tart
| >|4-*|~| 20:1 |..|.| 4
Chart
Chart
Chapter 2 — Chart 31



( ) Chart

Chart

i T I T T T T I T T T T I T
| 1:34 1:35 1:36 |1| Sto
4 | | >!4--T_¢ ~| 1:1 |j.| R Y

/

Chart

Chart

CPU

32

Chart User’s Guide



— — e
N N i
azl
— 1 — — 1 - 1r r ' T I T T
£ 7 45 0
<] v |« e 11 |A 4] | v |#E2|a| 17 | &l
/
2-17
X-Y
< >
Chart
Chart Chart
PC
(RAM) PC
PowerlLab
Chart
CPU
RAM
Chart

Chapter 2 — Chart 33



1M

RAM(

4
PowerlLab )
24Mb/

Chart

Windows NT 1.0GB

Chart

10GB

Chart

Chart

Chart (

Chart

100,000 / (/20
1 x 100,000 x 4=400,000 (400k)/

Windows 2000/XP 1.0GB

10MB(5,000,000 )
20GB
< >
(
)Chart

34

Chart User’s Guide



2-18
Disk Buffering

(Databuffering)

File

Curwnty wiiming ook o

ety  Eg

o B HE ] ———

" e ey b, bl (pave B0

perkamarsaa bt e el B deds b e
machrm o pove oicresl oFde
Il prmiing 5 e currher

& ] oo

(Chart

Chart 1

Chart

Chart

Chart

'ADI#.tmp'

60

Chapter 2 — Chart

35



Chart

Chart

Chart

36

Chart User’s Guide



CHAPTER THREE

Chart

Chart

Chart User s Guide

37



3-1
E S
3-2
1:1
1
o

( ) Chart

/ PowerlLab
/SP /ST SCSI /20
usSB
[<1100 /s /
Slow ¢ | Slow »[EERTEY
1/s 5 min
2 2 min
4 1 min
10 30 sec
20
P 15 sec
viom 10 sec
200 5 sec
200 2 zsec
1k
2k
4K
;g: PowerLab/sp /st
W0k SCsSI
100k 200 /
Chart
Chart
20
(
)
<View>
<View>
/ 1 1
20 20:1

38

Chart User’s Guide



20 400
18 22 24 25
1 /10
/20 PowerlLabs: 100 000 /
SP ST PowerlLabs USB : 100 000
/
SP ST PowerLabs SCSI 200 000
/
Chart
PowerLab(/20 ) 10000 / 1ch
100,000 2ch 40,000 5ch 20,000
(
/ ) Chart
Chart
SCsi uUsB
PowerlLab 200 /
PowerLab/sp /st
Chart

Chapter 3 — Chart 39



CPU

RAM
10Vv(-10Vv + 10V )
( )
= AT
v 10Y
5Y Range Cahnnel
2V Function
1¥
500 mY ﬂ 10y
200 mv T
100 m¥ Turn Channel OFf
50 m¥ -
- |10 Input Amplifier. ..
20 m¥
ECICENNN-| | Comeuted lopu..
10 m¥ Units Conversion
5 mY -
2 myY v Mo Calculation
Chart

(PowerlLab/s /sp

Chart 16
PowerlLab
16 )
1

40

Chart User’s Guide



(
Off

)

)

'
.

0.1

oan

mmHg kPa

Chapter 3 — Chart

41



)
Chart
SP 50Hz LP
PowerlLab
>
/20 PowerlLab
-hllhi Inpast 1 Bange:
JEwy ——Signalamplitude 12§ & ” il ! | | |:i
—r_ an g AL Cowed
L Lowa Pass 7>
-0 [re =t
11 - ™ amaFibm
-0 3
I F| Ensiive
L - [l:l
i I [ Begalim b
) I It
Urin. || Dl DFemt | Podiesn | [ 08 || Caned |

Chart PowerLab

<OK>

42

Chart User’s Guide



[ AC Coupled

Low Pasz:
[ A

CD

Chart

AC

AC

DC

(
) <

/20

)

AC
DC AC
1Hz

DC 1Hz

0.1-0.5Hz PowerlLab

AC

AC

Chapter 3 — Chart

43



SP ST PowerlLabs
1 2 5 10 20 kHz 200 Hz
1 Hz (
) /20 PowerlLabs
2 kHz 1 Hz

PowerlLab
< > (/20 PowerlLabs )
< >
(50 60 Hz )
PowerlLab
Chart
< > < > PowerlLab

44

Chart User’s Guide



V¥ Positive

[ Megative

[ lrevert

Chapter 3 — Chart

45



Channel 1 Input Offset

[ Awerage

)
>
AC
DC <AC>
(
) <
<
PowerLab
PowerlLab
< >
Chart

46

Chart User’s Guide



Units Conversion for Channel 1

Units Corrersion: 4% On € Off nits: JmmHg =l
Decimal Places: |3 57
Pairt1 | = [tooow T = [10.000 mmHg
Point2 & W M [B.370Y =/ |5.000 mmHg aN 4
ﬂ | 4 SetUnitz for:
Applied 15 - {¢" Al and Mew Data
units ] ' Mew Data Only
g‘/ 10 - " Selected Blocks
-
= y Apply i
5 -
Help j
+| 1 L
- 0 - - * Cancel 1 1]:8 I
( 3-7
<
>
< >
< >
Chapter 3 — Chart 47



Set Uritz far;

&+ All and Mew Data
" Mew Data Only
" Selected Blocks

Yaoltg

FAN -Rcrat =+

2 (10 FaN

(
)
« )
(< >) (<
>) (< >)
< >
< > < >
( )
(
)
10 1Vv 30
3V (
1v 10 3V 30 )
< >

48

Chart User’s Guide



(
< >
(
)
>
( 3-8 0) <
)

(

)

)
( 3-84)

( 3-84)
(
) < >
>
<
>
( 3-8 O)

( 20mv= 4

Chapter 3 — Chart

49



‘ (
)
Al
(
)
( 3-84%)
< >
Urits: {rmHg ﬂ
(
)
Chart (
)
< >
() < >
< > <
> (
)
< >
(
Shift+ Ctrl+ ) <OK>
3-9 Delete Unit
Delete
Define Unit
Uit Mamne:
oK | Cancel | Cancel
Decimal Flaces: [2 E © 6 )

50 Chart User’s Guide



* On 0 0f
3-10
On

< >
< > (
) <OK=> Chart
<
> < > < >
< >
<Ctrl +Y> PowerlLab
Channel Settings []

On Channel Title Range Input Settings Computed [nput Units | Color Style Calculation

[¥ |Channel 1 oy Input Amplifier Raw Data Input 1 W !v — || Mo Calculation |+
2| @ |Channel 2 1oy Input Amplifier... Fiaw Data Input 2 W !v — |+ | Mo Calculation |
3| ¥ [Channel 3 oy Input Amplifer... Raw Data Input 3 Y !v — |+ | Na Calculation |~
4| [ |Channel 4 10Y Input &mplfier Faw Data Input 4 Y|~ — || Mo Caiculation |~
5| I [Channel 5 v| — || Mo Calculation |«
| [ [Channel B v| — |~ | Mo Calculation |~
7| = |Channel 7 v| — || Mo Calculation |~
g [ |Channel 8 ¥| — || Mo Calculation |+
9
10)
1
12|
13
14
15
16|

Hurmber of Charinels: IE—E

Help | Ok I Cancel

) <OK>

Chart

Chapter 3 — Chart

51



Channel Title
Channel 1

Range
10 -

[nput Settings

[nput Amp...

Computed [nput

Faw Data [nput 1

'‘Channel 1'

>

>

14

Chart

L.
PowerlLab

52

Chart User’s Guide



Color

Style

—_—

Calculation

Mo Calculation | -

Mumber of Chanmels: IE_E

Chart

Chart

<OK>

Chapter 3 — Chart

53



Chart

< >
« )
< >
3-11
St [FesdCuwation [w] |0 B [6 B [0ocooe §
Houk | Mirdes  Seconds I
stat: [Fretigoer = BHE T oo B
oooooog Leved Holk: WiFites: Sk
ooooo:0 ||
ooooo mﬂﬂ {s00m
000000 T TS
oooo Ezdorra Wrigges meadar
< >
> < > Chart
54 Chart User’s Guide



[0 = R = T

Heaxx Nibs Secosk

=

Chart

Chart

< >

Trigger
SP PowerLab

PowerlLab
PowerlLab
<

< >
( )
>
< >
< / >
Chart
PowerlLab
ST
3V Sus
Chart (
) 720
< >
< > <
Chart
200,000/
Chart
>
Chart
Chart
>
10
6 Chart 6
Chart (
Chart
)

Chapter 3 — Chart

55



)

>
<
Chart

(

)

56

Chart User’s Guide



Jo B J2 Bl [1230000

Hours Minutes  Seconds

Jo B J2 Bl [1230000

Hours Minutes  Seconds

( p36

Chapter 3 — Chart

57



Extemal tigger marker:

PowerlLab
( )
< >
( 3-13)
( ) PowerlLab
'‘Output ’
< > < >
< >
< >

58

Chart User’s Guide



Stimulator - Document1

Stimulator bode: IPuIse 'l Marker channel:
) Continuous

£ Set Mumber of Pulses Mumnber of Pulses I E

Stat @ “When recording starts  Delay [0.000 E
0 Manually Stimulate |

Rangs: & PPM @& Hz Output Fange: ISDD i 'l
Frequency [f3a333EH B | Ampliude [200.00 miv E

Olutput

1 1
Co C e
Fulse Duration |1 .00 s E Baseline IED.DD i E
1 1
/ /

Help | Cloze I

( 3-14 )

( 3-14 )

( 3-14 )

( 3-14 )

Chapter 3 — Chart



Amplitude [200.00 miv E

1
S

& Continuous
€ Set Mumber of Pulzes

¥ Repetitive
0 Once only

Mumnber of Pulses IB E

0 When recording starts
& Manually

(<
<1l

1 2000

< > <
> 1 2000
< >
1 2000
<

(Ctrl-

60

Chart User’s Guide



Marker channel | Off vl

aif
Channel 1

Channel 3
Channel 4
Channel &
Channel B
Channel 7
Channel 8

< >
Delsy [5.350 2] Chart

< >
(O 100 )
<PPM> <Hz>
1 (
) « 7 )
200 / ( 0.0167 3.333 Hz) /

(1 200 Hz)

< >)
" PPM * Hz

50 us.

* 3 ™ ms <s> <ms>

Chapter 3 — Chart 61



DOutput B ange: |1DV VI

1 2 5 10V

<s> 10ms 5s <ms> 50y s

100 200 500mVv 1 2 5 10V

)
( )
PowerlLab
<
> 200mV 500 mV
< >

62

Chart User’s Guide



Stimulator Panel - Document1 m

Frequency Pulze Duration Amplitude

|200.00000 PP ] [72.75 ms ENEEEEE & Of‘fIOn 4

Stimulator Panel - Document1 B

Mumber of Steps Step Width End Level

J4 B szw B Resvy @ | Stmiset—

>> <
>
( )
Ctrl-
PowerlLab
PowerlLab
+ + -
+ 10V
20V
PowerLab ST SP 'Output 1' +
'Output 2'

Chapter 3 — Chart

63



3-17
PowerlLab

PowerlLabs

Chart PowerlLab
PowerlLab
1 PowerlLab
EEG
USB ScCsi
PowerlLab PowerlLab
PowerlLab Char
PowerlLab
PowerlLab Chart
PowerlLab
PowerlLab usB SCsi
SCsSI ID SCsi
PowerlLab( SCsSI ID )
PowrerLab <OK>

L
Chart
PowerlLab Chart
( PowerLab
) <PowerlLab > PowerlLab
PowerlLab PowerlLab

64

Chart User’s Guide



PowerlLab
PowerlLab

PowerlLab

& O el Chat Yiss [Fomesd sh 2070

el

PowerlLab

)

PowerlLab

1/10 000

PowerlLab

USB ScCsSI
Chart

(T )
Chart
(
1
10 000 /s
= 0.0001sec.
1 PowerlLab
PowerlLab
PowerlLab

Chapter 3 — Chart

65



Chart
Chart

Chart

Chart

66

Chart User’s Guide



CHAPTER FOUR
Chart
Chart
Chart
Zoom

Chart User s Guide

67



Chart

Chart

( 4-1)
= o I 1 o R 1] o
4-1 . oI T | 0 T | N
- el - Y e [ Ry
LI - 4__ ...... LI = - - - - . ﬂ _4__ S
g 3> 8 g SIS
PowerlLab
Chart
( /
)

68 Chart User’s Guide



X-Y
( )
(
)
H i LT
4-2 z 0] _ ECG -
T T —r L
o 15 2 25 Ry
MG [ ologpla] 11 laf EEN 4
| S 4 oL
I G e G .
o-ll, A P A Vg i T . .
M o I‘1!5I I I""é S I2!5I I Start
M [ [ leme|a 11 Al _l y
o N O o | L
T U_WW ECG =
| O A E
05 2 25 =
¥ lselal o (a] [ [eemla] i [a) EEa 4
« )
Chapter 4 —

69



10 -

5 - X-Y
= -
B .
= A0 -
<
= (
Auto Scale )
Single Sided
Bipolar
Invert Scale and Data
Set Scale. < >
ov
ov
(<Bipolar> )
<Bipolar> Chart
ov
<
< >
<
70 Chart User’s Guide



Set Scale
4-3 Top |10.000000 ¥
Bottom |-10.000000 %
ok | Cancel
+ <+>
= <->
Set Scale
Ctrl
1/2 2 Alt
1/2 2
4
Shift
*#
Ctrl
|
A
Ctrl

Chapter 4 — 71



HH

(Bipolar)

Chart
Chart
Zoom X-Y

72

Chart User’s Guide



< >
Chart ( )
<
'Start of File' >
< >
< >
12 24
( )
<UTC > (
GMT ) uTC
/
T - |
4-4 T P i e reeeemermreene T
F- Fare S i af f biok] = i bemeenBad:
L Frore bt of Fie ¥ Bhes Coneranis
. Torne of g P nagy Larerandna
[ T U
[ dhanps 5 pounds
= Dt D o 1R Bowk Fagé i L
i £ S pgup Mo
Histoda
i Shose _]w—///7
I Hide T 1 Dl G stk
4 Pt 1
i [
< >
(
msec. )
< >
Chart
73

Chapter 4 —



DVM

< > Chart

)
c) . < >

Pt )
) J\/\j\fﬁf\# > ( )

74 Chart User’s Guide



(

)

)

% Show
™ Hide

Chart

XY

Chart

Zoom X-Y

Zoom

13

X-Y

75

Chapter 4 —



X=-Y

v

NI

X-Y
(graticule)

I |

<

76

Chart User’s Guide



<Ctrl+>

Channel Settings

4 9 On Channel Title Range Input Settings Cormputed Input Units | Colar Style Calculation
- dp Channel 1 10y | Input Amplifier... Faw Data Input 1 W !v — | = | Mo Caleulation |+
2| 2| [Charnel 2 0 | Input Amplifer... Fiaw Diata Input 2 v | B~ | — |~ No Calculation |~
3| I |Channel 3 1y - | Input Amplifier Fiaws Data Input 3 v !v — | = | Mo Calculation |-
4| | [Ehannel 4 0% | Input Amplifier... Fiaw Data Input 4 v !v —— |« | Mo Calculation |+
5| ™| |Channel & !v — | = | No Calculation |~
g] ™ [Charrel B »| — | = | MoCalculation |+
7| ™ [Eharnel 7 +| — | »|MoCalculation |+
g| ™| |Channel 8 ~| — | | MoCalculation |~
3
10
1
12
13
14
15
15

MNurmber of Channels: lE—E Help | ak I Cancel

Chart '

) 14

<OK> (
) Chart

Chapter 4 —



( 4-8
Chart
Oddoon
( )
)

Chart 1

Chart

( 4-10)

Chart

78

Chart User’s Guide



B e e b, T Wi

i.-ll |Eﬁl i= {iFs T=  Hl4i00%

A - ; B 5
ST L i i
P A L AF R
R ST ¥
H b !
L AN S NN
L W o v
4
ID '

Chart
Chart

Chart
Chart

) Chart

Chapter 4 —

79



-10

- R
| ———— T i

A

5
EI -]
3 al
B - +
2 :

ad T T —
B . -
g2

o . i
B -

0a 1 1.1 12

#

13RI X0 0 O O R 3 KT 6 £ 651 NE3 4 3T A

® ()

Chart

80

Chart User’s Guide



4-12
CH1 DVM

Jdoogooboooogon

Chart

DVM
DVM
< / >
> (
)
Channel 1 [x]
-0.002 V
Rate/Time [x]
10.1s
DVM
(Chart

Chapter 4 —

81



(DVM
(Channel 1

DVM

'‘Channel Off’

Chart

Chart

Chart

DVM

Chart Chart
Chart
Chart

Chart
Chart

Chart
Chart
Chart

82

Chart User’s Guide



Chart

( 2-7 ) X
Chart
(<OK>
) ( ) Chart
( A-8 ) Chart
( )
'RISC Rules’ Chart

'RISC Rules: Chart View'
'RISC Rules: Zoom View'

Chart

Chapter 4 —

83



Fie  Ed Eedww

4-13 Cowanrh Mais  Sdiske Hep
Chart Slerlw] & Ehelmi) B i 5
T i s Voo [l
(] T —
= '\-__E"M'-lﬁ-- Fooe S
Eﬁmlu Coxtamnpitony: (Rt Yies Edal
4-14 Fie bl Gon Lommetd Matis ‘asadeer Hole
Chart ﬂﬂ ﬂm B M 3 .
R il
2 ‘.':“ LI
" Wl 2 E et | [ E D Y A AR ey
T —— o T T e Dot i ] B |
SR - G s |
= .;.:,_ T )| it
St L T ..,':] l:""_'-___-\_‘_‘— _—_."'
’El:-::f‘*:: S TR e o
=] 0o i o o [ i 0
)] 11 1E
[HEEEN R BT 3 62 1 Y e 0 €
84 Chart User’s Guide



CHAPTETR

FIVE

Chart
Gallery )

Chart

( Experiments

Chart User s Guide

85



Chart

Chart
, p89
< >
< >
Chart ( Chart
)
Chart
Microsoft
Windows

< >

( 5-1 )

86

Chart User’s Guide



Experiments Gallery

Experiments Gallery
+1- Animal Experiments
=I- Human Experiments

TLOS Blood Pressure

Filez for ECG Heart Sounds experiment

"""" TLO2b ReadMe. bt ii
%‘ Read this first - it explains what's in this experiment
*  module.

TL0Zb Data File.adicht
ﬁ Example data file.

& TLOZb Settings File.adiset
LE Thiz file containz the settings needed to record your own data.

Thiz iz a PDF of the procedure for thiz experiment. Y'ou need
Adobe Acrobat Reader to read it.

TLO2b ECG Heart Sounds.doc

Thiz iz an editable version of the procedure for this experiment.

1| TLODZb Dem Notes.bd
These notes are for demonstrators supervizing the experiment,
=l

@ TLO2b ECG Heart Sounds. pdf

[~ Show at startup Help | Opan |

Chart

=] Program Files

( 5-2)
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=2 ADInstruments

=] Charts
] Dema Files
] Essential Files

— ] Experiments Gallery

] Extensions
./ Extensions [unused)
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140 Chart User’s Guide



2000 BPM

Chapter 6 — 141



6-22
Chart
)

(

)

<
< >
(H2)
100Hz  200Hz
— 200
:150
=100
:SD
} L
1 -0
( 0.05
)
20
200 Hz
100 Hz 200 Hz
)

2000 Hz
20bins
100Hz  200Hz
— 200
:150
—100
:SD
) L
1 -0
(
) Chart
100 Hz
100 Hz 200 Hz
(

142

Chart User’s Guide



20,000
200 199
200 0
Geiger
< >
< >
( )
I o ~ L L. :1.0
[0
-nno
6-23
< 1/3Max+2/3Min >
1/3 2/3

Chapter 6 —

143



(
) PowerlLab
( )
< 1/3Max.+2/3Min. >
< >
1
6-24
< >
< (RMS) >
<RMS>
( )
( 2000
/ )

144 Chart User’s Guide






1 2 4 8 16 32 64

146 Chart User’s Guide



Timed Rezet ﬂ

< > (65
) 37%

Chapter 6 — 147



Soam;

Charnel 2

< >
Chart
Chart
)
< >
>
( / )
( )
Chart
( )

148

Chart User’s Guide



Appendix C

< 2000 Hz

Yes ,Yes;
Yes
No Yes
off No Yes
No Yes
< /
)

Chapter 6 —

149



( 6-29)
(
4*(9+6) 60
( 4*9+6 )
(
'R (‘'RChannell '

)
1 'Ch1'
)
4%9+6 42
)
'RCh1’)

150

Chart User’s Guide



OK
Chart

Charmal 3 =
Dhirdall +C harrsaD s Dhardal 3+ harrwd _] [ ]
Tilg
10T Lo
= Hoare
S]]
Mewes (7] Funciiors 7] [ | | | m
T [e]=] -
4 ][ s ] CamplaTina
1 H | i | | | Aowrcd]
1]
| N il
2 [ Evariainy
N T T = | |t
/ﬁhﬂﬁmlﬁﬂ_ Urabasa [ | :ll'l “HI
) St Egule ‘ Caed | Pt
‘ \
NEPFD
P
=y
PowerlLab Chart
<OK>
Abs() (
)
Chart
NaN (Not-a-Number)

Chapter 6 —

151



(Math)

(Trig)

Tan ()

ASin () ACos ()
arc tangent

ACos () -1

DegToRad ()

(+ s ] * 3 / )
Math

Trig Sin () Cos ()

ATan () arc sine arc cosine

ASin ()

RadToDeg ()

@2n 360° )
(Logs)
Logs
Logl10 () 10 Ln () e 10
e 2.7182818 Exp e* (e
)
Noise
Random () -1.0 1.0
Gaussian () 0.0 1.0.

Sign ()
Abs ()
0)

x>0 Sign(x) =1 x<0 -1
Sart () (

152

Chart User’s Guide



Pi p 3.1415927
SampleTime 10

Round () Int )
Int (2.999) 2

Mod ()x modulo y, x/y.
Mod ( Chl, Ch2)

Differentiate ()
(Savitzk-Golay

)
(3 255 )
0 2 ) (1 5
) (Ch3,17,2,5) 3
17 5
( 1)
4 Integrate ()IntegrateAbs (JntegratePos ()
IntegrateNeg ()
4
1
Shift ()

Chapter 6 —

153



Smooth () Bartlett
« )
3
6 LPF () HPF () Notch () NBPF () BPF ()
BSF () (
) BPF () BSF ()
6
1 (BPF () BSF( )
< >
10
< >
(
)
< > < >
(
)
Chart
( )
Chart
6 0O 6

154 Chart User’s Guide



V mV uVv(

2 mV ECG
mV

(Ch1+Ch2)*1000

1 000 000

Chart

mvVv

Char

vV
mvVv \V4
mv'
1000
1000 VIV
< >
6-31)

Chapter 6 —

155



I'I‘II'. :hl
L Ly Y
T |II l'tl || \ 'l II|I
BRTERY

A

Chart
10%
90%
Chart
Chart
=rzca |Charral1 +| Functin |h;pﬂ_-he-|¢| = Dinfmad Scoie | AEK]E P -
||'I . P
| i
! Ml
|
.-'ﬁl |I ] -"rl !

Pacverdnd Dol —————
v laifneiad

[l YIRS S ) TR

I.
\ | Iy ik III |I W
! Y
14800
[a] Al
| e Heza Thwalekd Triges
T | ) e
i s M

156

Chart User’s Guide



+ 10V

%

5%

1v

( 5%

s/n

%

Chapter 6 —

157



TR HH ‘

< >
( )
(
1/3Max+2/3Min )
Appendix C
< >
(
)
Char
< >
2000 BPM (
)

< s '

158

Chart User’s Guide



(Hz)

2000 Hz

{
|'
i'
L.
[
]

——— -

< 1/3Max+2/3Min >
1/3 2/3

(

) PowerlLab

( )
<1/3Max.+2/3Min.>

Chapter 6 —

159



< > 1
ECG
>
< > 1 50
4
< >

Chart

Chart

<OK>

160

Chart User’s Guide



Barrw Crwhs 'Wacleiey fe Tost [

|.
l-
l-
o
=
I
y I
I
1 1
< >
1 1
Chart
<OK>
< >

Chapter 6 — 161



dosscharst | Ol x
Wirbavithk [ mire
Clfeerthl coee [12d =

FBasals fim U
DucirnlPacar B =] 7 i fcai

| ar. | Coraal
< >
)
3 255
V/s/s
Appendix C
(

V/s

162

Chart User’s Guide



2
N
d 4
£

= 2
¥l
|
u

[ i i
=

LI_ E mwigh
B
=
L

e - 5 Crauval OF

PR ELE lI|'l . .'r'I, =
= (e i) E;-\--.\,.' —_— -i\""\-.\,.-' = i

E .' & I WII

w ng *

= e -

Chart

Chapter 6 —

163



|_-|.,=...._.||I-_d__| El i e rramd ' | _'l'":'
C R S T
£ o o z
t‘ “ :-\---"III \UI ""\-_,.-".l
=l - . 1 e Eapdeg
T me ;ﬁ'h\ M "‘r!, EE—
| o T W "H.um';&%"‘f,
- lE =] Hi Ssvpdiy
EI o - ,r'y-ﬁl J:l!h'ﬁ rrl"'l z
1‘. a- L—F'I "H__'._ *ﬁi.-"l "'\-\,_,.\_ H\-""_.l 1"\-\.
?I Ly :‘Il-."- l:l:. Ill I'l-ﬁ'"!. ll"r — z
;-_ 0 - -..-'; I"'-n-\_ v_"‘_..-"l "\'-__\_‘ : ..M...-'I x'k.._
=1 . x| i Eapdeg
: - :-"'h ] % l,r’\. TN -
H [ "L_q_ _ AR . T L
E ] He Eanpleg
] i - -
= e - -
RS Sl D
- [ 2 """ "
L -I'E'Iﬂ-i“iHE ' |
7 13
6
( ) ( )
( )
6
2 (/20 PowerlLabs
1 )

164

Chart User’s Guide



PowerlLabs )

SP ST PowerlLab
20 kHz)

Sensca Charra: [ETTINN ~ |
Pl Tyt ||| pepinis =]

l:l.l:I'IFm.lrwﬁ Hr

Traragan g (Pl Shawmas
' dadn ! fepandt o corping ate|
T St bw ST o Cod-olf Frecpreracy
17 gt O el

Trdlieniwidh | Hil Hr

|whigd i e el by (L33

(/20 PowerlLabs
PowerLab

(AC

SP ST

1, 2, 5, 10

Chapter 6 —

165



(
)
6-39
- (@
F 0
= mat L
& o
i :
DI T -
(b) ©
6-39 e don RTINS
E e} pagere, L E 1
(a)lkHZ % o i, H)
48 o
£ B iy . CR I
noowom e m 3 m
Izt @ D ©
(b) 50 Hz | g % o e g & .
46 S L] . :!. :
(@150 iz P % ] PRI S
(d) 100 Hz O T T £ O - PO T T VR -
(e) 100 Hz (f) ©
My
® 3 B o
50Hz/150 Hz 7/ § f:i: ' :;‘: C
;7 @ S
@ noo®m @ s a@s
50 Hz/150 Hz / F
0.00005
1000 /s 500 Hz
0.05
166 Chart User’s Guide



( ) 6-40
-\..E..J Cutn® Feeruency cxcrads hal i coeepling mie B cexe bincks and new date
Friasead with @4 damads o ¥
[ B ]
6-40 < >
<
>
.0.1 mHz 100 kHz (
B Rk QT et 0n ST e 3 (
£ Setia 60 Cukort Fresosnca df) (df
T U ol )
Tiralmn u:ﬂ'.]r._ Bz
< > df 20%
df
( ) 500
< 20% > df 20%
< > df
Appendix C

Chapter 6 — 167



df

Appendix C

Chart
2000 Hz

| (Integral) ay At, At
| Absolute Valued |yl At
y+ =yify>0
y =yify<0

df

( Chart

| Positive Onlyay* At,

0 [ Negative Onlycdy At,

0

168

Chart User’s Guide



3 Abzolute Value
| — Positive Cnly
eyl e |'5.|.a..\1.,.:|...|¢,,3 .I ] Hegative Only
" Flucei 2 B [ o Fleset
At e Timed Reset

E it Cpim

Standard Integral

Feset Each Cycle
Time Constant Decay
Reset By Event

[ Irdagual itz

|mr|ﬂ|‘]_:

Tl Top || TP Cuciml Placas & 3
e Usir R s

< >
< >
< >
< >

EMG EEG
< >

37% (1/6€)

Chapter 6 —

169



Ewvent channel:

Event Options

( 6-42)

[ ata Channel

-

Threshald: (00015 [newton =] [faling |
Skip: 0 seconds after%ﬁ\
Cancel |

Chart

170

Chart User’s Guide



Chart

Chart

Chart

Chart

6-43)

Shift - Channel 2 B

Source channel: [[MgEER]

Shift Biy:

I IR
ok I Cancel

6-43 <OK> <

10000

Chapter 6 — 171



200 /s 200
1 (5 ms)
B Gl sdorww, Tl Yowr (Wil
Chamial q ElF Ch ] | w1k A
;I . rl ;l.'“Ll:I:'H
W -
.y " "l II'\:\. |II -, II e
RS S L AU I SN
18] =
-
- ::: = S0 W
M- :I!II Ilﬁ”-. Iﬂll =
& - R '!,u."”‘.u ) '-u.l"»\‘____._\_ / "_,-PL
1M -
% .
T B o |
¥ cpesii ol [,
( 6-44 )
<

172

Chart User’s Guide



>
( 6-45)

5 o chasrral II'.I'-nrrl1 ;I
1 Eodeng Tope

= [T i [Ead S ancerd
5 Garighae i iy (ol g s [0l
| Prdrmang [opec E

Savitzky-Golay

(Bartlett)
Appendix C
Savitzky-Golay
2( ) 6
Savitzky-Golay Appendix C
( )
3 255
(Bartlett)
( Savitzky-
Golay )
Savitzky-Golay
Chapter 6 — 173



Savitzky-Golay (Chart )

Savitzky-Golay ( Bartlett)
C )
« )
6-46
ECG 400 /s
3 5
19
(QRS )
19

Savitzky-Golay

B amoe hiny odeiplin sdichi: Chirl Vie
6-46 _J il TR
ECG( ) 3 e - |
5, 19- & v
LT
=l B 5 Chare W
15 - i
£ :
" vl
= B ] Lharead 08
. 05 i h-j
E
- e} T s
=l T ] Lharead LN
u3 - h‘]
S T B
@ LIRS RS —
-_-E il ;

.
Vo ll@l*ﬂh]&] ﬂ

174 Chart User’s Guide



CHAPTER SEVEN

Chart

Chart Chart
Chart )

Chart User s Guide

175




' Chart

Chart
Chart (Chart PowerlLab
Chart )
( Chart 1 Chart
Chart (Chart
Chart < >
<
>
Default Document Settings
The Default Settings are used when you start Chart, and can be
uzed to create new documents.
Renvert Rewert to program defaults
Cave Save gettings from document W aveforms™ ag
the Default Settings
< > Chart
Chart

176

Chart User’s Guide



< > 10V

Chart (PowerlLab
)
Chart Chart Chart
> >
( 7-2)
(Chot iconse Monogr |
Marmne: I

Organization: I

License Code: I Add

Chart 5 Departmental License
HRY License
Metabolic License

Delete | Help I [al'4 I Zancel

4 XXXX'
4
< >
< >
Chart
Chart
Chart
< > <

Chapter 7 —

177



7 Chart

Chart

Chart

tenus Items
J File ! o & Expetiments Gallery... -
o Edit
o Setup o (& Open.. Chi+0
o Commands o (& dppend..
o Macio
o 'wfindow J iy Close
J Help

o M Save ChrS

o M Saveds.. ;I

Kew ||:tl|+N il
=1 ™ Show on toolbar
ak. I Cahicel |
< >
<

()

178

Chart User’s Guide



Chart

(unlocked U
(locked L )

(

)
Shift-F2 Ctrl-T Ctrl-Shift-T Ctrl-F8

Apendix A

F1

Chapter 7 —

179



> (
< >
<
T - |

Waveform Cursor

% Cross Cursor
" Square Cursor
Cahicel
-I- 0 Haollow Target

—+  Taget

a

20 PowerlLab
>

SP ST

180

Chart User’s Guide



Ex'

Ctrld  Ctrl-Shift-1

Special Access [ %]

Menu Editor... |
Default Settings... |
Save bz |
[rata Buffering... |

( ) Chart

Chart
Chart

Chart <

Chapter 7 — 181



Chart

Chart

Chart

182 Chart User’s Guide



<Command-R> ( <
> ) Chart

<Command-R>
( 7-12)

Mew Macio

Menu: [Macio \:I/

Menu ltem: |Test Condition #3

Eew [Fg

Stepz; B
Size: 372

Discard | QK. | Cancel

< > (10

Char
(20 ) < >

(--)

F1 Shift-F2 Ctrl-T Ctrl-Shift-T Ctrl-F8
1

Chapter 7 —

183



(
) <OK>
< > < > (
)
<
>
< >
<OK>
<OK>
( )
Chart
Chart
< > ( Esc )
Playing Macro

Playing tacra...

184 Chart User’s Guide



Delete Macro

F'ru:utu:u:u:uls:E:-:t 124-11
ProtocolzExpt 12412

Delete

HiRd.

ProtocolzExpt 124-13
4
J Cancel
< >
<OK>
< >
(

Chapter 7 —

185



<OK> (<
>

)

2V 3V 50%

3V ( 1vVv)
(+50%)
Shift
<OK>
<OK> < >
< >
(

)

( )
< >

186 Chart User’s Guide



Macro Sampling

Wwhen the macro iz played back:

% Finizh sampling before doing other macro steps

" Do other macro steps during [zlow] sampling

Stop: [Fixed Duration -0 B0 H [nooo

Hour  Minute  Seconds
ok | Cancel |
1
(
)
(

<

ggonono

)

( Add Comment )

<

10

>

Chapter 7 —

187



> < >

( 55 ) ( 11:

( at the next hour)

Macro Wait
W/ ait For hd
Macro Wait
PEHPFEIE o

Hours Minutes  Seconds
THEHRPEHPHEPM

Hours Minutes  Seconds

Playing Macro

-

W aiting far 0:00:42 36 Ak

20 a.m.)

Macro Wait

‘i ait Lntil The Mext hd

Minte -

For Example: 11:00:0 &k, 11:01:0 AM and
11:02:0 AW

ok | Cancel

188

Chart User’s Guide



Open

Shift-

[7]x]

Lok in: | 4 My Sounds

=l =] e

F Whistle

File name: |BeII

Open |

Filez of type: |W’ave Filez

[T Open as read-only

<OK>

j Cancel

Ctrl -

Shift-

Chapter 7 —

189



Meszage:
Type a meszage here
7-15
Macro Message
rlcon
A b @
I~ Show Cancel oK I Cancel |
3
<OK>
< >
< >
<
>
1 < >
< >
< > < > <
>
3 < >
4 < >
< > < > < > <
>
5 < >
6 < >
7. < >
8.

190 Chart User’s Guide



< >
Chart
<
> ( 7-16)
Chart
e e N - |
7-16 1
1
|
10
< >
45
10 5
7-17 Chart (0.1
)
Chart
<
> 10
< >
< >

Chapter 7 — 191



7-17 ¢ 0t
Repeat Select
Every...
— — —
1 05 1
< >
Chart
Chart
< > < > < >
< >
< >
< >
100,000
< >
<OK>
7-18 Fiepeat Count |B

MacroRepeat 0k | Cancel |
< >
Repeat < =

< >

192 Chart User’s Guide



< >
< >
< >
( 7-11)
< >
< > Chart
( < >
Chart <
> )
Chart
Chart
Chart
Export MATLAB
MATLAB Chart
Spirometry
Chart
Chart

Chapter 7 — 193



ADInstruments web (www.adinstruments.com
www.adi-japan.com)
Chart Chrat
“ Chart 5” ( C:
Program s ADInstruments Chart5) Chrat
Chrat
( )
Chart
Chart
Chart
Chart
< >
Chart
Chart Chart
Metabolic
Chart PowerlLab/8M
Chart ADI
CD

194 Chart User’s Guide



A PP ENUDTIX A

Chart
Chart
Chart

File Edit Setup Commands Windows

Macro Help

Windows
Control

(..))

bl

— Minimize
O Mazimize

¥ Cloze Alt+F4

Chart User s Guide 195




| File

Expenments Gallery...

New Ctrl+N

Open._. Ctrl+0

Append...

Cloze

Save Ctrl+5

Save Az ..

Save Selection. ..

Page Setup.__.

Print Preview...

Prnt Chart Yiew__. Ctrl+P

Data Buffering...

Exit Alt+F4
Edit

Undo Cul+Z

Redo Ctrl+Shift+Z2

Cut Chart Data Chrl+x%
Copy Chart Data Cul+C

Paste Ctrl+¥
Paste At End Clrl+Shift+¥
Clear Selection Delete
Select All Chrl+A

Clear Channel

Default Settings...
Preferences

Chart

Chart

Chart

Licenss Manaygsr...
Mers. .

Lk rnls. .

Caaigni .

Estecmal T ngges Oplons. ..

Setup

Display Settings...
Channel Settings. ..

Ctrl+Y

Trigger...
Femo All Inputs

v Stimulator
Izolated Stimulator
Stimulator Panel

Chart

(/ST,74/201

196

Chart User’s Guide



Commands

Add Comment. .. Chrl+K
Set Marker
fudd to Data Pad Ctrl+D

Go to Start of Data Ctr+Left
Go to End of Data Ctril+Right

Auto Scale
Find._. Ctrl+F
Find Next Ctrl+F3

Minimum Point
Maximum Point
First Point
Last Point

Macro

Start Recording  Ctrl+R
Macro Commands 4

Delete Macro...

Wait_ ..
Play Sound...
Meszzage. ..

Repeat While In Block
Bepeat Select Every._..
Bepeat Select Each Block
Beqgin Repeat. ..

End Repeat

W ait While 5ampling
Stop Sampling

Date Pad

Appendix A —

197



A-10
Windows

Chart

Window

Chart Yiew

Zoom Yiew

XY View

Comments Ctrl+L
Data Pad

MHotebook

Spectrum

D¥M 3
Mew Data Pad Mimiwindow

LCaszcade

Tile

Arrange lcons
Close All

1 Rabbit Cardiorespiratory: Chart Yiew
2 Rabbit Cardiorespiratorny: X-Y Yiew
v 3 Toad Heart: Chart Yiew

Help

About__ Chart
Configuration...
Chart Help Chart

5Set Help Languages... Chart

Chart
X-Y

Data Pad

Data Pad

Chart
Chart

Chart

(
)

198

Chart User’s Guide



A-1
Cart

Chart
Chart

Data Pad

Chart
Chart

Chart

Chat

Ctrl + A
Ctrl + C
Ctrl + D
Ctrl + F
F3

Ctrl + K
Ctrl + L
Ctrl + N
Ctrl + O
Ctrl + P
Ctrl + R
Ctrl + S
Ctrl + V

Ctrl + Shift + V

Ctrl + X
Ctrl +Y
Ctrl + Z

Ctrl + Shift + Z

Ctrl + F4
Delete

Ctrl + F6
Alt + F4

Appendix A —

199



A-2
Chart

A-3
Chart

A-4
Chart

googoooo

Ctrl +

Shift + click in
Alt + drag in
Shift + drag

Alt + Shift +
click

Shift + click
Shift + click
Double-click

Double-click
Double-click
Shift + drag
Ctrl + drag
Double-click
Double-

click

200

Chart User’s Guide



Chart

t

Data Pad

Ctrl + Space Bar
Esc key

Ctrl + ¥ or Ctrl +
Shift + 1

Double-
click

Enter

Enter

Shift + click
Ctrl + clickt
Tab
Enter
Esc key

Windows
Alt

<Enter>

Alt

Appendix A —

201



202 Chart User’s Guide



A PP ENUDTIZX B

Chart
PowerlLab
B
Chart
PowerlLab
ADInstruments Japan
web
Chart < >
< >
Chart
PowerlLab

Chart User s Guide 203



Configuration Information B
Figure B-1 Chart for Windows, 5.0

Systeml Chart for Windowsl Extensions | Addresses | Documentsl PowerLabI Front-endsl Pods I

wiww adinstruments. com -~

Intermational [Australia)
Tel +61(2) 9859 5455
Faw: +B1 [2) 9899 5847
E-mail: infoEadi. com. au

Azia

Tel +86 (21] 5830 5639

Faw: +86 [21) 5830 5640

E-mail: infof@adinstruments. com.ch LI

Copy to Clipboard | QK I

ADI

Chart

PowerlLab

Chart

PowerlLab

204 Chart User’s Guide



Chart
[ 1
Chart
[ 1
Chart (
Chart )
[ 1 < >
<Revert> Chart
Chart
[ 1
Chart
Zoom
Chart X-Y
X Y
[ 1 Chart
X-Y X-Y
[ 1
(Time Format) < >

Appendix B — 205



[ 1 Chart

(

[ 1 Chart
[ 1

[ 1

Macro

[ 1

[ 1

[ 1

[ 1

< >)
Chart
< LS
Chart
< >
A-1
Chart

206

Chart User’s Guide



[ 1 Chart (

< > Chart
Chart )
[ 1 Chart
[ 1 < >
<Revert>
Chart

[ ] <Ctri+ >

< > < >
Windows 98
[ 1]
[ 1
< >
< >
<
>
[ 1 720 powerlLab Chart
100k / SP powerLab Chart
1 200,000 / (UsSB )

200,000 /

Appendix B — 207



[ 1] PowerLab

200KHz
USB
[ 1 PowerlLab
[ 1
[ 1
Off
(
[ 1 Chart
[ 1
( )
[ 1< 7 > (Chart
)
[ 1 < / >
[ 1 Chart
Chart
Chart <
( )

)

Chart

PowerlLab

Start

208

Chart User’s Guide



[ 1 < / >
[ 1
[ 1 < >
[ 1] Chart
[ 1 Setup
< > < >
[ 1
(
)
[ 1
[ 1
Chart
[ 1 Chart

Appendix B — 209



[ 1]
[ 1
[ 1]
[ 1] Chart
[ 1]
[ 1]
[ 1]
[ 1

210 Chart User’s Guide



g

ADInstruments Pty Ltd (
ADI ) ADI

ADI

ADI

ADI
MacLab
ADI

ADI

ADI

ADI

ADI

ADI

ADI

ADI

ADI

ADI

Chart User’s Guide

245



guooooboggd
ADI

ADI
ADI
1D
ADI
ADI
ADI
ADI

ADI

246

Chart User’s Guide



	目次
	1　はじめに
	Chartを使用するための基本事項
	本書の利用法
	必要なコンピュータ
	PowerLabシステム
	PowerLabとMacLabモデル
	Chartの起動とライセンス

	データ収録の基本
	サンプリング速度
	フィルター処理
	デジタル化
	レンジ
	ノイズ
	ディスプレイの限界


	2章　Chartの紹介
	Chartとは
	Chartファイル
	Chartファイルを開く
	Chartファイルを閉じるか終了する
	Chartアプリケーションウィンドウ
	Chartドキュメントウィンドウ
	Chartビュー

	ツールバー
	記録する
	記録中のディスプレイ
	ブロックと設定
	記録とモニタリング
	記録中にコメントを入れる
	バックグラウンド記録
	記録する時間帯
	データバファリング


	3章　Chartのセットアップ
	サンプリング速度の設定
	最大連続サンプリング速度

	チャンネルコントロール
	入力アンプ
	シグナルの表示
	フィルター処理
	シグナルの入力コントロール
	その他の機能
	フロントエンドとポッド

	単位変換
	値を変換
	単位名の選択

	チャンネルセッティング
	トリガー
	コントロールの設定

	スティムレータ
	モード
	コントロールの設定
	スティムレータパネル
	スティムレータ出力

	複数のPowerLabsを使う
	記録を同期する
	最大サンプリング速度


	4章　データディスプレイ
	Chartビュー
	チャンネルのディスプレイサイズを変更
	スプリットバー
	振幅軸

	ディスプレイの設定
	チャンネル設定
	チャンネルタイトル
	カラー
	スタイル

	ズームビュー
	デジタル値の読み取りを表示
	Chartウィンドウを整理する

	5章　ファイルの取り扱い
	エクスペリメントギャラリー
	エクスペリメントギャラリーを使う
	エクスペリメントギャラリーを管理する

	データを選択する
	データを削除する
	データを転送する
	クリップボード
	データをコピー、消去、ペーストする

	セーブオプション
	選択範囲の保存
	ファイルを追加する
	印刷
	ページ設定
	印刷のプレビュー
	印刷コマンド

	コメント
	コメントウィンドウ

	ファイルのバックアップを採る

	6章　データの解析
	波形からデータを計測する
	マーカを使う

	データの検索
	検索の基準
	選択の基準
	繰返しデータを検索する

	データパッド
	データパッドにデータを書き加える
	コラムを調整する
	印刷
	テキストやエクセル形式で保存
	表計算機能

	X-Yビュー
	スペクタラムウィンドウ
	スペクトラムの設定

	ノートブックウィンドウ
	演算入力
	サンプリング速度
	シグナルのディスプレイ
	生データのコントロール
	演算入力コントロール
	演算入力機能

	チャンネルの演算
	算術演算
	周期変動
	微分
	デジタルフィルター
	積分
	シフト
	スムージング


	7章　カスタマイズと自動化
	設定（プリファレンス）
	デフォルト設定
	ライセンスマネージャー
	メニュー
	コントロール
	カーソル
	外部トリガー
	スペシャルアクセス

	マクロ
	マクロを記録する
	マクロを作動する
	マクロを削除する
	マクロ作成時のオプション
	マクロコマンド

	Chartエクステンション
	Chartモジュール

	A　メニューとコマンド
	メニュー
	キーボードショートカット一覧表

	B　トラブルシューティング
	テクニカルサポート
	一般的な問題の解決策

	ライセンス及び保証承諾書

