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ABSTRACT

Cerebral vascular accident (CVA, or stroke) is in the top three causes of death in
Taiwan. About two-thirds of stroke survivors cannot use the upper limb in affective
side to perform functional movements and daily life tasks. Therefore how to regain
their upper limb function is a major focus . However before an effective treatment can
be conducted, the residual upper limb function needs to be assessed. The most
commonly used methods such as clinical instruments and kinematics movement
analysis. However, these methods need to beperformed by well-train professional
personnel. In this study, we try to implement a simple device to perform the upper
limb function assessment both on time and frequency domain to help medical
personnel to have more convenient and effective assessment.

First improvement to the existing system is complete by replacing of the original
system with a Linux based embedded system to reduce complexity and costs.

A kinematics analysis software written by LabVIEW is used to extract the
kinematic features such as speed, acceleration, distance, frequency. According the
data obtained from the stroke survivor , the most effective features to represent the
upper limb motor function of stroke survivors can be found and used as reference by
the clinical therapists and achieve the purpose of simply the assessment of upper limb
function.

Kinematic data from 13 subject’s upper limbs (4 normal subject and 9 stroke
patients) were collected in this study. According our results, we found significant
differences between stroke patients and healthy individuals in acceleration and
frequency but no significant difference within varying severities of functions loss in
upper limbs. Maximal movement distances, maximal reaching speed, and time cost

for reaching can be used to distinguish patients with different severities of function
3



loss in upper limbs.

Key words: Stroke, Upper limb movement, Embedded system, Linux
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2.4  Linux 3 iT % 3t

Linux 4% {7 4 5t (Linux) > #- #F Unix 3+ & #4k 7 5 seensifi o Linux 4%

i® k denp ren 30 B TLinux e Linux # 1% % S 20 d S8l {o B 2k 75
FREY BEF LaF - [9]

Bete k3 Linux & B3 A ¥ R &7 Linux p 5> R aF % A e 5¥ 8
% Linux %75 % 8% 4 Linux P %03 2 @& * ONU 142 & 81 & fo T ik <
HFei® k2 (4 AAF 5 GNU/Linux) o A>T igk 22 o Linux 4~ 4 5 Linux #
oo~ k@ - BLINKFFERE T4 Renfih o W er B HF 12 7
R (&4 PostgreSQL ~ MySQL) ~ 4§ FR5% 2 ( &4 Apache) ~ X Window
%4 (54 GNOME f= KDE) ~ 722 £ 2 (614r OpenOffice. org) ~ #r & %% (b4
Perl ~ PHP §= Python) % % -

Linux p ded- 25 33 f 380 MRS Bk e ene R Linux P 7 L 4R
ARISRIAAIAE 3 F a0 KRN L B KRG -
Linux 2 557 - AL PR A Ao B adkiv hile o EREF * 8

?5#%%~§ﬁ&ww—§%ﬁwifﬁx&ﬁiﬁme’jg$i:_

sk L d g B > e Open Invention Network (OIN) (= f  IBM- [ % £ > )

_\
B
W

IR

Philips > Novell > Red hat % ) BEE 7 ficdic & ] > iz e B4 E 3R B
# oo f%F AuE o Joedit Windows ARt 0 5 p d i H Linux £ F MgAE

A > rs 3},\4’%4‘1‘3/—_ﬁLA'%%LL’]E{F\—:'Eﬁfp;&Qi 1A 4 28 K o

T

kP i Linux » B gk s 1% 2 open-source i Bl Poid R
F A TR B AR TR S LA R 2T IR ER Y FERTE
RN F K R E LA F € k- 45 Windows e9F 37 § & R Fav g o

gERI o B2V & EHE o ¥ Linux k445 ¢ 5 open source it * pF
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BB AT AR 0 BB R b L0 R D] s iEY
R p e > € FARM DT R R ARG R I Y TRl o e R
FREAE EREIE CBIIFCRLTARRE PGS ERES 3o RS

B AEBRREITR CAEY AR Y PA ST B B Bl

Xsens 2 @ #r4 & 13D Motion Tracking +c®l 2.2 #777 [36]

Bl 2.2 Xsens = &% & e Xbus Kit £ MTx

Pavefiigamy? o A0 ERERE SR ¥ R R A i kE
Er 2.2 N RT A G w 4R
1. %+ ;% (Magnetic Sensors)

B NaR AR £ Mg s GR- B Az REIFASB SO
B
- X B (Receiver) - pRw S B & R o £ 3 328 978 B 7
Bt ins o) o KA 2 A RZ B Y o 3R S hlicdpibiE e S RS-232

oo e cEdd - BEF SR (Transmitter) #7224 o BRI F

BEDFT L o PG PN PAE &G EEE iKY > Polhemus = @ eh

[sotrak ~ FASTRAK #=_i>4c®) 2.3 #77w [40] ~ DataGlove #p+ & ¥ -
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R ERE Y GBS A AL ERFHMAL Y Y fHPLT

R
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Transmitter

B 2.3 FASTRAK = (& ¢ &4 :f Bk i
2. A&F 43¢ (Ultrasound Sensors) N
RE AR RIER JE'I“’»FM@[T kf’é.,ﬂ%ﬂ T e et
oo 2B AR R Fx%;t&‘%wrm!a ur*& Adzs ik @by o E AL
ey 7% B8 H B H ° L a7 m Pm}% &3 Logitech = # ¢ Head
Tracker 4-®] 2.4 #777 [34] l&:‘Lc,—E, ;ﬂm},@_ RIEE + HFRFHEH £

G R e S A S I ] e s L

Ultrasonic
Speakers
ifized)

Control Unit |

t

|

Host Computer

W 24 Azf AN E
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3. ##: (3-D Probes)

BRAE AR A" @ - & § B &% (Bending Sensor ) ~ % -
B AR STi hoF] 2,5 477 [38] 0 H S e i BORAER B 0 5 B AR T
Rl chi g o & T R 100 Bk b oo sginahA &3 Dextrous 2 @

Hand Master ~ SensAble Technologies = # 7 PHANTON -

Bl 2.5 @R s 0 ®

4. ¥R R % (Inage Sensors)

Bijsvena it R4+ CCD (Charge Coupled Device) # #_ PD (Photo
Diode) % k¢ ~ & RIRBRHGUEL » L R U ELRGE - ) ded® > 1 X877
BRI EATEY il bR 2.6 97w [39] c HABE - |0 N T B
PE T e o IR E R BN ER AR ARSI R R

R R ERNEE = S SRR RS 3 RIS RS R Y

BRIE]
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26 TRE %

F A 2 15
P b A (TR 4 2

ql-
(a

Ping
et
=3

FER3iE G A s ReFEAeT
(L) s 2k & diFi ©
BE Pl i
&4 : the Functional Independence Measure (FIM ) ~
the Barthel Index
P E R Pk
&4 © the Jebsen-Taylor Test of Hand Function
LA A 4 sds iTF7 1 £ & Action Research Arm Test(ARAT)
F-¥tp ¥ A5 ehds (T5 8 £ £ Motor activity log(MAL)
(2)# 17 H vk L R R
® BTt s RE R IR 2
&4 ¢ the Purdue Pegboard Test -
Minnesota Rate of Manipulation Test (MRMT )
QR A & =i
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frr'ﬁf \um]t -E’*%ﬁé,\ 4 zg_gg
5|4 ¢ Brunnstrom stage ~ Fugl-meyer ~ Ashworth
# ¢ Brunnstrom stage - f&1 &g ¥ MY BB A REIREREA K4
1~6 % 5> B BARF AR T F LB T A AR N A S LG RF PN L 0E
By R4 KR A o

Ra E AR E A FRAD a0 d WP WG INRFTR S EL o S
PR R S E LIS TR E o - R AR AT g R

B (e 0 (e BT R mde (T R FERMEG & B2 LR LR D
Il B 2

e SUIR L0 b AR U R ER VR E s R W A SIS SRR L EE S R W
el - IR E A A R - .
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ARG A R RER T A () s sedaes () s A2V 2 (kg ) = B 2
Wi de @] 3.1 #77F o A MR R T AT R chift r 38 ke bR R Role B
B 3 A todeie s Bl Ed Linux “T3E 8 dir REAR Ry LEHF
FALT jedder A 4542 A LabVIEW #7328 cf2 3 %k Sge 8B enfi 4o 10 2 45
4

LR B R R PTR R RER RI E A T AR T KRR &9 K6 A

el

e °

4 )

RARA o EREAF . e
Aebge m— BT T )
/

=% 1 d
(AKX AR&)

I st

. EX

W 31 k% M

32 HMixn
3.2.1 ADXL330 g B 2
AFEG A ik B R R B ADXL330 E3% * Hcts T WAz (MENS)
At R WARRHOT S A T E RS R AT LM R4 3]

7 [20] BB AL EMAF L ABHF PR AT RERFE AL YT 0B
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RS SR TR a P RBIEEY X F %22 (Nintendo) 42 )

Wii 25k @ 4o® 3.2 #r7 [19] » £4 Wii Remote

ST et BRRIE > B

FORAEL M S A R RS R T b 30k sedt o ADXL330 B ) B4 1T
TREV 7 i@ R R R ITTRE > 02 i ADXL330 4t 13,3V 48
BRICHE » A aiar ¥ %4l 3.3 #7157 o
# 3.1 ADXL330 R4t
Parameter Conditions Min Typ Max Uit
SEMSOR INPUT Each axis
feasurement Range +3 +3.6 g
Manlinearity % of full scala 0.3 %
Package Alignment Error +] Degreas
Intaraxis Alignment Error +0.1 Degreas
Cross Axis Sensitivity! £1 %
SEMSITIVITY (RATIOMETRIC)? Each axis
Sensitivity at Xour, Your, Zour Ve=3V 270 300 330 my/g
Sensitivity Change Due to Temperatura? Vs=3V 0,015 0C
ZERC g BIAS LEVEL (RATIOMETRIC) Each axis
0 g Voltage at Meur, Your, Zour We=3W 1.2 1.5 1.8 W
0 g Offsat vs. Temparatura %1 mg/*C
MOISE PERFORMANCE
Maise Density Xour, Your 280 ugHHz rms
Maise Density Zour 350 ugYHz rms
FREQUENCY RESPOMSE?
Bancheidth Xeur, Your® No external filter 1600 Hz
Bandwidth Zour® No external filter 550 Hz
Reur Tolerance 32 +15% k0
Sansor Resonant Fraquency 55 kHz
SELF TEST=
Lagic Input Low +0.6 W
Logic Input High +2.4 W
ST Actuation Current +50 PA
Output Change at Xour Selftest0to 1 =150 my
Cutput Change at Your Selftast0to 1 +150 my
Output Changa at Zour Selftest0to ] —&0 my
QUTPUT AMPLIFIER
Cutput Swing Low No load 0.1 W
Cutput Swing High Mo load 248 W
POWER SUPPLY
Operating Voltage Range 1.8 26 W
Supply Current V=3V 320 PA
Tum-Cn Time? No external filter 1 ms
TEMPERATURE
Operating Tempearature Range =25 +70 °C
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Wii Wii Remote

Bl 3.2Wii ¥5E%4% 522 £ 3 Wii Remote

B 3.3 £ # % ADXL330 48

ADXL330 g i#) 2 2_ADI (Analog Devices Inc. ) = & 3 fh4ci# & BRI & 7
TR AAS T E PR R F WA ol St R o H
Fole 4
(DF #RIF F Ehfor b R mhkE > blde RN HETRIPBramcy
YRR H A
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(QEFHT IR G EGH 0 & R s> PIEEF R T EEF B0 /F 4
S 2 e G A AR R e e A T ot R B R R
(DF L hfciip > LERPIE -8 ~BhioEd > pofegr XEH (&
SRR
(AOMEMS #Az4cid B R BRI BF R* *07 3 58 Lo 25 & iR E 5 2
ﬁﬁﬂao
B)7 % EaB B > {I% B R PR LHPF A > GBI AILEDS
8P| {4 e ok e
ADXL330 p 381 i® 32

A ADXL330 £ Wt T &k 5o (MEMS) 2 4cig B g iR o & Al eh MEMS 4rig
Rrehpic A E - Bd A madp ke iE AT S T BB 0E) S 0B 3.4 AT
[37] 2P - e F 2 FAY - BRME T5 +Hoa ¥ - B - BX LT
- e F ’F‘r%ﬂh b 2R R RIS S et B A 4 BB o i e e

A A LA R R F"*m % o

(a) Eeucb | (D) HEARRP

MASS  SPRING

&PPLIED
SCCELERATION

C51 <« CB2

FIXED OUTER
FLATES

Bl 3.4 MEMS “ci# &3+ %4

ADXL330 +cid 237 3R] X~ Y~ Z b~ % hvde i B o SS90 A0 TR AR 4t
iR Pl et it B 4 ] 0 BN FSH S BF4o B 3.5 41 [13]
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FUNCTIONAL ELOCK DIAGRAM

+ J
1 Vg
ADXL 330 Rz Xour
— OUTPUT AMP
E
F-A M5
SENS OR Ret

F Your
DEMOD = OUTPUT AMP —vw—{:lr-

OUTPUT AMP _w—(f_"‘_

[1]
[

Com — AC AMP

! COoOm 5T

® 3.5ADXL330 p %74 it H

o—
1
<HHe'

ELTT-imi

deig A ADXL330 en#h 36 % 4e LR T F CX OV~ CZ ki > I 1 e o
PR R AR AL T A RO IR i e 2 PO e 2 R A
b3R5 5 0.1k

Pord RRRIGLEREL P ERERBLFE (C) 2P H TR
F (A) * 32 ef teir e FREEd (d) 28 1 > 4o 2528 1907 > Higg

BORIE L ARE b B o

i Ll a ey EQ:E: A
FARMOERME C=3=2 =T xD)

BRIEAD & o o Ao Ahp h P WITHE hE LSk
BREE -BE DI P EESHEGFEL PG P20 IR RS o
TRY - B EERESDEILTFEREZRERF - BEORL A A TH
BT F R REF LTS BT R B RERET A5 P b AR 2
s dgpiip L 180" AL RZRE S B A LNiEE » * A4 DT RAT 4
BER  nEFRRBE AT RGN ERISTFBLAH A0 A2 B
B BInE § - RIFR GBI 1Y ARSI HT B0 el B IR R
frigfs -
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3.2.2 SP1-50 £+ =

AP SPI-50 B F R X LG R 0 B A AeR] 3.6(a) T 0 B

EonfFd AP R T ARPERTERFELEBE - R LG TR

CCW (1)

BB RedheT £ 3.2 90 [21] ) REE G AR T chE 0-50 F e o H B

)
o WV (+out)
=
W (3) § Gy
2
1
oy

A2 - B P IER DT R E L A4oRB] 3. 6(b) T 0 A EHLRRT A B R B e

(a) b)
B 36 TF < BN TREHRA O HH

Bpw orsig 3 30V o MR T U FE+/-0. 25%
I 1

GEMNERAL

Full Stroke Range Options ... ..ot 0-4.75, 0-12.5, 0-25, 0-50 inches
Output Signal. .o oo iiiniaa i e voltage divider (potentiometer)
T o F ] e e P TP +0.25 to £1.00% see ordering informarion
Repeatabiliby: oy se il s Supu s vl so s is s + 0.05% full stroke
Resolitbion:: ;s s s i E i s S s v s essentially infinite
MeasuringCable .. ...l 0.019-in. dia. nylon-coated stainless steel
Enclosure Material. .. ....coot it s s i polycarbonate
=T plastic-hybrid precision potentiometer
Weight. ..o 3 oz. (wfo mounting bracket) max.
ELECTRICAL

NP RESISTRINTE . - o oo s s rmpgi e o i b i S e, B 10K ohims, £10%
Power Rating, Watts.........coviveiiiiiinniiann. 2.0 at 70°F derated to 0 at 250
Recommended Maximum Input Voltage . ... ...t 30V (AC/DC)
Crutput Signal Change Owver Full Stroke Range. .......... 94% +4% of input voltage
ENVIRONMENTAL

Bl O e R R R R A T R S B e IF 50
Operating Temperature ... oo 0° to 160°F (-18=to 71=C)
Vibratior: s sy sy sunmnraiiams up to 10 G's to 2000 Hz maximum

583
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3.2.3 jnEn

- e LCD BEor B 0 AT F R Vo Bipqlur i 16 X GRBE
Flo KAl o 8 AT R BB E) A A kg LOD AT BEER B 52
ROFHOE AR LI A RFR 2ERFRTT BHTH P 12
A5 @EOTHRED BEFIS ¢ R 01 LD 4 16x2 b A F1 o HBRA

o & B4 B 3.7 A1 [24

5

[E—

e — ) +— ,‘F‘} 16COM 1/U a
SOy el T =
% <
:::EU 45_—_’ < | BOSEG

e e
WSS — %

Br‘lgk“tr‘w955|
ek | Comntrol | LED
el Backlight
\'\-j.l—:l.l—:
DD 1
oo
R ——= LCM
. 1 VEER
WIS

B 3.7 LCD #oke 4 5 K

AR AT i S — QK16 A G kT Boa B A 2120 A G dok 3.3

S

# 33LCD @41/ &

NO | SYMBOL | LEVEL FUNCTION
1 VSS == GIND ( OV)
2 VDD = DC +5V
3 VO H/L Contrast Adjust
4 sDA H/L Serial Data Line
) SCL H/L Sernial Clock Line
5] A+ - LED Bacl-;light +5V

33



eF md HT46R22 chip#lde * K i ¥ 7|8 8 7 o e e drd]> B e o Lo
W 3.8 ¢

2x16H 1% ER /3G Z e Gl Oy

1

12 i
Bl 3.8 LCD #icie *F g

MR BRSSP REATRET P ENF ALV IR 'fq“i«‘f%l’é

F \'{F’*@:‘ 1 AR NG enf ] b T‘fiﬁgf'{’?
KPPk BE D e 2 F 2L H?*"P\L*&r% 3.4 %1 7 » frdleid A €
, | o .

S

Adod g A

;l e Im%t

Higher [CHARACTER PATTERM CHART (Sx7DOTS-=-CURSOR)

o000 | 0010 (3011 [0100 0101 0110 (D111 010 Jo11 G100

]
=

=

-
"
-]
o
o
-

[=1=3
HxxmOODD | RAM

&

WREEODEE | (2] =

Y

(=1
Ca F

E

AR RIS R Rl AR L

HHEXODED [ (F)

= |z

x| A

HREROTOD | (S)

]
kD0
o

SO 8T T

OIS | (&) !_.I =

i 5 =
XHXXOTED [ (7F) -.4-' -"\.PI =
=011 | ga) HEY i
i T [ e e xr]
axxm1000 | (1) £ ==

ocxmAODE | (=)

52
=
M= ADUD [ (3] :é':
-~

o e b ] T

In

L

IEENENEEE R R

IR IR IREIE!

Lower 4-bit (00-03) of Character Code (Hexadecinal)

wd e g g G R e B e B
Lol o o ] e v 00T T TR T
&

] b o WL

e = =
exxraoo | 5 | = L e < |5
e e s =™ -
SN, F =T £

— ] |2 TEF [T E




Aol E L o X BT 205 d &4 & > ¥ oud Ed slave address
0x40 ®E4pdldp 4 a Hdp & & A 41t > TR b FAL o~ PEEREE T 0 R
B #2044 4 4ok 3.5 5

2 35120 #4144 4

function Command Code Data DESCRIPTION
1* byte 22 byte 1*' byte 2" byte
ppDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
B/BBBBB/B/B/B|B/B/B/B/B/B/B/B/B|B/B|B|B|/B/BB/B/BB/B|BB|B
7|16|5(4|3(2(L(0(7|6|5(4|3|2|1(0|7|6(S5|4|3|2|1(0|7|6|5(4|3|2(1(0
Setcursor (OO |O(1(1 (1|1 ({1|O|O|2(Q(O|1|0C]|0O X Y IR E SR
To S AN Ak
Address 01h=X=28h ,
01h<¥<02Zh
Clear Display (0|0 |0|0(1|1]|0|0 - - bl ol ol
Initial ofojof1j1|ojif{1|o|L|O(O(O|O(C]|O = Bk % A ds ik
Display
Setcursor |0 (0|01 |1 (OjL(1|O|L|Of1|1|1(|L|1 N = O FE AR B
On/Off N =00h.0lh
Backlight ofojojojo|r)Lf{1|Oo|O|O(C(O|O(C]|O = = HAEESDY
Brightness
Plus
Backhight |0|0|O0|O|O(L1|1|1|0OfO|O|O|O|0O|0O(1 - - # &%
Brightness
Minus
Write ASCII Write Data - Write ASCII
Code to Code to LCD
LCD

(D=4 1 414 £

|$|Aﬁ_&j A4A5A231m‘%;|&|D7DGD£D4D3D2D1 m|&me6D5D4D‘3D2D1mi_&|P‘

ID (7BITS) 15 a0

EX: start_bit();
write byvte(0x40);
write byvte(0x1B);/INITIAL LCD
write_bvte(0x40);

@it

I FTEITS) o
EX: start_bit():
write byvte(0x40);
write_byvte(0x0C)://CLEAR DISPLAY
stop_bit();
wait_Kev();
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()% =44l 4

|SIAEM&4M&2RL&D1%|&|U?D6D5D4D3D2D1DG|P;.tP|

ID (FBITE)

EX: start bit();

Wate Data

write bvte(0x40);

for(i = 0x30:i < 0x43:i++)/"WRITE ACSII CODE
write bvte(i):

stop_ bit();

wait kev():

(PR 14 £

.

|S|A.6A5h4ﬁ_1&2&lﬁ.0|%;|A|U?DGDSD4DSD2DIDO|H|D"D6D5D4]33D2D1[:O|&|D‘?DGD5D4D3D2D1DG|A

T

ID (FBITE)

EX1: start_bit():

ib

write byte(0x40);
write_byte(0x1EBE);
write byte(0x5SF);
write_byvte(0x01); //SET CURSOR OFF
stop_bit();

wait _kev():

EX2: start_bit();

write byvte(0x40);
write_byte(0x1B);
write byte(0x5F):
write_byte(0x00); /SET CURSOR ON

stop_bit();
wait_Kev();

(5)% B ir#4 £

.

aF

o)

|$1ﬁﬁﬁ§h4h3ﬁ2ﬁlﬂ0|%|ﬁ|mmD5D4D3D2DLDCI|_&|U?D6D-5D4D3D2D1DG|A|?|

ID (FBITS)

EX1: start_bit();
write byte(0x40);
write byvte(0x07);
write byvte(0x00);
write bvte(0x07);
write bvte(0x00);
write byte(0x07);
write byte(0x00);
write byte(0x07);
write byte(0x00);

stop_bit();

wait_kev():

oz

{f BACKLIGHT (-}

i 8

EX2: start_bit();
write byvte(0x40);

write byvte(0x07):;// BACKLIGHT ( +)

write bvte(0x01);
write bvte(0x07);
write byvte(0x01);
write byte(0x07);
write byte(0x01);
write byte(0x07);
write_byte(0x01);

stap_bit():

wait_kev():
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3.2.4 Linux & » 3% %}

AR er % e E_Linux ehdt ~ 5%k s @ % B 3h i (Renesas) 2 & # )
I SHTTST & & wehi » 3% oo RATE @ % B ADC A & kel B2 %
PR Linus il 25 ARERIRRHRGINI TR S » Ditht * - 1
FAT U QT AT SRR S BRI R ST R %
P34 SRl R AL [29 40 F <& 36047

# 316 XL A

Item Specifications

BS8T75T0C3I4BG (Core:SH-4A)

[ Clock meodas ]

- CPU frequency: max 384 MEH=

- Leeal bus: ma= 96 MH=

CPIT & CPG - SDEANM-DDFEY: max 384 MHE=

- Paripheral max 48 MH=

- USB: 48 MH=

- GFA {pixel clock) 252 MH=z-230 MH=

-WDT 32768 kHz (T B. D)

DDE-3 3840 H=

Micron, IGb { x16 ) ——MT41T64M16LA-18TE

Flazh hia B MOR-Flash: Spansion, 512Mb —529GLS12P20TFIR 1O

AR, MAND-Flash: NMumenyx, 4Gh - NANDI4GWIB2DN]

SCIF x Sch (DSUBY xdchi{nses option board) .Pin Header x2ch}

I2C x 8ch + 2ch foe DD

SPIx 2ch

Ether{10/1000) = 2ch

USB2.0 x 2ch

5D = lech

S x 1ch

LPC x ich

PECI = lck

PCle (GERAY

PCle (B ICTE)

H-UDI {l4pin connector IF)

AUTD (3Bpin connector IF)

E-SPI

SGPID

AT = 16ch

Powar Switch (Slids Swrrteh)

SW Reset Switch{Push Switch), INAI ‘:.ultch.[:PLL,h Switch}

DIP 5W (8bit x 3) :For CPUJ I‘r ode zetting. Debug

For Power Status, CPU Statmas and Ether Status

For Debug{Fort A x3bit)

Power Supply DC1I2WVIACTDC Adepter or Input from PCIe connector)
Board size 27 5mm = 110mm

DDE Memorv

I'F

LED
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gy e e B 3.9 o [29] 0 A4S G 5T6MHz
16 2 ADC i 7 @ % » & BT R g

g

x4
Y e L B

N

N
D

p
’Z%Pﬁ.’rﬁf%?"ﬁﬁ\i v iE B E S

p 2B o4 4 o2 23
E;}éb‘—aa1 B p ’ﬁ.;&i—%gﬂgf#i&'#‘]; 283
g 4 e
A
. Ecal
S76 M ) ® i
r4
war o [ e lg 4 MMMy ot B Boct
U o DO | L asp
= = 45 MHz
sl lo 2 [BSC Extemal Paralel Agync
s‘;‘eMiz. FRU gg %g lg:i"g %,_) & >Men'ory ion Bus
= at s2als04 MHz
ke b O0RaF f— > enl R 1058
UBC 535 5 = 25/504 Mz
ol
o Matm: G2g0sFe
wn M| | Cote Dy foel ek
alie e | 16001200
"/ RGE ouput + 2ch independent DOC
» Eemal PCle
HPE TG Shbus :
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Clinical Trial Approval
National Taiwan University Hospital

Date of approval: Feb 12, 2009

The protocol " Effects of Task-oriented Bilateral Arm Training on Motor Function for Stroke
Patients." [ NTUH-REC No.:200810043R J , submitted by the investigator Dr. Jer-Junn Luh,
Department of School and Graduate Institute of Physical Therapy, has been approved by the 146"
meeting of Research Ethics Committee of the National Taiwan University Hospital on Jan 16, 2009. The
committee is organized under, and operates in accordance with, the Good Clinical Practice guidelines and

governmental laws and regulations.
The duration of this approval is one year (from Feb 12, 2009 to Feb 11, 2010). The investigator is

required to apply for a continuing review within one month prior to the approval expiration date.
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