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Abstract

Multidisciplinary collaboration is undoubtedly the current trend for the development
of the technology industry. However, due to the differences in educational backgrounds
and personal characteristics, different thinking patterns of the diverse cross-disciplinary
team members make the communication difficult. A case based on Aether Service Inc., a
small Taiwanese IOT company, has been examined in this research. The researcher has
participated in its design development of the air purifier “BRISE C200” since 2016.
Starting with the company cooperate identity and product’s logo design then the user
interface of iOS application “BRISE”, the collaboration has lasted 2 years and 3 months.
The researcher first found, during the collaboration, the designers and the engineers in the
cross-domain team were thinking differently. Because the decision-makers were driven by
engineering thinking, the design-oriented proposals closer to the users’ requirements could
not be accepted and implemented. Thus, it ended up with convincing engineers by asking

them to participate in the design workshop.

The study was composed of three stages: (1) literature review, (2) participatory
activity and (3) redesign. The first stage is about the study of differences in thinking
between engineers and designers. Through UI/UX review and collaborating with engineers,
we realized that communication between designers and engineers alone cannot eliminate
the disagreement. Therefore, in the second stage, it creates an exchange field between
engineers, designers and users through running a design workshop. And through usability
test and affinity diagram, the consensus of the cross-domain team is agglomerated,
allowing the engineers to change their minds and accept the opinions given by the
designers. The third stage is the interface redesign of BRISE iOS application based on the
design outlines summarized in the previous two stages of the research process. The BRISE
brand's new orientation was finally evolved from the original smart home appliances into

a health care-oriented service operation.

Keywords: multi-disciplinary collaboration, user interface design, user experience,

perceptual gap, participatory design
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FRTRERLTT - BE TR G ER AR R - DUR R S B i
fetin R TAER B R ERGR o TBHIZEBE 2% - BIPKE B HE 5 ) LLLABE
JREIREEEHR HY ~ BB » I A S AR S R IR ol B TR ) AL

WHoeE Ay - SIS (R ZH S AE A B S H 2 ¥ 07 A ATHE 2 T » 18
BYEHETE AR E A ~ S - A REE AR AR EE -

-2 5 S A b

Berg-Weger & Schneider (1998) f5H: - EEEGEIE R A [ 2 B A IE I
B B > 2y 7 — {8 e [ 2 o B E R A ERR AT R N BN i R AL B A



R ] o PRI » AR [FISEIEE AT RE 5 M0 HHIA] - SR R 85 5 A ek A3
FHIRD » T 48 I 16952 A I e Bl 04 A SRR B3 » B0 B B AR ol 2 IR
WREFESEAT TR o TAE - i S 5 ) TAEN SR A A AT - BB T 1%z
F BT BB TAF B AR EE BT (Pagliari » 2007) o j& M@ 1% 25 5 A EE 5 16 & 1F
IR RSN AR E A — 7 B B TR BB L DAY E 258 g —
PHE S ATAE R PR o F AT B o (F4 b AR SEE A BB~ PAPTAS R 2 o B
BRI B A A (Cagan & Vogel » 2002) ([& 2-2.1) o

Product Concept Product Concept

Based on Visual Based on Techno-
Appearance and logical Innovation

Product Concept

Based on Marketing
Criteria

Human Factors

MARKET DESIGNER ENGINEER
RESEARCHER|

2-2.1 o AT AN E i B A s A — SR I A B M ST
(ERHYE © Cagan & Vogel » 2002)

e TARAAY M AR - SRBEBH 2 A B A TR — R IEH - MR P22 5E
FE - LU EREE (MAMEBSE) R - BAE BRI ER TR
ERFIEE - TRE N BMEE ISR ZZIES I » W B LITIREA B —F 8 - fih
{1 ECEEAE T 2 s ] B A 2 75 e G Rt dfl) ~ BALAY AR DR ~ SR nymrfT
PESFESE (Cagan, Vogel & Weingart * 2001 ) o FEATHIER AT 2 - B RIERRIEIEE A
5]+ AR BLEL SRR - A OFER ~ GRANRHER ~ BRI R SR - AR ETE



ZH RS TR SR pOE R o RSB S EE TREM S - M ETE
— S ERGR R Y 7S (Tsui, Karam & Bernal » 2016) ©

55— T + st A Ao B R S 7 A AN R B A T AR - T IRBRAE 2
R T o MFREESRE - AL OEE - BT E LA AR TR Z Stk 3. 0 8
DU AL ~ WImGE R o AR BRI A - HRBEET S - BFHERX
SFEERE - AEEIN AL R AR E G N FER IR - BEUEAE ERYZESE (Pagliar -
2007 : Cagan & Vogel + 2002) o WAL » BEHUKEZEE ER U2 BT FBIZR A R
IRl & — A% (Bronstein, 2003 ) e

Engineering Industrial Design
Cost and Gap Aesthetics

Time H Visual Order/Gestalt
Quantitative . Qualitative Ergonomics
Ergonomics and Psychonomics
Manufacturing Cultural Trends
Craftsmanship

2-2.2 » TR TEgRt Z [MATRE A 2 F AL A

(&R © Cagan, Vogel & Weingart » 2001 )

2-3 DUE A 3 A Y % 51 (User-centered Design)

AN TR RE I ] B R R 2 S AR s s AR i I H R A A R S
TR 722 S QI B T ) T » 9k AT DA R P i YT (Cagan & Vogel » 2002) ©
55 R A B B it e s H A L T ) e ey o B X Y s S R D R L R 2 75 e
i fRE BE RN 22 (Cagan » Vogel & Weingart » 2001 ) o Cagan & Vogel (2002) =+
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SRTEPH AR E B - Rt R A Fr s Efdooe (BIAnfE =iy
TR~ (R SR ) - A — AR ] DR B R U 77 B AE — (8 Rl 9 5
At - R Z R R AR ~ >~ TR SR =R B RN - Bk
12 b A A B AR ) 5 R RE S AT 2 LB

Designer

Desirable
Customer-
Driven prod-
uct concept

Market
researcher

Engineer

Desirable: Useful: Usable:
® Image of its brands @ Function features ® Ergonomics
® Lifestyle ® Platform @ [nterface of a product
® Ease of use ® Safety and reliability @ Integrated features
® Aesthetic cost ® Production cost ® Sclection of materials

® Manufacturing
@ [ntegrating costs

2-3.1 » DUM#E & A DRy B Sl
(&R YR © Cagan & Vogel » 2002)

{i& Sanders (2014) ¥t EAEE(LRYERZE R B - FFUIAE 1980 X 28
— G B TR A W LT R R o Bt e ATE BT B EOR A BT R A A 0 T
IR E R E R BeT AR R [ % T A Mcat (design for people) | » TIE
HHER [AM ] B EEEE IS HES - BRI E R &2 m s - 178
B - BTSN BB B R - SRR B S I E A e s o AMH

11-



PRI ~ 15 A28 77 SR AN 2 5 Ry 2 SRV B0 (Sanders » 2014 ) o ST & AN
T E AT A TTE AU » B KV E R 2 AR AR IE K= 18 TR A Y v
—{E{# ° Nussbaum (2011 ) 3 HiEEAYERE » F In Creating Capabilities: The Human
Development Approach — 3 /1 » fifgH T EFFE—E N2 ¥ a = mAv e - bk
TR R DISE A HA ] DUE 225 EE - fE SRR - NERSEE R4
R EBERT

7 1990 FA8 - AMTERTERAIRE KIVERRPI AR - et VB RACRIZ ~
By H A i - et ARG [ 2 T APt A il [ AP — 35T (design
with people) | » BIFTHIETHZAL S (ANMIZERAEE) SREGES) sl T 2)
L i (0 N\ S R 2 B3 R (Sanders > 2014) o #EEHEEAR BT - BE
NIETFTSRATRIE » 2 3 A < N EE R AL - IEZUE ARBRE R IR o
R U TGt ~ MRHE0E S ANIZE R T - M A4 AR
St - I TV E B2 BEEE DA (AR AR AT /T (Hassenzahl -
2013) ° 42 Sanders 1% 2044 ST RGO & © [ RHCE Wi 2 08 A8 T
Hiz— - MIFA T ARAEE AT o |

SR 2 R Y B AR AR BT AN B/ NI © AE R HIR AR T o (i A
G WORGHE A B AN et i B URR 25 U R [F]E (co-design)  (Mattelmiki -
2011) o R ER TEECHA - SREIMM B S A9 A S A BR A - AP ] DIRSAE
FEHF o HIR ARAE B — 25 R Y BLAE R [ AT AL B » B #9 AR AR AR v 1 U w] A
MBS AT RS - SR A A — et iy doLEE (Sanders - 2014) © fR
T4t - a2 R D B et R Hh — e o AR
pEE (Amstein » 1969) HYBIBEACE » HET) HHT 73 Be AR 5S 25 e i v] AW AR AL 2
gz o BEPRSCHIR R BUA Z B M IEY) A - TCHIS AR HE TR 45 D S DL KB
T N > A it m] DU i DAAE e+ A AN i B A st i A S SRy A o

-12-



N RETRBOAR 2 Bt G A0 E F & $R et il 2 iy 22 B Seat Al (o8 m 45 2 S
(powerholders ) » FE IS TE & AL PRI AEST » M0 (o FH = O 5 T A [
WAl - A AR B DR AR - THAEITRE R AR -

2-4 -+ R HMEA] (Heuristic)

5 U I A2 — Rl T A PR BT 2 - DA Ay Sl 28 0 (50 FH =8 /v T A AE
Y SEEER Zh IR IR A S BB G ER 0 (iterative) it » fERERF /T IA
BAELE » MR 583 © MiE Jacob Nielson (1995) » -+ R AR AIEELITAZ

(1) ZHARFEYTTARM: (Visibility of System Status ) @ ZA%75 00 78 A5 A R [ L &
BN - BEE A S - R T A AR

() FFEEEMAA)ELS (Match between system and the real world) @ ZR#4
HRME B PGEEES T AEL (S F & 78

(3) {H I H4EL  / (User control and freedom ) © {5 FH 25 i i €85 i st bl
AR R ) R R ESR H—E [ SR | A8 -
A DAL RDER BN AR RARRE 6 H SRR R B N AR o

(4) —EMEFIMEYE (Consistency and standards) - {8 3 3% B BEANE A ST
TEBR AT Ay & AR E— 5 -

(5) FHPI#ERE (Error prevention) @ B HFE BERIREASEREHE - A ATEHRERS 11
(A EEZRIRE =

(6) HEFREAEIAE (Recognition rather than recall) @ f¥1: ~ 174 ~ BN 5
R g/ MERE R RRE A -

(7) {H AR EEFIR% 22 (Flexibility and efficiency of use) : FA40ME L BRES I &
BRI A B (i = A3 R £6 3 I F 35 mT F2 B bR S8 RS 1Y

-13-



TRy o

(8) FEEBFIMfE 75T (Aesthetic and minimalist design) © A& FHH P EFE R &
AT B R E AT ER ©

9) WEIEREA ~ ZEGEHZIEE (Help users recognize, diagnose, and
recover from errors ) © FHEEHIZ MR SR FOTHTRRE. - DARERS H R
Pk A B IR Y AR T 15

(10) B BELSHISC M (Help and documentation) © FEALE SAFAYIE T » 4
FHANZE A SRR TR AT DA A F 240 - (B B BG4 ~ DA RE
HA WA BB A i G BB o

BT R ELE Y 7 Bk B AR 5 - BE AR AL
H HAITEE] (co-design activities ) » fFARLEIERERT T A A
G TIEH ~ T8 M @B A A ESSE - MARGHREE T > AREHEHE
2 /o

()
pe
b
5
_I[L
Hm
}H %H
‘Hﬂﬁ}
zrxr

g Sanders (2010) AYZEHE - A B ARG TIEM N Z RRZ R LIS A=
fErEE - 220 (Form) ~ HIY (Purpose) ~ k%% (Context) o

220 (Form) fER2ESLAIEEYE b > 28 A B AT ETH A B > Sanders
(2010) FH=FfE A R AKX > TAE (making) ~ #i (telling) FI4375 (enacting) ©

HI (Purpose) f81YE TEM 708 5 ARV A1 - 728 208 DUFE (A B 2 7 ke
(1) M (Probe) : #+Z2ELFELTHRA o

-14-



() B4 (Prime) @ RPN R - (EAOITERFE0H H R SR e i o
(3) HEf# (Understand) : %22 B A 5 B AU ACES 6 SR L0 T 1% -

) EH (Generate) © ARSI AAH LS A o

\‘\

3¢ 2-5.1 £ Sanders FE3CEE M - g1 LAIYRE H ) - B H — 2 Bt TAEDS
WA THE KT o
7 2-5.1 0 ANE HAVE ) T AR5 &
(B R @ Sanders » 2010)
Z =
= = = >
TOOLS AND TECHNIQUES ) = = é
Q = o =
& & = Z
S -
=]
MAKING TANGIBLE THINGS
2-D collages X X X X
2-D mappings X X X
3-D mock-ups X X
TALKING, TELLING AND EXPLAINING
Diaries X X X
Cards X X
ACTING, ENACTING AND PLAYING
Game boards and game pieces and rules for
X X X
playing
Props and black boxes X e
Participatory envisioning and enactment <
Improvisation X
Acting out, skits and play acting X X

-15-



s (Context) FE A2 Bl Akt AE MR 38 28 » DURAN AT AR R D5 AN T A -
AIRAE wT L PO 8 e JEE 2 i At -

)

2

3)

“)

E#S R/ INEEAH A (group size and composition) © Z2 BT ] LIE2 B B
FH BB 75 AT » 7R m] DABRER B S NI 77 =X - BES/NH R A B
FER R A 15 3 i B 1R K 75 52 o Sanders £ 3C HH sl ~ {0 3R B A 30
Sy Dz BN B BN 77 28T o T USSR R poR - BT Y U7 =X
AR N B BRE 2 B B MR AR - 28 B2 [H3E
B8R ~ Kt n] DI NI 2 B T A EAS - Aie S L AEE)
BEE RAFROEERE o 72 i RHR 43 A a e DUE A B B NI 7 BT HR &
B > A SCHINE HY - TSI B AT I AR 38 A ZE LA (collaborative )
RSB E e

T I EAR b (face-to-face vs. online ) & 22 il X5 HE At L 41 DATET 36 T H 5
FELT » I8 ARG TR F PER A i T 7 30 - ARTE BRI BT 77 X
PR 2 A R Y RF A B B R BOAS o R Beffr 4 - AR Skype B A%
EARERE R T 2 R S A T DIE SR I A 22 B SRsa o BRI
(e EH MR LA TRIRID R » IR0 R L im B e = IR DI AR B3
G170 T4 (enact) | o

itk (venue) @ 2B ARG B EAS L] DUE R AT 07 280 - 5 FH Y538
REZHA B EHOENSA » BT LEER e HRESS o REBRIT
W3 - 355 i ENEEEIT R A D R 2 8 BTG R R ~ 220

FIEBARNZEBIR (stakeholder relationship) @ #&&t ~ WFFEHEEFT 2 [ LA

-16-



KAZ N B 2 FRBFRE S —EHE S ENER o 2 BARE I RRORE

TN FE R P RE S 2 B\ B N7 RAF HRE S TERIR - 2 0k
TR i B A AR P A Bl — ] S BT R AR - S AR o 2R R
FF [H] Rl AN B R AL Y R - 22 B st ARS8 B e — R
Hj o

\‘~

Sanders H7E SCFE P LA R A ARAS 17 2 B e Ty Bl 22 HEORH S8 I 48 R Y 5 ik
BT H - 4038 2-5.2 ffii o

3% 2-5.2 0 NENRAE % A T BAN G %
(BRHJE - Sanders * 2010)

-
CURRENT APPLICATIONS OF THE TOOLS AND é . 8' %
TECHNIQUES z| 3| 8| 3
z| 8| £| 5
MAKING TANGIBLE THINGS
2-D collages X X X X
2-D mappings X X X
3-D mock-ups X X X
TALKING, TELLING AND EXPLAINING
Stories and storyboarding X X X X
Diaries X X X
Cards X X X
ACTING, ENACTING AND PLAYING
Game boards and game pieces and rules for playing X X X
Props and black boxes X X X
Participatory envisioning and enactment X X X
Improvisation X X X

-17-



T2 B EE T TE B AR H Y DU RS IS TE R A o A DR AR
TAEDIHIRE - A BESH S N EIR S B B S TE AR E AT E R T A o

-6 i YE I B X b R TAE iR

MR 208 ~ A ESE (2000) BREBEIBEMFRINITE - Bt ol B B AL

B LI # i & el F-a /i 2y B BT 10 [F] TAF o 55— R B e DL TR 7 208

TTETHrm (IT1) DUk TR i E H (ID1) - e f {58 A 72 (] S L

AR TGRS E R RS - AT B BRI (B TR AERIE T 1T2

TR R REA B /T 1D2) - FJOEITRHMEIER - REEESBORA T
BRI A8 wl Al - HATSE05 2 S iR A 2-6.1 ©

IT1 17T ID1 AME
v !
T 71
v v
IT2 /v E D2 1)

v
ME FHE
A E
v
st HIE

2-6.1 » FFREIEREE T miE B ey & TEE
BORARUR - RO~ i ESE (2009)
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Wtsesse R ERAR AR EE R /T i e T B Al LR A e B e TS & A5
R BR—AT]  EPRECTATRGT ~ % HABUSHIZ R E & - R B B
TR AR » 7 AT SR 58 B B AN — 2 A (i A B A e - 5
EEREM 2 - MR E KRR o AR RGT AE H A st 7 5 - FEA
FIEITRIE AR - N2 Z AR ARIE R RETT » (EREfe fiheaT IR AU - IR
PR R BUEATAGIR - F DU A 2 A 2 R R R ST I AR B A T

AR ELIRHEAZ

MR F #7320 (Ma, Chen & Huang » 2006) » [EEX Bl B —BA JetH 55 {3 A
AR ZR RS TR T AL A X P ) AR S (B (B S 55 RE AT 4 R o 1
B P A E KA B DU SHEAE o MR R0 M B R AT RO A e b - 2 EIK
SRS SIHAE IR - IS K P 0 ol B 3 ] P B B IR R (T~ REES DRy 7

5 o

2-7 SRR

Sy IR S — TR Y U7 1 ik s T B a3 A T — S R AU R E
AEPRE AR E R TS R T LAY R RE o MR8 Jacobsen, Hertzum & John (1998) FY75
% BB FE ST R 2 B Y 2 M F A

(1) I N T 7R SE B FAR - (LRI AE & BRI A A S8

(2) f A & (R A Rt e e
(3) R E IR T RH e R BAR - (HRR 2B S 3 REHE % iU Bh (E A RE# 2 i
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PNPERES
(4) & SEBRI IS
(5) i =& FE FUH 2 SR IR A/ B A 15 44
(6) I TE H A MESR A G2
(7) ERES TEET Lry
(8) AMHAIENF

AFAG TR R A E A R - FREEE (D) MR Q) MEEAEREE

BIAn{E A = BNV B S Rl LR 2RIE Q)RR e W — 0 - 3R el L D5 iR m]
Tzt E AT MEE - NI 212 - B H 25 TR TR o B 5B NE P o
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3-1 WHFRii e B A AR

AHWETE R DL B SR ME R B i M ZEWT 58 - Sl it SRR 507 30 IS IR
FaTs > BETALI A B GRRSESE - TR BGETEAE (15 3-1.1 5
) e ) Mt Bl B R A I 3-1.1 Y &) AS B sl A7 A8 2 72 52 ([ 3-1.1 F Y gapl) ©
PRI A il 3 L JE A T e EH AQ ) A ME P B 2R (18 3-1.1 iy E) A2
R (ERERT S T2 LAV - B2 Teat iy SR o WHZE DIakat ey /i - (K3
AR AR B DL R SRR IR R P 5 ) o T et Y HUAR B AT GG~ SR LA AR IE - 728
i AT A AT B R & PR T 20 A B RER IR Y R B TR RS IR E 1L -

PRI » FRR AR Al B s T il i AR B s A AE S M 22 3 PRI 288 DU R &
DERIFSEN B RS Tl am M B IR - (HRAES TR E h#ER » ~HE
A B ZES  BETERME IR A TEII R ARG AR o AR filiA S22 it A R
FrIEAE 2R - BPRLIThBEE A 2y e - MR B i BB BR U572 DU AR il 8 A
Ay E (18 3-1.1 FFHY Evd) » JE B S ] it Bl s B AR o - DAt 2 A Y LA
R (1 3-1.1 T Dre) - WAEAEEZAER (B 3-1.1 F11) gap2) o FESTERVETES -
FEH WA - BT et Ak LRV AL - i R TAERAR RS - TREATAT R
FHEIAENER AR o MR REGERGIE T - TS IRRF » At TR M
T A7 B R A BESE 245 & Rca T Rl Y s AR YE » i mea T At U 210 - (RREEAF
i E+d FURRCA °

RO T — AR - B8 SR A IR S HE TR 2 i R A A TR
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AlEAEE (R R R AL - Ay TR v LR K s am A B MU - AR5 2
FEAE— B e VERY A8 - WHIE 8 S AN Seat AT (H RO S48 R - TREAm (5 R (H RE
DUE Bt BAEARE R - LUk R SE FE S HORE SR o W2 RS Hi By & R 15
A B G EIEEIR - R A REFH 2 R R ~ DU AR A A A 2 i

PRI - W 9% B BAGH BA S+ = AL B S Oh st il AR = (0 (5 P 3+ 72888 ) P P At ik
ACRIIE — {8 53 - TR A AT EAE (I8 3-1.1 oY ) FITAR A EE 35 il m] DA
FEAAZ AN AR - O TE 2 L o R A R E R - RIS R
W SR BB E 2 TARTTRIRA A} - S50 PR I i 5 5% 2 il B e ) R 5 -
RARAN TR AR AT RO » AR Al s

\

I

mf% » W ZEE RIS AT IE - BRI 2 JR H 2 5 T b ZH S P il ) JEL A PR
HEFT 10S FHHENE FISICHE S 1 TATAY I E o L AT 5% 2R B iy ] 2 1) 3 ML Rl s A el 3-1.1
IR R IE R - 73 BURGER A o

e E+d e
gap1 E gap2 e u d _>D
D) D . u
i —
1. 2 3. 4 5. 6.
X 7 i) 5 ] ]
R @\ El st M kR
® & i i3 & 1N
5 1E Al % 1]
bi) it s IR
i = i

& 3-1.1 » WFFEEerg LR %
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AWIFFE AT 93 2 = R BE P o 55— B 20 TR A Bt il oz Bt R AE 22 ST 9T - &
P R a T Bl B TR Ao P T A B Xy - Herp ]y

(1) SCRRERRT : SURER R A B B & 7 i I Y R A 2 5 T ket 1R 1)
o Rt TARFAR DA R eaT 75 AR B SRR - & BT e & A S iAWt 78
EEARHIG, o SCRRERRT BT 7eE A MESE - SR A RLa e 5 o

Q) FrEEHE AT - DIEEE RIS - B AR ERRRSUETTE BRI
IS B B B AE R E T A et B R - DU BRERAY 7 0 - o M/ TR T A
R B TAEATEL R o 7E S SCRIAERY =B - BFFE R 8 AR A R A
A or TRERTEL R - BERI AR A iR IR S A TR B A A R sk R AR T o

(3) W R TAFEE @ DAt ey & B TR AT A &1 - RSB B
TRLAM B et Al 2 T SRRV L AW FE2% 15 S E X & (R - A2
BRI R AL B SR 5RO J 5 R Y - SR R TARRR -
G &SR TRRAVET & 1F - W A S A ERNIRE - WA
AL R L -

P R 5 AR Bl B e s il o P 9 20 SR S i TR S A 22 L DRI
R FH (S P A Y R 2+ AU 5 SR B PR ) 5k o DRI IE 20 B DA 22 B s i
B AR RT R il ~ TAZATER A 2 < IR A8 - HA A

NSAN

(4) ZRMEHG - AE TAZMN ~ SeaT A B F 2 AL BRI - IR T M IR IR
FOE B - RSB R o R AR AT A s A R R R IR
FERnE B SIE - 8 L O 2 2 o B LR e i) R B R A ot P e ) 7
[ o AWFFE S AMEIEEE T AR EARH R 2t il ~ =583
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Frafe TREAN (LR A\ 2Rk ) AR =AW R G i SR A H B 2
AR E R N AR s R N E o

(5) BIMIENE © K32 W AGT TR ARSI AR - 3 AR AR iR 5
FIPERSS AR AR ZE R I MR BURT 8 72 2 O R Y o T AL 7 B sk
iR L S S AR B PR o B Y AL - EEREAE R TTRR A ~ seaT A AN A &
HIAT % o AWTFERRATENE B & T RS HEAFRZEE A R = AR
ESCR A TARAT (H A AR ) TR - HEE A AR RN AR 7S
B o MR E R G R A AR EERVEST T — JCBURTIENE - Sl DU 2 i3
TR T BT AE o

AR FERE BRI » T AR B = R B ¢ B A BIPERIER 73 o WEFEE IRIE 1
IR By BT R 2R T ARSI 2 Bk - BRI RS REIEE T ~ Rise =5 5
PR BRI S HLE AU S - e m R LA o

(©) HriRs TR TR > 2B AR (TR STl ) e

2 FR AR DA e AF 58 2 A1 N RS8R I o3 - AT i o i SR LRI -

FEAIA A Rk RN S o

Wb B 2 8L K B R A — R AT o
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et T i kS
BE—PEE o [ LARAM vs. 3%EtAm ] 5%t A= BRI
SRR 1 % (WF3eE)
2 %4
AN T 1% (WH9eg) \
(B Aok )
9%
o [A] CAE R 1% (WH9eg)
(2 ARH)
BT REEE | TREAT vs. B&ETAT vs. TREEN | 2EARREHIEE
4 %
34
S FA 4 R (Wge5 HL R 2 B \ 34
(2 (R H)
HEW34)
4 %
34
BN E (Wge5 HL R 2 B
(2 [ EsRE)
HEM34)
PR - | ARG AIE
HTRRA T T R B 5 1% (WH9eg)

3-2 ixaHREMEAE R TR

AR R TakE L | - a8 B R A B ~ EEACTIR SR - R
£ 55— R AT RER e = N EHYIB UL » 5 i b 286 72 18 I 24T i 58 P 22 22 1Y
W R AR 2 — o AR5 UG ERVER S - A B B AR A -
HHEMH T MREERES - R IR TR ERE R AR T8 - R AR Al
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REHER - Bk ML AERE S EEEEE - KNP e (v et
HQUBALG - iscat 18 R FIAE G 8 3R AR E I RZ X af A o0 A b - Al
BRI/ st R o ot Y8 I A B PR P SR AT RO s R SR PO 2

3-3 2Bk E B A F

HFEE I T RS ST M BB AFE R (Aalto University) SCHARE + SB35 T,
(EDIRIRIBIASER - A 2% Sanders (2010) SCHIBIAK TAEBINTLR « AH - &
TP ALK SRR+ SR P 5 R B A 2 — LA
Y o T O B B4 = (1 B AT AT G 2 B R S B

AT - R ASTE B RIS H 2 2 T AE — (855 R B B E
R A B R R SS ~ JERIRR SCATT & - DT8R AR AR Th R S es T il
TAR AN LR FE i [ R AL BN 1 1 - IR 2Rt H AN — ey 2 8 st TARYTNE] o
EEN AR I SRS AR 7 By TR AR AR o

HIRIES > - 4E [BRISE | EALAYSCPAEA IS 2 4% - MRIETHE SO LUK (i H
FHHIEIER - 518 SR A TR T R 2 R L TR S I R SRR L+ R ol R
s it A PRI E R DU IR SRR - B e 2 E R EEHEAR S
W EERTETE - A REIE AT - T8t 277 AR AL B IR RS » R Y
RUERES RP - 8 USEREREL —E DEBEE] RIS - i5E
BAEGME BB RIEE IR A S ~ SRR EL AT DU 22 R Y
HINEREOE - AR AN TR RS 12 - I HEGE S B RS2 A8 B DR 45 1) I B
Ui o
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FEEL S SR AR ROR (R - ISR T H BT EIRDL - D 9E4

i B E SR AE ] LI 2 LU BB

() Bpegfy [ ] BRI
) TR AP RER 75 7T DU s FEIIRVRICR (B - 20 R0 A & R IR

3) o

oA 1A LR Y TR

(3) AT FHEIE AR AT REE ARM - FREHT R UVUX @t 778t - 2L
R fit R BRI B M IR 5 W AR o

DIZRWESERT A JEE - BT SE#a8 s m] LUZE IR TR

(1) Bigasatam ~ TA2A ~ (EREEAEEHY A8 -

() BRI &2 508 FIH TSt -

(3) B TR R o ks

MR Sanders (2010) $2 Hi 922 Bl X5 TR AL AR -

W

RETS IHAHSC AT R R

CEER S R

AR R o3 s DUl 1E) B - G A/ NI A B ~ TS T R | > 3 AR ZHE
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