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790N N2 NI ANDWYN DYOIIRD NHNN NMINNONN N'7OWN NI722mn NYoI7IN

;DIP'Y TN ;0'2IN NISDIRZ ;0'7IN "N 111Nd) NIXMA NITOINA DNIX WAID XIN L,710'VA n/R9NN
190 'NAI 02 ;T7'N NINNSNNY 072N :1d) J11'N NIToIMA ,(W91N NIXMAT? NIM7'Nj NIRDIN
M2 :INd) NNIN NIToNAal (720 11NN 7Y 190 'MNAI 0DYA2 112N NIND ;TRIMN NN Y
DNNN 2N L ("AIX? NIV DM D'7Y9N ;0"NNANI DYNRIOYN DAITYIN ;D*Y700I1N ;NIAX
D"I'7 AT NOY MIR'7 ,0"WIN DR (12D D901 DIR'Y72 NI7A N'MINNONN N'Y70W Ni71am
,I'WO1 NIYI9on L,(27 Ni'val N'097'oX ,NNVOK [120) NIXNA NIV L(]'NM ZIN'Y [12d) 01912
(2005 j3n) nTNM%N1 N1A'VAIRN NINNSNNA JIN'K L,N7'NPEN NI N'MNANN NINNSNNA IN'R
DN7Y DTN N7 Ol MIynyn 'yig Yt DMINNSNN N'7OW NI7aam 0oy D'WIR?
YT NwDI D'Ypnnl WTh nin nTn7a oto'k on (Switzky & Greenspan, 2003)
NXRXIND N77INNN D7¥X DT'A7D ;NINTIIE DNENn  NIdA 'M72 NTN7 NIYYNX Dirnmil

Ny |inn N7X ,NI'AVIVON nNT NiN'YN? 0'wa D1'R DN .0190 7¢ NI NITIN NICINNN
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MIN N77502 nwpnn NMINNSNNN NY72wn Ni7aamn nvoaIx (2005 jpn) nvyuoi 1o v
NIN'YN] D'YUPNN 0N '0NAP7 DNITAX'D APy NIY D'YRID'O 7N NN'IoN N'¥XIV'0] Tn71v
D'VUYDIN DAYIN NY'SNI NI' NWPNN 07N P71 ,NIMR0R7 Dalrol 0IY D'V A IMT
N'75W NI722M 0y 0'WIR 78X RXNY |NNXR KXW (2005 [310) D"wnin ©wxn N 0v71an'ol
DNXIDQ [I7WUD7 NN NI'9'YE NN7¥NY7 NI NI'9'Y KN 'WAdn DINN2 1A NMMINNOSNN
NN ARXIND NIYTN NIM'yn yy¥a7 21man 0p7nn vamy nn ,nwTn Nn'yn oy TTInNnY
NN7¥Na TPONY? 019N YY 7NIPN1I9N 7TIRN 'O-7Y L 17WDn wwnnl NdINd NAI'Ya'oIn
[AN) 1712 97 X721 170un N7 1'D1X7 NARNIMN D201 LIMNI7AaN X 7y ,011Y D'nINNa
YN 770 11'N QYNNI WIN'Y 1p'val nyron ntalimul win'ww o L,(2005) pn (2005
,2)1'N X7 NIR7R X1 NO'RY N7 NNYyn? NMMINNSNN N'75w Nitaam '2ya 9w nv'na
(N1DINI NNIN) DXNIM AWYNN] WIN'Y 7Y 1T N"A171200 NWONA [2-1ND .N'9NI1 NTNAY ,AXRIIN
2va o8N N ,(Royeen & Duncan, 1999; Mosey, 1986 ) "n'nwnDin nwa'-n '97 nTIQy
NN 'T-72¥ DN D'RITAE YN NN 220N MR 727n D'INNoNN N'2ow nitaam
N71D'7 NA'RNNN 'WIP INYIE Q¥P7 DRNIM XINY D2 DINN' AwNn? IT Nyl .avnnn
AIYN NN 910271 ,71'TA 170N NNIX 7V N'OI01'K NIFNNTN TWOKNNIL DTN 7¢ N'WRN NT'N70
2 waonn 0 7w qoin ((Ross, 1992) yTmn nwo1? ATIvn 1aT NAIAN 737 fTl 2'uptaIR
N7'wo NTM%7 nxa'vmn NX7YNY NN N'Miynwnl NN N2 NN awnnnl 0T
TIDN 'NH0 DX N7 TAaN1 NYYIA DTRN 7Y NO'™7Y NYIND NZynn NR'0PXI0YI'N 120 (N2
[7 .(1995 itn) NIkNXYI NI7AI0N 7 DYINNI 2N XY 'M'T NIM'DY7 X\an N1 73 .nTmnnnl
NIMP'VYn NNLVAN NNX7 D90 NMMINNSNAN N'72OWN NI7aamn NU0IDINT AwWNN NNXNN
ny"on N17100 W ANITINY DR 7¥INY NIn 7Y 10'va /RN 7w N'219'0n Nnynna
DY D'NN 72202 NIIYAL NIDSNNWAT? NIYTN NIFINTIN NIN'D7 ,QwnNnd win'yy
DN'9'7N1 01Oy N7yona ntwi o'nn (IDD) nirminnonnl n'2’w Ni7aan oy 0Ty
353 nn w7 anpw Ikxn (2005) [X'x-11 20 R’y 7 (Pushchak & Sasi, 2004)

qx ,(38.8% N1 ,31.7% 7190 7'717) N2dya wnnwn? 0713 ,11n21 WX IDD oy 0Mainn
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,INT OY TN' .120Y NI00IAN NiM'wn yx¥a7 173' X7 'mn IDD *2ya 'an 90% vyndw ' 7y
Li-Tsang, Lee, Yeung, Siu, ) 720y 7'vyon? TxD TIN%7 n7a10n nN"n 1T NxXp ,|N'X NN
.(Shimizu & McDonough, 2006) on'a n'wyn 17'98 (& Lam, 2007

15W7 0710 710'Y2 O'ROIN ,NNIAA NAI7IDLV N'YOVIMINA MONNNN L,DI'N 7Y D71Iva
D71y2 ,0'TM'72 DAI'YW7 DNNNY D700 NARNN T 7Y NINR7N 79 DN ND'R DX
7w DnX NN NRY? (Scherer, 2005; Schreuer et al., 2006) 'x191 Da > ,nzIoynn
DXNN] ,00y AT M7y 0'RNNY% ,0INN2 NI'NANIM Dy 0'X1*7¢ 0'WOT ,0N2'201 079100
NX NIv7nnn N7ap 7nna qne? awn (Petty et al. 2005) nn%? naiwnn o'y10'y7?
D2¥YN7 ON"NN7 W' ,n"NT ."TDIN NIRR" Nwa NNaoNa 1IN AW XINY 1'70N ,0'Ynnunn
Hastings et al.,, 2001; Scherer, ) yxinn AT-n |NN® NX DON72271 DANIDTYNT ,'Wan
.(2005; Vrkljan and Miller-Polgar, 2001

[9IN2 MIYRI MU' NIV7NN N7 7'70N 7V JANOoNY7 Nd>™MY ,OXNIN ATV IT'AX NN
[1An YN NN'NA7 YN 0'R1Re Imy? nnimnn ,NIFKY NooIAN NINYNN N2INYT 101N
Scherer, ) bn'MI2Y207 DA O'A'RNNI NINP7N 1Y D2'ATA DY2RN'09IN DMT'AR 7Y 2NN
, AT-2 nx¥IN1N NI'nnin NN 13'wn D'oyn pI0'va 0'xon .(2002; Cook and Hussey, 2008
177DN0 Nyn? n'on' ,N'77N DNIWIN D D1YYN DN .N7'W' NNIXD ANRNNN )Y70N DIYY WY
.(Long et al., 2007) nT NNSNN DINN2A NISDN PTYNN? )IX7I WATIN

,2AUNN] WIN'W7? Ny"on nNfaI71100 XY ANINAL 2TION 021N NANN X¥N1 X7 ,01'N TV

7Yy niaNp o'mYy? 0'ooiann ,01IY VINVI'R MNKRI 0IAIX L0117V ,01707 D'N"PY NINNY
INYNIN N'¥NIIDI'R 7 NINMI ARIYA NN K7 901 .NIMpnn NIy 7y X71 01177 D1ImM
NYUIM D"PN AN X701 200 YT L N1M7 2wnn NidyNal NRIY NIRRY7Pa ,NRIY NIXIXA
AWND L7PTIN OTX7 ONIM 0'RNN TR NN'N1 N7OWIMN nv7nnn R 7277 n/'Naf'en v
[I'01 7V NOOIAN TN X71 NYARY NI'R ,N7221N NN IYWINN DTN D7D AIKA 'R VTN
DY D'WIX 191 NNNI9 NA17100NY 7XR'Y1019N |2 W97 NN IT NTAY .0INNA 0'NNINN

NNRNNN NIA'wN? non"nn nNoon (2005 x'Mw) NNIR ynx? DN7Y 'wipn 2% Ni7aam
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2'0NAIN DINNA DYz 702 Wnnwnn DIY 127 DMYEn NY'onn N'a71100N NN |1an |2
Canadian Association of ) pio'v Nn7wn%? DTXN NX DNANKAN MI010N IX/1 NIvmMN
Occupational Therapy, 2002; Christiansen & Baum, 1997; Kielhofner, 1995; Law et
NAI7100 NARNNY? IX70INW DNTAN] WIN'WN a7 nannx? pwaw onpnn L(al.,, 1996
NN D'YLVIN UYL L,DNT NNIY NIX7ANN DX D'¥ARN DI'R 770 D'wnnwnnn yal D o'nim
Scherer & Galvin,1994 Qx'NY) DRIYRIN D'WUTIND NYI7WA DAY ANRNINY NARIDLVN
(7 7w 112127 nxann ,(AT) -nyronn NAI700N0 N NY'V1 NYSIN NX D¥nx? N 7y .(;2005
NON0IN N'¥PRIVI'X DIZN ,NI'KY NOOIANI MNIF N7'Y' NAXRNNYT DNAT NI 2V1 MM NNl
Ymmn AT-n Aty 2y ,ni7n v ane prm yTn a'wn? DIx ot L Nipn oy ntyol o 7y

.(Scherer, 2005; Scherer et al., 2003) win'y 12 nwy" DAY N'VII7IN N2'20N 19NN I

oMo nnnent 1.2

-1 MY TN 99K 7un 12)) 1970 DMITYN DIXTt Q¥R 1AWN D'NRP7 UKD LD1MmM n
0'01 D'PN7 NWi7 ,01N¥'N DX N9 nnonn nnnnai (Scherer et al., 2003) (2002
npon N7 Ny non' yT 7w nyvoimn 7" oanwnn 9D N 7700 TNk 0RIma
D'7'nNN 0'"1*77 2772 TNiMma L (Lenker, 2005) nirkd 001an 720N IX NIY7En nponn
.(O'Neill et al., 2004) 0" N2 YT T 2y NI72 771w 72107 [N DNIR

7y oolnn MUY YT NANN NN7 IX n7yn AT-n DINDQ YT DY OINON
nI710a1x .(Noy and McGuinness, 2001) ninna D"NN DAYINND X NAX'NIY NAI7101IK
,DYINN NNTAN 7710 ,9NIWn /an11 DINNA DAWIN OIXD IX ,A¥' 1 *TIN' 071 IXIND NNTAIN
wnw? ni7n' niaivaix (Gruber, 1993) n'o011 0'VISI DN YIN'WUN ,DNN DY L,DAINMO
7w nion 1 72y .(Dillon et al., 2008) yT nn% qi7w% ax7? %99 9nwu? axeh
721707 7021 , AT max 7w nnRNN 7Y yTMn QIN'Y DX 197 N1 ,UKIN NNd0In Na171'10
[1I2AX NNTAN 7Y NOO0IAN ,NT 77NN NNV N1AI7IVIIRD .)'7NNN 7Y ART'OITIV0Y )TN NX

The International Classification of Functioning, Disability and Health m%ivn nixnan
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The matching person and n"a71:dvV nyron N7V NMxNN? 071 2w, (ICF)
The human-activity-assistive n"ai71100 7w n'71mi (Scherer, 2002) technology (MPT)
nawna y"o7 ™1 NN It narzoax (Cook AM, Hussey, 2008) technology (HAAT)
YT Q'Y NN2an?l MNIF 7Ima T'onmvo? ame  AT-n Dinna ANk Doy NN
11 ynNN N'WURY YPYIN D DYY7 .0'7IN N00IANn NL7NN NdNIN N>yn N7 0'pin NamdI
N1AX] NYUonY ,NAI7INIIK - NT'NX N9V WIA DW? ,UTNN IN'M2A1 NQ0XNY YTNRN [IAXA
Higgs ) nu7nn ndnin Nd>yn% 0'01> NIVZNN N7ApA 0DNAIMN O'PIN N L AINA VTN

.(and Jones, 2000

12T TAMILNN DY nooan mubnm noan noawn 1.3

NL7NN N72P7 YW ATY ATNNY D DAY AnIM” X0 ,CDSS nu7nn ndnin nd>vn
IN NI'D'¥90 79100 NPWAL L7 YT 0'017 O'MXNIM 7910NN DTRN 1YONN N N7
.(Sim et al., 2001:527) "nu7nn N7ap W7 791007 IX 'N2*777 DN ANKT Naxm nix'mn
NIV7NN 2R NIRNAN NIYIXPN 'WIR? NITIVY ,Nyaun NR'0ERI0IR XN CDSS noayvn
72y .(Musen et al., 2001) yTni NMIwpn NIAMIdLI YIN'Y N, NI'YYa 1INSY7 dal NIy
Patel et ) ninna o'nnm 7w N1'77n N2'wNN DX DATNY D Naxiyn nirn? CDSS -n nd>yn
N'MPKRMN N'Y7'0IRD DINNA PNA N1Y9'0' TR NNTAY Nivixpn npawn .(al.,, 2002
Waterman, ) '80 -n nnw txn 01w o'minna win'y |02 nwyal (Artificial Intelligence - Al)
.(1986; Durkin, 1994; Jackson, 1999

qANN2 NYNNYN Ndwnn 12 ,TNXR a0 :CDSS niphyn YW o7y 010 1w oy
NOIYNN DNPNN DX oY YIDNN YN T 7yl ,Na NTINY Nn MINT 7Y nooann YT
NI'R TDWNN 12 ,NT 7NN YIN'Y NWY1 12,1 2101 ;wNnNYn? NI¥7mni Npon Nnaann
NT 210 .00 NIFPIN NN DTY77 D2IN) 7¢ NN 7Y NdN01 X7 L, VT 1akn 7V Nooann
IWUNA [N, TINA DY DINYN 7Y DN 7911 Dpn ‘NN 7Y 'Yy YT 1aRn 1T 1N1)
— DX" D'PINT N'AI7101IX NOOIAN N'AN NDWNNY 7)) .11DYN 1ONNYT TWUKRA [Nl DTRN 1''9XNY

7722 N panl 'uEnSn [NN9> N'R11 Dpin nooian nown L(IF-THEN rules) "tx
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N72p NDWN DY AIWONA N7XD D'PIN WIA'A .NIYOKRN X'NY NIYMANT NN NIVYWON
'Y NN92 DNININN DX NN D'PIN 7¢ 0VOd D'NNINN YT DX a¥"7 [N N2 ,NIv7Nn
Nikolopoulos, 1997; Giarratano & Riley, 1988; Durkin, ) n21m1 Tona 11ax7? [N DNIX

.(1 o'wnn nxO) (1994

Negnevitsky, 2005: p. 31 D'pin NOOIAN Nd>YN 'A'DINI N1an (1 D'wAN

Database

Knowledge Base

II Rule: IF-THEN

Inference Engine

!

Explanation Facilities

:

User Interface

NIENY 20'w 20 NIRMIL 710 PIN N7'DNN AWNn N1DIND DA NNTAM N7 A0 1T Ndwn

yrro oIT v y'7nn% I nr'va 2moY% ,0xnixn DINNA 'WIR NIV7Nn n7ap 7N
n>wnn .(Negnevitsky, 2005; Sasikumar et al., 2007; Grosan & Abraham, 2011)
,ITN? N7 2007 ,)nax? ,axy? ,a%70p%7 ,nna7 ,yy 9" n00 "tk — oX" 7w 0'pIin nooiann
TN INAY7 L NTNY ATARYT 28N L)1DN7 1017 9017 ,Tim%7 10 ,wn9% nint awnn?
'9 7V NIv19 0'PIn niooian ndwn L.(Grosan & Abraham, 2011: p. 179) "niva? |nnoa
D'PINN DX 'TX — DX 'ZIN' 72aKN NN NDIYnn 1IN L,N7'NNA ;0'RAN D'0IYSN 077N
7¢ NTIAYN |NO'T2 0"pn 0TI YT QI7'wa ,NDIN7 AT 0RIMoNR? okNNa L0"0aINn
N72Yon OT DX MR TR — D NR NN TN IN DDyNnn NTTIAN ,X2N 2792 .noavnn
,MNN NT2 DININ NITH (YNl '70Nn 1O N L'TAY DAIMLVNR7 onxa LIZ? 790Nn yw

‘TN — DX 'PIN' DY 7Y "70NN1 R TMY UTNN YT'NY 1mxy 0'RNN NOIWNN 79 nTiayn [noT
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,)2'971 |'TNT DIM) NI P'R IWURD IR TR Y70T09IR NND K¥N1 YWUKR TV LINXY 7V TN
.(1 o'wnn nx1) (Negnevitsky, 2005) n15nn o1'o 7y nm nd>vnn

y"oh DX D ,NI'9I0N NIVZNNN N7 7'70N DX 9*7NN7 DMK NN IT DN D L x7 21N
CDSS-n md>ayn npoonw nx'mnn )27 'R AN DN NNoSn 7y nu7nn n7ap? 01
Naxvaw yT v oa md (Lexer and Brooks, 2005) nira*7 nijpon nponi [1I'01 v 00ann
Nwoxr'l (Berner et al.,, 2007) ninn IMIX2 O'70IYN DIIANNAI D'OIIN DDA D'790NN
.0'NNMN 7Y 17RX7 nIT NIV7NNYT Yy'an? 0''nnnn 0'81Y777

wIN'y'? Nyron n"aI7100 NAXNN7 NIYTN NAIZITIMN NIN'D X' 'NDIN PNNRN N1on LD 7y
3'7nN2 79017 nyronn D'PIN NOOIAN NU7NN NJNIN NDWYAI N'AI7I01IN] YIN'Y |IN QAWNn2
.DTNIM DY DY D'WIR 1AV NI D'RNNN 12DV 970N IX 120YN N1'N1A N0'7Nn N7ayp
51,000y NARNN KINE AT NdwNa win'win 7@ TNR 02N (IYRY 27W2 1N DT 1PNna
N> DY DNTAN? TNYa 2'NIn7 'Y NI MR ,N0'YN 729 NI7waL ['van DR NDING

STIVE 02272 NIROY 011D NIT7N

sMun havxn 1.4
NIMAI7100N 12N 2pY NN NN'YN NN NIM72AM DY 0'WIRY NyTon N1I71150 NNRNN
NHDUIMN NV7NNN DX 737 NARIED Y nwpn otpn IRn X700 200 yTRn .ovpn
,N7221M NN AIYIAN NN N7 [AIRN 'K VTN AWKRD .0TRY MNIFA 0O'RNN ITAR NN
N'¥I0190 "2 W97 DA AT 12T .0INNA D'NNIMN [1I'01 7Y NooIan TN X71 NApy NI'R
n> .(2005 R'NYW) NNIX YNX? DN7W 'WIPD 27 NI722m 0y 0'WIN 191 NNIS N'AI71100NY
D'NINN D'7TIN 7W 722mM 190N 01 ,WIN'Y 12 NIYYT NI |'T 'WIXPENA YT 712 01D 'K LD
DINNA NAI7IVIIRND NI L27 .010N IT'ART DY9'YO0 K71 TN D'77D DNY ,NNKNNN 1'7NN DX
N'"Al 0701 DN NIN1I7 YT 7W 7aRN N2 ;QUNnd Wiy niyron niaMlinou nnxnn
N1'77 NO7NN NdNIN N>YN N'A%7 NYWNTN NMYNY7 0'02N NNPN DX NYOXR' ,ANXKNN 71N

.DINN2 D'NNIM 7W NP0 NA'WNN N AZNNN D'RIN NooIan
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NNXNN7 YT NooIAN NAI7ITINN )1yYn?1 NNS97 ,A¥V7 NN'N NTDINN IZNNN N1oNn
JM722m oy 0'WIR? nyron na7inu
NIX 15Y7 N710' YT NOoIAN 07NN NdNIN NDYN TXD NN NNZ'YN IPNNN N7RY
NYaxn 1pnn 7 n'nan 1'7nn Nk 1o OSCAR 'RI1LNYTON NfaI71100 NN YW 1*70nn
N'YUYl N1'NANYI ,NI722mM 0y D'WIRT? TN OXNINN 020V 970N IX 120V - DT n0YY?
AT 29 nnxnn DINN2 DMIN'0 ORI T2
N2V NOWNN Y NIFNITTE N'YIN'YN DTN DX [IN27 0 7Nnn 7Y Nimvn nnon
7NN DX N2 D'YNNWUNN W NR'0RTAIoN NDWWNAN DX [INQ71 ,N2 D'0INNY DRI
NIVSNN NNLVAN .N2 TIN YIN'YWYT 0ONNRIPAE ,N>YN NIOINNN 170NN NAYY nT'n7n
NNt NNy
Q7NN IX 020V - N'T'D N0MY7 NYAXN NN NNXRNN DINNA NAI7I01IR Q7N Nmo .1
NAYNL Y07 NI9X IT NAI7IVIIX .'O7'T NU'WA wIn'y 'y D'TNI'M 0'D1X DY DTX? ,010Y
QIN'Y NN2ANY7I NI NND0IN AXT'0NTIV0Y? 72w ,AT- N DINNA NI I'NOV'Y NIZIN
NNRNN NY2 NN DWIXEN DRAMF DN 2'wn? 0'2'nnn 0'R1"797 a7 Mwyw on Ly
q1AY D'PIN N7 0'01D NIINN NAI7IVIIXD LD 7V qoIn .0 TNI'M 0D DY DTX? AT
'R NU7NN NdNIN >N
7¢ N9 Na'wn D'pnn AWK (TR-DX) 12202 012N AARNN 'PIn 79 D070 Nt L2
22DYN MONNL NP7 "1MONRN 7Y 112N DIXMYT Nyan JIn L,DINNA D'NNINn
.OSCAR -n [I'va NX ny'unn N7 07NN NdNIN NdIYN7 019'0 AN 7w aIX'yI N1 .3
NTAY NXI N WIN'wn Npya T '2nn1 nni?y ,OSCAR 7v ni'vim'win nd>wn .4
.M YIN'YN JYUnn 2217 08170
,IDD ny n'wax? AT apnn 7w nmxNnn 7'7NN2 N1'Nan 27w NX 197 7219 W7 amrn D
, TN NN 1T 2V NN0N .NIANIRA N7 N2'wN? 0201 0T YT 0'790n7 17910'w DA
NX 190w AT - 0 DINNA YOIZANIETI9AN YT NIMAITIDL 7¢ NY'Nnn NINNSNNA AWNNN2

JYPYINY DRARWUNNT YARNN X 7v1,0'7910n71 079007 nwi 7'y 'M71%7 n'nan '7nnn
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.(Scherer, 2005) |> 197 nnxNN 1'70N N2YY DIPNNNN U'YN NI NY'017 91027 72
NY'MN L I'MIQPYAl DN 07901 Y1'WONT - XY 'WIRY N1yn NNY ATy NdAm ndyn L 1nd
JDIYNTI NI'Nrmn NT'N77 ninmo Yoini

,AMYIYNI NT 2101 NV7NN NONIN NDIYN 7¢ DAY [ NIFD'YN ,NINS0N MNP0 IXT
219171 ,NyTon N'aI711002 0'NNIN DI'RY DY790N0N 7Y NWIXZAN NYYY7 TN Ian!
JININNONN N'Y70W NI72aIN DY DAL DT NIFOIZIIN 112V MNIF NAIDIN NIXA NNn'7n
2V NINSI ,NIVAI TRIMNA NI [9IXA NY'ON N*AI71100 D'RNN7 0790107 TWOKR' NDIYNI YIN'WN
AT NIXT TOINNT7 IWPNNY 07X D'WIX 7V 12Y2 NTA0N WX NTIAY )T ,N"Y0I 101 0'0]
TIX [IIDN NDIYNN .0N7 IYXINY DIYD DTANRD |2 12YN] N'NAYNN NIYNa NI7a7 IX
TN ,90102 .N2 NANKIY 001AN YTl N'I'7{7 NA'WN IIRY ,NINXNIXA NI'NWOKXYT D*790N0N
YT'NN DX NMU'Y NNIXA 9I0K7 TX¥D NTN7n *7nNa ,0'01n 'M7an 0'790N0 DX Nd>Wwnn
NINAI7120N NI'MYONN 7V1 AWNN2 wnnwn 25 7y no'n naimn n7ap7 yronnl awnn

.0'nNnIM ¥ N7 N2'wN 7y nooiann ,NWIXPN NLV7NN 72PNNY D ,1119] NINMON

7w 170N ANIN' 0'RAN 07192

DTXY7 72OV '9'7NNI 120V NNRNN DINNA NAI7IVIIRD 1' N1 NIN'D 70N IRIN' QYN P19
D'PNNN (TR-DX) [12202 D1N2N NARNN 'ZIN 7Y OIX N2 1'70N IXIN' DFTNI'A DDIX OY
D'TNIM DX DY DTN "19XNT D'RNNN 12OYN NN 7V NY'DYNN N'Y770 NQ'WNN DX
OSCAR pwa n07nn Ndnin N>IYn7? 019'0 AR NDWNI N'MA )'70N ININ' "N 7191

ApNNN NIy X Ny nn
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2RI N3N NPV FTONDNDWT 2NN TONIVIIR DR 7IND 1AW P

2RI B NPT 7AW NN 2P

D"TON D'AYINI YT'N 9I0'R N7'NN 1IYQT ,NI07NN NdNIN NAYNINN NDIYN N7 O

2171021k — 12007 970N 18 120V INRNAY TWHoNN NAI71I20N NOYW NIX DIINNN

apman e .1

Japman NP 2.1
NIV .D'TNI'A D'DIX DY D'WIX 1AV AWNN NNXNN DINNA DNI'NNIM WY I9SNNYN AT 17NN
NiN97 01w 10 7w "1'7 |1'0"1 210'Y2 1192 NoIN IXIN DY |71D ,01v 33-51 nirnnimn ‘X7
.AYNN NNXNN DINNA
Japman Y8 2.2
19MnT |IRw 2.2.1
NN NIIX7 DMIYPEN 0070 D'INYN? DXNN DRIN] QI0'K7 DZINN YT 7V [17RY N11)
.(1 no01 NXY) NI'nNNIMN 7w DUYIXPNN
1977 NU'W 7Y IWURIN 2200 Yy INnd AT n'na% nawm nn'wn 'y 2.2.2
Davwm 38 NiY7DN NIMNRLE wnn? NE7inn X' ,020Y NIYONN NIy antwn WX
NNRNN? 0'%7TM Y %Y Noolan NN'wAn .1ddyn TIRONI 1''9XNY  D'ont'nnn
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The human-activity-assistive technology n"ai71150 7w n*71ini (Scherer, 2002)

.(Cook AM, Hussey, 2008) (HAAT)
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Intraclass Correlation Coefficient DTpn Dtva nrrnnmn 2 NAXNNN

(ICC)
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['27 ,D'0N OTX 7¢ 1019 NN IR 2 WYRD DR IRN? D pin D pun A
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JI'NNIMN NYY |'2n NNKR N'NNIM NATYA 917'N 12y D NKRENNRINN

70 INX ,TI912 0'PINN 7D DX 1T DINNA NI'NAIM MY 0'PINN 7Y TN QIp'n .2
WIANY TV TR0 2V 1T W minpyay Kappa oTpn [nan 'y NIRYINN YN
T2 227 Nndon? Ni'rnninn "Ny

D'ZINN 017N - 'ww A 1.3.4

DNY7 IXPINT,N07NN NDNIN NN 7¥ NIV'Y YI7WA D'RINND NTAIN ,NYYNn? Apnnn 17nna

DN NIV'YN .DNA'YN DTN '97 ,0M1Y

N'UM'Yl NVIYS NTIAY N0 - VoIoNP'M 7w Excel NN nunnun MIYXRIN DLV'WAN
Y1 019'0 - AX 7¥ NN NY'7 WYX DNIFNY ,0'MRINND D'RIND 7w 712'01 Nd>wn ,0'1017
.NIM'9n 70N

7w 11 noMa .(Java Expert System Shell) JESS, Appendix 7 ni>ina n1Tyl aMwn nv'wn
n>WY7 mrn "D oy TAw? (IT) yvTnn nddvn 7007 2wer? 11 nnnio (Protégé) niimn
.D'PINN N2NDI NAI7I0AIRN TIV'N7I

N10> O'N1'770 1Ay NNNID ,U1NVI'R NYWIY 72V NOOIAN NN X'N N'WHYn Av'YUN
Iyl '

TIVa - )'7nNn NiddIM w2 - 7apna Innie Protégé - ni Excel - n niooian nidavnn
DI nwor Excel - n nidm .(‘Debugging’) 11911 NIXAW AN'Ra NTY NRIWA NIRONAN
SUNTIVO YT™M X" 29'0 Protégé - n oolan NnIN'on TIva ,0'7INN 7W ATAT AdIWAI NN
WJESS - 0 nohxa wnnwn 1T 'war ,MS-Excel nonaa iwnnwin (OT) 10'va NIXS NN TIya
.01NVI'X NOOIAN NJWN IWNNWN (D'R17PN) D'YNNYNN 17'RI

D'ZIND NP'TA - 'y aw 1.3.5

75 7w DN NIRNYNL NDYAN NYIZYWY Dpnn IR DYI7Y NaTh 'Y 1T 0'pRIND

0NN D1 0NN
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@M TaY 2.4
NITY2 YXIA 021NN NN .18 hoa "nini7n™ iy SPSS nidin natya yyia 'uo'uvuo NINY
NIN1I7 UM'y nwyl NI NP'00'LLVOY  N'MPON NP'VO'VLVOI NMIN'M NP'V0'VLO
NX QWYN7 *TOA. |[7N NI'0VOI DNV L,YXINA NINDY 'RXAN JIRMY7 ,0"97mTn DII7RWUN
Intraclass Correlation win'y nwyl, '97T0 212'0 NYITYA NI'NNIMN |2 NIN'NN OXNN
W1 ,07IN7 NIFNAMN DMWY TIPAN 2 anRNNN DTN DX 21ma7 +mar,Coefficients (ICC)

.Kappa |nan

aNEPn 2.5

STOMDILIINGT TH9OW 2OWID DR
1MONN NN DIRNNY D'0N9 218 970w NNXN 212'02 D'NNIMN T 72V NAYIn AR Nndon
n'ono 168 ,0n7 7apnal (7 noon 1 n7av nAx1) niMnop 5 - 7 o'pinnn "Maoyn”
NXY) YNNwNN 7'oN9 IR NNRNNAN NN WY? DR72INNN ,0TRN 179NN DX DIRNNN
[N DTN 0'7Tann gy 1 70NN 9w 19102 D IXIN NIRXINN (8 noon 1 n7av

.DYINNI NIMNVEZ? NND0NA IT NIX IT IW2A9 0'NNIMN NIYT ,n7'NNa

n11a'0 nYiwa 1YY 120V '"OKXNI OTRA "1''OXN Y n'avimn 1%0n 1 a7a0

Jo1Th
Delphi  Number of Itemsreaching Items Categories & Items
round categoriesand  overall consensus removed itemsadded recategorized
items (=>80% +>4.0) by experts
First- 5 categories 32 1 category10 items 5
Round 37 items 5 items
Pointing Second- 4 categories 36 6 182 items 3

Device .
Features Round  42items

Third- 4 categories 218 - - -
Round 218items

Final 4 categories
Ontology 218items
First- 5 categories 54 16 8 items -
Round 70 items
User Second- 5 categories 54 8 1 category 114 -
Profile Round 62 items items

Third- 5 categories 168 - - -
Round 168 items
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Final 6 categories
Ontology 168 items

29977 921290 NRNPWA 2T 1°2 ICC mmaxnnmm atpn

119'w 1NK7 ;0.97 7w 0.19 - n (ICC) nnxNnn DTN NIV Y1 ,[IWRIN 212'0N 170NN
"1MONNI N2DY 19NN YW NIN'YA 1IN NI'NNIMN NYT NN '9%7 NN 79 21T N
211'0a1 1.0 v 0.72 - n yaw ,ICC — n nuva 119'w 7n 107002 ;v 2107 wnnwnn
(2 "0 K1) 1.07 yan nnxn

19%Th 7w pfano nuitwa ICC :2 nhav

Categories ICC in Delphi ICC in Delphi ICC in Delphi
First- Round Second- Round Third- Round

Physical 0.73 0.94 1
Characteristics

Pointing  Feedback 0.49 1 1

Device  Device-User 0.45 0.77 1

Features  |nterface
Device General 0.34 0.99 1
characteristics
Recommendation0.19 - -
for Use according
to Manufacturer
Personal 0.97 0.72 1
Information

User Functional skills 0.89 1 1

Profile  of the person
using pointing

device

Sensory Function 0.92 0.73 1
Cognitive Skills  0.37 0.81 1

Physical Skills 0.75 0.94 1

Protégé- na17101Ix 1y NIty maxe' ,'977 212'0 NWI7Y MNK 1727W NA17101IRN

.(10 + 9 n901 nX1) 2000 ontology editor

SRS NMAAT W TIPONT P2 TARNTT DTN

KX' mwn in 4380 737 ni'nnmn nMy TR0 2 aRkNNN DTN DR pTaw Kappa jnan
MY 7¢ nRIwn 2 %% anxnnn 1ink qona ,0.000 <0.01 7w nipnam oy 0.61 1ana

MY |2 DT IXY W1 7Tan W' NIRXIND Nivawn . 73%Y% nuw ,opinn 237 nirnnimn
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TINXI Nignam , KAPPAN Oy Nk nOxkNn 3 'on n720 .nx'M nndon? nanvy Ty nirnninn
.IN 27 nnxnnn

1220 710 0% nirnmimn M 2 nnknnn 1INk Nignam ,KAPPA :3 n7ao

RN TN mpnan KAPPATw o1 opin noon pblslalizly]
81.8% .000 .609 110 1
76.2% .000 .653 339 4
82.8% .000 .653 58 7
77.4% .000 .662 71 8
92.8% .000 .876 14 10
93.8% - - 16 11
100% .000 1.0 14 12
71.9% _ _ 32 13
87.6% .000 763 32 14
81.3% - - 16 15
100% .000 1.0 15 16
93.9% .000 .888 16 17
43.9% .003 .165 89 18
49.2% .081 152 63 19
50.8% .061 170 63 20

54% .006 251 63 21
41.2% .550 .054 63 22
100% .001 1.0 6 23
78.9% .000 .595 90 24

76% - - 669 26
90.4% .000 .855 187 27
88.1% _ _ 135 28
50.5% - - 210 29
69.9% .000 .545 378 31
60.4% .000 400 149 34
64.3% .000 470 394 35
69.5% .000 544 144 36
74.2% .000 597 418 37
70.5% .000 547 190 38
86.3% .000 775 182 39
82.4% 114 40

NN 1197 2.6
NNLUNN NNX7 D290 NNINNSNNN N'Y722Wn NI72amn NUoIDIXT AwnNn NNRNN
N217100 27U DNIFTINY DR 7¥INY NIn 7V 210'Y2a D/ROINN 7W N719'0N NIAYNNA NIMPZ'Yn
.DIIYN D"NN '72UN2 NIIYAL NIDSNNWAT? NIYTN DIFINTTN NIN'DY ,QAUnnNl win'y? nyon
DINN2 NAI7IVIIX N7 NN ,NMIYRIN NUNRD NIMP'Y DNon "My 1! znn?

- D'7ID MO AN ,N"Myun nnonal 1oy ‘]"7[1]'1 IX 720V NTyNnhnn ny'on n"aI71200
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N"17100 27U NNXNN NYa DI'fNnin 7w N1I07nnn N7ap 7'7NN DX 07N DNIRNN 07NN
7wl DTXN 7Y D7"OXNN NN MV ,0INNA NI'NNIM 7¢ N1YYpn N2'wn 0D'TA 0Nl nyton
NI D'RNNN 120V 1Y NV7NN 727 N 7y 11Ooyn
Noy ) DINN? D"NIynYNN DaYINN DX INNNY NAI7101IK N7 NI IR NIRXINND M7y
N2'wn ax"7 nn'ion nT'Na N1 P nd ,(and McGuinness, 2001 ; Higgs and Jones, 2000
0'01) 1wn'y D'pinnl na71vaikN .(Grosan & Abraham, 2011) "tx-oX" 7w 07N "'y N
D'NAM ¢ QX NNdon T 7y NN NI7ILJIRD .NYE N07NN NDNIN Nd>YN N'MAY
110 NYI7Y .N1I71I01IKN DR QPNY71 1TOY NIN 7Y '9% TN NU'YA YIN'Y NYYI 17NN .DINNA
DNY'7MN '97 nunnwn IWXIN 1101 .(Delbecq et al., 1975) ninna ni'nnm w'w 'y 00T
N1 N'OX770 NU'WN '©7 X7v ,0121m D17RY wa (1978) Linstone -1 (1983) Martino 7w
DPIN 1202 T NNINA .)'70NN DR TIT21 7707 Nan 7Y nwyl 12T .N1aim 'R [IWRIN 27Wn
(2007) Hoppestad ;wnx axwn 71n1 2y napnna (2007) Hatcher and Colton 120 n1n
| ;0701 0™pP'™7 OV O'WIN Y AwnNn? NIl DdIyn? DYMarn 0'0mMox T v
D2IN DII7RYA WIN'Y .NINNN 192 1Ay NT'uNo9a win'wl nnrknn 7y (2010)Schaffalitzky
7w 21 190N 7700 DINN INTY DA D'RNAL [IDY WIN'Y KID DyToN N'a711000 DINNA
NYI7Y NITYA .02XIY 7Nl 1'% (1101 7w 2T qiar (31'N1 nfaI7n ,0ip'y 1nd) NiY7oXo'T
nMnopn 727 nrnmmn v AR nndon 7ap7 yviap? nnxn ,'9%7T no'w 7w pnaon
(Schaffalitzky, 2010 ;Hoppestad, 2007) [pIn 97N 7w DawIind NNI1AVR 75 IN2 00O
(Espinosa & Caro, 2011 ;Guilford & Fruchter, 1978) n'n1o nin'nni

79 nin'ann TN DX NNd7 My nrnnmn 2 ICC Anknnn DTN NIRXIN
NNdoNY7 y1an? N1 7 119'W D'WAITI DANKAN D'RYINA TNI'A ,NI'NARMN- |2 Nndonn
1100 170N ;0.97 Ty 0.19 - n ICC — a nno ya ,jlwxn 1200 17nna .(Landeta, 2006)
LOR'M RN Nntn 'w7wn 212021 1.0 v 0.72 - n yaw LICC — n niva 1o 7n nwun
TIN'?7 NTY'Y 72T ,NNTIONT NYAM NIIX2 DINNN DX [IAR71 DNNY Dmy 7"10 n171001Ik0

TNI'MAal ,0"TNI'M 0O'>A% OV O'YWIX 11V 12Dy r]"7['1]'] IN 720V NNXNN 7¢ DINNA yT'n Qin'wi
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D'7TIMN |2 TWA71 IWON NX 11207 Y107 DA 721N XN .DINNA |I'0'1 MONI DIN'0 D'RKIY77 1Y
Danial-) "2oy nnxnn 1'7nNn%7 wNTN TRiAn Y17 0N 2% 0107100 nmynn 0"7mn
(Danial- Saad et al., 2012

(IF-THEN rules) "tx — oX" D'7inn N2 )'70N 7'NNN,NfAI71I01IKN N2 DR
D'PIN 7 QOIXD D'NNINN YT NIX AX"7 [N 1T NDIYNI .NIV7NN N72 NdIYN NO'Y' NYWONR'Y
Nikolopoulos, 1997; ) n2imna Tona N1aX7 [N DNIX ,NI'YA [INND NY2 DNIANINN DX ANTAN
'wynn |INN9> N'X11 0'7In hoolan ndwn (Giarratano & Riley, 1988; Durkin, 1994
[NY NIY'MANI [N'21Y NIVYON NN ,Ny"on NA171002 0'NNINN NIy YN [Nl
D'PIN NOOoIAN Ndwn RN (1999) 107'aw 1INd KIN NYXINN NDWNAN 7Y [I'VIN .NNWONN
NOIYNN L,0'IND X 7'WONY WI9'NN YIIn NIYXNAKAL ,NDINT7 ATINY 27InD 1M1 7y 00ann
XN NYNIRP7 IR WNNYUNY ninpon nnaann

7v Excel n1nmm .1 :no7nn npnim npDayn nwi?vwh nnine opinne nfaizivniiRn
NI'NAIMN 1Y NIM'DA 70N Ny 019'0 - AR 7W NN NN 'WYNXR NN - 0910NP'M
NN 7w 1T noNa ,(Java Expert System Shell) JESS niin .2 .nyvon na171moua
TV n>WY7 man 70 oy Ty (IT) yvTnan niddyn 7nin? 2wox? 1 nnnio (Protégé)
NNNI9 ,UNVI'X NYWN 7V Nooian Ndwn .3 .(8 + 7 ND01 NXY) D'FINN NANDI N*AIZIVIIRD
J'YIN'YI N'MITT N20D 0'R1Y770 11y

2 QIN'WUN 7V, TRR TN '977 NU'WA N1A17101IXN N2 70N 2y NRA'0R791 Na'wna
N> NTI7 N7'NE NIXN LY TN YT NIdIYNA D'NAM 2% 0171100 NNRNN DINNA D'NAIN
D'TAIVY NIV NIINANNA NI IT NTi? n7'np .(2006) Putnam & Burke nnix Wx'ny
N7'NENn NVN DTN APNNA .NNTY N7API D'ONIYNA NIRNNS WIS'N ,NNTAM NNun wiana?
UTN YT T7M N1 N'Y ['yn,QUnn NOY? NNXNINN N1AI71I0IKN DR NNA7 An'n NI
DAYINN 7Y NN, DAYINT NIpT™M NNTAN wAT a1 n'w ,90 7'70nn NIM'ol 9wy Ity'w
IWAT VTN NIFAIZID0A D'NAIMN ¢ DAMIZRY. NI'9YTY "TO NY'a7 DA 1Nd, DN D'oN'NI

']"7|7 N'Y DN, 0'50n 0DV NSYI 0MNa D'|7In'7 nnnNnl ]'l']"7|7n NM'wNn 7¢ N1nan
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11021 D'0N9 42 N NINWN 11DY 1Y'OXNA D'0MIDN 190N ,XNAIT? .NP'YA 21701 NI DY
168 7 anann 1wn 1102 62 N DTR 19NN M90nI L,'W7wn 1102 0'uMO 218 7 win
IWATY YT NIDWN 'WIR DY NONIYNN NTIAYN NIAPYA XD UTNN VTN 9D 'wi7wn 1102
QT DNTAN QY 1 yTn

DAVIN WIAA TNI'MA ,AYR 7'70N A DT DNTAN OV 21 vy MY YT Naxn
VoI YT PY LVIXTAY 77 T'AN 1I'K DT )'70N .Nwn PIN71 0'PIN '0oMI'n YT D'0WOIN
NWINPA NSV W' DINNA D'NNINYT TWUXRD TNI'2 ,"apy K7 IX D7W X7 ,'2w NI 0mys? 21
AV DINYNNN AYIM 75 TI9071 TNR T¥XN NNIR DNdY7 IN D'Tan? nwp o'my7w ,0n7wn
AN 77 00 L,uo10NEM Y Excel nidim? omarai ofzinn nand Nk L(Durking 1994) 71'Rn
.D2DTYI 0" 'Y Y7 AT 2 nirnnim?
X7 TX '9'¥90 DINNY NI722mM [0 :NINoN Nnd 0'771> 0'7INn NIO0IAN NV7ZNN NIdAIN NIDYN
7v o'7Inn DR "pmyvn?t N X7 ,7wun% [ (Negnevitsky, 2005) nniw ominn? 17*75n% |na
D'PINN DX 2MDY NIX NY' .0'2272 XOD IN AwNn NT77n md AT 2w AN Qxin% 11oyn
noIYNa 7wun? a0 T wAIT Anyon ,0'In N2N N7 Ndynn OX ,ONXR [NoN .wThn
nnan TAImM Nt My .ax'mn 727 1 nipT 30n e wam LJESS nidn %y nooiann

.(Coiera 2003) n>ynn ¥ nr'vin'wn
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Ontology-Supported Computerized ns>9p» np>72y n»12.3

(OSCAR) Assistive Technology Recommender

AN N1 ,0'ARINN OPIND DNTANE NAIZI00IKD N2, 7'W7 NPoIw NidNN 7D nima
Ontology Supported Computerized Assistive Technology %w jwxin oi9'on
720V NY'NAY NIX7AN 7907 nNVnY VINVY'R Noolan Nd>wn "OSCAR" —Recommender
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OSCAR - Ontology Supported Computerized Assistive Technology Recommender
The System that Helps you Match the Right Input device

OSCAR is a clinical decision support system which helps clinicians to match pointing devices to persons with special needs. By inserting the relevant
information through a user friendly interface, the system suggests the most appropriate devices with an option for detailed specifications and case studies
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About us: OSCAR was developed as part of a PHD thesis by Saad Ale dra, entitied " A Based for P ion of Assistive
Technology to People with Disabilities”. The thesis was supervised by Prof. Tamar Weiss, Dr. Schreuer Noami and Dr. Tsvi Kuflik and submitted to Haifa
University. The system was designed by students from the Department of Management Information Systems, Faculty of Social Sciences
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and a large softball
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This Rock adaptive joy stick has all the funclionality of a traditional mause, including leftiright click and deuble-click, buf uses a joystick that requires —
iminimal hand movements for precise cursor confrol w ithout fatigue & comes with three interchangeable handles, including 2 siraight stem 2 t-bar e 2243175 Rock Adapted

Joystick T-bar

[The Roller Flus products include a keyguard to help users isolate on the buttons and to avoid unw anted button presses. The Joystick comes w ith
ftw o different input needs, @ joystick and a soft sponge ball. Butons can be replaced by switches using the Roller Plus Sw itch Box
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224 2875

Roller Plus
Joystick T-Bar

£

\/»/ il

[This is & new breed of mouse that requires no hand or w rist movement. User controls the speed and dirction of ths cursor with a single, soft touch
lof a contral ring. i stores personal seftings for automatic refrieval each time the computer is pow ered up.

2159175

Cruise Switeh-
adapted Trackpad

The Adesso GP-160PB Easy Cat 2 Button Glidepoint Touchpad with Glidepoint Technology makes it easier than ever to conirol your FC. Simply giide
lyour finger over the smooth surface of the pad and gently tap on the pad or click the buttans to perform all cursor movement funclions

214.98

-

Adesso Easy
Cat® Touchpad

[This device offers an easy o use aliernalive o @ mouse and has proved to be very popular with users of all ages. Now wilh coloured bulions fo
lmake it easier to communicate and spot which one fo press. Now with laiching drag key. Standard quard to prevent inadvertent button pressing
(Guard is easiy removed if nof required Comes complete w ith three swilch sockets in case you need lo aliach swilches to replace the butions
(Capiive fasteners in the base allow the device lo be altached fo a desk or w heelchair fray

2
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Traxsys Roller
Joystick- Soft
Sponge Ball
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This Rock adaptive joystick has all the functionality of a traditional mouse, including Ieftiright click and double-click, but uses a joystick that reguires u‘:’
& : : t Rock Adapted
I minimal hand movements for precise cursor control without fatigue. | comes w ith three interchangeable handles, including a straight stem, a t-bar - Joystick T-bar
and a large softhall 4 )
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sultable posifions for devlce activatior

Jprigh regUizr chalr wih fest o floor Zuditory Teedback” ho

size: Larg=

sultzble pasitions for devlce sctivation: Upright recliring backoralr wihfestcnfloor  (Wlaual faedback: Ves sipht: Wzdum Felght button: Rignt sefich
sultable pasitian for devlce acivation: Upright regular chalr wpehc beitor footrest | (Left click: Suppertzd Taxturs or tactlls characterlatica: Har Up butten: hons:
Sultable positions for devics sctivatiol JFrIgQRL reCiining Dack CRalr Wil paiic bator Left click: Aszpled by clinicizn |Taxtura or tactlis charactariatice: Son. Down button: Nons
rest Laft click: Adpled 22 Menufzciured Humber of buttonal kaye: & Double cllck button: Single ik actiates doutlz
sultable positions for devics aciivation: Acspted chalr Right click- Sy $z8 Of buttons keye: Sl Drag lock button: Lok unicekarsgging

Required forcs to sctlvate ths button: Mesum

Required force to actlvata ths handls: Strang

Poaltion of buttona j keye In relation to sach other: Fies- sround control
Poaltion of buttone  keye In relation to sach other: Adustabiz o scoommeaste

proried
Right click: Azsptea by cliiclan

Right click: Acapted 22 menufciured

DOUDIg I8t click™ SUpportza.

Double left click: Acaptes 26 menufsziured
(Cursor control speed. Supporled

(Cursor control Speed: ATSHED 38 FEMLTECILIED

Sultshle posiflont for devlce activation: Mznuzl wheslchalr Wikout s

single axis button: Sis drzation of cursar
' Wizruzl wheslcralr Wi reclining back g movement

LED button: Snovs 3ciistes sture

Curscr epeed control: Conirols cursor spesd
Scroll roller: Mone
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Fointing Dy Lower part st
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General Physical Pointing device  The device — user interaction
characteristics characteristics functions and
feedback
» Picture * Size  Auditory « Suitable Positions for
e Brief * Weight feedback Device Activation:
description » Texture or tactile * Visual « Any desk/table
» Manufacturer characteristics feedback requirements for device
* Local » Texture or tactile  Left-click, activation
distributer / characteristics of the  Right-click, « Any additional support
agent contact surface Double left- needed to access the
» Service * Number of buttons/  click, Cursor pointing device
provider keys Control speed, <« Body sides activation
e Hardware * Size of buttons / Dragging, possibilities
requirements keys Dropping, « Body parts activation
e software » Required force to Scroll roller possibilities
requirements activate the button « Cursor controlled by mouth/
e Catalog » Required force to chin/ Upper extremity body
number activate the handle part/ Lower Extremity body
» Price range * Position of button / part.
* Warranty keys in relation to  Primitive Reflexes
» Types of each other « Vision functions suitability
programs use < Position of control » Cognitive/Perceptual
part functions suitability
e Cosmesis « Suitable for ages
(appearance « Fitting Pathology
attractiveness) « Computer literacy needed
* Visibility
* Portability
* Durability

» Ease of mounting
* Adjustability
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Personal Functional Sensory Physical skills  Cognitive Constraints and
information skills of the  function functions preferences
person using
pointing
device
« Age * Type of * Visual e Dominant e Cognitiv + Feature
« Pathology device Field Side e ability Preferences
codes currently * Visual * mouse e Higher- ¢ Constraints
* Primitive used Acuity operated level
reflexes * Left-click » Contrast with: Head cognition
* Functional < Right-click sensitivity and Neck ,
/ Operating <« Double function Mouth ,
Position left-click « Color Chin,
e Currently  « Moving the Blindness Shoulder,
used pointer * Visual Elbow /
desk/table around the scanning. Forearm,
e Currently whole  Fixation Hand /Wrist,
used screen vision on Finger,
additional ¢ Fixing the stationary Thumb,
supportsto  pointer on object Knee, Ankle
access the the target < Visual and Foot
computer < Dragging tracking * physical
» Computer < Dropping * Involuntary skills:
Usage * Scrolling movement Movement,
» Expectation e Satisfaction Muscle Tone,
for from the Tremor,
program device Muscle
use « Period used strength,
Proprioceptio
n, Touch
Function,
Control in
Space,
Control in
Strength,
Release
Time,
Activation
Time,
Endurance
* Trunk
stability
 Functional
grasp
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© Shoulders (21
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@ Trunk_Upper_Body (21
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0 AnkleFoot (7
& Knee_Mouse (7
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@ Trunk_Mouth (21
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@ General_Characteristic (36
@ Physical_Characteristics (26
¥ @ Pointing_Device_Functions _and_Feedback
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@ Recommendations_For_use_According_To_Manufacturer (26
@ The_Device-User_Inte_action_DiIl (34

1



DN 29981 Ny Protégé v 7on 01Y :10 NOD)

File Edit Project Code Window  Collaboration Tools Help

OB ¢ B B 8 b ¢ 9

| Classes ™ Sits | = Forms | # hstances | m Queries | ./ Jess |
I CLASS BROWSER
' For Project: 4 Assistive_Technologhy

Class Hierarchy
S THING

> SV STEM-CLASS
¥ O Assistive_Technologhy
O Computer
@ Parameters (24
@ Rules_Rank (33
¥ @ User_Characteristics (1)
@ Cognitive Preceptual_Function (1)
@ Constraints (1)
@ Functional_Skillz (1)
¥ O hotor_Function
¥ O Control_Body_Parts
@ Ankle_and_Foot
@ Elbow_and_Forearm (1)
@ Finger (1)
@ Hand_or_wirist (11
© Head_and_heck (1)
@ knee (1)
@ houth_and_Lung (1)
@ Shoulder (1
@ Thumba (1)
@ Trunk (1)
@ Functional_Grasp./Release_Pattern (1)
¥ O Senszory_Function
@ Oculometor_Function (1)

O Vigion_Impairment (1)

@ User_Information (1)

78



The administration application 211530 N»¥PP9aN HY 701 1SN :11 NODI

R - Windows Internet Explorer

G

@ [ Fitfisrin hevea haifa, ac o ¥4 x |[2]-
File Edt ‘iew Favortes Tooks  Help
iy Favortes | 5l D mappinanTas - 009D - B D0imoon nTar G mmopskanT < ) DuITenn S0 < (2 M QAR - novan . -
| @vscar = Cofav B LN @ Page~ Safety- Toos~ @~
NN MO

MR uﬁn;: o SCA R

Welcome, Tamar_admin

Enter a new mouse or an existing mouse

Enter a new manufacturer . local distributer or service provider

Delete mouse
Enter users

Logout

|
S Localintranet

I3

LD2VNNYN NHVIDN ,920Y NHPINMN ,0P 923Y Y099 NIIY , VTN 920y NVION

1099 729Y NIY TON

2 Choose an existing client - Windows Internet Explorer

@O - B wrrimmatminmge  SoXBe ]
etk ven romes T b

iz Favortes

o PSS S P
| @ chroose n exstng int

B8 O @ e sye Toss @

Select an existing mouse :

13 Adesso Easy Cat® Touchpad [

3 o et

G- mon -

$WIN 920 HVIDN TN

(2 Enter properties for mouse category 1 - Windows Internet Explorer

3., o e Anhewahatasci] . 4] B o[-

Fle & Vew Fovates Todk Heb

e Favrtes 5 (3 nawpinanTr> - £3nnoo - B DOIOSn AT (3 I00PNT + CBIMUDA 0N + MR- iomn ..+ =
[T e —— B - B ) @ - Pee Sdetys Tods~ @~
Enter mouse's identifying details

Mouse name: [ ]

Image L ]

Choose a category I ]

Wstart, €S PLE O v




4250 YV ©2991N KNN3 NINAN JON

RIIEIN = ]

Fle Edt View Favores Tools Help

§ e Fevortes g3 (ymaepmonTo v (DMMOD T 2] DUImOnn AT (3 IMopm T T ) DOITIODR 90T * () AT - AN ..+

| @ran mouse screen 1 P [ deh v Page- Safety - Took - @~

Mouse catalog number: |13 | Mouse name: |Adesso

Enter properties about the mouse:

Step 1 - general characteristics Completely filled

Mamufacturer, local distibuter and service provider details
Step 2- Physical Characteristics Completely filled

Step 3- pointing device fimctions and feedback Completely filled

Step 4- Deviee user interaction DUT Partially fill=d
Step 5- Constraints and preferences

Step 6- Enter an image and a description

Back to main screen

Logout

& Local intranet

7| %|x| [@s

File Edit View Favorites Tools  Help

R T . N = = = »
g Favorites | g D rappimanTa? v )0mon v @ DOimonn D L2 TN0pse waT v (L) DoImosn 200 = [ M e - fovan TR, T
| & Wi step 5 - pointing device functions and Faedhack = R [ g - Page~ Safety~ Tooks ~ i@

Mouse catalog number: |12 ‘ Mouse name: Adesso Easy Cat® Tou

Auditory feedback “isual feedback Left click Right click

(Choose oney (Choose one): (Choose one or more): {Chooss one or more) |

Yes (¥ Yes ¥ i i
Adapted by clinician Adapted by clinician
Adapted as manufactured ke Adapted as manufactured

Notsupportad | Mot supportad ]

Cursor control speed Cursor control Dragging Dropping
movement
( Choose one or morey: (Choase one o more): (Chooze one or more): (Chicose one or mare) |
et R Supported A [Suppored [ [Suppored N
Adapted by clini B Adapted by clinician Adapted by clinician =] Adapted by clinician
Adapted as manufactured — Adapted as manufactured — Adapted as manufactured — Adapted as manufactured
Nat supported i 1‘ Mot suppaorted | Mot supported |

Save and quit!

& i — i 3
Done “QLUcalintranst fa v H100% v

80



(927 17X DN PODI 29 YV NHDIDN 1IVN) 1Y VI3 NVIDN TN

Enter properties for mouse category 1 - Windows Internet Explorer.

(2]

v [I] hito st hewas hatfa,ac i ~otz01 s focturer . oh v [4][x]

Fle Edt Vew Favores Toos Help

e Favries | 5 (3 mappnanTAS + (0ne0 + £ 0uimuna R £ Inopor waT v ) BuiTonn 50w + () v - novan T,

1 - pages sasye Toose @

| @t ropertis for mouse category 1 1

Enter Manufacturer's details

e —
I —
Email address: | I
Phomemmber [ ]

Boalbdipersor [ ]

Website address: ]

Save and quit

G o -

Dore

19359 NPINN TON

(2 Choose an existing client - Windows Internet Explorer

i Si%]ix] J2F)

o [B Miniistnhovstofec-ozoi

Fle Edt Vew Favortes Took Hep

i Favorites 5l () nappinanTay - (Mmoo - €] Dumunn T () IN0pok N v () D0Imuon 5ot + [ A= AN ..
| @ choose anexitng e [ P C1 @ - page~ sty Tods~ @

Select a mouse that you would like to delete :
L ®

= LT

{2 Enter user’s details lowss Internet Explorer

ot 9 [4)[x 2]

lisinhevea haif a ac. -

< [

i Fle Edt Vew Favoites Tooks  Help

e Favoites | 5k (3 mawpinanTay ~ Cnmon + €] Duimonn i (2 ImupheaT ~ ) 0uimeon S0 ) ne ik - noan T, -

Pt [ v Pegsv Safety Todsw i@hv

| @ Enter user's detsis

Usrit| | Physicaladdress |
Fastname:| | Date of work beginning' ||
Lastmme:| | Username: |
Phonemuber ] Pasword ]
Maladdress| | Is it administrator? O Yes ONo

[ comiue ] Quit

3 Local intranet 'y




N3 YINSYN MNN POXY - System Usability Scale (SUS ) :12 nov

Brooke J. SUS - A quick and dirty usability scale. In P. W. Jordan, B. Thomas, B. A.
Weerdmeester & I. L. McClelland, (Eds.) "Usability Evaluation in Industry", London:

Taylor & Francis. 1995:189-194.

[ablaiv)a} NY TIND
TINND DN
5 4 3 1| 3% NOIYNa wNRNWND NN NI AVIN IN .1
.MNON DINYY
5 4 3 1 .112°0 NYY N92I0N NOIWNN M INNNN .2
5 4 3 1 OYD NOP NOIWNNY ONIVN .3
5 4 3 1 YT 950 YN NOMINY PRTIRY 2WIN NIN .4
% NOIYNIA WHRNYNY YOINY
5 4 3 1 NOIWNN DY NINMYN NVXPIN ¥ SNNSN .5
L2000 MNNINN PN
5 4 3 1 NYAPY 0N YT INY 1PN D ONAVN .6
% NOIYNMa
5 4 3 1 DYYNDN PN DIWIND 217 2D WYN NN .7
MOP2 N NN WRNWND TINDY
5 4 3 1| .v1novH NOIANDN TIND NOIYNN D SNINSN .8
5 4 3 1| .n59yNa > nwNnNvn IUND 19 NNV SNYN .9
5 4 3 1 59INY 29D D127 NN THNDY MY .10
% NOIYNIA wHnwnd

82




OSCAR noapma winswst napya 77omd 1exw ;13 noo:

X7 | TWRn 02007 TIRN
WINDI X7
fa)ole}a)

5 2 1 1. v7nRII91 0% 779917 NOYnn

IR 20 NARNT PPN W

0°27% QY Q7R 720¥ 79°71n

Raty inilral

5 2 1 2. DR°9 770 NN VTR AR

QOWIRY D20¥7 NARNT 90N 25w

RalyisibaRabeink'dal)

5 2 1 3. 90 YT DARM PR

Bakhillrhy iy miivighal

5 2 1 4. Qw> WwIn yTn oh apo o NN

925V 9P90N IR 22V NARNT TN

D271 D900 OV DOWIRY

5 2 1 5. MW VTR SV Y YR NYna

7°%702 5w NN IR DAL L

.120¥ 7210 R 120V DR

5 2 1 6. TOWM DXWIT DR A1 ORI

NNRNT TP20NY 0OY0NT NP

20y

7. nubnn nap? Y 0953 1N NN Wianwn NN oK

8. NN W MAPYA NTADW DN IR NAR TIP3 /RN

83




9. N27YAY 9°0NY W TNVTOW DI IR PUORA NI/0X

10. N2IYN? MMNWRT MY NIV 192017 RIX

17729 77In2

84



STARDTT TOON TN PR PURY (14 ool

120¥:? NHYDIY MPY YW M2 012°0

2 77793 12097 $02%7 NI ,A9190 300 ,P00R) 77900 W AN 120V MDY R

1 :(ARNY WHR) DOXYHNAN 020V

2

3

TR PN 2V DX NIX TI722 T2 MR 020V 210K 17 0

Auonnh AT PR

1299 %nn/0°020v OV ¥ N9apY DAY 2

TNVTI2T0 N 7 A0 VTR PR

85



Abstract
People with disabilities often face difficultiesaarrying out daily life functions,

learning, communicating, working and participatindeisure activities. The development of
technology, especially assistive technology (ATakes it possible to reduce the effects of
occupational performance limitations on everydéydictivities by facilitating and enhancing
work performance and social interactions. WelkefittAT may contribute to the individual's
participation, self-esteem and quality of life. Tlhéernational Classification of Functioning,
Disability and Health (World Health Organizatio®) provides a framework in which AT
can be put to the service of these people.

The adaptation process of AT for people with dikiéés has become a field of
expertise for professionals in occupational ther@py). However, very few clinicians
achieve the level of expertise in AT currently nedtb perform the prescription process in
an effective manner. Occupational therapists ahdrdT specialists face many dilemmas
when selecting a suitable device. They are facéd aviragmented knowledge base, a rapidly
changing field due to the continuing availabilifyn@w devices and technologies, an array of
models and frameworks, a knowledge base derived émmmercial site publications that
have marketing conflicts of interest (i.e., deartlevidence-based knowledge), and a lack of

a systematic mechanism for the complex adaptatiocess.

Over the past decade, some models and framewornesastablished to support the
standardization of the AT matching process. AlthHotigese models provide an important
general framework, they do not always offer sudiintly detailed guidance for clinicians in
the case of AT device prescription. The phenomearidachnology disuse or underuse, as
reflected by the finding that more than one thifg@viously adapted devices are
abandoned, has led to serious concerns aboutfdaieéness of the device selection

process.
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This research proposes designs, constructs andagdgsla novel methodology to help
clinicians attain a more effective decision-makgngcess for selecting appropriate physically
controllable pointing devices. The methodologympiemented via the Ontology Supported
Computerized Assistive Technology Recommender (OBJ2DSS. OSCAR, similar to
other CDSS, emulates experts' reasoning in thetsmleprocess and recommends the best
alternatives for the clinician to choose from, dimpnovice clinicians to perform as experts.
OSCAR does not aim to become a substitute foritta decision making, but rather to help
practitioners avoid errors, optimize quality, amprove efficiency and cost effectiveness in

health care.
Objectives:

The overall goal of the research was to desigreldgvand evaluate a knowledge-
based methodology for prescription of assistivétetogy to people with disabilities. The
main research question posed was how a knowledggglzdinical decision support system
can improve the process of assistive technologctieh, and in practice, how OSCAR

improves the process of pointing device prescniphig novice clinicians in AT adaptation.

Additional goals were to evaluate OSCAR's usahiébility to facilitate the novices'
learning of the adaptation process following the asOSCAR, and their attitude toward

using it. The specific objectives of this study aer

e To develop and validate an ontology for physicatiytrollable pointing
devices, using the Delphi method.

e To formulate a series of matching rules (IF-THEdIEmMulate expert
reasoning and achieve compatibility between clét pointing device
characteristics.

e To construct and design the OSCAR CDSS.

87



e To evaluate OSCAR'’s usability, effectiveness argdrurctional value, as well
as clinicians' attitudes towards using the tool.

Methods:

The construction of the OSCAR CDSS entailed a tistage process. It commenced
with the identification and formalization of thepetts' knowledge through the use of a
domain ontology; creating matching rules that sated clinical reasoning for the selection
process of the suitable pointing device; and deetpa user-friendly interface for clinicians
to input the client's data and receive a recommnienta

The general architecture of the OSCAR CDSS cornbist@ data base, a reasoning
engine, a user and an administrator interfaces dékebase contains information about the
clients, clinicians and pointing devices, as wslbaset of IF-THEN matching rules. The
reasoning engine contains the formulae for compitie rules. The user interface allows
clinicians to activate the system by entering ¢laata and obtaining recommended pointing
devices. The administrator interface enables adalingodifying information about
clinicians, pointing devices and matching rules.

Following the three preceding stages, AT and Hu@amyputer Interaction (HCI)
experts documented three case studies which wetefasthe primary experimental

research.

Six AT expert occupational therapists took partenstructing the ontology and
creating the matching rules. These same expertsllaboration with nine additional AT
experts from the field and forty novice OT clinicsaevaluated OSCAR. The participants
were divided into four groups: Expert group-1(n=B)pert group-2 (n=9); Novice group-1

who used OSCAR (n=20), and Novice group-2 who @sednventional approach (n=20).
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The ontology was validated using the Delphi metimoal three-round, structured
process consisting of responses to a series ofiqaeaires, to identify items and categories
of importance to pointing device prescription. Thieaclass correlation coefficient (ICC)
was used to assess the interrater reliabilityevh& included in categories related to the
pointing devices and to the user profile by theesigerts during each Delphi round. The
same six experts who took part in the ontologyding, helped in constructing the rules. In
addition, one of the group's members, in collabonatvith the author of this thesis, validated

the rules by using Kappa coefficient in order ttistically test for agreement.

The OSCAR CDSS'’s usability was evaluated by Exgeatip-1 and Novice group-1.
Following exposure to OSCAR via two case examplesnovices completed the System
Usability Scale (SUS) questionnaire. The effectesmof the prescription process was
examined for the two case studies by comparingoresgs of AT experts using a
conventional approach with the two groups of nawi€@SCAR's impact on users' learning of
AT device prescription was evaluated through atstpeestionnaire constructed specifically
for this study. The participants' characteristiesewfirst detailed using descriptive statistics.
Then, significant differences between the pointiegices selected by the groups were found

by the Mann-Whitney test.

Main results:

The main results showed that the Delphi methoddukip creating and validating the
AT ontology by achieving consensus among the eg@ertl converging their different
viewpoints. During the first round, the ICC randsam 0.19 to 0.97 and it improved to ICCs
ranging from 0.72 to 1.0 during the second roundulAconsensus was reached during the
final round. In its final form, the ontology comgeid 218 items for the pointing device,

divided into five categories, and 168 items for tiser profile list, divided into six categories.
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The "IF-THEN" matching rules enabled the simulatod the experts' knowledge and
reasoning in the selection stage in a format tbhatdcbe used in rule-based systems. The rule
construction process resulted in 25 general rdiegjed in to six types, and 4,380 specific
rules that covered all the logical relationshipsthee matching possibilities between the user
characteristics and the pointing devices. Thelresthe Kappa test, computed for all
matching rules, showed a value of 0.6,1 indicatsupstantial agreement”, with a
significance value of p <0.001. The agreement peage between the two experts who
validated the rules was 73%, which indicates aiggmtly high agreement value.

The following results were found in testing OSCABSability, effectiveness and
impact on learning. The results of the SUS usatilitestionnaire were a mean score = 81.2
+ SD 6.8 and median = 81.2 by Expert group-1, antkan= 80.7 £ SD 11.6 and median =
83.7 by Novice group-1, both of which indicate "wegood" usability. With respect to
OSCAR's effectiveness, there were no significaffiéidinces between the novice group using
OSCAR and the expert group using the conventioptaach to prescribe the effective
pointing devices. However, there were significaffedences between the pointing devices
prescribed by Novice group-2 and the expert groapd,between Novice group-1 and
Novice group-2. These results indicated that OS®A&R able to support novice clinicians in
the AT prescription process to a level that is caraple to experts while novice clinicians
using conventional methods did not show this ghiMoreover, through the Learnability
Questionnaire, Novice group-1 clinicians reporteat OSCAR helped them to appreciate the
novel adaptation process in several aspects. Tiergeoutcome of the questionnaire
reflected a high impact of the system on theirreay of the matching process, with a mean

of 4.4 (median of 4.5 out of 5, SD =0.47).

Conclusion:
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The results of OSCAR'’s evaluation demonstratepsoaf of concept case in which
an ontology of physically controllable pointing dess was developed and used with a set of
rules to emulate expert reasoning to match betwkemt and pointing device characteristics.
Constructing the physically controllable pointingvite ontology demonstrated the
feasibility of the Delphi method to guide a systémprogression from disagreement and
inconsistency to consensus. The ontology achiaevéiais study can be used as a model for
organizing the fragmented knowledge about additiéiffadomains and lead to a more
systematic regulation of the AT field. This wilh furn, serve as an example for greater
standardization and increased knowledge sharing.

Using IF-THEN rules is a practical way to emuldiaical reasoning when there is a
lack of a sufficient repository of case studiesite machine learning. Their conceptual
simplicity, flexibility, availability of efficientimplementations and high expressive power

make them an appropriate reasoning method.

From a practical point of view, the OSCAR prototygmpears to be helpful in
narrowing the gap between novices and experts pyowng the AT adaptation process.
Moreover, it appears to contribute to experts kealge of the AT adaptation process as well

by providing a structured and organized frameworlcfinical reasoning.

Although a specific type of AT was tested in therent research, the findings support the
notion that the results will not be limited to asglic and can be widely applied. Moreover,
construction of a comprehensive AT ontology and S[@&n become joint, community
efforts of clinicians worldwide. Thus, the main taloution of this research is in the
development and evaluation of a CDSS which bridgegap between existing general
models for pointing device prescription and a pssdhat can support expert and novice

clinicians.
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