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Preface

Being a forward-Iooking comprehensive research university, The Chinese University of Hong Kong 
(CUHK) pursues excellent innovative research with passion. We compiled in this booklet some of the 
latest CUHK research results. They are grouped under four categories, namely "Biomedical Sciences and 
Healthcare Technologies", " Sustainable Development and Green Technologies", "Information and 
Communication Technologies" as well as" Robotics and Advanced Manufacturing".
 
Centre for Innovation and Technology (CINTEC) is the technology transfer arm of CUHK under the 
Faculty of Engineering. We serve as a bridge between the university and the industry, facilitating open 
communications and industrial collaborations, as well as promoting innovation through technology 
transfer to the society and the industry.
 
An electronic version of this booklet is also available online: https://exhibition.cintec.cuhk.edu.hk. 
Moreover, should you have any enquiries, please do not hesitate to contact us by phone: (852) 3943 8221 
or email: enquiry@cintec.cuhk.edu.hk.
 
Thank you for your interest in the innovations of CUHK.
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9LUXV�HYROXWLRQ�WUDMHFWRU\�DQG�HVWLPDWLRQ

የྰचࢩ虋吖毆介现ዖ舏ಯܻ戔懯ದ蔩ො礯

የྰ虋吖撉玊现ᓒ
3UHGLFWLRQ�RI�YDFFLQH�HƈHFWLYHQHVV�XVLQJ�JHQRPH�LQIRUPDWLRQ��
蝢螂ኞᇔמ௳䋊懯ᓒଘݣᓒዖ舏磪硳

&RPELQLQJ� ELRLQIRUPDWLFV�� YLURORJ\� DQG� DUWLƉFLDO�
LQWHOOLJHQFH��RXU� WHDP�GHYHORSHG�D� UREXVW�PRGHO� WKDW�FDQ�
FKDUDFWHUL]H�DQG�SUHGLFW�JHQHWLF�PXWDWLRQV�RI�YLUXVHV��7KH�
PRGHO� FRXOG� EH� DSSOLHG� WR� DQWLJHQ� GHVLJQ� WR� LPSURYH�
YDFFLQH�HƈHFWLYHQHVV��9(���RU�WR�DFFXUDWHO\�HVWLPDWH�WKH�9(�
RI�GLƈHUHQW�YDFFLQHV�LQ�VLOLFR��)RU�LQVWDQFH��ZKHQ�DSSOLHG�WR�
LQƊXHQ]D�� ZH� FRXOG� LPSURYH� VHDVRQDO� LQƊXHQ]D� YDFFLQHV
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HƈHFWLYHQHVV� E\� �������� 7KH� PRGHO� FRXOG� DOVR� WDNH�
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�UG�JHQHUDWLRQ�VHTXHQFLQJ��ZH�KRSH�WR�SURYLGH�TXLFN�DQG�
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IURP�FRQIRXQGLQJ�IDFWRUV�DQG�LPSURYHV�WKH�DFFXUDF\�
RI�GHWHFWLQJ�HDUO\�VWDJH�ƉEURVLV�

'RHV�QRW�UHTXLUH�H[WUD�KDUGZDUH�DQG�KDV�D�FRQYHQLHQW�
ZRUNƊRZ��7KLV�UHGXFHV�WKH�FRVW�

ፗ矑ᰁ玕胁媼姘玕ጱ纷ଶ牧仂窾褾ࢩᔰጱ段牧㪔胼
ๅ伛嘦戡䥁๗胁媼姘玕

ྭ殾氃क़Ꮭկ牧ᘒӬૡ֢窕纷ڥ牧磪硳仂犵౮

Ŏ

Ŏ

Ŏ

Ŏ

��86$�SDWHQWV�JUDQWHG����86$�SDWHQW�DQG�
��&KLQD�SDWHQW�DSSOLFDWLRQV�SHQGLQJ
ӣ殻聅㾴䌕ڥ૪妿糷瞙ٵ牏Ӟ殻聅㾴䌕ڥኩ藶现
ӣ殻Ӿ㾴䌕ڥኩ藶

10

3URI��&+(1�:HLWLDQ��檔莘ॠ硽ദ
'HSDUWPHQW�RI�,PDJLQJ�DQG�,QWHUYHQWLRQDO�5DGLRORJ\
猟现Օ獈硯疤䋊羬

)XQGLQJ�虻ۗ秚䯤��_��,QQRYDWLRQ�DQG�7HFKQRORJ\�&RPPLVVLRQ��+RQJ�.RQJ�6FLHQFH�DQG�7HFKQRORJ\�3DUN�獺碝ᑀದᗟ牏詂ᑀದ瑼
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)XQGLQJ�虻ۗ秚䯤��_�5HVHDUFK�*UDQWV�&RXQFLO��,QQRYDWLRQ�DQG�
����������������������������7HFKQRORJ\�&RPPLVVLRQ�
����������������������������Ꮈ绗虻ۗੴ牏獺碝ᑀದᗟ

&KRZ�<XN�+R�7HFKQRORJ\�&HQWUH�IRU�
,QQRYDWLYH�0HGLFLQH�RI�&8+.��
7��6WRQH�5RERWLFV�,QVWLWXWH�RI�&8+.�
'HSDUWPHQW�RI�,PDJLQJ�DQG�,QWHUYHQWLRQDO�
5DGLRORJ\��&8+.
詂Ӿय़䋊珏穈ၴ獺碝蠴䋊ದ蔩Ӿஞ牏
詂Ӿय़䋊ॠᎪ秚瑊ՈᎸ绗ಅ牏
詂Ӿय़䋊猟现Օ獈硯疤䋊羬

3URI��=+$1*�/L��皰缏硽ദ
'HSDUWPHQW�RI�0HFKDQLFDO�DQG�$XWRPDWLRQ�(QJLQHHULQJ
秚༁膏ᛔ㵕玕ૡ纷䋊羬

3URI��681*�-DR�<LX�-RVHSK��ဂᐙ䁬硽ദ
'HSDUWPHQW�RI�0HGLFLQH�DQG�7KHUDSHXWLFV
獉ᑀ现萳ᇔလ咅䋊羬

3URI��&+,8�:DL�<DQ�3KLOLS��蚓狰Ռ硽ദ
'HSDUWPHQW�RI�6XUJHU\
क़ᑀ䋊羬

Biohybrid Soft Microrobots with Rapid Endoluminal 
Delivery and Imaging

�)URP�OHIW��3URI��=+$1*�/L��3URI��3KLOLS�&+,8�DQG�
3URI��-RVHSK�681*��]RRP�LPDJH�RQ�VFUHHQ�

አෝ誢獉㯽蜍ጱ̿ኞᇔݳ౮敟誢盏ࣳ秚༁Ո̀

ҁૢ蚏҂皰缏硽ദ牏蚓狰Ռ硽ദ现ဂᐙ䁬硽ദ
ҁ蓦癷Ӥ=RRPፗ砮向ᶎ҂

7KH� VRIW�PLFURURERWV� DUH�PDLQO\� FRPSRVHG�RI� VWHP�FHOOV�
�a����� DQG� D� WLQ\� SRUWLRQ� RI� PDJQHWLF� SDUWLFOHV� �a�����
SRVVHVVLQJ� DQ� HODVWLF�PRGXOXV� FORVH� WR� WKH� KXPDQ� EUDLQ�
WLVVXH��7KH�VWHP�FHOOV�FDQ�EH�KDUYHVWHG� IURP�WKH�KRVW� WR�
PLQLPL]H�LPPXQH�UHVSRQVHV�GXULQJ�WKH�LQ�YLYR�GHOLYHU\��7KH�
SURMHFW�KDV�DOVR�GHYHORSHG�HQGRVFRS\�DVVLVWHG�PDJQHWLF�
DFWXDWLRQ�ZLWK�D�GXDO�LPDJLQJ�V\VWHP��(0$',6���(QGRVFRSH�
RƈHUV� ŉH[SUHVV� ODQHŊ� IRU� VRIW� PLFURURERWV� WR� DYRLG� WKH�
GLUHFW�FRQWDFW�ZLWK�FRPSOH[�SK\VLRORJLFDO�HQYLURQPHQW��7KH�
PLFURURERWV� QRW� RQO\� KDYH� UDSLG� UHVSRQVH� DQG� SUHFLVH�
WDUJHWLQJ�FDSDELOLW\�XQGHU�WKH�PDJQHWLF�ƉHOG��EXW�DOVR�VKRZ�
H[FHOOHQW� DGDSWDELOLW\� WR� WKH� FRPSOH[� VXUURXQGLQJV� E\�
VHOI�DOWHUQDWLQJ� WKH� VKDSH� GXULQJ� QDYLJDWLRQ� LQVLGH� WKH�
ERG\��7KH�WHFKQRORJ\�KDV�WKH�SRWHQWLDO�IRU�WUHDWLQJ�YDULRXV�
GLVHDVHV� LQ� WLQ\� DQG� WRUWXRXV� OXPHQV� ZKLFK� DUH�
KDUG�WR�UHDFK�RU�LQDFFHVVLEOH�E\�UHJXODU�PHGLFDO�GHYLFHV�

8QLTXHQHVV�DQG�&RPSHWLWLYH�$GYDQWDJHV

)LUVW� WR� LQWHJUDWH� VRIW� PLFURURERWV�� HQGRVFRS\��
PDJQHWLF� QDYLJDWLRQ� DQG� XOWUDVRXQG� LPDJLQJ� IRU�
HQGROXPLQDO�GHOLYHU\�

*UHDWO\� H[WHQGV� WKH� UHDFK� DQG� IXQFWLRQDOLWLHV� RI�
HQGRVFRS\

ŉ([SUHVV� ODQHŊ� IRU� VRIW�PLFURURERWV� WR� DYRLG� WKH�
GLUHFW� FRQWDFW� ZLWK� FRPSOH[� SK\VLRORJLFDO�
HQYLURQPHQW�DQG�ELR�EDUULHUV

5DSLG� GHSOR\PHQW� RI� VRIW� PLFURURERW� LQ� WLQ\� 	�
WRUWXRXV�OXPHQV��a���P�LQ�PLQXWHV��

蝡㮆敟誢盏ࣳ秚༁Ոኧय़ᰁҁ夹㬟���҂䓄奞胨现盏ᰁ
ᏺ署ৼҁ夹㬟��҂奲౮牧礖敟ଶ磪ইՈ誢य़脲奲而牐
ٌ䓄奞胨რᛔෝਾԆ牧ࢩ種胼य़य़仂犵عዖ羬翄ጱ矎碜玱
䛑牐殻ፓԽ樄咳ԧ櫕秇౮猟獉椷斔ۗᏺ詴㵕羬翄
ҁ(0$',6҂牐獉缆椷傶敟誢盏ࣳ秚༁Ո׀ԧӞ㮆ਞ獊
ጱ̿盠蝧蝢螇̀螨樄蕦褾ጱኞቘ絑ह牐秚༁Ոෝᏺ䁰詴㵕
ӥ牧犋֕磪盠蝧玱䛑现伛嘦森ਧፓ秂ጱ胼ێ牧ๅݢෝ㯽蜍
螂纷Ӿ虋୵牧犥蝢螂誢獉蕦褾剔绠ጱᓕ螇牧蟴ݳ䋿碻౮猟
疩膠ದ蔩牧胼朼䌘Ӟ犚ଉ憒蠴咅㰽瑊๚ݢ藉现ጱ蟂֖蝱ᤈ
盏獺လ咅牐

粬讨现猻玊

Ḓ稞奾ݳ敟誢盏ࣳ秚༁Ո牏獉椷牏ᏺ䁰詴㵕᩻肨ူ౮
猟牧አෝ誢獉脨螇㯽蜍

胼य़य़硌疻獉椷ݢ薟荠塅瑻ۑ胼

̿盠蝧蝢螇̀虏敟誢盏ࣳ秚༁Ոਞ獊瑿螨樄蕦褾ጱኞቘ
絑हኞᇔᵑ

አෝ盠蝧羊伛螏蝑敟誢盏ࣳ秚༁ՈکՈ誢獉盏ੜใರ
ጱ脨獉ᓕ螇��碍獤楮獉胼螏蝑夹Ӟ罡蚣櫝�

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

(QGRVFRS\�DVVLVWHG�PDJQHWLF�DFWXDWLRQ�ZLWK�D�GXDO�LPDJLQJ�
V\VWHP��(0$',6��DQG�VWHP�FHOO�PLFURURERWV
櫕秇౮猟獉椷斔ۗᏺ詴㵕羬翄现䓄奞胨盏ࣳ秚༁Ո

&ROODERUDWLRQ��_��
��֎फ़֢ݳ



Intelligent Magnetic Anchored and Guided Endoscope 
for Minimally Invasive Surgery
አෝ盏獺ಋ蔩ጱฬ胼ᏺ袏ਧ獉缆椷

&RQYHQWLRQDO� ODSDURVFRSHV� DUH� QRW� VXLWDEOH� IRU� PLQLPDOO\�
LQYDVLYH�VXUJHU\�DV�WKH\�OLPLW�WKH�VXUJHRQŇV�ƉHOG�RI�YLHZ�DQG�
PD\�FROOLGH�ZLWK�RWKHU�LQVWUXPHQWV��7KH\�DOVR�RFFXS\�PXFK�
SRUW�VSDFH�DQG�KHQFH�ELJJHU�LQFLVLRQ�RU�DGGLWLRQDO�SRUW�LV�
UHTXLUHG�� &RQFHUQLQJ� WKHVH� SUREOHPV�� WKH� SURMHFW� KDV�
GHYHORSHG� DQ� LQWHOOLJHQW� PDJQHWLF� DQFKRUHG� DQG� JXLGHG�
HQGRVFRSH��7KH�V\VWHP�LQFOXGHG�D�URERW�DUP�WKDW�FRQWUROV�
DQ� H[WHUQDO� PDJQHW� DERYH� WKH� SDWLHQWŇV� FKHVW�� 7KH�
HQGRVFRSH�VWD\LQJ�MXVW�EHQHDWK�WKH�FKHVW�ZDOO�LV�JXLGHG�E\�
WKH� PDJQHWLF� IRUFH�� SURYLGLQJ� PXOWLSOH� SHUVSHFWLYHV� IRU�
VXUJHRQV��$Q�$�,��DVVLVWHG�LQVWUXPHQW�GHWHFWLRQ�DOORZV�WKLV�
V\VWHP� WR� WUDFN� WKH� VXUJHRQŇV� WRROV�� 6XUJHRQV� FDQ� ZRUN�
LQWXLWLYHO\�ZLWKRXW�ZRUULHV�RI�HQGRVFRSH�FRQWURO�

8QLTXHQHVV�DQG�&RPSHWLWLYH�$GYDQWDJHV

7KH�SURWRW\SH�RI�PDJQHWLF�DQFKRUHG�HQGRVFRSH
ᏺ袏ਧ獉缆椷缏誢戔懯秇ࣳ

7KH�URERWLF�PDJQHW�FRQWUROOHU��/HIW���LOOXVWUDWLRQ�RI�PDJQHWLF�
DFWXDWLRQ�SULQFLSOH��5LJKW�
矒ګᏺ裡ጱ秚༁腱�ૢ��现ᏺێ詴㵕ܻቘ�ݦ��

$�,��DVVLVWHG�LQVWUXPHQW�GHWHFWLRQ��FRPSDULQJ�SHUIRUPDQFH�RI�
KXPDQ� �OHIW�� DQG� PDFKLQH� �ULJKW��� %RWK� WKH� VLQJOH�
LQVWUXPHQW��D��DQG�GRXEOH�LQVWUXPHQWV��E��FDVHV�ZHUH�H[SORUHG
Ոૡฬ胼ಋ蔩ૡٍ㯏介牧穉斃Ո觊�ૢ��膏�襎脲�ݦ�ጱ蔭匍牧
۱ೡ㻌㮆�D�ग़㮆ૡٍ�E�

/XQJ�ZHGJH�UHVHFWLRQ�VXFFHVVIXOO\�SHUIRUPHG�XVLQJ�WKH�
V\VWHP��7HVW�FRPSOHWHG�LQVLGH�D�KXPDQ�FKHVW�VLPXODWR�
犥ฬ胼羬翄౮ۑਠ౮胑蟂奲而獥ᴻ牧䋿涢ෝՈ誢胷脨秇ࣳਠ౮�

㯽翄ጱ腀脨椷䨝褖ګ薫ଶ憙ᰀ牧Ӭฃ蚤ٌ犢ૡٍᏳඊ牧
Խࢩ傶㬟አԧᒒݗ绚樌ᘒ襑ᥝๅय़ๅग़ጱ獺ݗ牧硲種㪔
犋螕አෝ盏獺ಋ蔩牐磪憎现種牧殻ፓᎸ咳ԧฬ胼ᏺ袏ਧ
獉缆椷牐蝡㮆ฬ胼羬翄吚Ӿ۱ೡӞ㮆秚༁腱牧ਙ䨝矒ګየ
Ո胷脨क़ጱᏺ裡牧ℂᘒ犥ᏺێ疩የՈ胷ॅ獉ጱ獉缆椷ᑏ
㵕牧傶蠴ኞ׀ग़圵憙ᰀ牐羬翄ጱՈૡฬ胼ๅ胼䒻ۗᛔ㵕
㯏介现蝍擽ಋ蔩ૡٍ牧蠴ኞ篷殾睈眾獉椷ጱ矒ګ牧虏ಋ蔩
ๅ墋玕牏ਞ獊现ො牐

粬讨现猻玊0RUH� IUHHGRP� LQVLGH� SDWLHQW� DQG� EHWWHU� YLHZV� IRU�
VXUJHRQV

$XWRQRPRXV�LQVWUXPHQW�WUDFNLQJ

$YRLGV�SRUW�FURZGLQJ��LGHDO�IRU�VLQJOH�SRUW�VXUJHU\

3UHYHQWV�FROOLVLRQ�ZLWK�RWKHU�LQVWUXPHQWV

0XOWLSOH�FDPHUDV��PXOWL�YLHZ�RI�VXUJLFDO�WDUJHW�

ๅ皞橃憙ᰀ׀誢獉ๅᛔኧ瑿ᑏ㵕牧ࣁ

ᛔ㵕蝍擽ಋ蔩ૡٍ

螨ع㬟አ獺ݗ牧磪ڥ㻌ಋ蔩

螨ع膏ಋ蔩ૡٍᏳඊ

ग़㮆椷毣ݶ碻犥ग़薫ଶ薪疗ಋ蔩ፓ秂

Ŏ
Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ
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䌕ڥ
PATENT ��86�SDWHQW�JUDQWHG�DQG���&KLQD�SDWHQW�JUDQWHG�

Ӟ殻聅㾴瞙ٵ䌕ڥӞ殻Ӿ㾴瞙ٵ䌕ڥ

糫殻
AWARDS

%URQ]H� $ZDUG�� ,QWHUQDWLRQDO� ([KLELWLRQ� RI�
,QYHQWLRQV�*HQHYD�����
����ଙ෭獉絮㾴褬咳ก疻柣糫

*ROG�$ZDUG��(0HGLF�*OREDO�����
����ଙ�(0HGLF�*OREDO�ᰂ糫

&ROODERUDWLRQ֢ݳ�फ़֎��_��0XOWL�VFDOH�0HGLFDO�5RERWLFV�&HQWHU�蠴咅秚༁Ո獺碝ದ蔩Ӿஞ

)XQGLQJ�虻ۗ秚䯤��_��5HVHDUFK�*UDQWV�&RXQFLO��,QQRYDWLRQ�DQG�7HFKQRORJ\�&RPPLVVLRQ�Ꮈ绗虻ۗੴ牏獺碝ᑀದᗟ

3URI��/,�=KHQJ�磷瘎硽ദ
'HSDUWPHQW�RI�6XUJHU\
क़ᑀ䋊羬
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Electromagnetically Actuated Soft-tethered (EAST) 
Colonoscope

3URWRW\SH�RI�WKH�VRIW�WHWKHUHG�HQGRVFRSLF�GHYLFH

襎ᏺ詴㵕礖脿椷

礖獉缆椷戔猋ጱܻࣳ䰬秚

&RORUHFWDO�FDQFHU�FDQ�EH�SUHYHQWHG�DQG�FXUHG� LQ�FDVH�RI�
HDUO\�GLDJQRVLV��+RZHYHU��FRQYHQWLRQDO�ƊH[LEOH�FRORQRVFRSHV�
ZKLFK� DUH�PRVW� FRPPRQO\� XVHG� IRU� FRORQ� LQVSHFWLRQ� DQG�
WUHDWPHQW� VWLOO� KDYH� WZR� PDMRU� OLPLWDWLRQV�� �L�� SDWLHQW�
GLVFRPIRUW� UHODWHG� WR� WKH� FRORQRVFRS\� SURFHGXUH�ZLWKRXW�
VHGDWLRQ���LL��KLJK�VNLOO�UHTXLUHPHQWV�IRU�HQGRVFRSLVWV��

7KLV�SURMHFW�SURSRVHV�DQG�GHVLJQV�DQ�HOHFWURPDJQHWLFDOO\�
DFWXDWHG�VRIW�WHWKHUHG� �($67��FRORQRVFRSH�ZKLFK� LV�DOVR�
HTXLSSHG�ZLWK�UHJXODU�GLDJQRVWLF�DQG�WKHUDSHXWLF�IXQFWLRQV��
,W�FDQ�DFKLHYH�SDLQOHVV�FRORQRVFRS\�ZLWKRXW�VHGDWLRQ�GXH�WR�
WKH�DFWLYH�ORFRPRWLRQ�XQGHU�H[WHUQDO�PDJQHWLF�ƉHOGV�DV�ZHOO�
DV� WKH�JHQWOH� LQWHUDFWLRQ�ZLWK� WKH�KXPDQ�FRORQ��$�V\VWHP�
ZLWK�DXWRQRPRXV�QDYLJDWLRQ�DQG�SRO\S�GHWHFWLRQ�EDVHG�RQ�
DUWLƉFLDO� LQWHOOLJHQFH� LV� DOVR� GHYHORSHG� WR� LQWURGXFH� HDV\�
DQG�LQWHOOLJHQW�PDQLSXODWLRQ�RI�WKH�FRORQRVFRSH��ZKLFK�WKXV�
UHGXFHV� WKH� VNLOO� UHTXLUHPHQW� DQG� ZRUNORDG� RI�
HQGRVFRSLVWV��DQG�KHOSV�HQKDQFH�WKH�VRFLDO�DFFHSWDQFH�DQG�
DYDLODELOLW\�RI�UHJXODU�FRORQ�LQVSHFWLRQ�

8QLTXHQHVV�DQG�&RPSHWLWLYH�$GYDQWDJHV

(TXLSSHG�ZLWK� UHJXODU�GLDJQRVWLF� DQG� WKHUDSHXWLF�
IXQFWLRQV�DV�WKH�FRQYHQWLRQDO�ƊH[LEOH�FRORQRVFRSH

3DLQOHVV�FRORQRVFRS\�ZLWKRXW�VHGDWLRQ�

/RZ� VNLOO� UHTXLUHPHQWV� DQG� ZRUNORDG� IRU�
HQGRVFRSLVWV�ZLWK�HDV\�PDQLSXODWLRQ�DQG�DVVLVWHG�
IXQFWLRQV�RI�WKH�FRORQRVFRSH��VXFK�DV�DXWRQRPRXV�
QDYLJDWLRQ�DQG�SRO\�GHWHFWLRQ

+LJK� DXWRQRP\�� HQDEOLQJ� UDSLG� FRORQRVFRS\� DQG�
HQKDQFLQJ� WKH� DYDLODELOLW\� RI� WKH� UHJXODU� FRORQ�
LQVSHFWLRQ

Ŏ

Ŏ

Ŏ

Ŏ

3URWRW\SH�DQG�FRPSRQHQWV�RI�WKH�HOHFWURPDJQHWLF�DFWXDWLRQ�
V\VWHP�IRU�SURRI�RI�FRQFHSW

֢傶禊盢涢挨ጱ襎ᏺ詴㵕羬翄奲౮蟂獤ܻࣳ䰬秚

य़脿ጣࣁ๗戡䥁Ӿฎݢ毆ᴠ现လ緓ጱ牐簁ᘒ牧磧ଉአෝ
奾脿䲒礚现လ咅ጱଉ憒礖脿椷Ֆ磪獋㮆Ԇᥝ耬讨物
ҁ�҂የՈࣁ篷椆覌㴫ጱ脿椷螂纷Ӿ䨝磪犋螕眤牪ҁ�҂脿
椷砺֢䌘蠴䒍ጱದ蔩ᥝ穩斃ṛ牐

殻ፓᎸ咳ጱ襎ᏺ詴㵕礖脿椷蟴猋ԧݶ䰬ጱ戡礚လ咅
Ի牧扗戔猋篷襑椆詴㵕现膏脿螇ጱ伩ێ胼牐ኧෝᏺۑ
覌㴫ݢܨਠ౮篷ዳ脿椷䲒礚牐ݶ碻牧傶ֵ脿椷砺֢ๅ墋㻌
ፗ矑牧種殻ፓԽ樄咳ԧٍᛔԆ疩膠ۑ胼现௳ᙂ䲒介ۑ胼ጱ
ฬ胼羬翄牧ℂᘒ仂犵獉椷蠴䒍ጱದ胼ᥝ穩ૡ֢ᰁ牧Խݢ
ṛਧ๗य़脿塟礚ጱᐒ䨝矑ݑଶฦ现ଶ牐

粬讨现猻玊

蟴猋ԧ膏ଉ憒礖脿椷Ӟ䰬ጱ䲒礚လ咅ۑ胼

篷襑椆覌㴫ݢܨ䋿匍篷ዳ脿椷䲒礚

樄咳ԧ墋㻌ፗ矑ጱ砺֢㶧ۗૡٍ牧ইᛔԆ疩膠௳ᙂ
䲒介牧褔犵ԧ獉椷蠴䒍ጱದ蔩ᥝ穩ૡ֢ᰁ

ṛᛔ㵕玕牧ݢ䋿匍盠蝧脿椷䲒礚牧ṛਧ๗脿椷䲒礚ጱ
ฦ现ଶ

Ŏ
Ŏ

Ŏ

Ŏ

3URI��/,�=KHQJ��磷瘎硽ദ
'HSDUWPHQW�RI�6XUJHU\
क़ᑀ䋊羬

糫殻
AWARDS

䌕ڥ
PATENT ��&KLQD�SDWHQW�DSSOLFDWLRQ

Ӟ殻Ӿ㾴䌕ڥኩ藶

3RVWJUDGXDWH� *URXS� &KDPSLRQ� 	� 6SHFLDO�
$ZDUG�� 3URIHVVRU� &KDUOHV� .�� .DR� 6WXGHQW�
&UHDWLYLW\�$ZDUGV�����
����ଙṛ袈硽ദ䋊ኞ獺糫Ꮈ绗ኞ㿁誢奲٢敎现
䌕殻

)XQGLQJ�虻ۗ秚䯤��_��5HVHDUFK�*UDQWV�&RXQFLO��,QQRYDWLRQ�DQG�7HFKQRORJ\�&RPPLVVLRQ�Ꮈ绗虻ۗੴ牏獺碝ᑀದᗟ

&ROODERUDWLRQ֢ݳ�फ़֎��_��0XOWL�VFDOH�0HGLFDO�5RERWLFV�&HQWHU�蠴咅秚༁Ո獺碝ದ蔩Ӿஞ
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Laser-based Non-contact Body Temperature Sensor

/DVHU�EDVHG�VHQVRU�WHVWHG�LQ�D�WHPSHUDWXUH�FRQWUROODEOH�JDV�
FHOO

覍矑藉ୗ筕ط誢伩懯

筕ط伩ଶ㯽眤瑊ྋࣁአݢ矒伩ጱ穥ਰ蝱ᤈ介伩介手

7HPSHUDWXUH�PHDVXUHPHQW�UHVXOWV�RI�RXU�ODVHU�EDVHG�VHQVRU
�EODFN�OLQH�
伩ଶ介ᰁ奾ຎҁἓ娄҂

8QGHU�&29,'����� WKHUH� LV� DQ� XUJHQW� UHTXLUHPHQW� IRU� IDVW�
DQG� SUHFLVH� WHPSHUDWXUH� PHDVXUHPHQW�� +RZHYHU�� WKH�
H[LVWLQJ� FRQWDFW� WKHUPRPHWHUV� DUH� OLNHO\� WR� FDXVH�
VHFRQGDU\�LQIHFWLRQ��ZKLOH�WKH�QRQ�FRQWDFW�RQHV�KDYH�ORZ�
UHOLDELOLW\�DQG�DUH�HDVLO\�DƈHFWHG�E\�H[WHUQDO�HQYLURQPHQWV��

&RQFHUQLQJ� WKHVH� SUREOHPV�� D� SUHFLVH� DQG� IDVW� RSWLFDO�
WKHUPRPHWHU� EDVHG� RQ� WXQDEOH� GLRGH� ODVHU� DEVRUSWLRQ�
VSHFWURVFRS\� LV� GHYHORSHG� IRU� EUHDWK� GLDJQRVWLFV� ZLWK�
UHOHYDQFH�WR�QRQ�FRQWDFW�ERG\�WHPSHUDWXUH�PHDVXUHPHQWV�

8QLTXHQHVV�DQG�&RPSHWLWLYH�$GYDQWDJHV

碝٢ዖ眐ӥ牧盠蝧Ӭ伛嘦ጱ誢伩介ᰁ疪ٌ᯿ᥝ牐簁ᘒ牧ࣁ
匍磪ጱ矑藉ୗ誢伩懯磪秚䨝蝨౮ԫ稞眤礕牧㪔犋ਞ獊牪覍
矑藉ୗ誢伩懯介ᰁ奾ຎמݢଶ犵牧Ӭฃکݑक़ኴ斻疤
段牐磪憎现種牧殻ፓचෝݢ藲蘂ԫ禅ᓕ筕ط珅硩ط挻ದ
蔩牧戔懯ԧӞ稠ṛ羊ଶӬ盠蝧段䛑ጱط䋊介伩懯牐扗誢伩
懯犥筕ط蝚疤螂Ո誢ڊጱ穥誢㬵介伩牧ݢአෝ覍矑藉ୗ
誢伩介ᰁ牐

粬讨现猻玊
�

1RQ�FRQWDFW�PHDVXUHPHQW

)DVW�UHVSRQVH���V�UHDO�WLPH�

+LJK�DFFXUDF\���������Ȣ�HUURU�

$FWLYH�PHDVXUHPHQW�ZLWKRXW�QHHGV�IRU�SUH�FDOLEUDWLRQ

+LJKO\� LQWHJUDWHG� V\VWHP� DQG� LQWHOOLJHQW� GDWD�

SRVW�SURFHVVLQJ�SURJUDP

䌕ڥ
PATENT ��&KLQD�SDWHQW�ƉOHG

Ӟ殻Ӿ㾴䌕ڥ戢㲘

覍矑藉ୗ介ᰁ

段䛑蝧ଶ盠ҁ�V䋿碻介ᰁ҂

介ᰁ奾ຎ伛嘦ҁ藮癩ੜෝ����Ȣ҂

Ԇ㵕ୗ介ᰁ牧篷襑秂ਧ

ṛଶ碉ݳጱ羬翄现ฬ胼ጱ盅ᗝ蒂ቘ纷ଧ牧ݢ疥介伩碍硁
矑獈ٌ犢襎ৼ羬翄

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

3URI��5(1�:HL�犨狰硽ദ
'HSDUWPHQW�RI�0HFKDQLFDO�DQG�$XWRPDWLRQ�(QJLQHHULQJ
秚༁膏ᛔ㵕玕ૡ纷䋊羬



��86�SDWHQW�DQG���&KLQD�SDWHQW�DSSOLFDWLRQV�
Ӟ殻聅㾴䌕ڥ现Ӟ殻Ӿ㾴䌕ڥኩ藶

3URI��721*�.DL�<X�5D\PRQG�仼珸ਜ硽ദ
'HSDUWPHQW�RI�%LRPHGLFDO�(QJLQHHULQJ
ኞᇔ蠴䋊ૡ纷䋊羬
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䌕ڥ
PATENT

Soft Robotic Hand for Stroke Rehabilitation
盋皐秚༁ಋॺ

7KLV� SURMHFW� SURYLGHV� WKH� SRUWDEOH�ZHDUDEOH� URERWLF� KDQG�
IRU�UHKDELOLWDWLRQ�RI�SDWLHQWV�DIWHU�VWURNH��,W�DOVR�LQWHJUDWHV�
WKH� SURIHVVLRQDO� UHKDELOLWDWLRQ� JXLGDQFH� DQG� HYDOXDWLRQ��
HQDEOLQJ�WKH�SDWLHQWV�WR�FRQGXFW�WKH�WUDLQLQJ�DW�KRPH�DQG�
FRPSOHWH�DFWLYLWLHV�RI�GDLO\�OLYLQJ��$'/��ZLWK�WKH�GHYLFH�

7KH�NH\�FRPSRQHQW�RI�VRIW� URERWLF�KDQG� LV�RXU�GHVLJQ�RI�
6RIW�(ODVWLF�&RPSRVLWH�$FWXDWRU� �6(&$�� WKDW� LQFOXGHV�DQ�
HODVWRPHU� EODGGHU� UHLQIRUFHG� ZLWK� ƉEHU� ZUDSSLQJ� DQG�
WRUTXH�FRPSHQVDWLQJ�OD\HUV��,W�LV�GULYHQ�E\�ƊXLGLF�SUHVVXUH��
ZKLFK� ƊH[LRQ� LV� FRQWUROOHG� RQ� ƊXLG� SUHVVXUL]DWLRQ� DQG�
H[WHQVLRQ�LV�FRQWUROOHG�RQ�GHSUHVVXUL]DWLRQ��UHVSHFWLYHO\�

8QLTXHQHVV�DQG�&RPSHWLWLYH�$GYDQWDJHV

&RPSXWHU�VLPXODWLRQ�RI�WKH�6RIW�(ODVWLF�&RPSRVLWH�$FWXDWRU
敟誢䕃蕦ݳ䁆ᤈ瑊ጱ襎脲秇ࣳ獤ຉ

3URWRW\SH�RI�WKH�&RQWURO�6\VWHP
矒ګፋܻࣳ

3URWRW\SH�RI�WKH�6RIW�5RERWLF�+DQG
盋皐秚༁ಋॺܻࣳ

殻ፓ傶Ӿ觓ఋᘏ㮉׀硡ୗݢ绝ಀ盋皐懺娞ಋॺ牧ݶ
碻ᣟ獈䌕禂ጱ皐盋瞲疩戺牧犥ඪൔ疑Ӿ懺娞现墋㻌෭
ଉኞၚၚ㵕ҁ$'/҂牐

盋皐秚༁ಋॺጱ橕棎زկฎ敟誢䕃蕦ݳ䁆ᤈ瑊
ҁ6(&$҂牧吚Ӿ۱ೡ媼姘۱蕠䍅瞓縷愆㱘䍅ी䔶ጱ䕃
瑯牐ਙኧ窕誢瓟ێ詴㵕牧ࣁݢ窕誢ے瓟碻䕉ใ牧ࣁ仂瓟
碻疻牐

粬讨现猻玊

&ROODERUDWLRQ֢ݳ�फ़֎��_��+RSHERWLFV�/LPLWHG�禼秚༁Ո磪褖獍ݪ

᯿ᰁ斕ҁ�ظ��҂牧ኞ叨盠ҁ���獤楮҂牧౮犵
ҁ�+.'����҂㪔ඪ瞱�'玢ਧ蕣

䟖አԧ觊犲Ո誢奲而ጱ敟誢碘牧ݢ狒挨ਞ獊ᛥ螕

ఋᘏ蝢螂ҁV(0*҂犥现㯽眤瑊牧ොګ褸౮肵襎矒ݢ
ᛔ૩ጱ瑽蝱ᤈԆ㵕矒ګ懺娞

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

)XQGLQJ�虻ۗ秚䯤��_��,QQRYDWLRQ�DQG�7HFKQRORJ\�&RPPLVVLRQ�獺碝ᑀದᗟ

/LJKW�ZHLJKW������J���IDVW�SURGXFWLRQ������PLQXWHV���
ORZ� FRVW� ��+.'� ����� DQG� LW� VXSSRUWV� �'� SULQWLQJ�
FXVWRPL]DWLRQ�

2SHUDWLRQ�SURFHVV�RI�6(&$�LV�VDIH�DQG�FRPIRUWDEOH�
GXH�WR�WKH�LQKHUHQW�FRPSOLDQFH�RI�VRIW�PDWHULDOV�WKDW�
DUH�OLNH�KXPDQ�WLVVXHV�

7KH� SRZHUHG� ƊH[LRQ� DQG� H[WHQVLRQ� RI� ERG\� MRLQWV�
XSRQ� WKH� ZHDULQJ� RI� 6(&$� DUH� FRQWUROOHG� DFWLYHO\�
IROORZLQJ�SDWLHQWVŇ�PLQG��H�J��VXUIDFH�HOHFWURP\RJUDSK\�
�V(0*���PRWLRQ�GDWD��HWF�

糫殻
AWARDS

7KLUG�3UL]H��7KH��WK�&KLQD�&ROOHJH�6WXGHQWVŇ�
(QWUHSUHQHXUVKLS�&RPSHWLWLRQ
ӣ缛糫牧ᒫم䌵̿獺覇ช̀य़䋊ኞ獺禂य़搴

6LOYHU�$ZDUG��7KH���WK�,QWHUQDWLRQDO�([KLELWLRQ�
RI�,QYHQWLRQV�*HQHYD
补糫牧ᒫ��䌵ታॊ㾴褬෭獉絮咳ก疻

6HFRQG� 3UL]H�� 7KH� �WK� &KLQD� ,QWHUQDWLRQDO�
&ROOHJH�6WXGHQWVŇ�ŉ,QWHUQHW��Ŋ,QQRYDWLRQ�DQG�
(QWUHSUHQHXUVKLS�&RPSHWLWLRQ
ԫ缛糫牧ᒫم䌵Ӿ㾴㾴褬肥翕�獺碝现獺禂य़搴
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High Sensitive and Selectivity Plasmonic Systems for 
Ultrafine Particulate Matter (PM) 0.1 and 0.3 Detection

6XUIDFH�SODVPRQ�SHULRGLF�DUUD\V�IDEULFDWHG�E\�LQWHUIHUHQFH�
OLWKRJUDSK\���
7KH�ODUJH�DUHD�DUUD\��ZLWK�OHQJWK�a����FP��LV�YHU\�XQLIRUP��
ZKHQ�YLHZHG�DW�GLƈHUHQW�DQJOHV��WKH�FRORU�LV�DOPRVW�WKH�VDPH�
DFURVV�WKH�HQWLUH�VDPSOH�

አෝ䲒介᩻奞毼署ᇔ3030������ጱṛ覄硵ଶ螡䢔
缛櫝ৼ誢羬翄

ଗ窟ڰطದ蔩蕣౮ጱ蔭ᶎ缛櫝ৼ誢蝰๗檋ڜ牐
裾ᛗ���ܸ罡ጱय़ᶎ坌檋ڜ覍ଉ璂㵴物ࣁ犋ݶ薫ଶ薪疗碻牧碉㮆䰬ߝ
ጱ氅ᜋ皃Ԓฎፘݶጱ牐

5HDO�WLPH�GHWHFWLRQ�RI�GLƈHUHQW�30�VL]HV���
',�ZDWHU�ZLWKRXW�30�SDUWLFXODWHV��7RS�������30�SDUWLFXODWHV�
�0LGGOH�������30�SDUWLFXODWHV��%RWWRP��
犋ݶ毼署ᇔय़ੜጱ䋿碻䲒介碍硁牐�
䷱磪毼署ᇔጱ݄櫝ৼ��Ӥ�牪����盏罡ጱ毼署ᇔ��Ӿ�牪����盏罡ጱ毼
署ᇔ��ӥ�

3DUWLFXODWH� PDWWHU� ���� DQG� ���� DUH� LQƊXHQWLDO� WR� KXPDQ�
KHDOWK� DQG� WKH� HQYLURQPHQW�� 3DUWLFXODUO\�� PRVW� YLUXVHV�
LQFOXGLQJ�&29,'����KDYH�VL]HV�UDQJLQJ�IURP�����WR�����XP�
DQG�DUH�GLƋFXOW�WR�EH�GHWHFWHG�E\�FXUUHQW�30�VHQVRUV���:H�
KDYH� GHYHORSHG� WKH� SODVPRQ�PHGLDWHG� OLJKW� VFDWWHULQJ�
HƈHFW�WR�LPSURYH�WKH�SHUIRUPDQFH�RI�30�VHQVRUV���0HWDOOLF�
QDQRVWUXFWXUHV� DW� ORZ� FRVW� KDYH� EHHQ� SUHSDUHG� DQG�
LQWHJUDWHG� LQWR�FRQYHQWLRQDO�30�VHQVRUV� WR�HQKDQFH� WKHLU�
HƋFLHQF\�E\����WLPHV��OHDGLQJ�WR�WKH�GHWHFWLRQ�OLPLW�ORZHU�
WKDQ���ĿJ�P��IRU�����DQG�����SDUWLFXODWHV�

8QLTXHQHVV�DQG�&RPSHWLWLYH�$GYDQWDJHV

᩻奞毼署ᇔ30���现ݢ獈胑毼署ᇔ30���䌘Ո觊؋皐现絑
ह磪禅य़段牐۱ೡ����碝ࣳ٢制የྰࣁ獉ጱय़ग़碍የ
ྰ牧य़ੜ᮷ک���ࣁ���盏罡ጱ塅瑻獉牧֕㶴櫞犥ᤩፓ獮ጱ
毼署ᇔ㯽眤瑊䲒介ک牐� 種殻ፓڥአԧ缛櫝ৼ誢Օ疩ጱط
碂疤硳䛑㬵ṛ毼署ᇔ㯽眤瑊ጱ胼牧蕣猋犵౮ጱ羳罡
ᰂ痀奾䯤牧㪔疥ٌ羳獈ଉ憒ጱ毼署ᇔ㯽眤瑊Ӿ牧萞種ֵٌ
硳ሲṛ��狝牧�������盏罡毼署ᇔጱ䲒介褖Խࢩ種胼褔
犵ᛗ�ĿJ�P�犥ӥ牐

粬讨现猻玊
&DSDEOH�RI�GHWHFWLQJ�VPDOO�30�VL]HV�GRZQ�WR�����XP

3RVVLEOH�LQWHJUDWLRQ�WR�FXUUHQW�OLJKW�VFDWWHULQJ�EDVHG�
30�VHQVLQJ�WHFKQRORJ\

5HDO�WLPH�GHWHFWLRQ��OHVV�WKDQ���PLQ�

3RUWDEOH�DQG�FRVW�HƈHFWLYH

䲒介ੜᛗ���盏罡ጱ奞ੜ毼署ᇔݢ

磪秚䨝膏ፓ獮चෝط碂疤ጱ毼署ᇔ㯽眤ದ蔩奾ݳ

䋿碻䲒介ҁෝ�獤楮҂

硡现㰷穉ṛ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ
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䌕ڥ
PATENT ��86�SURYLVLRQDO�SDWHQW�DSSOLFDWLRQ

Ӟ殻聅㾴屷碻䌕ڥኩ藶

3URI��21*�+RFN�&KXQ�'DQLHO�ሴᐰ狎硽ദ
'HSDUWPHQW�RI�3K\VLFV
ᇔቘ羬

)XQGLQJ�虻ۗ秚䯤��_��,QQRYDWLRQ�DQG�7HFKQRORJ\�&RPPLVVLRQ�獺碝ᑀದᗟ



6SRQVRUVKLS�摁ۗ秚䯤��_��,7(�(QJLQHHULQJ�/LPLWHG��*UHHQ�7HFK�6HUYLFHV�/LPLWHG�

&ROODERUDWLRQ֢ݳ�फ़֎��_��(OHFWULFDO�DQG�0HFKDQLFDO�6HUYLFH�'HSDUWPHQW�秚襎ૡ纷ᗟ
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3URI��/8�<L�&KXQ�緶ށ硽ദ
'HSDUWPHQW�RI�0HFKDQLFDO�DQG�$XWRPDWLRQ�(QJLQHHULQJ
秚༁膏ᛔ㵕玕ૡ纷䋊羬

A Safe, Scalable and Low-cost Energy Storage 
System for Smart City and Micro-Grid Applications

7KH�ODE�VFDOH�ƊRZ�EDWWHU\�SURWRW\SH

ᶎݻฬ眻उ૱现盏襎翕䛑አጱਞ獊牏ݢ憒秇玕现犵౮ጱ
㱪胼羬翄

䋿涢ਰአ႖窕襎穰ܻࣳ秚

3RWHQWLDO�DSSOLFDWLRQV�RI�ƊRZ�EDWWHU\�HQHUJ\�VWRUDJH�GHYLFHV�LQ�
VPDUW�FLWLHV�DQG�VPDUW�PLFUR�JULG
႖窕襎穰㱪胼羬翄ࣁ๚㬵ฬ眻उ૱ฬ胼盏襎翕Ӿጱ䛑አ

$GYDQFHG� HQHUJ\� VWRUDJH� V\VWHP� �(66�� LV� WKH� FUXFLDO�
WHFKQRORJ\� IRU� WKH� IXWXUH� WDUJHW� RI� FDUERQ� QHXWUDOL]DWLRQ��
5HQHZDEOH�HQHUJ\�VRXUFHV�VXFK�DV�VRODU�DQG�ZLQG�SRZHU��
DUH� QDWXUDOO\� XQVWDEOH�� 7KH� ODUJH�VFDOH� XWLOL]DWLRQ� RI�
UHQHZDEOH�HQHUJ\�UHTXLUHV�HQHUJ\�VWRUDJH�V\VWHPV�DV�WKH�
EXƈHU�WR�SURYLGH�D�UHOLDEOH�HOHFWULFLW\�VXSSO\��7KH�REMHFWLYH�
RI�WKLV�SURMHFW�LV�WR�GHYHORS�DQ�LQKHUHQWO\�VDIH��VFDODEOH�DQG�
ORZ�FRVW�DTXHRXV�ƊRZ�EDWWHU\�HQHUJ\�VWRUDJH�V\VWHP��7KLV�
ƊRZ� EDWWHU\� V\VWHP� LQFRUSRUDWHV� DGYDQFHG� HOHFWURO\WHV��
HOHFWURGHV� DQG� VHSDUDWRUV�� WR� SURYLGH� D� VDIH� DQG�
HFRQRPLFDO�VROXWLRQ�IRU�JULG�HQHUJ\�VWRUDJH��

8QLTXHQHVV�DQG�&RPSHWLWLYH�$GYDQWDJHV

ፓ秂ጱ橕棎ದ蝱ጱ㱪胼羬翄ҁ(66҂ฎ䋿匍๚㬵繞Ӿض
蔩牐ٚݢኞ胼რ牧ইॡ檚胼觓胼牧ٍ磪ॠ簁犋绐ਧጱ粬
牧ٌय़憒秇䛑አ襑ᥝ㱪胼羬翄ጱ娓悳牧犥ݢ׀覎ጱ襎
憒秇玕Ӭ犵౮ݢ䛑牐殻ፓጱፓ秂ฎᎸ咳Ӟ圵ਞ獊牏׀ێ
ጱ羬႖窕襎穰㱪胼羬翄牐種႖窕襎穰奾ݳԧض蝱ጱ襎
薹႖牏襎禅膏ᵍ腕牧磪磭傶襎翕㱪胼׀ਞ獊Ӭ妿倉䋿ణ
ጱ薹究ො礯牐

粬讨现猻玊
�,QKHUHQWO\�VDIH��QRQ�WR[LF�DQG�QRQƊDPPDEOH�

/RZ�FRVW�

8VHV�HFR�IULHQGO\�PDWHULDOV

6FDODEOH�

7KH� KLJKO\� VHOHFWLYH� LRQ�VHOHFWLYH� PHPEUDQH� FDQ�
LPSURYH�WKH�F\FOH�OLIH�RI�WKH�EDWWHU\

&8+.႖窕襎穰搡Ӥਞ獊牏篷ྰ现犋ݢ籒

犵౮

ֵአ絑狒碘

憒秇玕ݢ

碝ࣳ櫝ৼԻ矦腕ݢṛ襎穰䄓

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

)XQGLQJ�虻ۗ秚䯤��_��,QQRYDWLRQ�DQG�7HFKQRORJ\�&RPPLVVLRQ�獺碝ᑀದᗟ



3URI��/8�<L�&KXQ�緶ށ硽ദ
'HSDUWPHQW�RI�0HFKDQLFDO�DQG�$XWRPDWLRQ�(QJLQHHULQJ
秚༁膏ᛔ㵕玕ૡ纷䋊羬
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Polysulfide-based Redox Flow Batteries with Long Life 
and Low Levelized Cost Enabled by Charge-reinforced 
Ion-selective Membranes

&URVVRYHU�FRPSDULVRQ�EHWZHHQ�&8+.ŇV�FKDUJH�UHLQIRUFHG�
LRQ�VHOHFWLYH�PHPEUDQH��&5,6��ULJKW��DQG�FRPPHUFLDO�1DƉRQ�
PHPEUDQH��1�����OHIW�

አෝ繈च႖窕襎穰ጱ碝ࣳ̿襎艰ी䔶ࣳ櫝ৼ螡䢔腕̀ݢ

Ӿय़Ꮈ咳ጱ̿襎艰ी䔶ࣳ櫝ৼ螡䢔腕̀�ݦ��现珶禂玕櫝ৼ螡䢔
腕1�����ૢ��ጱ穉斃

'LDJUDP�RI�D�SRO\VXOƉGH�LRGLGH�UHGR[�ƊRZ�EDWWHU\�
ग़繈玕ᇔ�Ꮺ႖窕襎穰纈瑽

7KLV�SURMHFW�GHVLJQV�D�QRYHO�FKDUJH�UHLQIRUFHG�LRQ�VHOHFWLYH�
�&5,6�� PHPEUDQH� IRU� VXOSKXU�EDVHG� UHGR[� ƊRZ�
EDWWHULHV�� ZLWK� ��� FRQVHFXWLYH� KRXUV� RI� UXQWLPH� DQG� RYHU�
������ KRXUV� F\FOLQJ� ZLWKRXW� REYLRXV� FDSDFLW\� GHFD\� LV�
GHYHORSHG�� 7KH� QHZ� EDWWHU\� KDV� WDNHQ� D� VLJQLƉFDQW� VWHS�
IRUZDUG�LQ�WKH�SUDFWLFDO�DSSOLFDWLRQ�RI�UHGR[�ƊRZ�EDWWHULHV�
LQ�JULG�VFDOH�VWRUDJH�IRU�UHQHZDEOH�HQHUJ\��E\�UHVROYLQJ�WKH�
SUREOHPV�SRVHG�E\�LWV�SRRU�OLIHWLPH�DQG�ORZ�FRVW�HƈHFWLYHQHVV�

8QLTXHQHVV�DQG�&RPSHWLWLYH�$GYDQWDJHV
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3URI��5(1�:HL�犨狰硽ദ
'HSDUWPHQW�RI�0HFKDQLFDO�DQG�$XWRPDWLRQ�(QJLQHHULQJ
秚༁膏ᛔ㵕玕ૡ纷䋊羬

7KLV� SURMHFW� GHYHORSHG� D� EDWWHU\�GULYHQ� KDQGKHOG� RSWLFDO�
VHQVRU�IRU�FDOLEUDWLRQ�IUHH�DQG�XOWUD�VHQVLWLYH�IRUPDOGHK\GH�
GHWHFWLRQ�� 7KH� SURSRVHG� IRUPDOGHK\GH� VHQVRU� DGRSWV� WKH�
UHFHQWO\�GHYHORSHG�RSWLFDO�PHWKRG�XVLQJ�PXOWLSDVV�DVVLVWHG�
ZDYHOHQJWK�PRGXODWLRQ�VSHFWURVFRS\�ZLWK�ORZ�FRVW�DQG�ORZ�
SRZHU� FRQVXPSWLRQ�� 7KH� VHQVRU� DFKLHYHV� D� PLQLPXP�
GHWHFWLRQ�OLPLW�RI�����SSE�DW���V�PHDVXUHPHQW�WLPH�DQG�WKH�
GHWHFWLRQ� LV� IUHH� RI� LQWHUIHUHQFH� IURP� RWKHU� JDVHV� LQ� WKH�
DPELHQW�HQYLURQPHQW�

8QLTXHQHVV�DQG�&RPSHWLWLYH�$GYDQWDJHV

Portable Formaldehyde Sensor with Sub-ppb Sensitivity

)RUPDOGHK\GH�VHQVRU�SURWRW\SH
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,QIUDUHG�ODVHU�DEVRUSWLRQ�VHQVRU

8OWUD�VHQVLWLYLW\��VXE�SSE��RI�IRUPDOGHK\GH
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Water-tube-based Triboelectric Nanogenerator (WT-TENG)

7KLV� SURMHFW� GLVFRYHUHG� WKDW� E\� ƉOOLQJ� KDOI� RI� WKH� WXEH� ZLWK�
ZDWHU�� WKH� RXWSXW� FKDUJH� LV� WKH� KLJKHVW�� DV� ZDV� WKH� RXWSXW�
YROWDJH�DIWHU�PXOWLSOH�H[SHULPHQWV�
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7KLV� SURMHFW� GHYHORSHG� D� ZDWHU�WXEH�EDVHG� 7(1*�
�:7�7(1*��WR�FRQYHUW�RFHDQ�ZDYH�HQHUJ\� LQWR�HOHFWULFLW\�
HƋFLHQWO\��:DWHU� LV� HQFDSVXODWHG� LQ�D� WXEH�RI���FP� ORQJ�
ZLWK�D�GLDPHWHU�RI� �� WR���FP��:KHQ�ZDYHV�KLW�DQG�ZDWHU�
PRYHV�LQ�WKH�WXEH�EHWZHHQ�UHJLRQV�RI�WKH�WZR�HOHFWURGHV��
WULERHOHFWULƉFDWLRQ� KDSSHQV� DQG� HOHFWULF� FXUUHQWV� FDQ� EH�
JHQHUDWHG��7DNLQJ�DGYDQWDJH�RI�WKH�ƊH[LELOLW\�RI�ZDWHU��WKH�
:7�7(1*� FDQ� EH� RSHUDWHG� LQ� YDULRXV�PRGHV��0RUHRYHU��
:7�7(1*� DGGUHVVHV� WKH� SUREOHP� RI� ORZ� HOHFWULF� FKDUJH�
GHQVLW\� RI� FRQYHQWLRQDO� WULERHOHFWULF� QDQRJHQHUDWRUV�
�7(1*��ZKLFK�LV�RIWHQ�EDVHG�RQ�VROLG�VROLG�FRQWDFW��'XH�WR�
WKH�KLJK�FRQWDFW�LQWLPDF\�RI�ZDWHU�DQG�WKH�WXEH�VXUIDFH��WKH�
RXWSXW� YROXPHWULF� FKDUJH� GHQVLW\� RI� WKH� :7�7(1*� LV�
VLJQLƉFDQWO\�HQKDQFHG��UHDFKLQJ���P&�Pv�DW�D�IUHTXHQF\�
DV�ORZ�DV������+]��ZKLFK�LV�WKH�KLJKHVW�UHFRUGHG�DPRQJ�DOO�
WKH�H[LVWLQJ�7(1*V�IRU�ORZ�IUHTXHQF\�HQHUJ\�KDUYHVWLQJ�

8QLTXHQHVV�DQG�&RPSHWLWLYH�$GYDQWDJHV
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'HSDUWPHQW�RI�0HFKDQLFDO�DQG�$XWRPDWLRQ�(QJLQHHULQJ
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)XQGLQJ�虻ۗ秚䯤��_��5HVHDUFK�*UDQWV�&RXQFLO��,QQRYDWLRQ�DQG�7HFKQRORJ\�&RPPLVVLRQ��
6KXQ�+LQJ�,QVWLWXWH�RI�$GYDQFHG�(QJLQHHULQJ�RI�&8+.��'HSDUWPHQW�RI�6FLHQFH�DQG�7HFKQRORJ\�RI�*XDQJGRQJ�3URYLQFH�
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3URI��+(1*�3KHQJ�$QQ��ሴଘਞ硽ദ

3URI��<8�&KXQ�+R�6LPRQ��֟狎虦硽ദ

'U��62�<XHQ�7XQJ�7LƈDQ\���葍ਨ皻蠴ኞ

'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH�DQG�(QJLQHHULQJ
懯ᓒ秚ᑀ䋊膏ૡ纷䋊羬

'HSDUWPHQW�RI�,PDJLQJ�DQG�,QWHUYHQWLRQDO�5DGLRORJ\
猟现Օ獈硯疤䋊羬
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AI System for Detecting COVID-19 Infections in CT Images
አෝᛔ㵕獤ຉ碝٢胑箪&7猟ጱՈૡฬ胼羬翄

8VLQJ�QHZ�IHGHUDWHG�OHDUQLQJ�WHFKQLTXHV��WKH�$,�V\VWHP�LV�
WUDLQHG�RQ�PXOWLFHQWUH�GDWD�LQ�+RQJ�.RQJ�ZLWKRXW�WKH�QHHG�
WR� FHQWUDOLVH� GDWD� LQ� RQH� SODFH�� WKXV� SURWHFWLQJ� SDWLHQW�
SULYDF\��7KH�HVWDEOLVKHG�$,�V\VWHP�LV�YDOLGDWHG�RQ�PXOWLSOH��
XQVHHQ�� LQGHSHQGHQW� H[WHUQDO� FRKRUWV� IURP� PDLQODQG�
&KLQD�DQG�(XURSH��VKRZLQJ�WKH�SRWHQWLDO�DQG�IHDVLELOLW\�WR�
EXLOG�ODUJH�VFDOH�PHGLFDO�GDWDVHWV�ZLWK�SULYDF\�SURWHFWLRQ��
VR�DV�WR�UDSLGO\�GHYHORS�UHOLDEOH�$,�PRGHOV�DPLGVW�D�JOREDO�
GLVHDVH�RXWEUHDN�VXFK�DV�WKH�&29,'����SDQGHPLF�

8QLTXHQHVV�DQG�&RPSHWLWLYH�$GYDQWDJHV
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WKH� HVWDEOLVKHG� $,� PRGHO� LQ� FRPSOH[� UHDO�ZRUOG�
VLWXDWLRQV

5DSLG�DQG�DFFXUDWH�GHWHFWLRQ�RI�&29,'����LQIHFWLRQV�
LQ�&7�LPDJHV
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PRUH�KRW�FRORU�GHQRWHV�KLJKHU�HVWLPDWLRQ�VFRUH��
7KH�&7�LPDJHV�DUH�FKURQRORJLFDOO\�RUGHUHG�IURP�
OHIW�WR�ULJKW��WRS�WR�GRZQ��LQ�DFFRUGDQFH�WR�WKH�
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Real-Time Fog Computing Technologies for Next 
Generation Smart Lampposts

7KH�ƉJXUH�VKRZV�WKH�VPDUW�ODPSSRVW�QRGH��\HOORZ�WULDQJOH��
GHSOR\HG�LQ�WKH�ƉUVW�SKDVH��3KDVH�,��RI�WKH�SURMHFW��7KH�OLQHV�
LQ�WKH�ƉJXUH�LQGLFDWH�WKH�ZLUHOHVV�FRPPXQLFDWLRQ�WRSRORJ\�
RI�WKH�ODPSSRVW��DQG�QRGH���LV�OLQNHG�WR�WKH�FDPSXV�QHWZRUN�
IRU�SXEOLF�QHWZRUN�DFFHVV�

ඪ瞱ฬ眻籗ຶጱ䋿碻襮懯ᓒದ蔩
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籗ຶ樌篷姖蝢מ砲奾䯤牧ٌӾ℄讨���袽矑໊ک瑼翕牐

6PDUW�ODPSSRVWV�DUH�ZLGHO\�UHJDUGHG�DV�WKH�NH\�LQIUDVWUXFWXUH�
RI�VPDUW�FLWLHV��ZKLFK�FDQ� UHDOL]H�D� UDQJH�RI�DSSOLFDWLRQV�
LQFOXGLQJ� LQWHOOLJHQW� WUDQVSRUWDWLRQ�� DVVLVWHG�DXWRQRPRXV�
GULYLQJ�� UHDO�WLPH�PRQLWRULQJ� DQG� SXEOLF� VDIHW\� UHVSRQVH��
DQG�FLW\�VFDOH�SXEOLF�:L�)L�VHUYLFHV��2XU�JRDO�LV�WR�GHYHORS�
WKH�PRVW�DGYDQFHG�VPDUW�ODPSSRVW�ZLUHOHVV�FRPPXQLFDWLRQ�
WHFKQRORJ\�EDVHG�RQ�WKH�EDWFK�VSDUVH�FRGLQJ��%$76�FRGH��
SURSRVHG�E\�7KH�&KLQHVH�8QLYHUVLW\�RI�+RQJ�.RQJ��ZKLFK�
FDQ�DFKLHYH�KLJK�WKURXJKSXW�HYHQ�DIWHU�GR]HQV�RI�KRSV�RI�
ORVV\� ZLUHOHVV� OLQNV�� 7KXV� RXU� DSSURDFK� DYRLGV� WKH�
LQVWDOODWLRQ�DQG�GHSOR\PHQW�RI�H[SHQVLYH�RSWLFDO�ƉEHU�OLQNV��
7KH�UHVHDUFK�FRQWHQW�RI�WKLV�SURMHFW�LQFOXGHV����5HDO�WLPH�
IRJ� FRPSXWLQJ� V\VWHP� EDVHG� RQ� HGJH� QRGHV� RI� VPDUW�
ODPSSRVWV�� ��� 0XOWL�KRS� G\QDPLF� URXWLQJ� ZLUHOHVV�
FRPPXQLFDWLRQ�SURWRFRO�����9HKLFOH�URDG�FROODERUDWLRQ�DQG�
GDWD�IXVLRQ�LQ�DXWRQRPRXV�GULYLQJ�VFHQDULRV�

8QLTXHQHVV�DQG�&RPSHWLWLYH�$GYDQWDJHV
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7KH�VPDUW�VHQVRUV�GHSOR\HG�RQ�WKH�ODPSSRVW�QRGHV�
VXSSRUW�D�YDULHW\�RI�$,�DSSOLFDWLRQV

7KH� ODPSSRVW� WHVWEHG� GHYHORSHG� LQ� WKH� SURMHFW�
SURYLGHV� LQWHUIDFHV� WR� GHSOR\� D� YDULHW\� RI� $,�
DSSOLFDWLRQV

7KH� GHVLJQHG� PXOWL�KRS� FRPPXQLFDWLRQ� SURWRFRO�
VXSSRUWV�KLJK�EDQGZLGWK�ZLUHOHVV�FRPPXQLFDWLRQ

6XSSRUWV� WKH� UHFRQVWUXFWLRQ� RI� QHWZRUN� OLQNV� XQGHU�
H[WUHPH� FRQGLWLRQV� VXFK� DV� LQWHUIHUHQFH� DQG� QRLVH��
DQG�SURYLGHV�VWDEOH�FRPPXQLFDWLRQ�TXDOLW\

:L�)L�DSSOLFDWLRQV�DUH�GHSOR\HG�RQ� ODPSSRVW�QRGHV�
WR� SURYLGH� XVHUV� ZLWK� D� ZLGH� UDQJH� RI� ZLUHOHVV�
FRPPXQLFDWLRQ�VXSSRUW
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$Q�H[DPSOH�RI�/LGDU�SRLQW�FORXG�GDWD�IXVLRQ��,Q�)LJXUH��D���
UHG�DQG�JUHHQ�GRWV�UHSUHVHQW�WKH�/LGDU�SRLQW�FORXG�GDWD�RQ�
WKH�URDGVLGH�DQG�VPDUW�YHKLFOHV��UHVSHFWLYHO\��7KURXJK�GDWD�
IXVLRQ��LW�FDQ�HƈHFWLYHO\�H[SDQG�WKH�UDQJH�RI�LQWHOOLJHQW�
YHKLFOHV
�SHUFHSWLRQ�RI�WKH�HQYLURQPHQW�

ฬ眻籗ຶ蟂ᗟጱ筕ط襊螈讨襇碍硁ᣟݳ䋿涢瑽牧瑽�D�Ӿ夺ᜋ
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ᣟݳ牧胼磪硳硌疻ฬ胼敋蜁䌘絑हጱ眤Ꭳ塅瑻牐

7KH�DFWXDO�GHSOR\PHQW�RI�VPDUW�ODPSSRVW�QRGH
ฬ眻籗ຶ℄讨蟂ᗟ䋿褬瑽

粬讨现猻玊
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3URI��;,1*�*XROLDQJ��ᮍ㾴臑硽ദ
'HSDUWPHQW�RI�,QIRUPDWLRQ�(QJLQHHULQJ
ૡ纷䋊羬௳מ

)XQGLQJ�虻ۗ秚䯤��_��,QQRYDWLRQ�DQG�7HFKQRORJ\�&RPPLVVLRQ�獺碝ᑀದᗟ

&ROODERUDWLRQ֢ݳ�फ़֎��_��+XDZHL�7HFKQRORJLHV�&R���/WG��苉傶ದ蔩磪褖獍ݪ
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Machine Learning Technologies for Advancing Digital Biomarkers
for Alzheimer's Disease

7KH�LOOXVWUDWLRQ�RI�WKH�HQWLUH�IUDPHZRUN�

चෝ秚瑊䋊聜ದ蔩ጱᴨ艌ၹ认ዩ碍嘨ኞᇔ秂懿Ꮈ绗

殻ፓਠ碉ጱ礍瑽牐

([DPSOHV�RI�GHWHFWLQJ�DFWLYLWLHV�XVLQJ�PRWLRQ�IHDWXUHV��7KH�
OHIW�FROXPQ�VKRZV�D�GLQLQJ�VFHQDULR��WKH�ULJKW�FROXPQ�VKRZV�D�
79�YLHZLQJ�VFHQDULR�
ֵአ螀㵕粬监䲒介کጱၚ㵕ֺৼ牐ૢ䳱疻纈ጱฎ蝱訇䁰ว牪ݦ䳱
傶፡襎憙䁰ว牐

(DUO\� LGHQWLƉFDWLRQ� RI� SHRSOH� DW� ULVN� RI� GHYHORSLQJ�
$O]KHLPHU
V�'LVHDVH��$'��DQG�WLPHO\�LQWHUYHQWLRQ�WR�VORZ�WKH�
RQVHW�DQG�SURJUHVVLRQ�RI�$'�DUH�FUXFLDO�
,Q� WKLV�SURMHFW��ZH�ZLOO� EXLOG�DQ� LQGRRU�PRQLWRULQJ�V\VWHP�
WKDW� GHSOR\V� GLƈHUHQW� W\SHV� RI� VHQVRUV� DQG� FROOHFW� WKH�
FRUUHVSRQGLQJ�GDWD�WR�GHYHORS�D�PXOWL�PRGDO�IXVLRQ�DOJRULWKP�
IRU�GDLO\�DFWLYLWLHV�DQG�EHKDYLRU�GHWHFWLRQ��%HVLGHV��ZH�ZLOO�
GHYHORS� D� QHZ� IHGHUDWHG� OHDUQLQJ� IUDPHZRUN�� ZKLFK� QRW�
RQO\� HQVXUHV� WKH� UHDO�WLPH�RI� UHODWHG�DOJRULWKPV�EXW� DOVR�
SURWHFWV�XVHUVŇ�SULYDWH�GDWD��$IWHU�WKDW��ZH�ZLOO�SUHGLFW�DQG�
LGHQWLI\�LQGLYLGXDOV�ZKR�DUH�DW�D�KLJKHU�FKDQFH�RI�GHYHORSLQJ�
GHPHQWLD�DQG�SURYLGH�KLJK�TXDOLW\�IHHGEDFN�WR�WKH�XVHUV�

8QLTXHQHVV�DQG�&RPSHWLWLYH�$GYDQWDJHV
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褲ᐺ碍硁牐ԏ盅殻ፓ䨝毆介㪔蘷獨ڊᮎ犚ๅฃఋ聲ଙ藨
Ꭳᵑ繸ጱՈ㪔妔Ԩ犢㮉ṛ搡ᰁጱလ咅玱訰牐

粬讨现猻玊
�

7KH�FROOHFWHG�GDWD�DUH�VWRUHG�LQ�WKH�ORFDO�UHSRVLWRULHV�
DQG� DUH� QHLWKHU� EHLQJ� WUDQVPLWWHG� QRU� OHDNHG�� WKXV�
SURWHFWLQJ�WKH�XVHUVŇ�SULYDF\

8VHV�GHSWK�FDPHUDV�WR�FROOHFW�GHSWK�LPDJHV�RI�XVHUVŇ�
GDLO\�DFWLYLWLHV��ZKLFK�GRQŇW�UHYHDO�IDFH�LQIRUPDWLRQ

3URYLGHV�XVHUV�ZLWK�WKH�KLJK�TXDOLW\�HDUO\�LGHQWLƉFDWLRQ�
RI�GHYHORSLQJ�$'�DQG�WLPHO\�LQWHUYHQWLRQ�WR�VORZ�WKH�
SURJUHVVLRQ�RI�$'

碍硁䨝狒ਂࣁ瑿碍硁狜䓚牧犋ᤩ㯽蜍丽襷牧蝱ᘒ狒
虁አ䜛褲ᐺ
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$�GHPR�RI�RXU�IDOO�GHWHFWLRQ�V\VWHP���D���7KH�PDQ�LV�VWDQGLQJ��
)DOO�KDV�QRW�KDSSHQHG���E���)DOO�KDV�KDSSHQHG��2XU�V\VWHP�FDQ�
LPPHGLDWHO\�JLYH�IHHGEDFN�WR�WKH�FDUHJLYHU�VR�WKDW�WKH�IDOOHQ�
SHRSOH�FDQ�EH�UHVFXHG�LQ�WLPH��
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3URI��;,1*�*XROLDQJ�ᮍ㾴臑硽ദ
'HSDUWPHQW�RI�,QIRUPDWLRQ�(QJLQHHULQJ
ૡ纷䋊羬௳מ

)XQGLQJ�虻ۗ秚䯤��_��$O]KHLPHUŇV�'UXJ�'LVFRYHU\�)RXQGDWLRQ�
�����������������������������ᴨُၹ认ዩ萳ᇔᎸ咳चᰂ

&ROODERUDWLRQ֢ݳ�फ़֎��_��7KH�8QLYHUVLW\�RI�+RQJ�.RQJ�詂य़䋊



A Bilingual Speech Recognition System for the 
Elderly and Disabled Population with Speech Disorders

&8+.�(QJOLVK�'\VDUWKULF�6SHHFK�5HFRJQLWLRQ�'HPR�6\VWHP

ᶎݻ磪承Ի窕ᵑ繸ጱ聲请䵝綧Ոᗭጱ櫕承承ᶪ蘷獨羬翄

Ӿय़舣承䯤ᶪᵑ繸承ᶪ蘷獨ᄍ纈羬翄
&8+.�&DQWRQHVH�'\VDUWKULF�6SHHFK�5HFRJQLWLRQ�'HPR�6\VWHP
Ӿय़皞䩚扖䯤ᶪᵑ繸承ᶪ蘷獨ᄍ纈羬翄

7KLV�SURMHFW�DLPV�WR�GHYHORS�D�ELOLQJXDO�VSHHFK�UHFRJQLWLRQ�
V\VWHP�WKDW�FDQ�DFFXUDWHO\�UHFRJQL]H�FRQWLQXRXV�VHQWHQFH�
OHYHO�&DQWRQHVH�DQG�(QJOLVK�VSHHFK� LQSXWV� IURP� LPSDLUHG�
DGXOW�VSHDNHUV�ZLWK�YDU\LQJ�IRUPV�RI�VSHHFK�GLVRUGHUV��7KH�
V\VWHP�WDUJHWV�ERWK�FRQYHUVDWLRQDO�VSHHFK�WKDW�LV�HVVHQWLDO�
IRU�GDLO\�XVH��DQG�PRUH�IRUPDO�VW\OH�VSHHFK��7KH�UHFRJQLWLRQ�
YRFDEXODU\� FRYHUV� RYHU� ������� FRPPRQ� DQG� XQFRPPRQ�
ZRUGV�� 7KH� DYHUDJH� UHFRJQLWLRQ� HUURU� UDWHV�ZLOO� EH� EHORZ�
KDOI�RI�WKRVH�REWDLQHG�XVLQJ�WKH�*RRJOH�VSHHFK�UHFRJQLWLRQ�
HQJLQH�� 7KLV� V\VWHP� FDQ� DLG� WKH� FRPPXQLFDWLRQ� RI� WKH�
HOGHUO\�DQG�GLVDEOHG�SHRSOH�ZLWK�VSHHFK�GLVRUGHUV��LPSURYH�
WKHLU�TXDOLW\�RI�OLIH��VRFLDO�LQFOXVLRQ�DQG�WKH�FRVW�HƈHFWLYHQHVV�
RI�WKH�FDUH�WKH\�UHTXLUH�

8QLTXHQHVV�DQG�&RPSHWLWLYH�$GYDQWDJHV

殻ፓ碫ࣁᎸ咳Ӟ㮆ᶎݻ磪承ᵑ繸聲请䵝綧Ոᗭጱ皞
䩚扖现舣承櫕承䋿碻ᛔ㵕承ᶪ蘷獨羬翄牧ݢ伛嘦蘷獨ఋ磪
圵୵ୗ承ᵑ繸ጱ౮Ոఋᘏጱ蝫媲承ᶪ蜍獈牐羬翄蘷獨ݱ
獉犥皞䩚扖舣承෭ଉኞၚ螕አݗ承傶Ԇ牧㪔ّ觎䨗ᶎ
አ承牧ݢ蘷獨扃䓚窩荠蝸獌苭㮆ଉ憎现犋ଉ憎ጱ扃䕍牧ଘ
璂蘷獨梊藮ሲ疥犵ෝ*RRJOH承ᶪ蘷獨砻梊藮ሲጱӞ
牐種羬翄疥斔ۗ磪承ᵑ繸ጱ聲请现䵝綧Ոᗭ膏क़ኴᛔ
ԆԻ窕牧ṛ犢㮉ጱኞၚߝ搡现ಅ襑ጱ蠴虁搡ᰁ硳ሲ牐

粬讨现猻玊
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)XQGLQJ�虻ۗ秚䯤��_��,QQRYDWLRQ�DQG�7HFKQRORJ\�&RPPLVVLRQ��5HVHDUFK�*UDQWV�&RXQFLO�獺碝ᑀದᗟ牏Ꮈ绗虻ۗੴ

/DUJH� DFFXUDF\� LPSURYHPHQWV� RYHU� FRPPHUFLDO�
VSHHFK�UHFRJQLWLRQ�V\VWHPV

5REXVW�SHUIRUPDQFH�DFURVV�YDU\LQJ�IRUPV�RI�VSHHFK�
G\VDUWKULD

)DVW�XVHU�DGDSWDWLRQ�XVLQJ�PLQLPXP�GDWD

$XGLR�YLVXDO�GLVRUGHUHG�VSHHFK�UHFRJQLWLRQ

/RZ�SXEOLVKHG�ZRUG�HUURU�UDWH

膏珶禂承ᶪ蘷獨羬翄ፘ穉蘷獨伛嘦ሲय़ଏ܋
�
朼䌘犋ݶ୵ୗጱ承ᶪ䯤ᶪᵑ繸牧䋿匍绐؋胼

犥磧ጱ碍硁盠蝧螕䛑አ䜛襑穩

憙肯憽㶧ݶጱग़秇眲承ᶪ蘷獨羬翄�
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承䋊现匍դ承羬
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SignTown — The World First Multi-language Online Sign
Language Game with Automatic Sign Language Recognition

7KH�RSHQLQJ�VFUHHQ�RI�WKH�6LJQ7RZQ

獊純Ḓ㮆ٍಋ承ᛔ㵕蘷獨ದ蔩ग़承翕Ӥಋ承蝿瞁̿ಋ承̀

̿ಋ承̀蝿瞁ጱḒ殷

6LJQ7RZQ� LV� D� ZHE�EDVHG�� UHDO�WLPH� VLJQ� UHFRJQLWLRQ�
JDPH�� ZKHUH� XVHUV� WDNH� FRQWURO� RI� DQ� DYDWDU� WR�
FRPPXQLFDWH�ZLWK�RWKHU�FKDUDFWHUV�LQ�VLJQ�ODQJXDJH�WR�JHW�
WKLQJV� GRQH�� 7KH� JDPH� HPSOR\HG� DQ� HQG�WR�HQG� RSHQ�
VRXUFH� SODWIRUP� IRU� PDFKLQH� OHDUQLQJ�� 7HQVRU)ORZŬ�� WR�
WUDLQ�WKH�VLJQ�ODQJXDJH�UHFRJQLWLRQ�PRGHO��,W�HQDEOHV�XVHUV�
WR�OHDUQ�DQG�H[SUHVV�WKHPVHOYHV�LQ�VLJQ�ODQJXDJH�DQG�WR�JHW�
IHHGEDFN�DERXW�WKHLU�VLJQLQJ�VLPSO\�ZLWK�D�FRPSXWHU�DQG�D�
ZHEFDP�� 6LJQ7RZQ� LV� GHVLJQHG� DURXQG� YDULRXV� FRPPRQ�
FDWHJRULHV�DQG�WKHPHV��,W�DOVR�SURYLGHV�LQIRUPDWLRQ�DERXW�
GHDI� FXOWXUH� LQ� YDULRXV� UHJLRQV�� 8VHUV� FDQ� HQMR\� WKH�
H[SHULHQFH�RI� VLJQLQJ� LQWR�+RQJ�.RQJ�VLJQ� ODQJXDJH�DQG�
-DSDQHVH�VLJQ�ODQJXDJH�LQ�WKH�JDPH�

8QLTXHQHVV�DQG�&RPSHWLWLYH�$GYDQWDJHV

̿ಋ承ҁ6LJQ7RZQ҂̀ฎӞ稠翕妏䋿碻ಋ承蘷獨蝿瞁牧
ሻ疑ᥝ矒ګ薫ᜋአಋ承膏࿆Ի窕㬵ਠ౮犨率牐種殻ፓ螀
አԧ秚瑊䋊聜ᒒکᒒ樄რଘ7ݣHQVRU)ORZ70ದ蔩牧አ犥
懺娞ಋ承蘷獨秇ࣳ牐ሻ疑胼蝢螂襎脲翕妏硢猟椷毣䋊聜
琲手ಋ承牧ᘒՈૡฬ胼蘷獨羬翄疰䨝䌘ሻ疑ಅಋ承
ጱ伛嘦ଶ֢ࢧڊ䛑牐̿ಋ承̀窩荠ݱ圵෭ଉኞၚԆ氂牧
Խ䨝Օ奧犋ݶ瑿玟ጱ肰Ո玕牐ሻ疑ࣁݢ蝿瞁獉䋊聜现ֵ
አ詂෭獋圵犋ݶಋ承牐

粬讨现猻玊

&ROODERUDWLRQ֢ݳ�फ़֎��_��7KH�1LSSRQ�)RXQGDWLRQ��*RRJOH��7KH�6LJQ�/DQJXDJH�5HVHDUFK�&HQWHU�RI�.ZDQVHL�*DNXLQ�8QLYHUVLW\�
������������������������������������෭揘㿁牏*RRJOH牏橕ᥜ䋊ᴺय़䋊ಋ承Ꮈ绗Ӿஞ

&DQ� WUDFN� IDFLDO� H[SUHVVLRQV� DQG� QRQ�PDQXDO�
IHDWXUHV�ZLWKRXW� WKH� QHHG� IRU� VSHFLDO� HTXLSPHQW� RU�
VSHFLƉF�VHWWLQJV

&DQ�VZLWFK�EHWZHHQ�+.6/�DQG�-6/�LQ�WKH�JDPH

0RUH�DFFXUDWH�UHVXOWV�RQ�VLJQ�UHFRJQLWLRQ

ྭ殾粬ྛ戔猋粬ਧ絑ह牧Խ胼蝍擽ᶎ蟂蔭眐覍ಋ矒
粬监

ጱಋ承ݶ෭獋圵犋褰碻獥矦詂ݢ

ๅ伛嘦ጱಋ承蘷獨奾ຎ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

Ŏ

6LJQ7RZQ�SURYLGHV�LQIRUPDWLRQ�DERXW�GHDI�FXOWXUH�LQ�YDULRXV�
UHJLRQV�
蝿瞁獉Օ奧犋ݶ瑿玟ጱ肰Ո玕

8VHUV�FROOHFW�GLƈHUHQW�LWHPV�E\�VHOHFWLQJ�DQG�SHUIRUPLQJ�
WKH�VLJQ�WR�WKH�FDPHUD�
ሻ疑蝚螂犋ݶጱಋ承㬵糷玲ፘ䛑ጱᇔߝ

0XOWLSOH�PDFKLQH�OHDUQLQJ�PRGHOV�DUH�XVHG�WR�WUDFN�WKH�
SKRQHWLF�IHDWXUHV�RI�VLJQ�ODQJXDJH�
ֵአग़圵秚瑊䋊聜秇ࣳ㬵蝍擽ಋ承ጱ承ᶪ粬监

)XQGLQJ�虻ۗ秚䯤��_��7KH�1LSSRQ�)RXQGDWLRQ�෭揘㿁



A Customisable Multi-turn Chatbot Based on 
Query-Context Attentions and Few Shot Learning

$�YLVXDOLVDEOH�ORJLF�WUHH�IRU�HDVLO\�FXVWRPLVH�WKH�FKDWERW�ORJLF�ZLWKRXW�DQ\�FRGLQJ�

चෝ礚扇Ӥӥဳੜ䰬䋊聜ጱݢਧګ
ग़斪肗ॠ秚瑊Ո

斕誫ᛔਧ嬝肗ॠ秚瑊Ո螵蜉牐ݢܨ憙玕ጱ螵蜉䰽牧篷襑犨֜翥嘨ݢ

)RU�D�FKDWERW�WR�JHQHUDWH�SURSHU�UHVSRQVHV��LW�VKRXOG�KDYH�
ERWK� VKRUW�WHUP� DQG� ORQJ�WHUP� PHPRULHV�� VR� WKDW� WKH�
FKDWERW� FDQ� DVVRFLDWH� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� SDVW�
DQG� WKH�FXUUHQW�FRQYHUVDWLRQ� LQ� WKH� UHVSRQVH��2QH�RI� WKH�
PDMRU�FKDOOHQJHV�LQ�WKLV�SURMHFW�LV�WR�HƈHFWLYHO\�DVVRFLDWH�
WKH� UHODWLRQVKLS� EHWZHHQ� D� XVHU� TXHU\� DQG� WKH� SUHYLRXV�
GLDORJXH�� :H� VROYH� WKLV� SUREOHP� E\� XVLQJ� TXHU\�FRQWHQW�
DWWHQWLRQV�� ,Q� DGGLWLRQ�� FRPPRQ� SUDFWLFH� IRU� FKDWERW�
WUDLQLQJ� LV� WR� IHHG� DV�PXFK� GDWD� DV� WKH�PRGHO� FDQ� WDNH�
ZKLFK� LQFUHDVHV� WLPH� FRVW� IRU� GDWD� FROOHFWLRQ�DQQRWDWLRQ�
DQG�FRPSXWDWLRQDO�FRVW�IRU�PRGHO�WUDLQLQJ��7R�UHGXFH�VXFK�
FRVW��ZH�HPSOR\�IHZ�VKRW�OHDUQLQJ�LQ�FKDWERW�WUDLQLQJ�WKDW�
UHTXLUHV�OHVV�GDWD�WR�WUDLQ�D�PRGHO��/RZ�DPRXQW�RI�WUDLQLQJ�
GDWD�PHDQV�D�VLJQLƉFDQW�UHGXFWLRQ�LQ�WKH�FRVWV�UHODWHG�WR�
GDWD�FROOHFWLRQ�DQQRWDWLRQ�DQG�WKH�FRPSXWDWLRQDO�FRVWV�

8QLTXHQHVV�DQG�&RPSHWLWLYH�$GYDQWDJHV

肗ॠ秚瑊Ո舙ᥝ֢ڊྋ嘦ࢧ䛑牧ਙ䛑ݶ碻ٍ磪Ꭸ๗裾๗
懿䛂牧ֵ秚瑊Ոࢧࣁ䛑碻胼䄪Ԁ蝫螂݄䌘扖膏匍碻䌘扖ጱ
橕狌牐ই֜磪硳瑿橕肥አ䜛礚扇ض獮䌘扖ԏ樌ጱ橕狌ฎ
ٌӾӞ㮆Ԇᥝ䜗牧殻ፓֵአ礚扇Ӥӥဳದ蔩㬵薹
究蝡㮆㺔氂牐種क़牧懺娞肗ॠ秚瑊Ոጱଉ憎狶ဩฎ哴ݢ胼
蜍獈磧ग़ጱ碍硁牧֕蝡䨝ीے碍硁硩褸�戢朰ጱ碻樌౮
秇ࣳ懺娞ጱ懯ᓒ౮牐傶褔犵౮牧殻ፓ䟖አੜ䰬
䋊聜㬵懺娞肗ॠ秚瑊Ո牧蝡ොဩ襑ᥝ斃ጱ懺娞碍硁牧ℂ
ᘒ氥茐褔犵膏碍硁硩褸�戢朰ፘ橕ጱ౮懯ᓒ౮牐

粬讨现猻玊

)XQGLQJ�虻ۗ秚䯤��_��,QQRYDWLRQ�DQG�7HFKQRORJ\�&RPPLVVLRQ�獺碝ᑀದᗟ

$EOH�WR�KDQGOH�PXOWL�WXUQ�GLDORJXH

$EOH�WR�KDQGOH�PXOWL�FRQWH[W�FRQYHUVDWLRQ

$EOH� WR� H[WHQG� WR�PXOWL�GRPDLQ�EDVHG�RQ� IHZ� VKRW�
OHDUQLQJ�PHFKDQLVP

(DVLO\�FXVWRPL]DEOH�ZLWKRXW�FRGLQJ�

胼䄪蒂ቘग़斪䌘扖

胼䄪蒂ቘग़承ह䌘扖

胼䄪चෝ䰬䋊聜秚ګ硌疻کग़覿ऒ

篷襑翥嘨ݢܨ斕誫ਧګ

Ŏ

Ŏ

Ŏ
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Soliste – A Social Listening System for Understanding 
Your Customer

ŉ6ROLVWHŊ�DFWLYHO\�OLVWHQV�*RYHUQPHQW�SUHVV�UHOHDVHV�DQG�
PHGLD�UHSRUWV��,W�DOVR�KHOSV�WR�VHDUFK�DQG�XQGHUVWDQG�ZKDW�
WKH�PHGLD�LV�LQWHUHVWHG�LQ�DQG�FDQ�OHW�XV�XQGHUVWDQG�KRZ�ZH�
PD\�FDSWXUH�WKH�DWWHQWLRQ�RI�WKH�UHDGHUV�RI�WKH�PHGLD�

̿奞肯̀�Ń�՚奞ԧ薹ਮ䜛ጱᐒ甿肔肯羬翄

̿奞肯̀坌禅肔肯硰ጱ碝股ᑤ甿誢䁭疩牐ਙ螭磪ۗෝ矾ᔱ
ԧ薹甿誢眤岉蚕ጱ獉牧ֵ౯㮉ቘ薹ই֜珅甿誢捝ᘏጱ橕ဳ牐

6HDUFKLQJ��RUJDQL]LQJ�DQG�VXPPDULVLQJ�ZKDW�WKH�FXVWRPHUV�
DUH� WKLQNLQJ� RQ� WKH� ,QWHUQHW� RU� VRFLDO� PHGLD� FDQ� KHOS�
FRPSDQLHV� EHWWHU� XQGHUVWDQG� WKHLU� SRWHQWLDO� FRQVXPHUVŇ�
LQWHUHVWV� DQG� QHHGV� IRU� WDLORUHG� PDUNHWLQJ� VWUDWHJLHV��
+RZHYHU��VXFK�NLQG�RI�GDWD�FROOHFWLRQ�DQG�DQDO\VLV�LV�ODERU�
LQWHQVLYH��WLPH�FRQVXPLQJ�DQG�HUURU�SURQH��,Q�FROODERUDWLRQ�
ZLWK� WKH� &RQVXPHU� &RXQFLO�� RXU� SURMHFW� WHDP� GHYHORSHG�
6ROLVWH�� DQ� DUWLƉFLDO� LQWHOOLJHQFH� VRFLDO� OLVWHQLQJ� V\VWHP�
ZKLFK�KHOSV�DQDO\VH�FRQVXPHU�GDWD�DQG�FRPPHQWV�RQ�WKH�
,QWHUQHW�

8QLTXHQHVV�DQG�&RPSHWLWLYH�$GYDQWDJHV

蝚螂矾疨牏碉ቘ现獤ຉፓ秂觎ਮᗭࣁ翕ӤᐒԻଘݣ咳蔭
ጱ憎牧౯㮉Ӟ膢ݢ犥ๅঅ瑿ഩൎፓ秂觎ਮᗭጱ粬现ࡅ
অ牧ℂᘒ㶧ۗګਧፘ䛑ጱ籧衴ᒽኼ牐簁ᘒ蝡圵ፓ秂觎ਮᗭ
獤ຉӞ膢襑ᥝಭ獈य़ᰁጱ虻რ牧疩膌揲碻०Ԫ牐౯㮉ጱᎸ
绗㿁褧獮膏窞揲ᘏ甛㹓䨝֢ݳ牧Ꮈ咳ڊӞॺݷ傶
̿奞肯̀ጱ肔肯羬翄牐ਙ蝢螂Ոૡฬ胼纷ୗ獤ຉፓ秂觎ਮ
ᗭጱ碍硁现ኸ牧ᴻԧݢ犥仂Ոಋ牏౮现碻樌牧Խݢ
螨ڊع匍梊藮螣笙᯿ᥝ虻碘缛眐丆牐

粬讨现猻玊
�

$FWLYHO\�OLVWHQV�ZKDW�ZDV�KDSSHQLQJ�DURXQG�\RX

&RQVROLGDWHV� LQIRUPDWLRQ�IURP�PXOWLSOH�VRXUFHV� LQWR�
RQH�SODWIRUP�IRU�HDV\�LQIRUPDWLRQ�PDQDJHPHQW�

9LVXDOL]HV�WRSLFV�DQG�WUHQGV

3UHGLFWV�WKH�LPSDFW�RI�WKH�FXUUHQW�LQIRUPDWLRQ

1RWLƉHV� WKH� XVHUV� ZKHQHYHU� DQ� LQWHUHVWLQJ� QHZV� LV�
LGHQWLƉHG

坌禅㰆肯珏瑻咳ኞጱԪ眐

疥ग़რמ௳碉کݳӞ㮆ଘݣ牧斕誫ᓕቘמ௳

撉玊憙玕Ԇ氂ݢ

毆介吚獮מ௳ጱ段

ྯ吚咳匍磪蚕ጱ碝股碻蝢Ꭳአ䜛
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PATENT ��SDWHQW�DSSOLFDWLRQV�LQ�&KLQD

ෝӾ㾴ኩ藶�殻䌕ڥ

6LOYHU�� ,QWHUQDWLRQDO� ([KLELWLRQ� RI� ,QYHQWLRQV�
*HQHYD�����
����ଙ෭獉絮咳ก疻补糫
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A Data Compact System for 5G Media Streaming 
Applications

&RQFHSWXDO�LOOXVWUDWLRQ�RI�EDFN�FRPSDWLEOH�ELQRFXODU�YLGHRV

䛑አෝ�*ग़甿誢ፗ砮覿ऒጱ碍硁瓟婘羬翄

缏誢獉瓟婘螭ܻ纈瑽

:LWK� WKH� GHYHORSPHQW� RI� �*� WHFKQRORJ\�� WKH� XOWUD�KLJK�
VSHHG�DQG�VXSHU�ORZ�ODWHQF\�QHWZRUN�ZLOO�EULQJ�PDQ\�QHZ�
PHGLD� DSSOLFDWLRQV� WR� LQGXVWU\�� )RU� H[DPSOH�� �.� �� ����
SDQRUDPD����'�OLYH�YLGHR�VWUHDPLQJ�ZLOO�EHFRPH�SRVVLEOH��
:H�SURSRVH�WR�GHYHORS�D�QHZ�GDWD�FRPSDFW�V\VWHP�IRU��*�
PHGLD�VWUHDPLQJ�DSSOLFDWLRQV��ZKLFK�FRXOG�DFKLHYH�WKH�JRDO�
RI�FRQYHUWLQJ��'�FRQWHQW�LQWR��'�IRUPDW��ZLWKRXW�ORVLQJ�WKH�
�'� LQIRUPDWLRQ�� %\� GHYHORSLQJ� DQ� DUWLƉFLDO� LQWHOOLJHQFH�
V\VWHP�� ZH� DFKLHYH� WKH� JRDO� RI� KLGLQJ� GHSWK��'��
LQIRUPDWLRQ�LQ�SLFWRULDO�VSDFHV��VR�DV�WR�EH�DEOH�WR�UHFRYHU�
WKH���'�PHGLD�FRQWHQW�LQWR�D���'�PHGLD�FRQWHQW�ZLWK�QR�
SHUFHLYDEOH�LQFRQVLVWHQF\�� ,Q�WHUPV�RI�SUDFWLFDO�XVDJH��YLD�
FRPSUHVVLQJ� WKH� GDWD� RQ� WKH� PHGLD� UHFRUGLQJ� VLGH� DQG�
UHFRYHULQJ� RQ� WKH� EDFN� HQG� WHUPLQDOV�� WKH� WUDQVPLVVLRQ�
HƋFLHQF\�RI��*�QHWZRUN�FRXOG�EH�IXUWKHU�LPSURYHG��ZKLFK�
ZLOO�EULQJ�EHWWHU�PHGLD�VWUHDPLQJ�YLVXDO�H[SHULHQFH� LQ� OLYH�
EURDGFDVW��YLUWXDO�UHDOLW\�DQG�RQOLQH�HGXFDWLRQ�LQGXVWULHV�

8QLTXHQHVV�DQG�&RPSHWLWLYH�$GYDQWDJHV

֎褰茐�*ದ蔩ጱ咳疻牧̿᩻犵碻皤牏᩻ṛ毱疝̀ጱग़甿
誢獺碝䛑አ疥傶ᐒ䨝癲㬵獊碝ጱ憙誢涢牐�.����獊ว
��'ṛ竃憙毱㯽蜍౮傶碝ጱݢ胼牐౯㮉ڊӞ㮆獺碝ጱՈ
ૡฬ胼甿誢獉蒂ቘ羬翄牧ݢ䋿匍ṛ竃碍嘨獉ጱ
�'��'篷䠔旉矦牐蝢螂ࣁ獮ᒒೌ硢瓟婘牧㪔ࣁ盅ᒒ盵盋
ጱොୗ牧蝱᩻ṛ竃獉ጱ㯽蜍硳ሲ牧ݢ䌘ፗ砮牏蒅硈匍
䋿ࣁ娄硽胍缛覿ऒ叨ኞ穉斃य़ጱ段牐

粬讨现猻玊
�

)XQGLQJ�虻ۗ秚䯤��_��,QQRYDWLRQ�DQG�7HFKQRORJ\�&RPPLVVLRQ�獺碝ᑀದᗟ

,QQRYDWLYH��'��'�PHGLD�FRPSDFW�V\VWHP

$,�EDVHG�PHGLD�SURFHVVLQJ�V\VWHP

,QGXVWU\�RULHQWHG�WHFKQRORJ\

+LJK�TXDOLW\�FRPSDFW�V\VWHP�ZLWK�HƋFLHQF\

�*�DSSOLFDWLRQV�VXSSRUWHG

獺碝ࣳ�'��'憙毱瓟婘羬翄

螀አ磧碝Ոૡฬ胼ದ蔩ጱग़甿誢ଘݣ

ፗ矑䛑አෝૡ禂ኴݢ

ṛ硳胼牏ṛ搡ᰁ

አෝ�*㯽砮ݢ
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Ŏ

Ŏ

Ŏ

Ŏ

)UDPHZRUN�RI�JHQHUDWLQJ�DQG�GHFRGLQJ�PRQRQL]HG�YLGHRV
�'獉ኞ౮盋ܻ礍䯤瑽

9LVXDOL]HG�UHVXOW�GHPRQVWUDWLRQ
憙玕奾ຎᄍ纈瑽ݢ
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$�FXELF�IUDPH�ZLWK��P�HDFK�VLGH�FDQ�EXLOG�
ZDOOV�DERXW��P�LQ�KHLJKW�
蟴ᗝྯ螲�罡裾ጱ缏ො誢礍牧ݢ犥ୌ蝨Ӟଏ�罡ṛጱ嘼℃

7KH�V\VWHP�FDOFXODWHV�WKH�FRUUHVSRQGLQJ�ORFDWLRQ�RI�HDFK�
EULFN�DQG�FRQVWUXFWV�WKH�GHVLJQ�SUHFLVHO\�ZLWK�FDEOHV�DQG�
WKH�JULSSHU�
羬翄懯ᓒྯӞ嘼璸䌘䛑֖ᗝ牧犥耪娄秚༁䄸粕羊伛ਠ౮ૡ纷

7KH�ŉ&8�%ULFNŊ�V\VWHP�FRQVLVWV�RI�D�JULSSHU�HQG�HƈHFWRU�
DQG�FDEOH�DFWXDWRUV�ZKLFK�FDQ�EH�PRXQWHG�RQ�D�UDQJH�RI�
GLƈHUHQW�HQYLURQPHQWV��IURP�PHWDO�IUDPH�VWUXFWXUHV�WR�WKH�
ZDOOV� DQG� URRIV� RI� EXLOGLQJV�� 7KH� GHVLJQ� LV� SHUIRUPHG�
WKURXJK�GHYHORSHG�LQWHOOLJHQW�VRIWZDUH��7KH�V\VWHP�ZLOO�WKHQ�
DXWRPDWLFDOO\� JHQHUDWH� WKH� VWUXFWXUH� WR� EH� EXLOW�� ZKLOH�
NHHSLQJ�WKH�URERW�ZLWKLQ�WKH�GHVLJQDWHG�RSHUDWLRQDO�UHJLRQ�
DQG� HQVXULQJ� WKH� QXPEHU� DQG� ORFDWLRQ� RI� EULFNV� UHPDLQ�
XQFKDQJHG�� ,W� FDQ� WXUQ� LQQRYDWLYH� GHVLJQV� LQWR� H[HFXWHG�
FRPSOH[� EULFN� SODFHPHQW� RSHUDWLRQV�� :LWK� WKH� DELOLW\� WR�
ZRUN� ����� DQG� HUURU�IUHH�� ŉ&8�%ULFNŊ� FDQ� SHUIRUP� WKH�
VDPH�WDVN�ZLWK�KLJKHU�SUHFLVLRQ�DQG�FRQVLVWHQF\�FRPSDUHG�
WR�WKH�FXUUHQW�WHFKQLTXHV�ZKLFK�DUH�FRQVWUDLQHG�E\�VHYHUDO�
IDFWRUV� LQFOXGLQJ� EXLOGLQJ� WLPH� DQG� FRVWV�� ,W� DOVR� EHWWHU�
DGGUHVVHV�WKH�SUREOHPV�RI�ODERXU�FRVWV�DQG�ZRUNHU�VDIHW\�

8QLTXHQHVV�DQG�&RPSHWLWLYH�$GYDQWDJHV

&8�%ULFN羬翄ኧӞ㮆䄸瞱ୗ๛ᒒ硳䛑瑊襎耪䁆ᤈ瑊奲
౮牧ݢਞ蕕ෝᰂ痀礍奾䯤ୌ缱ᇔጱ℃ॅ殸缛ݱ圵
犋ݶ絑ह牐羬翄䨝ᛔ㵕Ꮄڊኧ襎脲纷ୗ螀ᓒጱ戔懯ො礯牧
ᗝ֖瞲ਧ砺֢玟螀֢牧嘦狒嘼毣碍ᰁࣁ碻狒瞱秚༁Ոݶ
犋虋牧墋ฃᎴڊ戔懯蕦褾ጱୌ缱奾䯤牐&8�%ULFN胼獊ॠ
狡ԫࢥ܈ੜ碻ૡ֢牧羊伛ଶԽ穉Ոಋ砺֢ṛ牧胼螨عୌ缱
搡ᰁ㷢癩㺔氂牐犋㰍犋ݑୌ缱碻樌౮缛ࢩᔰ褖ګ牧Խ
胼磪ۗ仂犵Ոಋ౮牏狒ᵑૡՈਞ獊牐

粬讨现猻玊

+LJK�SRUWDELOLW\�DQG�FRQYHQLHQW�VHWXS

+LJKHU�SUHFLVLRQ

&DQ� HDVLO\� H[HFXWH�PRUH� FRPSOH[� GHVLJQV�ZLWK� WKH�
VDPH�FRVWV

'LƈHUHQW� FRQVWUXFWLRQ� PDWHULDOV� FDQ� EH� XVHG��
LQFOXGLQJ�ZRRG��EULFNV�DQG�FHPHQW

硡现ฃෝਞ蕕

羊伛ଶๅṛ

缛౮斕ฃਠ౮ๅ蕦褾戔懯ݶ犥ݢ
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