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Abstract 

7KH�6,*163($.�SURMHFW�LV�DLPHG�DW�GHYHORSLQJ�D�QRYHO�VFLHQWLILF�DSSURDFK�IRU�LPSURYLQJ�WKH�FRPPXQLFDWLRQ�EHWZHHQ�VLJQHU�DQG�KHDULQJ�
FRPPXQLWLHV��,Q�WKLV�ZD\��6,*163($.�WHFKQRORJ\�FDSWXUHV�WKH�YLGHR�LQIRUPDWLRQ�IURP�WKH�VLJQHU�DQG�FRQYHUWV�LW� LQWR�WH[W��7R�GR�WKDW��
6,*163($.�FRQVRUWLXP�KDV�GHYRWHG�JUHDW�HIIRUWV�WR�WKH�FUHDWLRQ�DQG�DQQRWDWLRQ�RI�WKH�5:7+�3KRHQL[�FRUSXV��%DVHG�RQ�LW��D�PXOWLPRGDO�
SURFHVVLQJ�RI�WKH�FDSWXUHG�YLGHR�LV�FDUULHG�RXW�DQG�WKH�UHVXOWDQW�VLJQ�VHTXHQFH�LV�WUDQVODWHG�LQWR�QDWXUDO�ODQJXDJH��$IWHUZDUGV��WKH�LQWHQGHG�
PHVVDJH�FRXOG�EH�FRPPXQLFDWHG�WR�KHDULQJ�DEOH�SHRSOH�XVLQJ�D�WH[W�WR�VSHHFK��776��HQJLQH��,Q�WKH�UHYHUVH�ZD\��VSHHFK�IURP�KHDULQJ�DEOH�
SHRSOH�ZRXOG�EH�WUDQVIRUPHG�LQWR�WH[W�XVLQJ�$XWRPDWLF�6SHHFK�5HFRJQLWLRQ��$65��DQG�WKHQ�WKH�WH[W�ZRXOG�EH�SURFHVVHG�E\�YLUWXDO�DYDWDUV�
DEOH�WR�FRPSRVH�WKH�VXLWDEOH�VLJQ�VHTXHQFH��,Q�6,*163($.�SURMHFW��VFLHQWLILF�DQG�XVDELOLW\�DSSURDFKHV�KDYH�EHHQ�FRPELQHG�WR�JR�EH\RQG�
WKH�VWDWH�RI�WKH�DUW�DQG�FRQWULEXWLQJ�WR�VXSSUHVV�EDUULHUV�EHWZHHQ�VLJQHU�DQG�KHDULQJ�FRPPXQLWLHV��,Q�WKLV�ZRUN��D�VSHFLDO�VWUHVV�ZDV�SXW�LQ�
WKH�GHYHORSPHQW�RI�D�SURWRW\SH�DQG�DOVR��LQ�VHWWLQJ�RI�WKH�JURXQGV�IRU�IXWXUH�UHDO�LQGXVWULDO�DSSOLFDWLRQV��
Keywords:�WRRO�GHYHORSPHQW��VLJQ�ODQJXDJH�WR�WH[W��XVHU�HYDOXDWLRQ�

 

1. Introduction 
&RPPXQLFDWLRQ� IRU� 'HDI� FRPPXQLW\� LV� EDVHG� RQ� VLJQ�
ODQJXDJH� VLQFH� LW� LV� ³WKH� RQO\� ODQJXDJH� 'HDI� SHRSOH� FDQ�
DFTXLUH�HIIRUWOHVVO\�DQG�VSRQWDQHRXVO\�ZKHQ�JLYHQ�WKH�ULJKW�
LQSXW´� �:KHDWOH\� DQG� 3DEVFK�� ������� 8QIRUWXQDWHO\�� GHDI�
DQG� KDUG� RI� KHDULQJ� VLJQHUV� KDYH� VHULRXV� OLPLWDWLRQV� IRU�
FRPPXQLFDWLQJ�ZLWK�SHRSOH�ZLWKRXW�QR�VLJQ�ODQJXDJH�VNLOOV�
DQG� WKXV�� WKH� LQWHJUDWLRQ� LQWR� HGXFDWLRQDO�� VRFLDO� DQG�ZRUN�
HQYLURQPHQWV�LV�QRW�FRPSOHWH��
$OWKRXJK�WKH�PRWKHU�WRQJXH�LV�GHILQHG�DV�WKH�ILUVW�ODQJXDJH�
WKDW� RQH� KDV� DFTXLUHG�� IRU� WKH� GHDI� FRPPXQLW\�� LW� LV�PRUH�
FRPSOH[� WKDQ� WKDW�� WKHQ� RQO\� D� VPDOO� SHUFHQWDJH� RI� GHDI�
FKLOGUHQ� DFTXLUH� D� VLJQ� ODQJXDJH� QDWXUDOO\� DQG� LQ� VLPLODU�
VWDJHV�DV�KHDULQJ�FKLOGUHQ�GR�ZLWK�D�VSRNHQ�ODQJXDJH��
7DNLQJ�LQWR�DFFRXQW�WKHVH�SHFXOLDULWLHV��ZH�UHDOL]H�WKDW�GHDI�
SHRSOH� XVXDOO\� ILQG� QXPHURXV� EDUULHUV� LQ� FRPPXQLFDWLRQ��
6RPH�RI� WKHVH�EDUULHUV�LQFOXGH�WKH�SUHVHQFH�RI�DQ�RSHUDWRU�
�ZKLFK�PD\�EH�VHHQ�DV�LQWUXVLYH�DQG�GR�QRW�UHSUHVHQW�SDULW\�
ZLWK� KHDULQJ� SHRSOH��� VORZ� FRPPXQLFDWLRQV� FRQQHFWLRQV�
DQG�ODFN�RI�DZDUHQHVV�RI�KRZ�WR�FRPPXQLFDWH�ZLWK�SHRSOH�
ZKR� DUH� GHDI� RU� KDYH� VSHHFK� GLIILFXOWLHV�� $ERXW� WKHVH�
LVVXHV�� UHFHQW� VWXGLHV� �0DUNHW� 5HVHDUFK�� ������ UHYHDO� WKDW�
GHDI� SHRSOH� DQG� LQGLYLGXDOV� ZLWK� VSHHFK� GLIILFXOWLHV� QHHG�
IUHHO\�DFFHVVLEOH� VHUYLFHV� DQG� HTXLSPHQW� WR� HQVXUH� WKDW�
WKHLU�FRPPXQLFDWLRQ�QHHGV�DUH�WRWDOO\�IXOILOOHG��
+DYLQJ� DOO� WKHVH� LVVXHV� LQWR� FRQVLGHUDWLRQ�� 6,*163($.�
SURMHFW1� LV� DLPHG� WR�SURYLGH�GHDI�SHRSOH�D�FRPPXQLFDWLRQ�
EULGJH� EHWZHHQ� VLJQHUV� DQG� KHDULQJ� FRPPXQLWLHV�� 7KXV�� D�
QHZ� YLVLRQ�EDVHG� WHFKQRORJ\� IRU� WUDQVODWLQJ� FRQWLQXRXV�
�����������������������������������������������������������������
1 KWWS���ZZZ�VLJQVSHDN�HX�

VLJQ� ODQJXDJH� LQWR� WH[W� LV� EHLQJ� GHYHORSHG�� )RU� WKDW�
SXUSRVH�� LW� KDV� EHHQ� QHHGHG� WKH� FUHDWLRQ� RI� 5:7+�
3KRHQL[��D�VXLWDEOH�YLGHR�FRUSXV�IRU�GDWD�GULYHQ�DXWRPDWLF�
VLJQ� ODQJXDJH� SURFHVVLQJ� �6WHLQ� HW�� DO��� ������� $V� D�
FRQVHTXHQFH� RI� WKH� DXWRPDWLRQ� RI� WKH� VHUYLFHV� DQG�
DSSOLFDWLRQV� SURYLGHG� E\� WKH� 6,*163($.� WHFKQRORJ\��
XVHUV¶� SULYDF\� IHHOLQJ� DQG� WKHLU� FRQILGHQWLDOLW\� LQ� WKH�
FRPPXQLFDWLRQ�SURFHVV�ZRXOG�EH�LPSURYHG���

2. SIGNSPEAK: establishing a new 
communication bridge 

$V� LW� LV� VKRZHG� LQ� )LJXUH� ��� 6,*163($.� WHFKQRORJ\�
FDSWXUHV�WKH�YLGHR�LQIRUPDWLRQ�IURP�WKH�VLJQHU�DQG�FRQYHUWV�
LW�LQWR�WH[W��,Q�RUGHU�WR�GR�WKDW��D�PXOWLPRGDO�SURFHVVLQJ�RI�
WKH� YLGHR� LV� FDUULHG� RXW� DQG� DIWHUZDUGV�� WKH� UHVXOWDQW�
VHTXHQFH�RI�VLJQV�LV�WUDQVODWHG�LQWR�QDWXUDO�ODQJXDJH��8VLQJ�
D� WH[W�WR�VSHHFK� �776�� HQJLQH�� WKH� LQWHQGHG� PHVVDJH� LV�
FRPPXQLFDWHG� WR� SHRSOH� ZKR� DUH� DEOH� WR� KHDU�� ,Q� WKH�
UHYHUVH� ZD\� WKH� VSHHFK� IURP� KHDULQJ� FRPPXQLW\� LV�
FDSWXUHG� DQG� WUDQVODWHG� LQWR� WH[W� �$XWRPDWLF� 6SHHFK�
5HFRJQLWLRQ�$65���7KHQ�WKH�WH[W�LV�XVHG�E\�YLUWXDO�VLJQHUV�
�DYDWDUV��ZKLFK�FRPSRVH�WKH�VXLWDEOH�VHTXHQFH�RI�VLJQV��

�
)LJXUH����&RPPXQLFDWLRQ�EULGJH�EHWZHHQ�6LJQHU�DQG�+HDULQJ�

FRPPXQLWLHV�
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2.1 Text-to-Speech 
$� WH[W�WR�VSHHFK� �776�� V\QWKHVLVHU� FDQ� EH� GHILQHG� DV� D�
SLHFH� RI� VRIWZDUH� ZKLFK� WUDQVIRUPV� LQWR� VSHHFK� DQ\� LQSXW�
VHQWHQFH� LQ� WH[W� IRUPDW� �'XWRLW�� ������� 7KLV� IXQFWLRQDOLW\�
PDNHV� D� 776� YHU\� XVHIXO� IRU� FRPPXQLFDWLRQ� V\VWHPV�
EHFDXVH� LW� DYRLGV� SUH�UHFRUGLQJ� HYHU\� VHQWHQFH� RU� ZRUGV�
SODQQHG�WR�EH�XVHG�LQ�D�VHUYLFH��7KHUH�LV�D�ZLGH�DYDLODELOLW\�
RI� SURGXFWV�� L�H�� /RTXHQGR� 776�� 1XDQFH� 9RFDOL]HU� RU�
)HVWLYDO��
'HVSLWH� RI� WKH� JUHDW� SHUIRUPDQFH� RI� WKH� DIRUHPHQWLRQHG�
V\VWHPV�� WKHUH�DUH�\HW�FULWLFV� WR� WKH�XVH�RI�776� IRU�FHUWDLQ�
DSSOLFDWLRQV� GXH� WR�� SURQXQFLDWLRQ� RI� QHZ� DQG� UDUH� ZRUGV�
�6SLHJHO�� ������� SURVRG\� �+LUVFKEHUJ�� ������ RU� OLPLWHG�
DYDLODELOLW\�LQ�FHUWDLQ�QHZ�ODQJXDJHV��

2.2 Automatic Speech Recognition 
7KH�KXPDQ�YRLFH�LV�JHQHUDWHG�E\�WKH�YLEUDWLRQ�RI�WKH�YRFDO�
FRUGV��7KH� YLEUDWLRQ� RI� WKH� FRUGV�PRYHV� WKH� DLU� DQG� WKHVH�
YDULDWLRQV�RI�SUHVVXUH�DUULYH� WR� WKH� OLVWHQHU¶V�HDU��7KHQ� WKH�
SUHVVXUH� ZDYHV� DUH� WUDQVIRUPHG� LQWR� D� VLJQDO� WKDW� LV�
SURFHVVHG� E\� WKH� EUDLQ� DQG� SURSHUO\� LQWHUSUHWHG�� 7KH�
DFRXVWLF� IHDWXUHV� RI� WKLV� VLJQDO� DOORZ� WKH� OLVWHQHU� WR�
GLIIHUHQWLDWH� RQH� VRXQG� IURP� DQRWKHU�� DQG� WKDW� LV� ZKDW� DQ�
$XWRPDWLF�6SHHFK�5HFRJQLVHU��$65��WULHV�WR�DFFRPSOLVK��
6RPH�RI�WKH�PRVW�UHOHYDQW�DFWRUV�LQ�WKH�GHYHORSPHQW�RI�WKLV�
WHFKQRORJ\� DUH�� &08� 6SKLQ[�� 5:7+� $65�� 'UDJRQ�
1DWXUDOO\�6SHDNLQJ�RU�0LFURVRIW�6SHHFK�$3,��
+RZHYHU�� WKH� SHUIRUPDQFH� RI� DQ� $65� V\VWHP� XVXDOO\�
GHSHQGV�GUDVWLFDOO\�RQ�H[WHUQDO�IDFWRUV��$FHUR���������LQSXW�
OHYHO��DGGLWLYH�EDFNJURXQG�QRLVH��FKDQQHO�GLVWRUWLRQ��HWF��

2.3 Signing Avatars 
5HFHQWO\��WKH�YLUWXDOL]DWLRQ�RI�HYHU\GD\�OLIH�DQG�WKH�JDPLQJ�
LQGXVWU\� KDV� SURPRWHG� D� JUHDW� GHYHORSPHQW� RI� WKH� YLUWXDO�
FKDUDFWHUV� ILHOG�� 7KH� LPSURYHPHQW� RI� VHYHUDO�
FRPPXQLFDWLRQ� WHFKQRORJLHV� DV� WKH� DXWRPDWLF� VSHHFK�
UHFRJQLWLRQ� RU� WKH� WH[W�WR�VSHHFK� HQJLQHV� PDNHV� LW� UHDO� WR�
FUHDWH� YLUWXDO� DJHQWV� DEOH� WR� LQWHUDFW� ZLWK� XVHUV�� 7KH�
EHQHILWV� DUH� REYLRXV�� FKHDSHU� FXVWRPHU� VHUYLFH� DQG� �����
DYDLODELOLW\�� )XUWKHUPRUH�� WKURXJK� WKLV� NLQG� RI� LQWHUIDFHV��
XVHUV� FRXOG� HVWDEOLVK� UHODWLRQVKLSV� FORVH� WR� WKRVH� RQHV�
EHWZHHQ�KXPDQV��5HHYHV�DQG�1DVV��������
6RPH�DSSOLFDWLRQV�ZKLFK�XVH�DYDWDUV�RU�D� VRUW�RI� WKHP�IRU�
UHSUHVHQWLQJ� 6LJQ� /DQJXDJH� DUH� 6LJQ� 6PLWK� 6WXGLR�� 6\V�
&RQVXOWLQJ�� 9L6L&$67�� H6,*1�� 'H3DXO� $6/� 3URMHFW��
6LJQ6\QWK��7($0��HWF��

�
)LJXUH����9L6L&$67�VLJQLQJ�DYDWDU�

2.4 Sign Language to Text 
7KH� PRVW� FKDOOHQJLQJ� WHFKQRORJ\� LQFOXGHG� LQ� WKH�
FRPPXQLFDWLRQ� EULGJH� SURSRVHG� E\� 6,*163($.� LV� WKH�
WUDQVODWLRQ�RI�6LJQ�/DQJXDJH� LQWR�WH[W��7KDW�LV��FDSWXUH�WKH�
PRYHPHQWV�� H[SUHVVLRQV� DQG� HPRWLRQV� RI� WKH� VLJQHUV��
LGHQWLI\� WKH� VLJQV� IURP� WKH� H[WUDFWHG� IHDWXUHV�� DQG� WKHQ�
WUDQVODWH� WKH� VHTXHQFH� RI� WKHP� LQWR� QDWXUDO� ODQJXDJH� LQ�
RUGHU�WR�REWDLQ�D�PHVVDJH�XQGHUVWDQGDEOH�E\�KHDULQJ�XVHUV��
7KH� PHDQV� XVHG� WR� FDSWXUH� KDQG� PRYHPHQWV� FDQ� EH�
FODVVLILHG� PDLQO\� LQ� WZR� JURXSV�� LQVWUXPHQWHG� DQG� YLGHR�
EDVHG�� )RU� LQVWUXPHQWHG� SURSRVDOV�� JORYHV� DUH� XVXDOO\�
FRPSOHPHQWHG� ZLWK� RWKHU� GHYLFHV�� DV� DFFHOHURPHWHUV�� ,W�
PHDQV�XVHUV�KDYH� WR�UHPDLQ�FORVH� WR� WKH�UDGLDQW� VRXUFH�� LQ�
WKH� FDVH� RI� D�ZLUHOHVV� FRQQHFWLRQ�� RU� FORVH� DQG� SK\VLFDOO\�
WHWKHUHG� WR� WKH� FRPSXWHU� LQ� WKH� FDVH� RI� D� ZLUHG� RQH��
)XUWKHUPRUH�� FXUUHQW� JORYH� WHFKQRORJ\� LV� QRW� LQWHQGHG� IRU�
GDLO\�XVH��WKH�JORYHV�GHWHULRUDWH�TXLFNO\�ZLWK�H[WHQGHG�XVH�
DQG�RXWSXW�EHFRPHV�LQFUHDVLQJO\�QRLV\�DV�WKH\�EUHDN�GRZQ��
,Q� WKH� RWKHU� KDQG�� WKLV� NLQG� RI� VROXWLRQ� XVHV� WR� EH� PRUH�
UHOLDEOH�� RYHUDOO� DJDLQVW� DPELHQW� QRLVH� RU� RWKHU� DGYHUVH�
EDFNJURXQG� FRQGLWLRQV�� ,Q� YLGHR�EDVHG� DSSURDFKHV�� WKH�
VLJQHU� DYRLGV� KDYLQJ� DWWDFKHG� WR� KHUV�KLV� ERG\� DQ\�
LQVWUXPHQWDWLRQ�� +RZHYHU�� WKH� ZRUNLQJ� FRQGLWLRQV� VKRXOG�
EH� FRQWUROOHG� DQG� WKH� DPRXQW� RI� GDWD� REWDLQHG�� FRPSDUHG�
ZLWK�LQVWUXPHQWHG�V\VWHPV��LV�ORZHU��
6,*163($.� SURMHFW� ZDQWV� WR� JR� EH\RQG� PRVW� RI� WKH�
OLPLWDWLRQV� SUHYLRXVO\� SUHVHQWHG�� 7KH� SURMHFW� IROORZV� D�
JOREDO�SODQQLQJ�DSSURDFK� WR� WUDQVIHU� WKH� WHFKQRORJ\� WR� WKH�
GDLO\�OLIH�RI�GHDI�FRPPXQLW\�DQG�LWV�VFRSH�LPSOLHV�DGYDQFHV�
LQ� VHYHUDO� UHVHDUFK� ILHOGV� DQG� WKH� QHHG� RI� WDNLQJ� LQWR�
DFFRXQW�WKH�LQGXVWULDO�SHUVSHFWLYH��

3. Main Technological Factors 
7KH� 6,*163($.� SURMHFW� LV� LQWHQGHG� WR� EH� D� ILUVW� VWHS� WR�
DFKLHYH� D� VRSKLVWLFDWHG� WHFKQRORJ\� DEOH� WR� FRPSOHWH� WKH�
FRPPXQLFDWLRQ� EULGJH� EHWZHHQ� KHDULQJ� DQG� GHDI�
FRPPXQLW\�� ,Q� WKLV� SUHOLPLQDU\� VWDJH�� WKH� GHPDQGV� DERXW�
WKH�SHUIRUPDQFH�RI�WKH�WHFKQRORJ\�VKRXOG�EH�DPELWLRXV�EXW�
EHDULQJ� LQ� WKH� PLQG� WKH� SRVVLEOH� SUREOHPV� ZKLFK� FRXOG�
DULVH�LQ�D�UHDOLVWLF�VFHQDULR��7KXV��IRU�D�SURSHU�RSHUDWLRQ�RI�
WKH� WHFKQRORJLHV� LQYROYHG� LQ� WKH� FRPPXQLFDWLRQ� EULGJH�
�6,*163($.�� 776�� $65�� DYDWDUV�� GLIIHUHQW� XVHU� DQG�
HQYLURQPHQWDO� IDFWRUV� DQG� VRPH� WHFKQRORJLFDO� OLPLWDWLRQV�
QHHG� WR� EH� FRQVLGHUHG��1H[W�� ZH� SRLQW� RXW� VRPH� RI� WKHP��
KRZHYHU� IRU�PRUH� GHWDLOHG� LQIRUPDWLRQ� UHIHU� WR� �*DQFHGR��
&DPLQHUR�DQG�9DQ�.DPSHQ���������

3.1 User factors 
8VHU� IDFWRUV� DUH� LQGLYLGXDO� GLIIHUHQFHV� WKDW� LQFOXGH�
GHPRJUDSKLF� YDULDEOHV� DQG� VLWXDWLRQDO� YDULDEOHV� WKDW�
DFFRXQW� IRU� GLIIHUHQFHV� DWWULEXWDEOH� WR� FLUFXPVWDQFHV� VXFK�
DV�H[SHULHQFH�DQG�WUDLQLQJ��$JDUZDO�DQG�3UDVDG���������
6RPH�XVHU�IDFWRUV�ZKLFK�FRXOG�EH�UHOHYDQW�WR�6,*163($.�
WHFKQRORJ\�PLJKW�EH��
x Gender��5HVHDUFK�KDV�VKRZQ�WKDW�WKHUH�DUH�GLIIHUHQFHV�

EHWZHHQ� PHQ� DQG� ZRPHQ� UHJDUGLQJ� WKH� FRJQLWLYH�
VWUXFWXUHV� HPSOR\HG� GXULQJ� WKH� LQWHUDFWLRQ� ZLWK�
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WHFKQRORJ\� SURGXFWV� �9HQNDWHVK� DQG� 0RUULV�� �������
)RU� H[DPSOH� UHJDUGLQJ� VLJQLQJ� DYDWDUV�� LQ� �%DLOHQVRQ�
DQG� <HH�� ������ LV� VKRZHG� KRZ� XVHUV� SUHIHU� DYDWDUV�
ZKLFK� DUH� VLPLODU� WR� WKHP� DQG� PLPLF� WKHLU� EHKDYLRU��
7KXV��LW�FRXOG�EH�VXJJHVWHG�WKDW�VLJQLQJ�DYDWDUV�VKRXOG�
PLPLF� WKH� VLJQLQJ� VW\OH� RI� XVHUV� RU� HYHQ� DGRSW� WKH�
XVHUV¶�JHQGHU��

x Experience with technology�� )RU� DXWRPDWLF� VSHHFK�
UHFRJQLWLRQ��$65���LQ��.DUDW�HW�DO���������LV�GHVFULEHG�
DQ�H[SHULPHQW�ZKHUH�WKH�$65�SHUIRUPDQFH�LV�ZRUVW�IRU�
QRYLFH� XVHUV� WKDQ� IRU� H[SHUW� RQHV�� )XUWKHUPRUH�� WKH�
ODWWHU�JURXS�RI�XVHUV�LV�PRUH�HIIHFWLYH�FDUU\LQJ�RXW�WKH�
FRUUHFWLRQV�ZKHQ�WKH�V\VWHP�IDLOV��

x Age�� )URP� WKH� SRLQW� RI� YLHZ� RI� DFFHSWDQFH� RI�
WHFKQRORJ\�� DJH� LV� UHFRJQL]HG� DV� D� NH\� IDFWRU��
6SHFLDOO\��VHQLRU�XVHUV��ZKR�GR�QRW�XVXDOO\�KDYH�JUHDW�
H[SHULHQFH� ZLWK� WHFKQRORJ\� DQG� KDYH� DJH�UHODWHG�
SUREOHPV� ZLWK� FRJQLWLYH� DELOLWLHV�� IDFH� GLIILFXOWLHV�
XQGHUVWDQGLQJ� DQG� LQWHUDFWLQJ� ZLWK� WHFKQRORJLFDO�
GHYLFHV��=LHIOH�DQG�%D\���������2Q�WKH�FRQWUDU\��ROGHU�
XVHUV� DUH� PRUH� LQFOLQHG� WR� DFFHSW� WHFKQRORJLHV� ZKHQ�
WKH� XVHIXOQHVV� LV� FOHDU� DQG� WKHUH� LV� D� JRRG� VXSSRUW� RI�
WKH� V\VWHP� �WXWRULDOV�� KHOS� V\VWHP�� HWF��� �$UQLQJ� DQG�
=LHIOH���������

x Cultural background.� )RU� $65� HQJLQHV�� WKH�
SUREOHPDWLF�LVVXH�LV�TXLWH�FOHDU�� WKH�DFFHQW��,Q��+XDQJ�
HW� DO��� ������ WKH� DFFHQW� ZDV� LGHQWLILHG� DV� RQH� RI� WKH�
SULQFLSDO�FRPSRQHQWV�RI�VSHHFK�YDULDWLRQ��

x Other factors��0DQ\�PRUH�XVHU�IDFWRUV�FRXOG�DIIHFW�WKH�
DFFHSWDQFH� RI� D� QHZ� FRPPXQLFDWLRQ� SDUDGLJP� �L�H��
6,*163($.¶V� FRPPXQLFDWLRQ� EULGJH��� )RU� H[DPSOH�
WKH� OHYHO� RI� VLJQHUV¶� H[SUHVVLYHQHVV�� WKH� XVHUV¶�
HPRWLRQDO�VWDWH�RU�WKH�XVHUV¶�SK\VLRORJ\��

3.2 Environmental factors 
7KH�FRQGLWLRQV�UHODWLYH�WR�WKH�FRQWH[W�ZKHUH�WKH�LQWHUDFWLRQ�
LV�SHUIRUPHG�DUH�FROOHFWLYHO\� FDOOHG�HQYLURQPHQWDO� IDFWRUV��
7KH\�LQFOXGH�QXPHURXV�YDULDEOHV�DV�ZHDWKHU�FRQGLWLRQV��L�H��
OLJKWLQJ��� QRLVH�FRQGLWLRQV� �L�H�� ³WKH�FRFNWDLO�SDUW\�HIIHFW´��
RU�ORFDWLRQ�FRQGLWLRQV��L�H��PRELOLW\��LQ�FDU�VFHQDULR«���
,Q� WKH� FDVH� RI� 776� DQG� $65� HQJLQHV�� DUJXDEO\� WKH� PRVW�
KDUPIXO� HIIHFW� LV� WKDW� SRVHG� E\� QRLV\� HQYLURQPHQWV��
5HJDUGLQJ� YLUWXDO� VLJQHUV�� WDNLQJ� LQWR� DFFRXQW� WKDW� GHDI�
XVHUV�VKRXOG�EH�ORRNLQJ�ZLWK�DWWHQWLRQ�WR�WKH�YLUWXDO�DJHQW��
WKH�FRJQLWLYH�ORDG�WKDW� WKH�HQYLURQPHQW�GHPDQGV�KDV�WR�EH�
WDNHQ� LQWR� FRQVLGHUDWLRQ�� ,Q� RUGHU� WR� LOOXVWUDWH� WKLV�� OHW¶V�
LPDJLQH� DQ� DSSOLFDWLRQ� GHVLJQHG� IRU� LQWHUDFWLQJ� WKURXJK� D�
WDFWLOH� LQWHUIDFH� DQG� WKDW� XVHV� DW� WKH� VDPH� WLPH� D� YLUWXDO�
VLJQHU� IRU� FRPPXQLFDWLQJ� WKH� LQIRUPDWLRQ�� 7KHQ�� LW� LV�
QHFHVVDU\�WR�VHW�WKH�PHVVDJH�RI�WKH�YLUWXDO�VLJQHU�LQ�VXFK�D�
ZD\�WKDW�LW�GRHV�QRW�FRLQFLGH�ZLWK�DQ\�RWKHU�YLVXDO�PHVVDJH��
)RU�6,*163($.��WKHUH�DUH�WKUHH�PDLQ�WDVNV�UHODWHG�WR�WKH�
PXOWLPRGDO� YLVXDO� DQDO\VLV�� WUDFNLQJ� RI� KDQG� SRVLWLRQV��
IDFLDO�DQDO\VLV�DQG�ERG\�SRVH�HVWLPDWLRQ��$OO�RI�WKHP�QHHG�
UREXVW� WUDFNLQJ� DOJRULWKPV�� VLQFH� WKH\� VKRXOG� DYRLG� WKH�
HIIHFW�RI� L�H�� VLJQLQJ�KDQGV�PRYLQJ� LQ� IURQW�RI� WKH� IDFH��RU�
VLJQLQJ�KDQGV�FURVVLQJ�WKH�RWKHU�KDQGV��

3.3 Resource-related factors 
$PRQJ� WKHVH� IDFWRUV�� ZH� FDQ� LQFOXGH� WKH� FRPSXWDWLRQDO�
SRZHU� RU�PHPRU\� DYDLODELOLW\� LQ� WKH� GHYLFHV� RU� TXDOLW\� RI�
FRPPXQLFDWLRQ� UHTXLUHPHQWV�� 7KXV�� WKHVH� UHVRXUFHV� KDYH�
LQIOXHQFH�RQ�WKH�VHOHFWLRQ�RI�D�FRQFUHWH�WHFKQRORJ\��WKH�XVH�
RI� D� FRQFUHWH� GHYLFH� �L�H�� D� GHVNWRS� HQYLURQPHQW� YV�� D�
SRUWDEOH�GHYLFH��RU�LQ�D�ZRUVW�FDVH�VFHQDULR��D�GHJUDGDWLRQ�
RI�WKH�XVHU�SHUFHLYHG�TXDOLW\��
,Q� WKH� FDVH� RI� 6,*163($.� WHFKQRORJ\�� YHU\� GHPDQGLQJ�
UHTXLVLWHV� UHJDUGLQJ� FRPSXWDWLRQDO� SRZHU� DUH� QHHGHG�� ,WV�
IORZ� QHWZRUN� LPSOLHV� VHYHUDO� VWDJHV� ZLWK� FHUWDLQ�
FRPSOH[LW\��'XH�WR�WKDW��WKHUH�LV�D�GHOD\�IDFWRU�RI�DURXQG����
WLPHV�FRPSDUHG�WR�UHDO�WLPH��IRU�H[DPSOH��WKH�WUDQVODWLRQ�RI�
��VHFRQGV�RI�YLGHR�ZLOO� WDNH�DURXQG���PLQXWHV�� IRU� WHVWLQJ�
GDWD�FRPLQJ�IURP�WKH�VDPH�GRPDLQ�DV�WKH�GDWD�XVHG�WR�WUDLQ�
WKH�V\VWHP��

3.4 User perception and acceptance of the 
technology 
8VHU� DFFHSWDQFH� RI� D� QHZ� WHFKQRORJ\� GRHV� QRW� GHSHQG�
H[FOXVLYHO\� RQ� LWV� WHFKQLFDO� IXQFWLRQDOLW\�� 8VHU� SHUFHSWLRQ�
RI� D� QHZ� WHFKQRORJ\� LV� EXLOW� IURP� D� VHW� RI� SV\FKRORJLFDO��
VRFLDO� DQG� FRQWH[WXDO� IDFWRUV� WKDW� DUH� UHODWHG� WR� LWV� XVH� LQ�
HYHU\GD\�OLIH�DSSOLFDWLRQV��6RPH�RI�WKHVH�IDFWRUV�KDYH�EHHQ�
DOUHDG\�PHQWLRQHG�LQ�VHFWLRQ�����DOWKRXJK�FRPSOHWH�PRGHOV�
IURP�GLIIHUHQW�SHUVSHFWLYHV�DQG�DW�YDULRXV�OHYHOV�KDYH�EHHQ�
GHYHORSHG��9HQNDWHVK�HW��DO����������
5HVXOWV� RI� DQ� H[SHUW� VXUYH\� SHUIRUPHG� LQ� 6,*163($.�
SURMHFW�� UHJDUGLQJ� ZKDW� DVSHFWV� DUH� PRUH� LPSRUWDQW� IRU�
VHOHFWLQJ� WHFKQRORJLFDO� SURGXFWV� DUH� VKRZHG� LQ� )LJXUH� ���
7KHVH� UHVXOWV� DUH� SUHVHQWHG� WKURXJK� D� EDU� JUDSK� VKRZLQJ�
WKUHH�FRORXUV�GHSHQGLQJ�RQ� WKH� UHOHYDQFH� IRU� WKH�XVHU� �UHG�
IRU� ORZ� UHOHYDQFH�� RUDQJH� IRU� PLG�UDQJH� UHOHYDQFH� YDOXHV�
DQG�JUHHQ�IRU�KLJK�UHOHYDQFH����
$IWHU� DQDO\VLQJ� WKH� UHVXOWV��ZH� FDQ� VHH� WKDW� WKH� SULFH� RI� D�
SURGXFW�LV�QRW�VHHQ�DV�D�IXQGDPHQWDO�IDFWRU�DQG�DSSDUHQWO\�
ZKHQ� WKH� VHUYLFH� SURYLGHG� E\� WKH� WHFKQRORJ\� LV� UHDOO\�
XVHIXO��SULFH�LV�QRW�YHU\�LPSRUWDQW��/RJLFDOO\�WKLV�IDFW��WKDW�
LV�DSSOLFDEOH�WR�DQ\�WDUJHW�SRSXODWLRQ��JDLQV�LPSRUWDQFH�IRU�
WKH� GHDI� FRPPXQLW\� VLQFH� WHFKQRORJ\� KHOSV� WKHP� EUHDN�
GRZQ�YHU\�DQQR\LQJ�FRPPXQLFDWLRQ�EDUULHUV��$W� WKH�RWKHU�
HQG�� WKH�PRUH� UHOHYDQW� IDFWRUV� DUH�� XVHIXOQHVV�� HDVLQHVV� RI�
XVH� DQG� KDYLQJ� WKH� XOWLPDWH� WHFKQRORJ\�� 5HODWHG� ZLWK� WKH�
DERYHPHQWLRQHG�JUHDW�QHHG�RI�WHFKQRORJ\�SURGXFWV�DEOH�WR�
KHOS�WKH�GHDI�FRPPXQLW\��LW�VHHPV�FOHDU�WKDW�XVHIXOQHVV�LV�D�
NH\�YDULDEOH� IRU�FKRRVLQJ�D�GHYLFH��7KLV�PD\� LQGLFDWH� WKDW�
FXWWLQJ�HGJH�WHFKQRORJ\�KDV�EHHQ�DVVRFLDWHG�WR�D�SHUFHLYHG�
ORVV�RI�UHOLDELOLW\�RI�WKH�WHFKQRORJ\¶V�SHUIRUPDQFH��D�IDFWRU�
ZKLFK�ZDV�QRW�UHSUHVHQWHG�LQ�WKH�VXUYH\���$QG�ILQDOO\��GXH�
WR� WKH� DFFHVVLELOLW\� GLIILFXOWLHV� ZKLFK� WUDGLWLRQDOO\� GHDI�
SHRSOH� KDYH� WR� IDFH� LQ� WKH� XVH� RI� WHFKQRORJ\� SURGXFWV��
HDVLQHVV�RI�XVH�LV�DOVR�OLJKWO\�KLJKOLJKWHG��
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�
)LJXUH����%DU�JUDSK�DERXW�WKH�PRVW�UHOHYDQW�IDFWRUV�LQ�WKH�

VHOHFWLRQ�RI�D�WHFKQRORJLFDO�SURGXFW��

4. Application Scenarios 
,Q� RUGHU� WR� VHOHFW� D� UHOHYDQW� DSSOLFDWLRQ� VFHQDULR� IRU�
DSSO\LQJ� 6,*163($.� WHFKQRORJ\�� DQ� H[SHUW� VXUYH\� ZDV�
SHUIRUPHG�� 7KH� FUHDWLRQ� RI� WKH� TXHVWLRQQDLUH� DQG� WKH�
VHOHFWLRQ� RI� WKH� H[SHUWV� ZHUH� PDGH� MRLQWO\� EHWZHHQ�
(XURSHDQ�8QLRQ� RI� WKH�'HDI� �(8'�� DQG�7HOHIyQLFD�5	'�
�7,'���ERWK�SDUWQHUV�RI�6,*163($.�SURMHFW��
,Q� VHFWLRQ� ���� D� UHYLHZ� RI� WKH� FRPPXQLFDWLRQ� SUREOHPV�
KLJKOLJKWHG�E\� WKHVH�H[SHUWV� LV�SUHVHQWHG��/DWHU�� LQ� VHFWLRQ�
�����WKH�H[SHUWV¶�IHHOLQJV�DERXW�D�VHW�RI�SRVVLEOH�DSSOLFDWLRQ�
VFHQDULRV�DUH�OLVWHG��

4.1 Communication problems 
7KH� H[SHUW� VXUYH\� DGGUHVVHV� WKH� LVVXH� DERXW� WKH� PRUH�
XQSOHDVDQW� VLWXDWLRQV� ZKHQ� GHDI� SHRSOH� KDYH� WR�
FRPPXQLFDWH�ZLWK�QRQ�VLJQHUV��
6RPH�RI�WKHVH�VLWXDWLRQV�DUH�OLVWHG�EHORZ��
x 7HOHSKRQLQJ� KHDULQJ� SHRSOH� WKURXJK� D� UHOD\� VHUYLFH�

EDVHG�RQ�WH[W��ZKLFK�LV�QRW�WKHLU�ILUVW�ODQJXDJH��
x 6HQGLQJ� H�PDLOV� YLD� WH[W� PHVVDJHV�� LQVWHDG� RI� XVLQJ�

WKHLU�ILUVW�ODQJXDJH��
x 9LGHR�ILOPV�XVLQJ�VLJQ�ODQJXDJH�DUH�RIWHQ�QRW�VXEWLWOHG�

DQG�PRVW�RI�WKH�KHDULQJ�SHRSOH�FDQQRW�XQGHUVWDQG�VLJQ�
ODQJXDJH��

x $FFHVVLQJ� WR� SXEOLF� DXWKRULWLHV�VHUYLFHV� �L�H�� SDVVSRUW�
LVVXLQJ� VHUYLFH�� EDQNLQJ�� HWF��� ZKHUH� PRVW� SHRSOH�
FDQQRW�VLJQ��

x 5HOD\�VHUYLFHV�DOPRVW�QHYHU�RSHQV����KRXUV�D�GD\��
x +HDULQJ� SHRSOH� FDQQRW� OHDUQ� VLJQ� ODQJXDJH� ZLWKRXW�

JHWWLQJ� LQVWUXFWLRQV� LQ� WKHLU� RZQ� ZULWWHQ� RU� VSRNHQ�
ODQJXDJH��

4.2 Scenario analysis 
,Q�WKH�H[SHUW�VXUYH\�VHYHUDO�VFHQDULRV�ZHUH�SURSRVHG��7KHVH�
VFHQDULRV�� FUHDWHG� LQ� FROODERUDWLRQ� ZLWK� (8'�� WDNH� LQWR�
DFFRXQW� WKH� FRPPXQLFDWLRQ�QHHGV�RI� GHDI� FRPPXQLW\� DQG�
WKH�IRUHFDVWHG�XVHIXOQHVV��
$OO�RI�WKHP�KDYH�WKH�IROORZLQJ�PRWLYDWLRQ�VWRU\��
“John and Mary are a deaf-hearing marriage and they 
have one child, Susan, who is 7 years old and she is also 
deaf. This family is bilingual; sign language and spoken 

language. They have hearing neighbours and family 
members who cannot sign very well.” 

4.2.1 Sign language e-learning 
7KLV�VFHQDULR�LV�DV�IROORZV��
³$� QHLJKERU� JLUO� RI� 6XVDQ� LV� IROORZLQJ� D� FRXUVH� IRU�
LPSURYLQJ� KHU� VLJQ� ODQJXDJH� VNLOOV��)RU�GRLQJ� WKLV� FRXUVH��
SXSLOV� KDYH� WR� FRQQHFW� WR� WKH� WHDFKHU� WKURXJK� ,QWHUQHW�
�XVLQJ� D� ZHEFDP��� 7KHQ�� SXSLOV� VHH� WKH� WHDFKHU� LQ� WKHLU�
PRQLWRUV�DQG�WKH�WHDFKHU�FDQ�VHH�DOO�WKH�SXSLOV�DW�WKHLU�RZQ�
KRPHV��7KH� WHDFKHU� JLYHV� WKH� OHVVRQV� XVLQJ� VLJQ�ODQJXDJH�
DQG�� WKDQNV� WR� 6,*163($.� WHFKQRORJ\�� WH[W� VXEWLWOHV�
DSSHDU�DW�WKH�VDPH�WLPH�´�
,Q� WKLV� FDVH�� H[SHUWV� WROG� XV� “beginners learn better with 
signing videos without subtitles and then they can watch 
signing videos with the subtitles to see if they already 
understand sign language”��
4.2.2 Answering machine 
7KLV�VFHQDULR�LV�DV�IROORZV��
³-RKQ� LV� LQ� D� FRQJUHVV� DQG� PDNHV� D� YLGHR� FDOO� WR� KRPH��
1RERG\�LV�DW�KRPH��VR�KH�OHDYHV�D�UHFRUGHG�YLGHR�ZLWK�KLV�
VLJQ� ODQJXDJH� PHVVDJH�� 7KH� DQVZHULQJ� PDFKLQH�� WKURXJK�
6,*163($.� WHFKQRORJ\�� WUDQVODWHV� WKH� VLJQ� ODQJXDJH�
PHVVDJH� LQWR� WH[W��:KHQ�0DU\� DUULYHV� KRPH�� VKH� UHDOL]HV�
WKHUH� DUH� VHYHUDO� PHVVDJHV�� $V� VKH� LV� EXV\�� VKH� GHFLGHV�
OLVWHQ�WKH�PHVVDJHV�ZKLOH�SUHSDULQJ�WKH�GLQQHU��6KH�OLVWHQV�
WR�KHU�KXVEDQG¶V�PHVVDJH�WKURXJK�D�YRLFH�V\QWKHVL]HU�´�
7KLV�VHUYLFH�DURXVHV�D�VLPLODU�IHHOLQJ�DV�6LJQ�/DQJXDJH�H�
OHDUQLQJ��DW�OHDVW�IRU�WKRVH�ZKR�FDQ�VLJQ�YHU\�ZHOO��VLQFH�“I 
would prefer to see him directly signing instead of hearing 
the voice synthesizer”� EHWWLQJ� IRU� WKH� FRQFHSW� RI� D� PRUH�
UHDOLVWLF� FRQYHUVDWLRQ�� 7KHUHIRUH�� IRU� VRPHRQH� QRW� DEOH� WR�
VLJQ�ZHOO�RU�DW�DOO��D�VHUYLFH�OLNH�WKLV�ZRXOG�EH�FRQVLGHUHG�DV�
D�JRRG�LGHD�
4.2.3 Play Sign Language 
7KLV�VFHQDULR�LV�DV�IROORZV��
³6XVDQ� KDV� D� JDPH�FRQVROH�ZKLFK� LQFOXGHV� D� FDPHUD��6KH�
ZDQWV�WR�SOD\�ZLWK�KHU�QHLJKERXU�JLUO��7KH\�ORYH�WR�SOD\�DQ�
HGXFDWLYH� DGYHQWXUH� JDPH� WKDW� PDNHV� \RX� SUDFWLFH� VRPH�
VLJQ� ODQJXDJH� H[SUHVVLRQV�� 8VLQJ� WKH� YLGHR� IURP� WKH�
FDPHUD�� 6,*163($.� WHFKQRORJ\� DVVHVVHV� WKH�
TXDOLW\�FRUUHFWQHVV� RI� WKH� VLJQV� DQG� WKH� JDPH� JLYHV� 6XVDQ�
IHHGEDFN�DERXW�KRZ�WR�LPSURYH�KHU�VLJQ�ODQJXDJH�DELOLWLHV��
$V� WKH� QHLJKERXU� JLUO� JHWV� EHWWHU�� VKH� PRYHV� IRUZDUG� WKH�
OHYHOV�RI�WKH�JDPH��7KH\�LPSURYH�WKHLU�FRPPXQLFDWLRQ�YHU\�
ZHOO�WKURXJK�SOD\LQJ�WKH�JDPH�´�
)LQDOO\� WKH� JDPH� IRU� SUDFWLFLQJ�6LJQ�/DQJXDJH�ZDV� UHDOO\�
ZHOFRPHG� VLQFH� “playing with sign language is the best 
way to learn it. If it is more formal as in the school, then 
children would get very bored.”�
4.2.4 VideoSL mail 
7KLV�VFHQDULR�LV�DV�IROORZV��
³0DU\�ZDQWV� WR� VHQG� DQ� HPDLO� WR� VHYHUDO� SHRSOH��6RPH�RI�
WKHP� FDQ� KHDU� ZKLOH� RWKHUV� FDQQRW�� 6KH� UHFRUGV� D� YLGHR�
VLJQLQJ� DQG� VKH� VHQGV� LW�� 6,*163($.� WHFKQRORJ\�
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WUDQVODWHV� WKH� VLJQ� ODQJXDJH�PHVVDJH� LQWR� WH[W� DQG� WKHQ� LW�
VHQGV� WKH�HPDLO�ZLWK� WKH�YLGHR�DQG� WKH� WH[W�PHVVDJH� WR�DOO�
WKH�DGGUHVVHHV�´�
9LGHR6/� PDLO� ZDV� FRQVLGHUHG� DV� JRRG� DQG� VXLWDEOH� WR�
6,*163($.�WHFKQRORJ\��$GGLWLRQDOO\��LW�ZDV�GHWHFWHG�DV�D�
SRVVLEOH� DSSOLFDWLRQ� IRU� OHDUQLQJ�� “Hearing people would 
learn sign language by reading the text. Text and sign 
language should be next to each other in the system.”�

5. The Prototype: VideoSL Mail 
6LQFH�RQH�RI�WKH�PDLQ�JRDOV�RI�6,*163($.�SURMHFW�ZDV�WR�
DQDO\VH� WKH� LQGXVWULDO� DSSOLFDWLRQ� RI� 6,*163($.�
WHFKQRORJ\� LQ� RUGHU� WR� IXOO\� XQGHUVWDQG� WKH� SRVVLEOH�
LPSOLFDWLRQV� RI� WKH� LQWHJUDWLRQ� RI� WKLV� WHFKQRORJ\�� ILQDOO\��
EDVHG� RQ� WKH� H[SHUWV¶� RSLQLRQV� DQG� WKH� OLPLWDWLRQV� RI�
6,*163($.� WHFKQRORJ\� �L�H�� QRQ�UHDO�WLPH� SURFHVVLQJ���
WKH� 9LGHR6/� PDLO� VFHQDULR� ZDV� VHOHFWHG� IRU� WKH�
GHYHORSPHQW�RI� D� SURWRW\SH��7KLV� VFHQDULR�ZDV�GHYLVHG� DV�
HPSOR\LQJ� D� VLPLODU� FRQFHSW� RI� XVH� DV� *RRJOH� 9RLFH�
DXWRPDWLF�YRLFHPDLO�WUDQVFULSWLRQ��KHOSLQJ�D�VLJQHU�KHDULQJ�
JURXS�RI� IULHQGV� WR� VRFLDOLVH� WRJHWKHU�ZLWKRXW� WKH�QHHG� IRU�
LQWHUSUHWHUV��
7KH�PDLQ�DGYDQWDJHV�SXUVXHG�ZLWK�WKLV�SURWRW\SH�DUH��
x 7H[W�SUHYLHZLQJ�RI�WKH�YLGHR�PHVVDJHV��7KLV�IHDWXUH�LV�

SDUWLFXODUO\�RULHQWHG� WR� WKRVH� GHDI� SHRSOH� FRPIRUWDEOH�
ZLWK�UHDGLQJ��

x $ELOLW\�WR�VHDUFK�RI�LQIRUPDWLRQ�LQ�YLGHR�GDWD��
x $OORZLQJ�GHDI�SHRSOH�WR�H[SUHVV�WKHPVHOYHV�XVLQJ�6LJQ�

/DQJXDJH��
x 0DNLQJ�LW�SRVVLEOH�WKDW�QRQ�VLJQHUV�KHDULQJ�SHRSOH�FDQ�

XQGHUVWDQG�D�PHVVDJH�H[SUHVVHG�LQ�6LJQ�/DQJXDJH��

5.1 Architecture 
7HOHIyQLFD� 5	'� KDV� LPSOHPHQWHG� D� IUDPHZRUN� DQG� XVHU�
LQWHUIDFH� EDVHG� XSRQ� PDQ\� RI� WKH� SULQFLSOHV� RI� FORXG�
FRPSXWLQJ�� 7KLV� IUDPHZRUN� ZLOO� SURYLGH� D� IOH[LEOH�
FRPPXQLFDWLRQV� LQIUDVWUXFWXUH� IRU� GHYHORSLQJ�
6,*163($.�VHUYLFHV��&ORXG�FRPSXWDWLRQ�LV�GHILQHG�DV�WKH�
SURYLVLRQ� RI� FRPSXWLQJ� VHUYLFHV� RYHU� WKH� ,QWHUQHW� LQ� D�
PDQQHU�UHPLQLVFHQW�RI�WKRVH�RI�SXEOLF�FRPPRGLWLHV�VXFK�DV�
HOHFWULFLW\�RU�ZDWHULQJ�V\VWHPV��7KXV��LW�LV�D�ZD\�WR�RIIORDG�
SURFHVVLQJ�RI�GDWD�WR�SODFHV�RWKHU�WKDQ�WKH�XVHU¶V�V\VWHP��
,Q� )LJXUH� ��� WKH� JHQHUDO� DUFKLWHFWXUH� GLDJUDP� GHYLVHG� IRU�
6,*163($.� VHUYLFH� LV� VKRZQ��7KH�GHYLFHV� FRPPXQLFDWH�
GLUHFWO\�XVLQJ�D�ZHE�EDVHG� LQWHUIDFH�VXFK�DV�D�EURZVHU� �LQ�
WKH�FDVH�RI�D� WUDGLWLRQDO�3&��RU�XVLQJ�D�PRELOH�DSSOLFDWLRQ�
WKDW�DGDSWV�WKH�8,V�WR�WKH�SDUWLFXODULWLHV�RI�D�PRELOH�GHYLFH�
�WKDW� FRXOG� EH� HLWKHU� D� WDEOHW� RU� D� VPDUWSKRQH��� 7KHVH�
DSSOLFDWLRQV�FRPPXQLFDWH� WKHLU� WUDQVODWLRQ� UHTXHVWV� �LQ� WKH�
ILJXUH�� WKLV� FKDQQHO� LV� PDUNHG� ZLWK� JUHHQ� DUURZV�� YLD� WKH�
ZHE� LQWHUIDFH� WR� WKH� 6,*163($.� VHUYHUV�� 7KH� ZHE�
LQWHUIDFH�LV�D�VWDQGDUG�:HE�6HUYLFH�WKDW�DFFHSWV�EDVLF�GDWD�
VXFK� DV� WKH� VWUHDP�ORFDWLRQ� RI� WKH� LQSXW� YLGHR� DQG� VRPH�
VHWWLQJV� IRU� WKH� WUDQVODWLRQ� �H�J��� DGGUHVVHH� RU� WLPLQJ�
FRQVWUDLQWV���7KH�-RE�6FKHGXOHU�LV�D�PRGXOH�WKDW�JDWKHUV�DOO�
WKH� WUDQVODWLRQ� UHTXHVWV�DQG�JHQHUDWHV�D� OLVW�RI� ³WUDQVODWLRQ�
MREV´� WR� EH� H[HFXWHG�� )LQDOO\�� WKH� MREV� DUH� VHQW� WR� WKH�

6,*163($.�WUDQVODWLRQ�SLSHOLQH�DQG� WKH� UHVXOWV�DUH� WRUHG�
LQWR�WKH�GDWDEDVH��EHLQJ�DYDLODEOH�DW�UHTXHVW��

�
)LJXUH����7KH�6,*163($.�&ORXG�DUFKLWHFWXUH�

5.2 User interface 
,Q�RUGHU�WR�VLPSOLI\�WKH�SRUWDELOLW\�RI�WKH�LQWHUIDFHV�EHWZHHQ�
GLIIHUHQW� GHYLFHV� DQG� SODWIRUPV�� WKH� XVHU� LQWHUIDFH� ZDV�
LPSOHPHQWHG�XVLQJ�+70/��DQG�-DYD6FULSW��PDNLQJ�XVH�RI�
6HQFKD�7RXFK�OLEUDU\���,WV�PDLQ�IHDWXUHV�DUH��
x (DV\�XVHU�LQWHUDFWLRQ��0DLOV�DUH�SUHVHQWHG�LQ�D�YHUWLFDO�

FDURXVHO�� VR� XVHUV� FDQ� XVH� XS�GRZQ� VZLSH� JHVWXUHV� WR�
YLHZ�WKH�PDLOV��

x )LOWHULQJ� FDSDELOLWLHV�� 7KH� VHDUFK� IXQFWLRQDOLW\� LV�
DFFHVVHG� WKURXJK�D� WH[W�ER[�DQG� LW�PDNHV�SRVVLEOH� WKH�
H�PDLO� ILOWHULQJ� EDVHG� RQ� WKH� H�PDLO� ERGLHV� RU� RQ� WKH�
WUDQVODWLRQV�JHQHUDWHG�E\�6,*163($.��

x 4XLFN� XVH� IHDWXUH��8VHUV� FDQ� VHOHFW� VRPH� YLGHRV� DV� D�
VRUW�RI�IUHTXHQW�UHSOLHV�DQG�WKHQ�DWWDFK�WKHP�WR�WKHLU�H�
PDLOV�XVLQJ�D�GUDJ�DQG�GURS�SDUDGLJP��
�

�
)LJXUH����9LGHR6/�PDLO�XVHU�LQWHUIDFH�

5.3 User Experience evaluation 
,Q� FROODERUDWLRQ� ZLWK� (8'� D� XVHU� HYDOXDWLRQ� KDV� EHHQ�
FDUULHG� RXW� WR� JDLQ� LQVLJKWV� DERXW� WKH� VXLWDEOH� SHUIRUPLQJ�
DQG�DFFHSWDQFH�RI�WKH�9LGHR6/�PDLO�VHUYLFH��
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7KH�SURWRW\SH�ZDV�LQVWDOOHG�LQWR�D�WRXFK�WDEOHW�GHYLFH�DQG�D�
WDVN�JXLGHG� HYDOXDWLRQ� ZDV� FDUULHG� RXW� E\� �� XVHUV�� 2QFH�
WKH\� KDG� LQWHUDFWHG� ZLWK� WKH� DSSOLFDWLRQ�� WKH\� ILOOHG� RXW� D�
TXHVWLRQQDLUH�� 6RPH� RI� WKH� IDFWRUV� DGGUHVVHG� E\� WKLV�
SUHOLPLQDU\�HYDOXDWLRQ�DUH��
x 3UHYLRXV� H[SHULHQFH� UHJDUGLQJ� HPDLO� VHUYLFHV� DQG�

WDEOHW�3&�GHYLFHV��
x /LNHDELOLW\�RI�WKH�VHUYLFH��
x 6\VWHP�SHUIRUPDQFH��
x 8VHIXOQHVV�RI�WKH�VHUYLFH��
x :LOOLQJQHVV�WR�EX\��
x 2YHUDOO�DFFHSWDQFH��
$IWHU� JDWKHULQJ� DQG� LQWHUSUHWLQJ� XVHUV¶� IHHGEDFN�� WKH� ILUVW�
UHVXOWV� VKRZ� D� KLJK� DFFHSWDQFH� DQG� H[FLWHPHQW� DERXW� WKLV�
V\VWHP�DQG�KRZ�LWV�GDLO\�OLIH�ZRXOG�EH�PXFK�HDVLHU�WKDQNV�
WR�WKH�XVH�RI�WKLV�WHFKQRORJ\��

6. Conclusions 
,Q� WKLV� SDSHU�� 6,*163($.� SURMHFW� KDV� EHHQ� SUHVHQWHG��
IRFXVLQJ�RQ�RQH�RI�LWV�PDLQ�FKDOOHQJHV��L�H��KRZ�WR�LPSURYH�
WKH� FRPPXQLFDWLRQ� EULGJH� EHWZHHQ� VLJQHU� DQG� KHDULQJ�
FRPPXQLWLHV�� 7HOHIyQLFD� 5	'� DV� WKH� PDLQ� LQGXVWULDO�
SDUWQHU� RI� WKH� SURMHFW� KDV� DGGUHVVHG� WKLV� FKDOOHQJH�� ILUVWO\�
VWXG\LQJ� WKH� PDLQ� QHHGV� RI� SRWHQWLDO� XVHUV�� DQG� WKHQ�
FUHDWLQJ� DQ� DSSOLFDWLRQ� SURWRW\SH� RI� D� 9LGHR6/� HPDLO�
VHUYLFH��VWLOO�ZLWKRXW�IXOO�IXQFWLRQDOLW\�GXH�WR�WKH�OLPLWDWLRQV�
RI�WKH�VWDWH�RI�WKH�DUW� WHFKQRORJ\�IRU�D�UHDO�WLPH�RSHUDWLRQ��
EXW�DEOH�WR�SURYLGH�D�VLPLODU�8VHU�([SHULHQFH�WR�WKDW�WKDQ�D�
UHDO�VHUYLFH�ZRXOG�FDXVH����
$�SUHOLPLQDU\�XVHU¶V�IHHGEDFN�KDV�EHHQ�FROOHFWHG��VKRZLQJ�
KRZ�H[FLWHG�WKH\�DUH�DERXW�WKLV�SURWRW\SH��EXW�DOVR�PDNLQJ�
XV�DZDUH�RI�WKH�QHFHVVLW\�RI�FRQWLQXLQJ�WKH�5HVHDUFK�RQ�WKLV�
WHFKQRORJ\�ILHOG���

7. Acknowledgements 
7KLV� ZRUN� UHFHLYHG� IXQGLQJ� IURP� WKH� (XURSHDQ�
&RPPLVVLRQ¶V� 6HYHQWK� )UDPHZRUN� 3URJUDP� XQGHU� JUDQW�
DJUHHPHQW�QXPEHU���������)3��,&7����������

7KH�DXWKRUV�H[SUHVV� WKHLU� JUDWLWXGH� WR� WKH� (XURSHDQ�
8QLRQ� RI� WKH� 'HDI� �(8'�� IRU� LWV� FRRSHUDWLRQ� LQ� WKH�
IUDPHZRUN� RI� 6,*163($.� SURMHFW�� SURYLGLQJ� ILUVW�KDQG�
XVHIXO�LQIRUPDWLRQ�DQG�DFFHVV�WR�UHDO�XVHUV�DQG�WKHLU�QHHGV�����

8. References 
�$FHUR�� $�� �������� $FRXVWLFDO� DQG� (QYLURQPHQWDO�

5REXVWQHVV� LQ� $XWRPDWLF� 6SHHFK� 5HFRJQLWLRQ�� .OXZHU�
$FDGHPLF�3XEOLVKHUV�

$JDUZDO�� 5�� DQG� 3UDVDG�� -�� �������� $� &RQFHSWXDO� DQG�
2SHUDWLRQDO�'HILQLWLRQ�RI�3HUVRQDO�,QQRYDWLYHQHVV�LQ�WKH�
'RPDLQ�RI�,QIRUPDWLRQ�7HFKQRORJ\��,QIR��6\V��5HVHDUFK�
�,1)2506�������������

$UQLQJ�� .�� DQG� 0�� =LHIOH� �������� $VN� DQG� \RX� ZLOO�
UHFHLYH��7UDLQLQJ�ROGHU�DGXOWV�WR�XVH�D�3'$�LQ�DQ�DFWLYH�
OHDUQLQJ� HQYLURQPHQW�� ,QWHUQDWLRQDO� -RXUQDO� RI� 0RELOH�
+XPDQ�&RPSXWHU�,QWHUDFWLRQ����QR�����������

%DLOHQVRQ�� -�1��� DQG� 1�� <HH� �������� 'LJLWDO� FKDPHOHRQV��
$XWRPDWLF� $VVLPLODWLRQ� RI� 1RQYHUEDO� *HVWXUHV� LQ�
,PPHUVLYH�9LUWXDO�(QYLURQPHQWV��3V\FKRORJLFDO�6FLHQFH�
�6$*(�3XEOLFDWLRQV������QR����������

'XWRLW�� 7� �������� $Q� LQWURGXFWLRQ� WR� WH[W�WR�VSHHFK�
V\QWKHVLV��9RO�����6SULQJHU�

�+LUVFKEHUJ�� -�� �������� &RPPXQLFDWLRQ� DQG� SURVRG\��
)XQFWLRQDO� DVSHFWV� RI� SURVRG\�� 6SHHFK�&RPPXQLFDWLRQ�
����QR�������������

+XDQJ�� &��� &KHQ�� 7��� /L�� 6��� &KDQJ�� (�� DQG� =KRX�� -�� ��������
³$QDO\VLV�RI�VSHDNHU�YDULDELOLW\�´�&LWHVHHU�������������

�.DUDW�� -��� +RUQ�� '�%��� +DOYHUVRQ�� &�$�� DQG� .DUDW�� &�0��
�������� 2YHUFRPLQJ� XQXVDELOLW\�� GHYHORSLQJ� HIILFLHQW�
VWUDWHJLHV�LQ�VSHHFK�UHFRJQLWLRQ�V\VWHPV��$&0����������

0DUNHW�5HVHDUFK� ��������2SLQLRQ�/HDGHU�� �2I&RP�5HOD\�
6HUYLFHV��� 8.� FRPSHWLWLRQ� DQG� UHJXODWRU\� DXWKRULW\��
0DUNHW�5HVHDUFK�

5HHYHV��%���DQG�1DVV��&����������7KH�PHGLD�HTXDWLRQ��KRZ�
SHRSOH� WUHDW� FRPSXWHUV�� WHOHYLVLRQ�� DQG� QHZ�PHGLD� OLNH�
UHDO� SHRSOH� DQG� SODFHV�� &DPEULGJH� 8QLYHUVLW\� 3UHVV�
1HZ�<RUN��1<��86$�

5RGUtJXH]�*DQFHGR��0�&���&DPLQHUR��-���9DQ�.DPSHQ��$��
�������� 5HSRUW� DERXW� WKH� VWXG\� RI� WKH� QHZ�
FRPPXQLFDWLRQ� EULGJH� EHWZHHQ� VLJQHUV� DQG� KHDULQJ�
&RPPXQLW\�� 6LJQVSHDN� 3URMHFW�� 'HOLYHUDEOH� '������
KWWS���ZZZ�VLJQVSHDN�HX�GHOLYHUDEOHV�6,*163($.B'�
��BY����SGI�

6SLHJHO��0�� )�� �������� ³3URSHU� 1DPH� 3URQXQFLDWLRQV� IRU�
6SHHFK�7HFKQRORJ\�$SSOLFDWLRQV�´�,QWHUQDWLRQDO�-RXUQDO�
RI� 6SHHFK� 7HFKQRORJ\� �6SULQJHU� 1HWKHUODQGV�� ��� ����
����

6WHLQ�� '��� )RUVWHU�� -��� =HOOH�� 8��� 'UHXZ�� 3�� 	� 1H\�� +��
�������� 5:7+�3KRHQL[�� $QDO\VLV� RI� WKH�*HUPDQ� 6LJQ�
/DQJXDJH�&RUSXV���WK�:RUNVKRS�RQ�WKH�5HSUHVHQWDWLRQ�
DQG� 3URFHVVLQJ� RI� 6LJQ� /DQJXDJHV�� &RUSRUD� DQG� 6LJQ�
/DQJXDJH�7HFKQRORJLHV��0DOWD��0D\�

9HQNDWHVK�� 9�� DQG� 0RUULV�� 0�� �������� :K\� 'RQ
W� 0HQ�
(YHU� 6WRS� WR� $VN� IRU� 'LUHFWLRQV"� *HQGHU�� 6RFLDO�
,QIOXHQFH�� DQG� 7KHLU� 5ROH� LQ� 7HFKQRORJ\� $FFHSWDQFH�
DQG� 8VDJH� %HKDYLRU�� 0,6� 4XDUWHUO\� �0DQDJHPHQW�
,QIRUPDWLRQ� 6\VWHPV� 5HVHDUFK� &HQWHU�� 8QLYHUVLW\� RI�
0LQQHVRWD������QR�����SS����������

9HQNDWHVK��9���0RUULV��0���'DYLV��*��	�'DYLV��)����������
8VHU�$FFHSWDQFH�RI�,QIRUPDWLRQ�7HFKQRORJ\��7RZDUG�D�
8QLILHG�9LHZ��0,6�4XDUWHUO\��������SS����������

:KHDWOH\�� 0�� DQG� 3DEVFK�� $�� �������� �6LJQ� /DQJXDJH�
/HJLVODWLRQ� LQ� WKH� (XURSHDQ� 8QLRQ��� (GLWHG� E\� (8'��
(XURSHDQ�8QLRQ�RI�WKH�'HDI�

=LHIOH��0�� DQG�%D\�� 6�� ��������7UDQVJHQHUDWLRQDO� GHVLJQV�
LQ� PRELOH� WHFKQRORJ\�� +DQGERRN� RI� 5HVHDUFK� RQ� 8VHU�
,QWHUIDFH�'HVLJQ�DQG�(YDOXDWLRQ�IRU�0RELOH�7HFKQRORJ\�
�����������

6


