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EMGERSE A

Analog signal

=) EMG Amplifier »  DAQCard

i u'm"
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[ﬁ[ 3.3 Polhemus Long Ranger system
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3D FASTRAK system 75 £% SEU - transmitter receiver ~ power supply D“I“ﬁﬂ {7y
SEU L7l i = i > 11 SENSOR il pUBieBee vl 775 o T 47 > el %
it $2D1 [t position sensor - 7 i iy RS232 HY USB }%ﬁpﬁgﬁ,{.u BSAE = i
+I'J RS323 5t Polhemus Long Ranger system ; SEU fi'I' |35 /O Switch F&fﬁ

PR [H&_TF‘T * baud rate 5> J[IHf 3.4 MR 3.1 o

Q%ﬂ 3.4 SEU I/0O SELECT

Switch Function Baud 1/0 switch

position rate 1 2 3
1 Baud rate select 1200 0 0 0
2 Baud rate select 2400 1 0 |0
3 Baud rate select 4800 0 1 0
4 Hardware handshake select 9600 1 1 0
5 Character width:”0”£% 7bits 7173 8bits | 19200 0 |0 1
6 Parity select 38400 1 0 1
7 Parity select 57600 0 1 1
8 I/O select:”0”E5 USB “17£3 RS-232 115200 |1 1 1

Parity 6 |7

none 0 0

odd 1 0

even 0 1

Not used 1 1

% 3.1 I/O switch position [V HiF
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SEU - Y[I[' 3.5 1 > 'l receiver-position sensor = ¥ & HIFHEY

o HE6 IR o RN XY Z AR ] @ BRI ) 2
4% sensor BHLP Ml - it VT T UM ECF T FETGRIE - [T (2 sensor U 25y
AR PRI EUR BT T AR > I 3.2 5T o e F P R Rl e
PRI SRR o3 0 = W » gy D el = it B R PIFFR7 = [ position

Sensor e

[}%1‘3.5 Position sensor J}#! = o e g

One receiver: 120 updates/seconds”
Two receivers: 60 updates/seconds
Three receivers: 40 updates/seconds
Four receivers: 30 updates/seconds

Z 3.2 receiver Z R IFTHIF I Ef% [

Polhemus Long Ranger system £} transmitter "F” CioE E[ﬂj CELET 3D
FASTRAK system {frHJ#fal - & #2 (= {7 11 Polhemus {117 1 3D tracker system » 1753
RS-2327% SEU Wt » ZFFIA99 3 VES ] acrylio) g 5 > BRI ~ i = A1 RT
05 (IR ) R R Y S Flfi%ﬂ%'_FfFiEUE% T mﬁfﬁjfﬁf'ﬁ'?ﬁlﬁﬁi

gl > ke Pk aFH\pJF L HATET [ SEU pY (iR A i /L‘H (AT 0 SEU S Long

Ranger system %JTF‘IIJD% 3.3 F o
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Position Coverage

The system will provide the specified performance when the receivers are within 30
inches of the transmitter. Operation over a range of up to 10 feet is possible with

slightly reduced performance.

Latency 4 milliseconds.
Update Rate 120 updates/seconds divided by the number of receivers.
Interface RS-232 with selectable baud rates up to 115.2K baud (optional RS-422).

Static Accuracy

0.03" RMS for the X, Y, or Z position;0.15 degrees RMS for receiver = orientation.

Resolution

0.0002 1nches per inch of transmitter and receiver separation;0.025 degrees

orientation.

Range

Up to 10 feet with standard transmitter.Up to 30 feet with LONG RANGER

transmitter.

Multiple Systems

Multiple systems.¢an be frequency multiplexed with no change in update rate.

CRT Interference

Rejection

Provided by means of an extérmal cable sensor.

Angular Coverage

The receivers are all-attitude.

Operating Large metallic objects, such as desks or cabinets, located near the transmitter or
Environment receiver, may adversely affect the performance of the system.

Physical

Characteristics

SEU 11.0"Lx 114" Wx 3.6"H

Power Supply 70"Lx3 7Y Wx22YH

Transmitter 23"Lx22"Wx22"H

Receiver 09"Lx1.1"Wx0.6"H

Power Requirements

25 W, 90-250 VAC, 38-65 Hz

Regulations

Meets FCC, CSA, UL, and CE Requirements.

%< 3.3 SEU = Long Ranger system 4! ﬁ‘[

29




A1 3D FASTRAK system <A ffrff s » =5 FURf e #]7] labview (== FfEsst
fo /LR 3.6 B o FIM] labview [ HIEARERURED o — RN RLD = 40

i
ﬂﬁ@@%ﬁﬂﬁ@]%ﬁ’ﬂﬂyfﬁﬂWﬁ@ﬁﬁﬁWWﬁ38%%:

TIEEE AR iR E Plot0 |
gt | GO0 —
40 (Yo 0 0 T
) 400-
iy ] [ . g kel 27 fnd e

0 0 0 fr—— 200 -

L

i e 1 2 .
_I'. ----------------- i i i i
-0 :g 0 il {0
= T [ 0 i

| ket dnd e

0 0 0 [

[l 3.6 < Bl e 9 [
A Potd PR
L]

Tiime

i 3.7 = B¥ £ R

30




FITRT 3.7 25 (P Sab= SEAORMRS 3 7 T F5I08 63 FIARES = SO
= BRI B e Ot » = SR R | R O R
ELET 0 F U R A P I i rﬁ@zr_@ﬁajf R 45 PGS

P EL R T R SRR = GRS
= WY O = I B R ) e [N

RO e E i T T T AR 135 R PP - R B R UTE
53 IR S = SR O A o OV R R LA
il > = WA - SRR - IR = I I R S -
3.7 HI AU = I i e

AT RSEED ot I

I 'HI| "i ||'Il'| --ui‘“wlll' Ih ﬁm Vi A "”“ r|1 e

‘ lih.

Amplitude

| |~ } } |

%I 3.8 = BV E IS Eh;%l

[l 3.8 K= W (g R s (S > PR L R F:rfﬁ:rgﬁggwﬁg

L HIES ERLNEL I O A o D PR I Sk Pl
R S PRASRE P B e BTy = I ISR S e PR
E 45 H)EEE BRI (TR AGEL 20~30 B 5o [ TR S BEERETE TT
DRV PR T = Il 55 F1 > T gl IR - gy RN Tl = S8 =t
i P RS I LT bl B FOR ) KR BT T (O

31



FELE o T R 5 SRR SRS 135 ) EE SR R A
B 180 5y o ORI S ET D o BRI g PR T R Al
RIE 2= 55 o [RIPSEs U AR T FRR  PRER R LD I IR T
[ MR AR % o [NIPEED R LA RS ~ R{FRA [ ] e ] (i i
A 4 o EIpfj{\‘EHﬁI[Hlﬁﬂ“ér *’Jpﬁ@%‘n’“fﬁqu ) WLHTI[%IF,J;;U"EH SRR E
SRR R T A LA O - 3.8~3.19 K5 # T
L VY - [ 5.9 RN > ) E SRR [ A - i
[ T *BE-I*“JfC > BESRE IS B RO (% A [ SBERLE ] o T v

4;[ I E I/Eff I g fif [l 2%

BT hEE Hot ) P

AR

Lmplitude

Time

3.9 R I St s [ (B e 5 A1)

32




T e PotD

Time

il 3.10 = SFESUS PR SS gurt P I = 853 79

3,10 {1 SR e o T P O T e T S
U A RL I L IR R IR S e o P
P SR (S G - [T P L R (RN RS
WIS -

3.2 EMG FPRIHEV 5k

%+ @agfgﬁgﬂryﬂﬁﬂﬁ[ P T S DIPR SRG T R TR
PR R 0 R S BMG R - R PR (e

W Fap S AU EMG FORTREEEREV T Torhe s o [ PRS2 IR R

AL FIP et St P LT PR g R SR RUR ORISR R RO B

33



ISR PRt A S o3 A PRy b e TRV ORI ~ e =2 T 53
g SRR T R o PR PRI Wb S e S
FU=FI 3 AT e A S5 ISERS » P25 PR el 2 1 o3 Aol
VR f SR ) ﬁéﬂwﬁfﬁ%f@%&dﬁ F}"&EEL'IEJ/ S 1
IRV AR Y EMG BUERREIV R 0 5 1 S e i (1) FEhe
#> (2) TPRIEFV (Data Acquisition ,DAQ) —{T TP (3) TR -

3.2.1 Pl =t

EMG 740~ 42 E 12 my ] o BRI ”ﬁf’? [FEHT B NIV
Ff[hmui&ﬁ: L EMG FBERFV 3EE| @# 15!@ ﬁ [Elﬁu%@ e iﬁ'l?‘#ﬁy

(surface electrode) | K &F=4 }i?ﬁj;{%‘é dlf‘ lectrc geﬁd O 310 73 5 AP q%\[ngﬂ;
= He l “ﬂ

BRE T B A E EM F{ IR AR By
l';{gl!?t U F :L" Jsﬁ‘g% %?}_‘7@7 HE E %
R H BSE FET 8G %ea E@L—.&E{j}iﬁﬂa =) 0 PP P A R

e

PR B EERR i) “7Jifﬂﬁ%ﬁw§%ﬁg*ﬁ‘*ﬁ* (e AL E SR

BIENRIFOT RS B » T b SRS 19T D AL
I AR A S SR R 3 S 5

PR P AT -
N

(@A ()45 T
[}%‘Q[ 3.11 ()& I"F'L%ﬁj(surface electrode)!’] & (b)&F}=4 ’F‘ﬁ[ﬁj}(needle electrode)

34



Iy & EMG R @ < 2HIIER T B T UF e Pl
EMG BRI P FEP A =0 - PRI EMG g ¢ Rt et
w0 N HEECFEFGYETE T Y EMG R L ECER U TR
RV {7 2 ph S AR R TSR RPIOE phe S RIS E 4
[HETRI B > et = RIS R Fl T 205 g [ o 2 kSl = RS i)
[P B9 ISR TR ORRAT T 3B — 4 EMG SRRV S e =
prO S FORERTRTS - DI 3.12 Fre o USHT COIETRIBERY) G- 8-
FURAER TS - EMG 3 (mlm2) P[RR - @ i e B oo i £
HAERT = (CMRR) » — & F' EMG bt g8~ 1A% 80 dB ( S/N=10000 ) -
7G0T AR OB e 8T A E S o Py 1R
T PR L T L Eﬁ%%ﬁ‘ﬁmﬁﬂ(WjEﬁ) iy
i {26 H T = e I EJﬁ”ﬁﬁ’Pdﬁgﬁf*ﬁ%ﬂiﬁ?“'ﬂ PR B e
1> ENH EMG R JW*ELE‘ % FH\E" 10 MQ Fd TR R PT 10 G
QFf WT%%EﬁUWHWm% #F3ﬁ‘

f Filf ETH-256 two channel comblnatlon br1dge ECG/EMG/EEG 4 RIS A o

l?pu P =25 PR 1 SR iWorx 2

EMG Signal )
EMG Signal=

(m1+noise)-(M2+noise)
=ml-m2

FIIE |22 B R H AR

312 % [ R RCRI4]

ETH-256 FLf SEI0fs 30 iyl s < L4 5 1 TS P

35



N

u["ﬂ AT EMG FH > 577 ETH-256 =% [y#if - B AL RS Vo

<50 mA VR T ﬁhﬁgﬁéiﬁﬁ%@ 5 pIEH T HﬁfﬁZfé SHIESTINY
PR i o 9t 4 BOR EMG PR ST 2 B A
P (AT Y U o 2 2 SR e P Y TR T S
PR R (=] R AR - drke e o R TR Tk - ETH-256 fofay * =4
10 GQ > PIFR T I B2 AR R R P IEI AR
P pogiEry £ 25 PRt o PO A2 Frl =5 MR P I kendall 2 Rl oy

#iy : kendall meditrace200 series > EHAEI[[3E ™ | iwox C-ISO 255 = 7]|> | 3-Lead Isolated

—m

POD Cable > ﬁlj?ﬁﬁﬁ?’f?"\%ﬁfﬂ @Z/D[ﬁ' 3.13 -

(a)ETH-256 %%ﬁ“ﬁ%&: )
[B' 3.13 (a)ETH-256 RIS (b)?*iﬁyﬁﬁ” It I
ETH-256 two channel combination bridge ECG/EMG/EEG Amplifier
Number of channel 2
Operation Modes Bridge/Biopotential (ECGEMG,EEG )
Gain x1,x5,x10,x100,%x500,x1 k,x5 k
Filters High Pass (Hz) : DC, 0.03,0.3, 3

Low Pass (Hz) : 5.0, 50, 150, 2k, 10 k

Input impedance 10 GQ
Output impedance 10 0Q
Input Connector DIN 8 or BNC
Output Connector BNC
Offset Range S5~+5V
CMR 100 db @ 60 Hz

%< 3.4 ETH-256 ’@Mﬁ
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DAQ-2213

Resolution

16 bits, no missing codes

Number of channels

16 single-ended or 8 differential (software

selectable per channel)

Channel gain queue size | 512
Maximum sampling rate | 250 kS/s
Programmable gain 1,2,4,8

Bipolar input ranges

+10V,+5V,£2.5V, £1.25V

Unipolar input ranges

0-10 V,0-5V,0-25V,0-1.25V

Offset error +1 mV
Gain error +0.01% of FSR
Input coupling DC

Overvoltage protection

Power - on: Continubus +30 V, Power off:
Continuous =15 V. ‘

Input impedance

1 6/100 pF

CMRR (gain=1)

83 dB

Settling time

4 us to 0.:01% error

-3dB small signal
bandwidth (gain = 1)

760 kHz

Trigger sources

Software, external digital/analog trigger, SSI

bus

Trigger modes

Pre-trigger, post-trigger, middle-trigger,
delay-trigger, and repeated trigger

FIFO buffer size

1 k samples

Data transfers

Polling, scatter-gather DMA

% 3.5 DAQ-2213 ’EE?FF‘[?&
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Degrees of freedom 6

Maximum load capacity (rating) |2 Kg

Maximum reach radius 621 mm

Working area J1 320° (-160 to +160)
12 180° (-45 to +135)
J3 120° (+50 to +170)
J4 320° (-160 to +160)
J5 2400 (-120 to +120)
J6 400° (-200 to +200)

Maximum speed(degree/s) | J1 150
J2 150
J3 180
J4 240
J5 180
J6 330

Repeat position accuracy 10:.04mm'’ »

# 3.6 RV-2A £S5 E?%Wﬁ

Motion movement cycle = 7.1ms

Robot controller

NN T

Personal computer

-«

Command position Command value caleulation
Transmission/reception

Eﬂﬂ 3.18 ﬂﬁkﬂfl?%: lrru i clock FEIEPER

#Lﬁ“[_lé‘g’f ‘?FJI Jp J?ﬁ?,"‘ | MOVEMASTER #1 MELFA-BASICIV ;ﬁﬁxﬁﬁ ' e

FORE A= B 0725 MRS ] MOVEMASTER - i MXT 47 {71/ % -
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