Blopac Student Lab PRO Manual

Compatible Operating Systems

Windows® 98SE/2000/Me/XP
Macintosh OS 8.6-9.2.2

e BIOPAC Systems, Inc.




BIOPAC Systems, Inc.
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July 28, 1995

(HAPS)

HAPS
(National Institutes of Health) (the United States Department of
Agriculture)

HAPS

The Human Anatomy and Physiology Society (HAPS)
222 South Meramec, Suite 203, St. Louis, MO 63105
1-800-448-HAPS
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Biopac Student Lab PRO BSL PRO
BSL PRO

BSL PRO

Biopac Student Lab PRO
BSL PRO  Macintosh Windows
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Biopac Student Lab PRO

BSL PRO Microsoft
Word Microsoft Excel Aldus
IntelliDraw PageMaker DTP
BSL PRO

1
BSL PRO

BSL PRO  Macintosh
Windows
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Biopac Student Lab

PC
PC:
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PC:
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MP30 MP35
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MANPRO (Biopac Student Lab PRO Guide)
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Biopac Student Lab PRO
Biopac Student Lab PRO

BSL PRO for PC Windows®

Windows 98SE PC

USB

RAM: 64 MB
HDD: 100 MB
CPU: 200MHz

BSL PRO Macintosh

0S 8.6-9.2.2 (OS X ) MacintoshPC

USB

RAM: 64 MB
HDD: 100 MB
CPU: 200MHz

1000

Ch MO

Visit the online support center at www.biopac.com
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2 BSL PRO
Biopac Student Lab PRO
MP30 MP35 MP30 MP35
Biopac Student Lab PRO
Windows Biopac Student Lab PRO

Biopac Student Lab

The program cannat find the MP30 hardware. To analyze saved Eil
data (using software only) click on 'OK'. To acguire data, check :
MP30 povver and connections, and click on 'Retry’. Retry
MP30 MP35 OK
MP30 MP35
MP30 MP35
a) MP30 MP35

Biopac Student Lab
PRO v3.6.7

MP30 MP35
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File Edit Transform  Display  Window  About  MP30 ==X

LI D B EIS)E= =
—_ 000000 sec ([ 000000 sec |[] noooooHz ([ 000000 BPM ([ 0.00000 volts

[
[
0.0000 2.0000 Sa;.&oﬁgg £.0000 kl T IQ
i Pl Gtat | @
Ready
> > Win >New>Graph (Mac ).
> > (File>New>Graph
Mac )
>
PC: ( > > )
Mac: > >

Visit the online support center at www.biopac.com
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BSLPRO

@ The Biopac Student Lab Pro®
i

le Edit Tranzform Display  ‘wWindow About  MP30

FFT
MP30 MP35
*Mac ® Apple

MP30 MP35
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/
MP30 MP35
=+ 10V
y
MP30 MP35
MP30 MP35

MP30 MP35

/0 170
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1. Windows

MP30 MP35

BIOPAC Student Lab Pro

Untitled = ER

—_ 00000 sec [ 000000 s=c [ [ireg ]0.00000Hz [ 0.00000 BPM
=
|
=
0.0000 2.0000 4.0000 £.0000
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MP30 MP35

Channel Acquire Data Label Prezetz iew/Change

[ Plat on Screen Parameters

II Enable Yalue Display
MP30 ANALOG INPUT CHAMMELS
CH1 M P ¥ | |CHT Input | =2l
CHZ I |CH2 Irput > | =l
CHZ T |CH Input | =2
CHYe [T |CH4Inpul - | ﬁ
CALCULATION CHAMMELS
€l T IIF JC1-calculation - OFF > | =&l
L2 [TICT |c2- caleulation - OFF > | =z
i through
€1z T [£12- calculation - OFF > | =&
CH1 CH4 C
Cl C12
MP30 MP35
CH1
38
=]
/
/
MP30 MP35

Visit the online support center at www.biopac.com
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Setup Acquisition

23

IHECDrd j and ISave oncE

Sample B ate: |2|:||:|_|:| vI zamplez/zecond

j Lizing IF'E k ernary

[

bl & acquisition length: 17365 kSamples

Current acquizition requires: 12 Kbytes

Acquigition Length: IED.DDDDDD

KT

I zeconds b I

[ Repeat every |I:|

I seconds j I fiar j |1

fimes

- /1 /PC

PC
BIOPAC student Lab Pro

— MP30 MP35

Biopac Student Lab PRO MP30
100,000 2kHz

RAM
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BSL PRO
MAC
Graph Window
e BSL PRO BSL PRO
[ _J
[ _J [ _J
(@]
" + " Mac "Alt+ " Windows BSL PRO
( ) 0.0
MP30 MP35 LED "BUSY"
" + "(Macintosh) "Alt+ "(Windows)

Visit the online support center at www.biopac.com
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’Q; The Biopac Student Lab Pro® HmEE

File Edit Transform  Dizplay  Window  About  MP30

5 [ [

EEENEINAM FILESA\BIOPAC SYSTEMS. INCABIOPAC STUDENT LA... [M[=] E3

ooomy [A][CBpm_JpooerM  [3] [Cpp]l0.00my

[=]z][e]
| Deep Breath |EEE‘
| J J 1.00 :}ﬂ
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1.00
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-1.00
- [
= 250
Bl fodoond 14%%%%#&00 =
g T T ' -2.50
:‘% 0.50 "
% f ‘\/\\/\ N /\ \/\ _\/\D.DD =
I -0.50 =
0.0 2 Semn;g 80 1600 1920 2240 k T Q
4] b Star ]
Dl=]=)=]
*** You can ENMTER TEXT and SANE TEXT in this Journal j

Ready, Grid Off Chart Memory

“4Channel.acq” Sample File Display

22

+10 -10V
MP30 MP35

30
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Horizontal Scale E |

Scale;

Im zecondzddiv

Start;

IEI.EIEIEIEIEI zeconds

Precizion:

Ok

I ] - I digitz

LCancel |

Visit the online support center at www.biopac.com
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I
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( )
( )
Microsoft word
( )
Macintosh " +Z" WindowsPC "Ctrl+z"
AN T( T)
BSLPRO
( )
BSLPRO 1
( )
(@) (b) (©)
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BSLPRO
1

X-Y
X-Y 1

1
X-Y
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X-Y
X-Y

X
Y
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BSLPRO

Macintosh  Windows
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PC  MAC
)

X-Y

o] i B [E E |

]
=t

B
24

M
M

o OER /

( CH1 )
"Ctrl+click" (PC) "Option-click" (Mac)

Visit the on.
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£l

=l

Mac -

MP 30 MP35

Student Lab

PC - "Browse
Mac - "Select "
PC - Mac —
Macintosh
BSLPRO
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BSLPRO

BSLPRO

BSLPRO

(Win. wmf Mac pict)

BSLPRO
DTP

BSLPRO

Visit the online support center at www.biopac.com
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1)
2)

> : > >

3) “ > ” Save As HE

77 [ 77
Save jn: I 23 Biopac Student Lab Pro w36 d £ IE;_
Create Mew Folder| (i

4)
5) gtl

6) tOOI File name: IUﬂl\lled.gll DOpen I
Save as lype: IGraphTEmpIale [=GTLI ﬂ Cancel |

- [Dl=]=]=]
/7 /

Save As
Save jn. I 23 Your Mew Lessons j gl IEE_

[ ptior,..

File name:

oL zonal Leszon name. gt Save I
Save as lyper | GraphTemplate [“GTL) j Cancel |

www.biopac.com
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C— : MP30 MP35

MF30
Setup Channels...
Setup Acquizition. ..
Setup Triggerning...
Show [nput Yalues. .
Shiaw b anal Cantral...
Show Stimulator...

Electrode Checker
W AutoPlotting Ctrl+T
w Scrolling
v Wwarn On Ovenarite

Organize Channel Presets

MP35 Biopac Student Lab PRO
MP30 MP35
B
A B
MP30 MP35

Visit the online support center at www.biopac.com
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4
BSLPRO MP 30 MP35
MP 30 MP35
Channel Acquire Data Label Presets Wiew/Change
Plat on Screen Parametars
II Enable W alue Digplay l
MP30 ANALOG INPUT CHAMMELS
CHI WM [cH Input > | =zl
CH2 T [CH2 Input =
CHE T [CH3Input x| =z
CHY [T ICH4In|:nut x| ==

CALCULATION CHAMMELS

1 I |ci - caleulation - OFF
€2 I |c2- calculation - OFF
L3 T I |c3- calculation - OFF
C4 I I |c4- calculation - OFF
08 I |C5- caloulation - OFF
C8 I |c6- caloulation - OFF
07 I |c7- calculation - OFF
€8 T I IF o8- calkulation - OFF
€8 I |cd- calculation - OFF
C0 I |Ci0- caleulation - OFF
Ci11 I |Ci1 - calculation - OFF
Cl2 T |Ci2- caleulation - OFF

02308 1R R R
i
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MP 30 MP35

1. BSLPRO (BSLPRO )
2.

Windows

Macintosh Graph Window
3.
4.

MP30 MP35
16 MP 30 MP35 4 12
/
MP 30 MP35

Visit the online support center at www.biopac.com
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MP35
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MP30
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Default

Accelerometer (5 g)
Accelerometer (50 o)
Ajrflany

Blood Pressure Cuff

BMC (1010 +10 Valts max.)
BMC (-50to +50 Valts max.)
ECG (.5 - 35 Hz)

ECG (.05 - 35 Hz)

ECG (.05 - 150 Hz)

EEG (.5 - 35 Hz)

EMG (30 - 250 Hz)

EMG (30 - 500 Hz)

EnZ (.05 - 35 HZ)

Force (0 - 50 grams)

Force (0 - 100 grams)

Farce (0 - 200 grams]

Force (0 - 500 grams]

Force (0 - 1000 grams)
Goniometer

GSR (0 - 33 H)

GER Change

Hand Dynamometer (Ka)
Hand Dynamometer (Lbs)
Microphone

PPG (.5 - 353 Hz)

Pressure

Respiration

Stethoscope (Heart Sounds)
Stethoscope (Woratkoff Sounds)
Stimulatar (BELSTK 0-10%)
Stimulatar (BSLSTK 0-100%)
Swwitch

Temperature (deg. C)
Temperature (deg. F)
Temperature Change (deg. C)
Temperature Change (deg. F)
Torsiometer

Ofe

dp/dt

dp/dt in.

dp/dt Max.

ECG - B-R Interval

ECG - B-wave Amplitude
EEG alpha (8- 13 Hz]
EEG beta [13- 30 Hz]
EEG delta [1 - 5 Hz]

EEG theta [4 - 8 Hz]
EMG - Integrated

EMG - RS

Heart Rate [from ECG]
Large Animal Systalic BF
Large Animal Diaztolic BF
Large Animal Mean EP
Large Animal Heart Rate
Lung Yalume

Pulze Rate [from PPG]
Rezpiration Fate

Small Animal Syztalic BP
Small Anirnal Diastolic BP
Small Animal Mean BP
Small Anirnal Heart Fate

Integrate
Smoathing
Difference
Fiate

Math
Function
Filker

E spreszion
[relay

Visit the online support center at www.biopac.com

MP30

Channel Setup E

Preszet was added successfully

MP35
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/
=2z|

Input Channel Parameters Ed |
Channel Murmber ||:H‘|
Channel Preset |EEI3 lead 1
Channel Label IEEG lead 1
— Dhigital Filkers: —Hardware;
Lraler anndind & namnie Gairt: I w200 - I
AR g TR

AR AT o A3

Filter: m

Type: Im

Freq: IM Hz
0: Im

Offzet; ID i

Input coupling: & AC & DC
. 0EHEHE & 05H=HE
i+ 1 kHz LF i~ BkHz LF

Update hardware niow |

MNew Channel Preset | Scaling... | 0] I LCancel |
Integrate Parameters
Channel Humber £
Channel Preset
Channel Label II:‘I - Integrate
Sowrce channel: IEHT, ECH lead 1 j o
— Option
" Average over samples |:| ¢ Reset via channel
[ ]
Control Channel: IEH'I LECG lead 1 j

Samples: I3

W | Farameters
£ Eectify

f% | Hoot mean square

I™ | Blemave Baseline

— Reset thresholdz

L0k IEI.EIDDEIEI i
HIGH IEI.EIDDEIEI i

— Reset tri
i rllg.|ger [~ Mean sublraction
& Positive y |
" Megative pee:;-:ogyce I'I.DDDDD ZEC

Wew Ehanne! Freset

Scaling... | ok |

Cancel |
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Change Scaling Parameters E3 |

CH1, ECG lead 1

[ nipLit walue Scale value

cait | o000y [0

cal| [ioooo @y [io

Units labet [
oK

LCancel |

Change Scaling Parameters Ed |

C1.C1 - Integrate

[nput value Scale value

] | [10000 e |10
Eal2| {10000 g 10
Urits label: I‘v’u:ultsl

LCancel |

Visit the online support center at www.biopac.com
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BSLPRO

BSLPRO

Call

MP

+10V

Call Cal2

Cal 2

MP 30 MP35

45
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MP30 MP35

Setup Acquisition

Recaord LI and IAppend j to IDisk j acquisition

é;;ﬂfémﬂnﬂe. 2000.0 ‘I sarplesdsecahd Fieset |

&= acquisition length: [B94E3 kS amplez]
Cuirent scquisition requires 27 Mbptes
Tatal Lenath: ([T IhDurs =l
n = b
I™ Bepeateveny [0 | B N T
/
MP30 MP35 " "
MP 30 MP35 "
30 MP 30 MP35
30
1 / /

BSLPRO 1 1

Visit the online support center at www.biopac.com
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MP35
MP30
PC

PC

RAM

Autosave File Setup x|

File Name: |narne|

Enter chars for the initial file name. A four

digit number will be automatically Lo
appended.
MP 30
MP35 " "
B CAVIACOECGMAC2 ACQ -1-
LI
F'ﬂ 7] [z
= = 0 244344 +
= 00Ew00 £l
Mot
043858
114.298% ]
95 24376
ﬁ N, rL reamn &
L — ] — (s |
00000 43040 Emme 12812 N
+ +] St []

[T

(RAM)

) RAM

47
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1
PC
" " MP30 MP35 1 1
II200II
( )
Windows
"Custom™ Macintosh
Setup Acquisition E x|
IFIemd :l and ISavenr‘:eﬂ o |Ma‘m|y ;I acquisition
e e [12500 =] samples/second l
Muxqua%& — (5545 kSamples]
Cunerd acqui 1 FHBhptes
Total Length: ﬁ = Isen:nnds vI
1 (Y »
6.25k
" Repeat ey i%g secmd:ﬂ IIor ﬂ |'I
250000
20000
12500 =
100Hz 200
(FFT)
TIP: 3 4
( GSR
) (EMG,EEG,ECG, )
ECG

Visit the online support center at www.biopac.com
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ECG

ECG QRS
ECG

0———0\_’\'/’—‘

BSLPRO ( )
ECG
(99,999 )
BSLPRO
(RAM)
BSLPRO
30 " " ms s

30 0.5 30,000
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MP30

60

1
BSLPRO
MP35 ( MP)
1
BSLPRO
)
( ) 2
15
14
1 / /
BSLPRO
/

Visit the online support center at www.biopac.com
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CH1
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BIOPAC

Visit the online support center at www.biopac.com
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PRO Input Channel Parameters E
Channel Muriber |CH‘|
Channel Preset |EEG lead 1
=| Channel Label |ECG lead 1
— Digital Filters: —— Hardware:

Lol applied F sanpale Gair: |x2DU - l
A3 fe SRR

samatan e o s Offset: ID i’
Filter: m Input coupling: € AC % DC
Type: ILowF'ass =l [[£ nosHEHR # DEHHE

Freq:  |100.0000 Ha & 1kHzLP " SkHzLP
G: 0707000

ﬂewEhanneIF’resetl Sc:gling...l ok I LCancel

Pro
2 1
FIR
MP30
MP35
Q
0.707 Q
1/2
172 0.707 Q

05 Q 1 Q
60Hz
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AC DC

MP30 MP35

Gair: =200 - I
100 50,000 =100 -
w200 —
wh00
w1000

100 100 e

%5000

10000

%25000 -
%50000 x

EEG ECG EMG

to

DC AC

Analog Channel Setup E

PC Offzet muzst be bebween -10 mi and 10 mt

Mac

mv PRO

Visit the online support center at www.biopac.com
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MP30 MP35
(mV)
(+- mV) (uv)*
(mV) (uVv)y** (mV / Div.)
x 100 140%** (_70 to +70) | 195 -10 to 78.1 50
+10
x 200 100 (-50 to +50) | 97.7 -10 to 78.1 25
+10
x 500 40 (-20 to +20) 39.1 -10 to 78.1 10
+10
x 1,000 20 (-10 to +10) | 19.5 -10 to 78.1 5
+10
x 2,000 10 (-5 to +5) 9.77 -10 to 78.1 2.5
+10
x 2,500 8 (-4 to +4) 7.81 -10 to 78.1 2
+10
x 5,000 4 (-2 to +2) 3.91 -10 to 78.1 1
+10
x 10,000 2 (-1 to +1) 1.95 -10 to 78.1 .5
+10
x 25,000 .8 (-.4to+.4) |.781 -10 to 78.1 2
+10
x 50,000 A4 (-.2to+.2) |.391 -10 to 78.1 A
+10
* 1024 10 MP30 D/A
bl 20Mv 256 8 MP30 D/A
Fhx x 100
20%
AC DC
AC ECG, EEG, EMG, EOG, PPG,
DC , GSR, , BNC,

Visit the online support center at www.biopac.com
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1)

AC

0.05Hz/0.5Hz

0.05Hz /0.5 Hz

» 0.05Hz
> 0.5Hz

» MP30

1KHz

ECG
EEG,PPG,EMG
1KHz S5KHz

1

57

DC 0
AC
DC
1KHz/5KHz
AC DC

AC

2000Hz

5KHz
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* BSL 50Hz 60Hz
* MP30 MP35>
> / >
BSL BIOPAC www.biopac.com
P 50 Hz 60 Hz BSL
( v 2
/ /Q
/ 2
0 -5 KHz 200 DC -10 -10 mv
( ) C ) |C ) 5KHz LP | 10 10
12X
3 SS26L 0 5g 0-35Hz |LP LP Band 500 DC 11 g
59 ( 66.5 Hz | 38.5 Hz | Stop 1KHz LP | 10
> )1 Qo5 Q1.0 |50Hz
: 100
60.0 Hzf
Q1.0
3 SS27L 0 50g 0-35Hz |LP LP Band 500 DC 7.5 10 g
(50 g) 66.5 Hz | 38.5 Hz | Stop 1KHz LP | 6.5 0
* Q05 Q10 |[S0Hz
: 100
60.0 Hzf
Q1.0
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59

( v 2
/ /Q
/) 2
3
SS11L 0-35Hz LP LP Band 2500 DC -3000 -10 Liter/
( 66.5 Hz | 38.5 Hz | Stop 1KHz | 3000 10
*
*% ) Q 0.5 Q 1.0 50 Hz LP
« ” 60.0 Hz®
Q1.0
: 100 /
SS19L( ) 0-35Hz |LP LP Band 500 DC 0 0 mmHg
*x ( 66.5 Hz | 38.5 Hz | Stop 1KHz |25 100
*
: 100 / ) Q05 Q10 |[S0Hz LP
60.0 Hz®
Q1.0
BNC (-10 to SS9LBNC 0-1KHz 1000 DC -1 -1 V
+10 Volt max.) ( ) ( ) ( ) 1KHz 1 1
+-1V +- 10 LP
Vv
2 X
BNC (-50 to SS9L BNC 0-1KHz 200 DC -1 -1 Vv
+50 Volt max.) ( ) ( ) ( ) 1KHz 1 1
+- 10V +- LP
50V
2 X




60 Part C
( 1 2
/ /Q
( /) 1 2
3
ECG SS2L ECG 5-35Hz | LP LP Band 2000 |0 AC -1000 -1 mv
(0.5 - 35 Hz) ( 66.5 Hz | 38.5 Hz | Stop 0.5Hz | 1000 1
)* Q05 Q1.0 50 Hz HP
1KHz
R- 60.0 HzP LP
R Q1.0
1100 /
ECG SS2L ECG .05-35 LP LP Band 2000 |0 AC -1000 -1 mv
(0.05 - 35 Hz) Hz 66.5 Hz | 38.5 Hz | Stop 1KHz 1000 1
. Q05 Q1.0 50 Hz LP
0.05Hz
60.0 Hz® HP
. Q1.0
R
: 100 /
ECG SS2L ECG |0.05-150 |LP 2000 [0 | AC -1000 | -1 mv
(0.05 — 150 Hz) Hz 150Hz | ( ) ( ) 1K Hz 1000 |1
ECG Q 0.707 LP
0.05Hz
ECG Hp
50/60Hz
: 500 /

Visit the online support center at www.biopac.com



Acquisition Functions 61
( 1 2
/ /Q
/) 2
3
EEG SS2L 0.5-35 LP LP Band 2500 AC -10 -10 mv
(0.5 - 35 Hz) EEG Hz 66.5Hz |38.5Hz | Stop 0 1KHz LP | 10 10
Q05 Q1.0 50 Hz 0.5 Hz
HP
EEG * 60.0 Hz®
Q1.0
£ 100 /
EMG SS2L EMG | 30-250 | HP LP Band 2500 AC -1000 | -1 mv
(30 —250 Hz) Hz 30.0 Hz | 250.0 Hz | Stop 1K Hz 1000 1
with Notch 500 ( 0.707 0.707 50 Hz LP
bandwidth  250Hz )* QO. QO.
0.5 Hz
60.0 Hz® HP
Q1.0
" “RMS”
: 500 /
EMG SS2L EMG 30-500 | HP LP 2500 AC -1000 | -1 mv
(30 =500 Hz) Hz 30.0Hz |500.0Hz |( ) 1KHz LP | 1000 |1
EMG Q0.707 | Q0.707 0.5 Hz
. . HP
“RMS”
: 2000 /
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( 1 2
/ /Q
( /) 1 2
3
EOG SS2L EOG( 0.05-35 |LP LP Band 5000 | 0 AC -1000 | -1 mv
(0.05 — 35 Hz) ) Hz 66.5Hz |38.5Hz | Stop 1KHz LP | 1000 |1
- 100 / Q05 Q1.0 50 Hz 0.05 Hz
60.0 Hp
* Hz@
Q1.0
(0- SS12L 0-35Hz |LP LP Band 500 |0 DC 0 0 g
509) 66.5Hz |38.5Hz | Stop 1KHz LP | 5 50
* Q05 Q1.0 50 Hz
* 60.0
Hz®
Q1.0
(0- SS12L 0-35Hz |LP LP Band 500 |0 DC 0 0 g
100g) 66.5Hz |38.5Hz | Stop 1KHz LP | 5 100
* Q05 Q1.0 50 Hz
* 60.0
Hz®
Q1.0
(0- SS12L 0-35Hz |LP LP Band 500 |0 DC 0 0 g
200g) 66.5Hz |38.5Hz | Stop 1KHz LP | 5 200
- Q05 |Q10 |0Hz
* 60.0
Hz@
Q1.0
(0- SS12L 0-35Hz |LP LP Band 500 |0 |DC 0 0 g
5009) 66.5Hz |38.5Hz | Stop 1 HzLP |5 500
o
X Q05 Q1.0 50 Hz
60.0 HzP
Q1.0

Visit the online support center at www.biopac.com
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( 1 2
/ /Q
( /) 2
3
(0- ss12L 0-35Hz |LP LP Band 500 DC 0 g
1000g) 66.5Hz | 38.5Hz | Stop 1KHz LP 1000
* Q05 Q1.0 50 Hz
>
60.0 Hzp
Q1.0
SS21L  SS24L 0-35Hz |LP LP Band 2000 DC -2250 | -90 <
66.5Hz | 38.5Hz | Stop 1KHz LP | 2250 | 90
* Q05 Q1.0 50 Hz
: 100 /" 60.0
Hzp
Q1.0
GSR SS3LA 0-35Hz |LP LP Band 2000 DC 0 0 uMho
(0 - 35 Hz) GSR 66.5 Hz | 38.5Hz | Stop 1KHz LP | 1000 | 10
SR X Q05 Q1.0 50 Hzo.o
Hzp
* Q1.0
100 /
GSR SS3LA .05-35 LP LP Band 5000 AC 0 0 uMho
Hz 66.5 Hz | 38.5Hz | Stop 0.05 Hz | 1000 10
0.05Hz Q05 Q1.0 50 Hz HP
1KHz LP
o * 60.0 Hzp
100 / Q1.0
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( 1 2
/ /Q
( /) 2
(Kg) SS25L 0-35Hz |LP LP Band 500 DC 0 0 Kg
66.5Hz |38.5Hz | Stop 1KHz LP | 6.57 100
* Q05 Q1.0 50 Hz
- 100 >
60.0 Hz®
Q1.0
(Lbs) | SS25L 0-35Hz |LP LP Band 500 DC 0 0 Lbs
with Notch | 66.5 Hz | 38.5Hz | Stop 1KHz LP | 6.57 220
o Filter* Q05 Q1.0 50 Hz
: 100
60.0 Hz?
Q1.0
SS17L 5-200 LP 200 AC -10 -10 mv
Hz 200Hz ( ) ( ) 1K Hz 10 10
Q 0.707 LP
+ 500 0.5 Hz
HP
PPG SSAL  PPG 5-35Hz | LP LP Band 5000 AC -1000 | -1 mv
05-35H7) | ( 66.5Hz |38.5Hz | Stop 1K Hz 1000 |1
1 Qo5 Q1.0 50 Hz LP
60.0 0.5 Hz
: 100 Hzp HP
Q1.0

Visit the online support center at www.biopac.com
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( 1/ 2)
/ /Q
/) 2
3
SS13L 0-35Hz |[LP LP Band 500 DC 0 0 mmHg
66.5 Hz | 38.5Hz | Stop 1KHz 2.5 100
Q05 Q1.0 50 Hz
*
60.0 Hzf
Q1.0
**
1100 /
SS5L .05-35 LP LP Band 2500 AC -10000 | -10 mv
Hz 66.5Hz |38.5Hz | Stop 0.05Hz | 10000 |10
(SS5L) 0.05Hz Q05 Q1.0 50 Hz HP
60.0 1KHz LP
* Hzp
Q1.0
1100 /
SS5LA .05-35 LP LP Band 5000 AC -10000 | -10 mv
Hz 66.5Hz |38.5Hz |Stop 0.05Hz | 10000 |10
(SS5LA) 0.05 Hz Q05 Q1.0 50 Hz HP
1KHz LP
* 60.0 Hzf
Q1.0
1100 /
SS5LB .05-35 LP LP Band 1000 AC -10 -10 mv
. . Z . Z . Z
0.05Hz | Hz 66.5 H 385 H Stop 0.05 H 10 10
1KHz LP
* 60.0 Hzf
Q1.0
- 100 /
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( 1 2
/ /Q
( /)
3
( SS30L 40 - 60 Hz | HP LP 2000 AC -1000 | -1 mv
F 40.0 F 60.0 0.5 Hz 1000 1
£ 200 / Q0.707 | Q0.707 HP
1KHz LP
( SS30L 50-100 | HP LP 2000 AC -1000 | -1 mv
) SS3L Hz 50 Hz 100 Hz 0.5 Hz 1000 1
SSI9L Q0.707 | Q0.707 HP
1KHz LP
- 200 /
0-1KHz 1000 DC 0 0 v
(BSLSTM 0 — ( ) ( ) ( 5KHz LP | 10 10
10V) 0 10V
1KHz
- 200 /

Visit the online support center at www.biopac.com
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( 1/ 2)
/Q
/)
0-1KHz 1000 DC 0 0 \Y
(BSLSTM 0 — ( 5KHz LP | 10 100
100V) 0 100V
1KHz
1 200 /
0-1KHz 200 DC 0 0 \Y
(BSLSTMA 0 - ( 5KHz LP | 50 10
100V) 0 100V
1KHz
: 200 /
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( 1 2
/ /Q
( /) 2
3
0-1KHz 200 DC 0 0 Y%
(BSLSTMA 0 — ( ) ( ) ( ) 5KHz LP | 50 100
100V) 0 100V
1KHz
: 200 /
SS10L 0-30Hz |LP Band 1000 DC -1 -1 Y%
30 Hz Stop ( ) 1KHz LP | 1 1
Qo0.707 |90Hz
* 60.0
: 200 / Hzf
Q1.0
(  .C) |ss6L 0-35Hz |LP LP Band 2000 DC 0 322 |=
66.5Hz |38.5Hz | Stop 1KHz LP | 1000 |35
Q05 Q1.0 50 Hz
o * 60.0
: 100 / Hzf
Q1.0
(  .F) |ss6L 0-35Hz |LP LP Band 2000 DC 0 90 <
66.5Hz | 38.5Hz | Stop 1KHz LP | 1000 | 95
* Q0.5 Q1.0 50 Hz
: 100 / 60.0
Hz®
Q1.0

Visit the online support center at www.biopac.com
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( 1 2
/ /Q
( /) 2
3
SS6L .05-35 LP LP Band 2000 AC 0 0
( .0 Hz 66.5Hz | 38.5Hz | Stop 0.05Hz | 1000 |2.78
Q05 Q1.0 50 Hz HP
60.0 1KHz LP
* Hz@
£ 100 / Q1.0
SS6L .05-35 LP LP Band 2000 AC 0 90
( .F Hz 66.5Hz | 38.5Hz | Stop 0.05Hz | 1000 |95
Q05 Q1.0 50 Hz HP
60.0 1KHz LP
* Hz®
: 100 / Q1.0
SS2L SS23L | 0-35Hz | LP LP 2000 DC -2250 | -90
66.5 Hz | 38.5 Hz 1KHz LP | 2250 | 90
*x Q05 Q1.0 60.0 Hz
: 100 / Q1.0
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Oif |
dp/dt Smaathing
dp/dt Mir. Difference
dpddt b ax. Rate
ECG - B-R Interval b ath

ECG - A-wave Amplitude Function
EEG alpha [3 - 13 Hz] Filter
EEG beta [13 - 30 Hz] Exprezszion
EEG delta [1 - 5 Hz] Delay
EEG theta [4 - 8 Hz]
EMG - Integrated
EMG - RS

Heart Rate [from ECG]
Large Animal Spstalic BP
Large Animal Diastolic BF
Large &nimal Mean BF
Large Animal Heart Rate
Lung “folume

Pulze Rate [from PPG]
Rezpiration Rate

Small Animal Syztolic EP
Small Animal Diastolic EP
Small Animal Mean BP
Small Animal Heart F ate

Visit the online support center at www.biopac.com
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Cal1-Cal2 Cal1-Cal2
dp/dt @ 200 1 0 mmHg/
samples/sec. 200
dp/dt @ 500 500 1 0 0 mmHg/
samples/sec. / 1 500
dp/dt @ 1000 1000 1 0 0 mmHg/
samples/sec. / 1 1000
EMG EMG
EMG 20
20 -
Rectified (
)
: EMG
EMG - RMS EMG
EMG 20
-RMS
RMS EMG
20
: EMG

Visit the online support center at www.biopac.com
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= Liters/sec
-0
: Airflow
Q
EEG alpha (8-13 Hz) 8 13Hz 8 13 0.707
EEG
EEG beta (13 - 30 Hz) 13 30Hz 13 30 0.707
REM
: EEG
EEG delta (1 -5 Hz) 1 5Hz 1 5 0.707
: EEG
EEG theta (4 - 8 Hz) 4 8hz 4 8 0.707
1 EEG
Remove
Baseline
dp/dt Min. dp/dt 40 180 | 5% n/a

Visit the online support center at www.biopac.com
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: “dp/dt”
dp/dt Max dp/dt 40 180 | 5% n/a
)11
: “dp/dt”
ECG - R-R ECG R 0.33 |15 |5%
3
ECG (40 — 180 BPM
)
: ECG
ECG - R- ECG R 40 180 | 5% n/a
ECG (40 - 180 BPM )
: ECG
(from ECG) ECG BPM (BPM) 40 180 | 5%
R-R
ECG
(40 - 180 BPM )
R
ECG
40 250 | 5% n/a
40 -
250
40 250 | 5% n/a
40 -
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250
40 250 | 5% n/a
40 - 250
ECG (BPM) 40 250 | 5%
BPM R
R BPM
40 - 250
R
: ECG (40 - 250
BPM )
from PPG PPG (BPM) 40 180 | 5%
BPM R
R BPM
40
180BPM
R
: PPG
(BPM) 6 20 5%
BPM
BPM 6
20BPM

Visit the online support

center at www.biopac.com
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( 6 -
20 )
40 600 | 5% n/a
100
600
40 600 | 5% n/a
100 600
40 600 | 5% n/a
100 600
ECG (BPM) 40 600 | 5%
R
R BPM
100
600

: ECG (100 — 600
BPM)

75
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b) EMG
c) EMG " "

Integrate Parameters

Inteqrate

Visit the online support center at www.biopac.com
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EMG

EMG

= CAINT.ACQ hd
. BEEEIE
5
B 1450886,
&l 5
o 0730443 5
=
& 0 0E+000
2191329 u
o
1460556
| 0730443 5
E
0.0EwOD
I
0.0000 11800 23500 35700
seconds k | I IQ
- [+] Stat | @

BSLPRO

RMS
EMG

EMG

77



78

CAINTEGEMG.ACQ hdl I

1.503601
0.0E+000
-1.50360

-3.00720
u

1.296473

Raw EMG
my

0.864315

0.432155

Inteqrated EMG
my

0.0E+000 3]
00000 25375 50750 TE125 l& I |Q

seconds
Stat | @

+
[+ ]

RMS - ( EMG)
(RMS)

- ( EMG)
0-0 RMS

Change Scaling Parameters *

C0, Calculation

Inputwalts Scale value |

Cancel
Call |1 0 |?5

Calz | 10 |-75
Units: IVDIts

( 10)

75 / 10

75 +10
-75 -10

+10V Cal -10 Cal2

Visit the online support center at www.biopac.com
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10

Integrate setup

o

CO - Integrate:
Integrate

&1, ECG lead 1 |

0e

79
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(liters/sec

A1, ECG lead 1

=

0.00
0.00

liters )

Visit the online support center at www.biopac.com

Part C



Acquisition Functions

Smoothing Parameters

Charnel Mumber
Channel Preset

Channel Label

.

IS moothing

|C2 - Smoothing

Source Channel

Smaathing factor

I~ Use Median value

CH1. CHT Input

|3 samples

Hew Ehanne! Freset | Scaling | Ok I LCancel
- ( )
Change Scaling Parameters x|
C0, C0 - Sroothing (1]
[mput volts Scale value Cancel |
EaI1| {10 10

Cal2 | |-1 0

[-10

rits: IHertz{
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BSLPRO

Difference Setup " EI
Destination
Charnel ‘CEI

Channel Label IEEI - Difference

Channel Preset IDiFFerenca

Source AN REREERR) Sealing. |

Sarmple rate: 50000 sanmples/sec

Intervals between Samples I1
Hew Charne! Freset | OK I Cancel

Change Scaling Parameters

C0, CO - Difference

|nput walts

Scale valus

et o

|78

Units: IS scabids

|8

Cancel |

"dP/dT"

Visit the online support center at www.biopac.com
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Hate Detector Setup

Channel o

Chanrel Label [0 - Rate

Channel Preset |Flale

Source Im,EEG lead 1

Sample rater BO.0O0O0

Eunction | Fats [BPM) 'l

¥ Remove bazeline
™ dubo threshold detect

M oise rejzction:

Peak Interval Windo

Miwinaurn: {40 BPH
Magimurn: |180 BPH

fews Ehanmel Presst

BPM (

0.5

( count peak

beats-per-minute)

x|
El
zamples/sen
i %" Positive
s " Megative
% of peak FEunction
Show R o
Uitz IEPM * ate
[ Thresheld Interval (zec)
Feaktime (sec)
[ Modified Court peaks
Peak minimurm
Peak maximum
I—I Feaktopeak
wk Cre! | Mean value
BPM(
60
BPM120
( peak max/min )
BSLPRO (
" n
/
Hz, BPM, , ,

83

IBI

2Hz
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’ P- P1 ’
0-0
- (ECG R
5
180BPM
BPM
ECG (
( )
(
( Al)
(CO)

Al A2

Visit the online support center at

Part C
( EMG)
RMS
BSLPRO
BSLPRO
40BPM
2
)
( A2)
( K=2

www.biopac.com
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Math Setup ’

Deshination

Channel [co

Channel Label |cn - Math

Channel Preset [Math

ELERE | ECG lead 1

Sample rake:  S0.000

Operand |+, Additin 'I
Source 2 IA‘\,ECG lead 1 'I

Sample rate; 50,000

Constant ID

ﬂewEhaﬂnalPresetI S-:ghng,l 1] I Cancel |

samplesdsec

samplesdsec

+5

Operand

85

+. Addition

-, Subtraction
* Pelultiglication
£ Division

" Exponential

+10 -10
Al A2

12

BSLPRO
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Function Setup

Destination

Charmel Ico

Channel Label ICU - Function

Charnel Preset | Furckian

Source |41 ECG lead |
Samplerate:  50.000
Eurction m
Abs
Exp

Ln
Log

Hew Eha gli\:i]lﬁ: 0k I Cancel I

;I Sealing... |

samples/sec

Sart

Threshald
Lirnit

Visit the online support center at www.biopac.com

Abs

Atan

Exp

Limit

Ln

Log

Noise =+1V
Sin

Sqrt
Threshold

+1

Part C
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Filter Setup 5‘ x|
Deslination
Channel o

Channel Label |CD - Filter

Charinel Preset |Fi|ter

Source A1, ECE lead 1 52

Sample rate:  h0.000 samples/sec

Tvpe Low Pass - I

Frequency |50 He = —
Type o' Pass YI
o 0707 Tr ]

Hew Chanme! F‘lesell (1] I Cancel

(IIR)
(AL) 50Hz
Q 0.707
EEG
()
/ ( / )
« + )
()
(o EEG

Fo/Q
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50Hz( Q=5) 10Hz
C + )
Q
Q
IIR (Infinite Impulse Response) Q
Q
0 0.707
5.000 Q
Digital Filters

Visit the online support center at www.biopac.com
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2
BSLPRO
1. MP30 MP35
2.
3.
4 /

Equation Generator

Al®42¥s5b={Time)

89
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1,2,3

Eraluate expression:

[EH42+((CH43-CH42)/3)/ / ARSI)

Suurces:
I]esiinatiun:

B TransTorm entire wave

Funciiuns:
I]peraturs:

Cancel

BSLPRO

Part C

EXPRESSION(
ABS
ACOS
ASIN
ATAN
COos
COSH
EXP
LOG
LOG10
ROUND
SIN
SINH
SQR
SQRT
TAN
TANH
TRUNC

)

RESULT ()

Visit the online support center at www.blopac.com
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BSLPRO  X-Y ( )

oV ( )

BSLPRO
0 0.25 0

Dol sop
& [Untitied]
Channel fco (=) D110 (3R] EEE P &

T g =

Charmel Lahel |c0 - Dslay

— —
[
Channel Preset IDEla}l
|
Source: (A1, ECG lead 1 = Ggaling |

Sample rate; 50000 samples/sec

Delay:

HEWChanneIF’resetl oK I LCancel

Visit the online support center at www.biopac.com
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7 MP30 MP35

P30
Setup Channels...
Setup Acquisition. ..
Setup Triggerning...
Show [nput Yalues. .
Show M anual Contral...
Shaws Stirmulatar. ..

Electrode Checker
v AutoPlatting Chrl+T
w Scrolling
v wfarn On Ovenarite

Oraanize Channel Presets

MP30 MP35
CH4
1) MP30 MP35
Setup Triggering E
Source Trigger Level
[cH 4 =] | |25.000 i
MHeq Edge "’I ﬂ J j
___|PosEdge
iMeqbdae
2) CH4
3)
>
>
4) ” (13

25.000mV
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MP30 MP35

i Setup Channels E

Ehannal acguire Data Label Presets View/Change
F'In:nt on Scresn Farameters
r E nable Valus Display

MP30 AMAIOG IMPUT CHAMMELS

CHT W v ™ [EH'I Inpuk - | ﬁ

MP30 MP35
EEG
=] CAV3ACOLONLNFILT.ACQ [~]~ Input Values
+
%MMMWWMSB?B ﬁ_ . .-. Dptians...
-0.03672 Delta
, -y . 2
ﬁ\ Ly j'-rﬁuf-\f;.f'n,.’-.\ JMIf !y r ﬁ)‘-n 0007126 §
-0.00712
Theta
£ -‘IWWU*WMMW-MNJ‘J‘JMWN&PWU.0E+DDU 2
= 2]
-0.01205
£ L 2 Alph
wwwuwwwww g ] 2
-0.05005
-0.02789
12531 1273 12931 13131
secohds l% I I@}l
b |¢| Start | [

EEG

Visit the online support center at www.biopac.com
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" WindowsPC

Macintosh Hold

Options... I

s Input Yalues m

Al = +000000 my ECG lead 1 Min: -2 50000 kace +5 50000

A2 = +000000 my ECG lead 2 Min: -10.00000 kax: +10.00000

Ad = +000000 Liters  Respiration kin: -10.00000 kdzx +10.00000

Ah = +0.00000 mmHg Arerial blood pressure kdin: -10.00000 kdaec +10.00000

' Input Values m
Options... I

ECGlead1 -2.50000 +5 50000
Al
+0.00000
ry’

ECGlead2 -3.50000 +6.50000
A2
+0.00000
ks

Respiration  -0.50000 +2 50000
Ad
+0.00000
Liters

Arerial blood . +50.00000 +210.00000
Ab
+0.00000
mmHg
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Part C
» Input Values
@ Cptians... I
+5.50000 +6.50000 +2.50000 +210.00000 +10.00000 +10.00000
-2.50000 -3.50000 -0.50000 +50.00000 -10.00000 -10.00000
ECG lead 1 ECG lead 2 Respiration Arerial blood pre. Digital input Calculation
A1 42 A4 A5 0o co
+0.00000 +0.00000 +0.00000 +0.00000 0.0 +0.00000
m m* Liters mrmHg Hertz
Input ¥aluesz Setup E |
Emdﬂmtlﬂ'*4 digits

™ Show channel number:

¥ Show units [T Show labels

[T Show MinsMa: W Show values

Fort... | Q. I Cancel |
5
() 1206.70425  -.97159
( llAllI )
(ECG  Respiration )

/

Visit the online support center at www.biopac.com
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MP30
DC

CH3

MP35

1KHz

Visit the online support center at www.biopac.com

Manual control m

— Output mode

* Voltage output

© Channel 3 out

— Output

2.5V

CH

S5KHz

CH3

ov

MP30

sV

CH3

MP35

Part C
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99

Stimulator

% Specified number of pulses I 2
™ Continuous Pulses

Pulze width: I 1.000 MZEs

Output
— o
BSLSTM Biopac Student Lab Puse ate; [ 10.00 Hz
Biopac MP30 (Period = 100,00 mzec]
MP35 ﬂ J ﬂ
> Lowser Lirnit Upper Lirnit
1.00 Hz S09.00 | Hz
>
> :
Preferences. .. %
- Eecees | @LAG)
>
>
BSL Pro
BSL PRO “100
/ 200 1v 325V
S=e=——————— Stimulator =————""—""HI=
0.20 msec pulse
w = ol

BSLSTM

BSLSTM
100 Reference
Preference

E
; +
= o
- ==
E | 1.00 o
-0.00
5.00
u 2.30
=
=]
o 0.00
&
-2.50
<
1.00 2.00 3.00 4.00
secohds |k |I |q
3 _start _ @]

15

BSL
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STIMULATOR PULSE DEFINITIONS

A Pulse Definitions
Width

S

N

HEE

§

< |<— Period —>|

>
Time (Seconds)
Hz
(Hz)=1/ ()

Visit the online support center at www.biopac.com
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BSLSTM
MP30 MP35
1) BSLSTM MP30 MP35
2) -
3) MP30 MP35
4)
5)
(0-10Vv)~ “Stimulator (0-100V)”
input Chaonol Parameters |
Channel Mumber ||:H4
Channel Prezet IStimuIatDr [0-100]
Chanrel Label | Stimulatar (0-10%)
— Digital Filters: —Hardware;
L amnlied F saninle Gain: [ 1000 ~]
ARE e 2 ERRT
STy e e Offzet; ID Walts
Eilter: I‘I 'I Input coupling: € AC & DC
Type: INu:une v] = IOEHRE EaE AR
Freq: IEE.EEIEIEIEI Ha " 1kHzLF & EEkHzLF
0 IEI.EEIEIEIEIEI Update hardware nu:uwl
[Hew Ehammnel F'resetl Ecaling...l 1] 8 I Ear‘u:ell
1
6) OK
7) MP30 MP35

101

“Stimulator
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S timulator Ed |

% Specified number of pulzes I 2
™ Continuous Pulses

Pulze width: I 1.000 MEes
Pulze rate: I 10.00 Hz

[Period = 100.00 mzec]

rr Dl

Lawer Lirnit Upper Lirnit
1.00 Hz S09.00 Hz

Preferences. .. | .

254
”ON” ”ON*
11ON11
110N11
0.049 100 (msec)

a)
c) .01Hz
d)

I Limit pulze width to; I'I.EIEIEI MEEs
1 6711Hz

0.1
1Hz

Visit the online support center at www.biopac.com
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100 ms > =9 Hz
.049 ms > = 6711 Hz

b) .01 Hz
c) 0.1

Rate increment: I Hz

* Start/Stop

a) 1 6711Hz
b) 0.1

B ate increment:; I Hz

v Heuck rate limits ko marimung

g
ON/OFF

ON/OFF
* OFF
*

OFF
*
OFF

* ON

OFF
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c) OFF

ON

Visit the online support center at www.biopac.com
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Stimulator Preferences Ed |

Start/Stop stimulator with:
¥ Start/Stop of Acquisition

" Button in Stimulatar window

pelyetie omon | e
Cormection factor: IW micraSeconds
R ate increment: I'l— Hz

W Lock rate limits ta masimum

¥ Limit pulze width to: I 1.000 MEEs

v Auta Marker
Cancel | ]S I
/

>

>

>

pulse train
> “ (>2,000 /)
the “Start/Stop Stimulator with Start and Stop of Acquisition”

>

» BSLSTM RangeSwiitch
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PC F9 Mac Esc

Visit the online support center at www.biopac.com
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RECORDING LOW LEVEL SETTINGS FROM THE REFERENCE OUTPUT

(0-1 Volt)
0.5V/division
MP30 MP35
1) MP30 MP35
2) x|
3)
4) 1kHzLP
5 OK

MP30

MP35

0.5V

, Stimulator

=2

107

e

E0; Stimulatorsetup
700 msec pulse - T4[r]w]
1.00000 a7}
/ correct Reference pulses \
0.50000
Noise pulses
3 | LI

Stimulatar

0.00000 =
=

-0.50000

5 kHz LP
reference out put

Input Channel Parameters

Channel Mumber

Channel Preset

Channel Label

CH4
|Stimulator (0-10t)

|Stimulator (0-10)

— Drigital Filkers:

Ll anafad & samnl
AR R SR
saminarand ar daes

|-| vI
Tvpe:  |Mone -

Frenq: IEB.EDDDD Hz
o ID.EDDDDD

Filter:

Hardware:

Gain: I:-c1 oo 'l
Dffzet; ID Yalts

Input coupling: € AC % DC
& EHHE ) 05 HEHE
& 1kHzLP ¢ SkHzLP

Update hardware now |

Hew Ehannel Freset |

Scaing.. | [ oK |

Cancel |

£

StimulatorSetup

EE]|

T.00 m=ec pulze

4] ]+]

1.00000

0.50000

Stimulator

2.0000 Z.0000

4.0000 5.0000

seconds

1kHzLP




108 Part C

MP30 MP35
1)
2)
3) MP30 MP35 MP30
MP35 Electrode Checker
4)MP30 MP35
kQ kQ
MP30 MP35 “Electrode Checker”
OFF
65 .5 ki 538 kO wlL
Poor contact Good contact off
v 10 Q
v ELPAD(the Biopac Student Lab PRO )
BSLPRO
ON OFF
MP30 MP35 (PC) - Ctri+T ( )
MP30 MP35 (Mac) - MP " " ON
OFF
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Top

MP30 MP35 " "
MP30
Q Owenarnite existing data?
Mo
" " BSLPRO
n
MP30 MP35 /
MP30 MP35 "
MP35
ECG
Organize Channel Prezets E
Description | Type -
m Analog channel settings
A EEG finalog channel zettings j
A EMG Analog channel settings =
A EOG Analog channel settings Tap
A Temperature Analog channel settings
A GSR Analog channel settings - Eattom
A PPG Analog channel settings
A Respiration Ainalog channel settings
A Airflaw Analog channel settings
A BNC Analog channel settings
Switich Analnn chantel settinns T
4 | F
Bename | Delete | Delete Al | Close I

Organize Channel Presets

MP30

Bottom

Drefault

ECG

EEG

EMG

EOG

T emperature

G5R

FPG

Rezpiration

Airflova

BHC

Switch

Preszure

Force

Hand Dynamarneter
Stirnulataor [0-104]
Stirnulatar [0-100]
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Dezcription | Type :l

A siflow Analog channel settings

A BNC Analog channel settings j
A Swich Analog channel settings =

A Pressure Analog channel settings

A Force Analog channel settings

Analog chantel settings
Analog chantel settings
Analog chantel settings

A Hand Diynarometer
A Stimulatar (04100
A Stimulator [0-100]

A ECE lead 1 Analog channel settings

A ECG Analog channel settings

4| | »
Bename | Dielete | Delete Al | Cloze |

Default

EMG

EOG

SkinTemp

G5R

FPG

Respiration

Airflowe

BHC

Switch

Preszure

Force

Hand Diynamometer
Stirnulatar [0-100]
Stirnulator [0-1000]
ECG lead 1

ECG

Organize Channel Presets

Part C

( Organize Prezet File - Hename |

Current preset descnphion: ITemperature

Mew description; ISkinT empl

Cancel | 0] I

Organize Preset File - Delete E

Are you sure vou want to remove preset "ECG'Y
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( )
BSLPRO

10

11

12
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BSLPRO 1

BSLPRO
BSLPRO (
e ) sC

/ Results \

(1| Time |[17.400sec |SC|_ delta |i0.02960 5 || mean [141.32612 sC|, none |

f + SC Selected Channel /' ¥ none

Chl, ECG lead 1 wvalug
Ch2, ECG lead 2 delta
Chd, Respiration fon]
Chb, Arterial blood pressure max

Pull-down
channel selection min
box mean

stelden
Pull-down —

measurement box area

slope

median

Time
dela T
freq

bpm
samples
deltas
median T
mex T
min T

calculate
correlate

BPM
INF infinite
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MP30

MP30

MP30

MP30

1 BSLPRO

1 BSLPRO

MP35 (PC) -

MP35 (Mac) -

MP35 (PC) -

MP35 (Mac) -
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(
)
x<
f(') y()
AT
n-1 AX
Area= q f (Xu )_ Y(Xi X +| f (Xi+1)_ y(xm)‘)*T‘
i=1
I Y Y T 1.00
Selected Area
R
N -
- K
J \l[ "
100 040 080 120 160 200 240 280
aRrnni=
The area of the shaded portion is the result.
BPM(beats per minute)
AT(
) 60 BPM
A
((1/delta T)*60)
BPM
BPM = ; %60
[, = ,|
median | |-0.183716my Ealeulate] [off I
Iloﬁll
Ctrl
( PC "Waveform

Arithmetic"
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Waveform Anthmetic X
Source 1 Cperand Source 2
|m 'I |1, Division o I = OK

Conztant= I 000000

Source

HCIME *I

LImit: I Cancel

Cperand
|+, Acddition *I

Correlate = i

K, Constant - -, Subtraction
R A2 Cal 1 | 1|*, Multiplication
- I, Divizion
"Row A : Col 1" )

A( )

Deita = (X, )= f(x,)

At, A, AX

At
N\f
AX
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1
At
INf
ANAX
HH MM SS
delta t 60 delta t
delta t HH MM SS
( )
(FFT
)
1
Freg =| ——
Xy = X4
AT
Hz /AT
AT BPM
A
AT BMP
2
AT 0.80 1.25Hz BPM75.0
325

AS 260
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Part D

FFT

€. BIDPAC STUDENT LAB PROy
File Edit Transform Display “Window About  MP30

5

08550 e 701754 BFM

[ ECG
| Deep Breath HTIm'Tl

1.00 1=

0.00 0.40 0.80 1.20 k Il
(]

05 (=1

dellaT(1) = 0.855000 sec

Frag(f) = 1/0.855 sec = 1. 1606 Hz

BPM(1) = (1/0.855) 60 = 70 {754BFM

Dafa ware collectad at 200 samplas par sacond
delfa S(1) = 20070855 = {71 zamples

| I;d

seconds
|

|+

F0)

At

0.41

a0

‘Selected area

= -0.41

-0.83

151

169 1487 203

Integral = g[f (Xi )+ f (Xi+1 )]* %
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1 50Hz
3
149
Y ( ) X ( )
1
IINII mn
f(x )_ f(Xl)
Slope =
Xn__Xl
X Y
1
2
2

Stddev = \/nil*i(f(xi)— sz
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=] C\Y3ACQIEEG.ACQ ]~
I Eyes clozed Eyes open E’El
o y i
@ 0630593
s 0315207,
ot i
£ 0.0E+000
H
o
[ 031529 [
92732 9?384seconds 10303 10618 t& I Ila
- [+] Sttt | @
BSLPRO " "
/
| Subject azleep |mm Vl |
o o o L
Macintosh ESC Windows F9

K13 R

Find...

Clear marker

Clear all markerz

Sumrnary o Jaurmal

[hio label)

Start of test
Subject awake
Subject azleep
REM zleep

b cverment
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C:APROGRAM FILESABIOPAC SYSTEMS, INC\BIOPAC STUDENT LAB PRO v.3.... [Hi[s] E3 C:APROGRAM FILESA\BIOPAC SYSTEMS. INC\BIOPAC STUDENT LAB PRO v.3._. [H[=] 3
Hand Dynamometer Hand Dynamometer
35.00 - 35.00 =
Fa L
25.00 25.00
’ 150 2 ’ 1500 2
i - i L
\ ¥ 5.00 \ ! 5.00
o S — - S —
= =
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> >

Grid Options

I™ Ehow minor drvisior

tajor grid lines Minor grid lines

Style: I—j
widh, |[— ] [ ——— -]
Coio; | I - |

Lock grid lines
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arid are locked, use

& Stat/End parameters

€ Widdle Pairt/Fange parameters

U/

Cancel | ak I

[
[
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| [ /F
L e f
1 T 1
| [ |
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| [ |
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| [ |
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File

MHew Chrl+M

Open... Chil+0

Cloze Chrl+iaf

Have [EtrlES

Save bz

Eirt.. [Strlek

Printer Setup...

Preferences r

it Chrl+C)

Windows  Macintosh
BSLPRO
BSLPRO
BSLPRO
BSLPRO BSLPRO
( )

Untitled - [O] x|
[] CTme ]n.00000sec [ [@efat | 0.00000 sec [ [freq ]jn.oooooHz [ [Epm ] |0.00000 BPM

[

0.0000 2.0000 4.0000 5.0000 h I
SeCconds

LI k| Start

.Qi
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MP30 MP35 (PC) ".ACQ" ( )
MP30 MP35 (Mac) ( )

oen _________________________ EH

Look i I 3 Diata Files

i 4chD ata.acq €3 UNTI0000.a0q it |
% £Cg.acq
% ecge.acq
£E0.acq
% hrdata. acq
% zleep,acq

File name: I Open I
j Cancel |

BS I
BSL Leszzon files [*Ldd)

Teut [*TxT]
GraphTemplate [*.GTL)
All Files [5.7]
BSLPRO Graph, .acq
Graph .acq "BSLPRO" BSLPRO

BSLPRO

BSL Lesson files (*.Ldd)

BSL PRO BSL
Student Lab “Review saved data”
BSL Pro student Lab
BSL Pro

(Text, .txt)
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BSLPRO
()
()
()
Option
Read TemOptions |
* end (] I
Fead Iinel tu:ur. )
line I Cancel |
Set to I'IU.UU Imillisecu:und j fzample
Emumndemmmrhab TI
read line
BSLPRO
( ) " n
read
line
( )
50
0.02 BSLPRO 2
3 ( ) 002 " 0
10 100 0.01
(
0 60Hz
20 3Hz
BSLPRO 2
1
BMDP SA
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( )

auto BSLPRO
BSLPRO
6
0.301424 0.926409 0.276737
0.506313 2
3 0.045015 0.894992 3
5

0.301424, 0.276737, 0.045015
0.338723, 0.808811, 0.542627
0.354271, 0.506313, 0.715995
0.001325, 0.762115

946207, 0.894992

0.9264009,

BSLPRO

MP30 MP35

b)
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MP30 MP35 (WindowsPC) -
MP30 MP35 (Macintosh) -
BSLPRO " "
C )
BSLPRO
( wmf Graph)
Option
Graph(Macintosh ) ACQ (Windows )
BSLPRO
BSL Pro (*.ACQ)
BSL Pro
BSL Pro

BSL Pro (*.ACQ)

BSLPRO

Part D
HITE
n I
BSLPRO
Student Lab Pro
SaveOptions |
[ Selected section only
Cancel
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2
BSLPRO
1
3
(
16,000 )
BSLPRO
tab-delimited( )
comma-delimited
space-delimited
(*.GTL)
MP30
MP35
( )
a)

" ACQ"
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WMF PICT

wmf
4.000000
Ll
o 2.000000
| [S
2 0.0E+000
-2.00000
6.000000

lead 2

BSLPRO 4.000000
2.000000
0.0E+000 =
-2.00000

Windows

wmf(Windows Meta

2.000000
_ ) g 000000
file) Macintosh = 0.500000 =
0.0E+000
PICT 200.0000
160.0000 =
, k/\\/V\/’\/\—/\/V/\/\/\/\/\/\lzomoo :
80.00000
22.00 23.00 24.00 25.00 26.%0 27.00 28.00 29.00
8
2
2
WMF (Windows )
PICT (Macintosh ) BSLPRO
BSLPRO
2
1
" n 1
2 BSLPRO 2 1 1
Print Graph Ed |
Frinter: Swstemn Printer [HP Lazenl et 44/ 4by 0k
PostScript] —

Print Options Cancel |

Erint I plats per page Setup... |
Fit to I‘I pages

Vis: rom
Prirt Qualiby: IEEIEI dpi j Copies: |1

[~ Frint to File [ Collate Copies
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(Windows ) (Macintosh )
(Windows)/ (Macintosh)
Print Setup EE
— Prinker
Marme: HP Lasernlet 44/ 40 PostScript Froperties |
Statuz: Drefault printer; Ready
Type: HF Lazerlet £ /4044 PostScript
Where:  MWMTSERVERMRED Laszer
Comment: /\
N
— Paper Orientation
Size: ILetter j & Partrait
Source: I.-’-'-.ut:::SeIe::t Tray j " Landscape
Py
___
| ] Cancel
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Windows
BSLPRO
Dizplay Preferences
k=]
[5 =]
(
)
2

VGA
2000

640

125.187
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PC -

BSLPRO

Part D

) 1 250

1/4

BSLPRO
)

BSLPRO 2
BSLPRO —
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5

Journal Preferences | x| |

Tabs: [ inch Eharge Eont |

— Meazurementz Paste Options
W Include measurement name
v Include measurement units
¥ Include channel numbers

[ Put each measurement on a separate ling

— W ave Data Faste Optionz

™ Include time values

OF. LCancel |

1) — (BPM, delta T, Freq, )
2) — (volts, mmHg, )
NOTE: 2

BSLPRO

"Arial" "8 "
Macintosh ( )

BSLPRO

The Biopac Student Lab Pro® E3

The CAPROGRAM FILESABIOPACMBIOPAC STUDENT LAE PROMDATA
FILES%4CHDATAACH graph has changed.

Do pow want o zave the changesY

Mo Cahicel
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BSLPRO 1 1

BSLPRO
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BSLPRO

1
TIP
10
10
= C:A\V3ACOQ\EDITDAT3.ACQ [~]~
+
[1:50.0000
) [125.0000
I 2
i g
% [100.0000
75.00000
(4]
4.8825 5.6962 65100 7.3237
seconds % I I |Q
r | [+] Stat | @
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=] CV3ACQIEDITDAT3.ACO ]~
|-
[150.0000
o 125.0000
E "
s
£5 [100.0000
LT EE— [— I 75.00000
+
48825 56962 65100 7.53237
Seconds I IQ
+f Stat | @
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( ) 1
( )
( )
( )
BSLPRO Windows
2
Clipboard Copy Measzurement
Copy Wave Data
Copy Graph

WMF(Windows)
PICT(Macintosh
BSLPRO
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BSLPRO

BPM = 85.714 BPM

BSLPRO

delta T =0.700 sec  p-p =0.8170 Volts

( )
4
BSLPRO
WMF(Windows) PICT(Macintosh)
WMF(Windows) PICT(Macintosh)

Deep Breath After Exercise
\

Vv

ECG

:

1.00

mvV

0.00

1.00

0.00

mvV

-1.00

2.50

e }:4.4..},),44 4 % 0.00

mvV

Stethoscope

-2.50

W  Respiration

0.50

Liters

0.00

Lt

-0.50

20 6.40 9.60
seconds
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BSLPRO
/
BSLPRO
a)
(
b)2 ( FFT )
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Wistogeam Dptions |

Smoothing factor

Ok,

Higheszt Bir: I'IEI.EIEIEIEIEIEI i -
Cancel |

Lowwest Bin: I-'ID.DDEIEIEIEI i Im zamples —

[ Histogram of entire wave

% Mean value smoathing

)8 Cancel | " Median value smoothing ™ Transfarm entire wave
1
n 2
3
4
RAW DATA
/
Isolate data Calculation/Math | Search Summary
Math FFT
Math
BSLPRO
2 (FIR) (1IR)

FIR ( )
IIR FIR

IR 2 2

(@s2+bs+c) (xs2+ys+2)
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IR
1
(EEG)
a
(
EEG
60Hz
2
80Hz 120Hz
240 (
3 ( )
1

Part D

« )
EEG
8Hz 13Hz (o
1 8 13
( 60Hz 50H2z)
50 (50H2z)
120Hz>=<2
1
EMG
5
2
1
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8Hz

EEG

13Hz

-

50Hz

60Hz
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FIR Filters
FIR
FIR
Low Pazs...
IR » High Fasz...
Band Pazz...
Band Stop...
FIR
Digital Filter ]|
Lowe Pazs Filker Windiow IBIackman E7dE j (] I
a0 zamplez at 50000 zamples/zec Canicel |
LCutoff Frequency [Hz] IE.EEDDDD
Humber of Coefficients |SEI
[~ Show Filter Besponse
™ Daon't modify waveform
[ Filter entire wawve
1.
"Blackman™
Window/
2.2
0.125 0.0000000001Hz 5
0.25 0.0000000001Hz 0.5
( )

0.125

0.25
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3
39
E Frequency Response
39 250 FIR
39( 250( )
500Hz
55Hz 65Hz 60Hz
(Hz)
dB/v
60Hz
60Hz
55Hz 65Hz 60Hz
39
250
250
60Hz 250
55Hz 65Hz
55Hz 65Hz
TIP:
100Hz 1Hz
(2><100/1) 200
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IR
IR
AR v |
Low Pazs...
High paszs...
Band Pasz [low+high)...
Band Pazs...
Band stop...
( )
« )
( )
EEG
Q
50Hz( Q=5)
( ) 1
Q
Q
Q IIR (Infinite Impulse Response)
Q

" " (
0.707

10Hz

Fo/Q

5.000
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Tranzfarm

Drigital Filkers

Math Funchions

BSLPRO

Visit the online support center at www.biopac.com
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ArcTan
LConnect Endpoints
Exp

Limit...

Ln

Log

Moize

Sin

Sart
Threshold...
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Abs (Absolute Value)

Atan (Arc Tangent) -T1/2 /2
( )
Connect endpoints
Connect
endpoints
(
= C:AV3ACQIEDITDATA.ACQ [-]~
+
[1:50.0000 ~
o [125.0000
£ I
% |l
% 1000000
7500000
4]
0.0000 10837 21675 32512
seconds % I Q
- [+] Stat [ ]
= C:\V3ACOIEDITDATA.ACQ [-]=«
+
1500000
o [125.0000
£ 2
% s
% 1000000
75 00000
4]
0.0000 10837 21675 32512
seconds % I @
- [+l Stat | [ ]
Exp (Exponential) eX X e 2.718281828
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Limit (Limit data values) Limit Limit

99(

Ln (Natural Logarithm) Exp

Log (Base 10 Logarithm) 10x 10x
10

Noise Noise -1.0 +1.0

Sin (Sine)

Sqrt (Square Root) 4

Threshold +1
(Threshold data values) -1
+1 -1
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Digital Filkers
tath Functions

Template Functions

ECG

35

153

Set Template

v Hemove Mean

Corveolution

Correlation

tean Square E mar
Irverse Mean Square Errar

(square error)

Selecting a template

0. 74529

n
0.37414 o
=]

0. 00000

22 625 25.4532 28,221

seconds

=——— Correlation and MSE

12243
.r4E29

L3744
pelulaluls]

07222
L3361
. 00000
--{-3.53611
211227
14,0212
704002
0, 00000

19,271 Z3.228 F2. 280
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= — Mean removal

31.0540 (4%
20.6739
.30, 3057
29,9316

Raw ECG

5. 31266
240633
0. 00000
—3. 40633

Remoua

E 116108
= 115934
i
o : : 115760
Bl R 115587
12. 000 Z0. 000 ZZ.000 Z4. 000
seconds
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3

1

f output (n)
K

K
foutput(n) = themplate(k) * fwaveform(n)
k=1

f template (k)

N/2 -1
foutput(n) = themplate(-k) * fwaveform(n + k)
k = -N/2
( )
1
( )
f output (n)
f template (k) K

K 2
foutput(n) = Z [ftemplate(k) - fwaveform(n)]
k=1
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f template (k)

f output (n)
N
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1/2

( AT

Dernivative : x|
Detivative WnCioy IEIIackman -E1dB vl
2852 zamples at 200000 zamples/zec

Cutoff Freguency (Hz) ES.DDDDD

Mumber of Coefficients ISEI

[T Showe Fiter Response
[~ Dont modify savetorm

[¥ Eitter entire wayve

Ok Cancel
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BSLPRO

Odd number of samples
j+(s-3)/2
Z f (Xi)
i=j-(s+1)/2
P )= e

GSR

Iln"

Even number of samples

j+sl2
_ Z f(xi)
= (X,-)= |:17(sfsz)/2

n

F(Xi)= Median (f (Xi—(s+1)/2)' f (Xi+(s—3)/2))
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"m" "n" [1 AT

F (Xi ) = f (Xi+(s_1)/2 )_ f (Xi—(s+l)/2)

Xi+(s—1)/2 - Xi—(s+1)/2

Difference interval
C I
I'I 000000 intervals between zamples ﬂl

[ Transform entire wave

m=3 PO = (P1- PO)/A
P1 = (P2 - PO)/A
P2 = (P3 - PO)/A

PK = (PK+2 - PK-2) / AT

PK = (PK+1 - PK-2) / AT

( 10 )
=-| Histogram | vl =
bistopram Options A o
.......................... Q?BBDDD
[10 bins [ Autorange
_ _ i — 1857333
Highest Bin: I'IEI.EIEIEIEIEIEI i é —|_I— E
Loweszt Bin: |-1III.IZIIZIEIIZIIZIEI iy 928 BEEE
[ Histogram of entire wave — oo |
£5 000 0,000 75000 0000
Ok Lancel | EFh I"'\S | I |Q
- [+] Stat | @
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65BPM 85BPM 65BPM 67BPM
2 67BPM 69BPM
10
BSLPRO " "
10
(
)
(
OK
BSLPRO
0.5
250
15 4 1.8MB
100
720KB
TIP:
2 10
EEG o 8 13Hz (
) 130Hz
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Enter new zample rate
[rririrnum rate == 0.033334]

zamplez/zecond

Cancel

_Carcel |

Part D

BSLPRO

MP35

BSLPRO

Exprezzion

aszin( (CHI4+CH24+CH4-3) )

Sources; I CH4, Respiration j

[restination: IEH 2 ECG lead 2 j
™ Transform entire waveform

Ok

Furctr: S =]

Operators; I / j

Cancel |

MP30

60

Function; I abs] j

acog| -
azin(]

atan(]

cozh]

cosE(]

exp(]

log10]

lag(]

rovnd(]

zinh(]

zin[]

zart(]

=il

tanhl]

tan[] .
trunc(] i
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ABS

ACOS

ASIN

ATAN

COS

COSH

EXP

LOG

LOG10

ROUND

SIN

SINH

SOR

SORT

TAN

TANH

TRUNC

> | N

~— |~
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2 1
1
( 1
Wavelorm Math | x| |
Sourze 1 Source 2 Destination

o o | o S e
k: |3 [ Transform entire wave

Cancel |
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