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SEALGE TR - RSB AR ~ (B FRRFRA] ~ o (7 B S 1 70 S0 AT L8 FRF 3« FSEREREER - AR
HEG B S M SR AR G E L - (EHEEE NG A R st EhE 58 U & RAFRI R
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EHEE I E SRR (emotional design) o RAFHYIGHE RS & IE A1 60 A& B A L g B SR - 5L
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FE G FLEREA RS - T E R A E SRR B AR 2RI AHEEE 5 TR
EIE IR B R » AN FIDHRETE BN SCR AR S KL 72 SR Rl NI I 1 WP » AT - K
WFE AT B AR A thiaa B ~ DhRE ~ BEA 1RGSR R Bl L a - S Baa i
S Bl TS G - MRS SR RRTFEAERA kR R S AN RIDTRE M BN ESCR 23 2 A7 (BT 3
G H R )5 R B BT AR A TE ERSUE -
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2-1 S EH EHEFRIRRET

T 7 Bl o Ry BTN EET » AR e e e s/ M IR S T AR » S8 A B A E RS IR
55 o SR » B A RCEE (user experience ) [ 5 @ENTH FIE R LEIEEL - H U BEEREEA G0 & A
e ESOHIR S ) S 7 1ok P A% 1 728 A2 Y JER RN S .2 - (Linden, Amadieu, & Leemput, 2017 ) < £ 77 Bl o %2 A
Sl Hh S AL B — (LR Ay — {8/ N DJRE (McDaniel, 2015 ) » AlTw] s 388 {ll i @A A (5 Y 1k A B s )
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(—HEAHE) —Hhda - METR S USHIET - AT A EE i S 0B 7oK ~ Bl b
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(Michael, 2005 ) < FSEIBCR L SAYHI G N B 8) - ABfg— K A8 5 20RY SRR A — P R G R & B -
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SIRER T B OB P A T E B B RIS MRS - W5 RBE A H R Az BRI IR, - AR
AR EAAAERS /30~ ZEHIIGE - ZHEEEAVFEM - L HENT 50 SR L ry A EhERe -
TG I ~ AR - SR AP AOGE AR ER - B I F A B S B LB B 2 7 =
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BEAPAGE A B T #RIE ) - BEHIISEE Krippendorff (2006) i @ T P EHENE SR AER KA
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(visceral level ) ~ ZEZHRAERGERINITT RyJg X (behavioral level ) ~ DAR[ZE 8 72 bty & B L B ER LI ARITI S
RJE R (reflective level ) fEE{FEEFE (semotion) Hr » GEtHlZT I A S MBI e Bl /5 =0nmnT 2k
PR - DUERK Norman FTE EIARRER K 5 MAEME S EH - & e MR i ERID6E
PRAEEAR TP SRR - SERIT BRI B o Bl TR S A RS — B0 R - B B G 25
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RHE R BB EEIEE - EIRE TIHEENE TR TR el TR, o R ATERE
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Bl s T AHRIRYZ BREAERY - S BIAEE DB FE ARG ~ Basg ~ RERSmiSEldes
HIHAE - Jeff (2013 ) ZEEEANTOH A BHHIEBER] - 6 il SACRTEAL R INELREGEET - QAR sAT g
BIEGEN 5 Saffer (201373805 13% - 2014) FUEER G A BhE 72 SRR/ » — S A Bhasa HERJF E R i
Iy SRR - A HIREEE R B ERIWT e AR EME T BRI, - KL T2 i — A -
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R0z — » DA rT 45 2015 R R AT 5 P 2 OB g TR 195 RR A L B 1) o — S P 17 IR 2R
513 Mehrabian F[1 Russell (1974) JL[EFEH - ZRAA RN » B  SZR0RERE —FEAE RS ROBSHH P AR

i PAD 5 o TR J #id Ry v B R B P A SR B B S FERY RIS - WG] RETEARAS - osrea
AHLLERE A (Menon & Kahn, 2002 ) « {5 A A il 5 75 B0 1E & » BT S iyEh s 722 52 5 R ( semantic
differential scale ) £ Z{EREEBARELE « MR EIERS » WERAWE » W EIHME - FELIHEE - BHE|
SN o T MAGREME L ARSI I AR B SE BE A : B RAR RE BB A (Eroglua, Machleit, & Davis,
2001) - 5 HE RS2 B m BEVARDE - 178) e PRI SR UOR - AR e B IR sz i R
R EWTT Ry (Matthews & Davies, 2001; Ryu & Jang, 2008 ) il & WG E IS FEMBERERE RS - Frd
CHRE R A SR ROCRIEGR ~ BUE R  WUF RS « RLaRBIR R » W RERIRAS ~ MR RIEE -

TEPRERF G AT » WRGEE 22 /D T et o 0% AR LRI B SR NGUEE e AN [RIRE Y« 6 JINGEE S $8 A SRS A8
YTARRRE » B (F e 17 SRR A T TR R » 1 S HCAR R Bys WA /A A (R FHRBATE (Koo & Lee, 2011) ;

ERMGEFERY 2 AR LAREE » S B A5 (Thayer, 1987) < dEZEFIEHEH © FrlREdn
< FEHAAE RIS B £ - BT JIEGEE ( energetic arousal ) ¥ tie ELAT REE TEAHRH - i 2 9RIEGE ( tense arousal )

B R IRA7 A 80 B rIfHRA (Koo & Lee, 2011) o T SZPcfEfE |, RSN - IRBUE R B E - KR
B A o B BREGE Y n] PR BLEE R F FH Y (Mehrabian & Russell, 1974 ) o B4 A& 6 B EAR 1S 0G5S
NI - A SRR R ~ A SRR F R - R L REPkEE (Eroglua, Machleit, & Davis, 2001 ) ©

XMt (dominance ) FI#%H] (control ) ZAHFINY (Koo & Lee, 2011) » wI#d 73 Fy v] L B RO $
PERF AT Red2i] (behavioral control ) ~ [XI | FREATAAYZEREI#ES] (cognitive control)  ~ PRIEHER
B H AR EERE] (decisional control ) (Averill, 1973) < W02 BT S HUEE R 72 5L S R HEHI S 4%
il ~ GBS R ARSI ~ EE RN EE NIRRT - B E#ER (Mehrabian & Russell,
1974) < HHEL B4 #r el LIFS%T - PAD {5 RCBSHHARE M B i & T A RS TEE - sedafl SR RIRE SR
TERK -

S 7+ NEAEBITEB I L 2R E S AT LAY (mental models) -+ {E(E#5E A (task-
based ) FYIRREE N ABERYHE S B ERE (attention ) {ETTESIEIERG JJHITER (=52 - 2010) < NASA-
TLX §¥& % (Hart & Staveiand, 1988 ) fii Fl.0 & & faf (mental demand ) ~ A=¥&fif (physical demand) -~
HE &S (temporal demand ) ~ FIFFES (performance) ~ 23 JJFREE (effort) DI HEHTFERE (frustration
level ) /NREIKIZRFFAL B FHE R EIFHOZEAIE i 5 (cognitive load ) » DARFSE AZAARBRAY SEERE ) BL LB
JRFARRIE - 5B A I B aN = KT T Ry (information seeking behavior) A2 H1E ERZERE - /R Ry BT TTHSHY
— 5y » RIS IS R B GRRE (meditation ) A B T HE A5 Hg BN TR BB IR I -

Aot BTl - ACHHFSE DL R B RR B R D A Bl AR BN AR - BIE PAD T R LB IS
R DR A B B B 1o A BN TS R -

= HEF®
3-1 HAEEHE

B Johannes (2011 ) £ Meaningful Transition FEFZEH B T /@5 BER % B EM - RIEESHE)
E et HRuG L E o Ry 6 FREER > 40 FEE 1R -
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1. fEJE (extension) : 3EERHEAZ ML IR BE FIOIENE - [RIRF R Rl E 45 B 22 -

2. Jjle) (orientation) : dE#HMIRRERIAYRBAAL iz - wlfisll & ATRIRRE GRS - 0BG B I E R
JrI

3. HijfE (feedforward) : il Ley 5= A vl 7EBY ~ B EIRE 28 AL BT -

4. [xfE (feedback) : FRIIEHIE LEIHUAKR -

5. 5@ Chightlight)  Ry5 ORI IH BE A HAVEME -

6. %fE (awakening) : FFFEETFHEHR LSRRI - FRERFILEY - ATEERFHEL

W 1 &aEEZERAIE

ALK T IR 2B T DI REME 5 B Y SR B A B - Hfid Bl 6 R AUA 5B Ll
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A1 A FLEAR T A A RISCR I A B 5 RS ARG B A5 15T PAD TSR R itk
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3-2 MEBIREER
AT BRIk VIR B SCR - FEPERR SO A T3 T - AR T A By 5
fofielE] > DUPEAZ 5 B R« DUERRA T 1k -
Lo B A AR A - B TFATER RSN > 40~ HEE 2 Bk -
2. FRA B BRRICK - A TR MERIZE AL e A S Bl - A6 3 s
30 B C: lITME A - JEA TR S B - AlE 4 Fr e

4. AR D : B > 5 A - 22R04ERE (spatial extension ) ~ EHEH] (awakening controls ) i
TR - alEl 5 s -
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Ik AT ke
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g

Pre life of synmes edr
fuenm fafd fds lome fur
de fdjikkuu fdsasd fsdg
music  Pma life of ayni

- " : fdsx of fuanm fatd fds | i PR
Leome ipeffe Leome ipeffe Leome ipeffe Leon fsx of fuenm fatd fds lome

Pme lifs of eynmee edn Prme life of eynmee edn Pme life of synmes edn Prme

Prme life of eynmee edn jie de fdjlkkuu fdsasd fsdd fdsx of
fuenm fafd fds lome funk music. Pme life of eynmee edn jie
Tdjlkkuu fdsasd fsad fdsx of fuenm fafd fds lome funk
i Pma life of eynmea edn jie de fdjkkuu Tdsasd fsdd
funk music

Pme life of eynmee edr

Pme life of eynmee edn jie de fdjlkkuu fdsasd fsdd fdsx of
fuenm fafd fds lome funk music. Pme life of eynmee edn jie
Teljikkuu fdsasd fsdd fdsx of fuenm fafd fds lome funk
lc P
dsx of fuenm fafd fds lome funk music.

fuenm fafd fds lome fur
de fojlkkuu fdsasd fsdo
music  Pma life of ayni
fdsx of fuenm fafd fds |

ife of aynmea adn jio de Tdjkkuu fdsasd fsdd

B >
W2 BFA: AEEERA

Lol FEEE S TFeF2:27 @ ¥ 36% -‘7. wil TH2:27 @ ¥ 36% x4 wil REEE = FeF2:27 @ v 6% 14
= Leome ipeffe = Leome ipeffe < Back Leome ipeffe
Leome ipeffe
hhk
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Pme life of eynmee edn Pme life of eynmee edn
Pme life of eynmee edn jie de fdjlkkuu fdsasd fsdd fdsx of
n fuenm fafd fds lome funk music. Pme life of eynmee edn jie
e fdjlkkuu fdsasd fsdd fdsx of fuenm fafd fds lome funk
T me life of @ >dn jie de fdjikkuu dd
Leome ipeffe Leome ipe‘ffe fdsx of 'm fafd fds lome funk music
Pme life of eynmee edn Pme life of eynmee edn

Pme life of eynmee edn jie de fdjlkkuu fdsasd fsdd fdsx of

m fafd fds lome funk music. Pme life of eynmee edn jie
d fsdd fdsx of fuenm fafd fds
music Pme life of eynmee edn jie de fdjlkkuu fds:
fdsx of fuenm fafd fds lome funk music

djlkkuu fds me funk
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¢ Back Leome ipeffe )
Leome ipeffe Leome ipeffe Leome ipeffe
Pre life of eynmes edn R of eynmes ed e
Prme life of synmes &d ne fife of synmee cn o adn |l de fdllkkuu fdsasd fsdd Fdsx of
lome funk music. Pme life of dn jie
fafd fds lome funk
filkkuu fdsasd fedd
- | .
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. .
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W
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e life of nes adn Loy
. e
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WS #8FED: 2N

AREBEPEPR R ~ T FIMERFRAEB A EAY-F3 - BRELE 4 SROURE S B AE il FITE K Ly
FH - FUIH Sketch o AG R HGET T 4 FEEG SN < TR ELE - DUk /B Flinto f¢q 5B
SR R A T RS2 B T - ANEBR 0L A APP R E Rl — B2 EERIREAIRETT » 50 Bk
RSB B T RETFAERE S R LAYB R MISE EF I KIBE A FE32MIE < 52 G DU R B8 T4
PR 1 /R R I+ SEER TN 18 B2 50 kM - BN TAERIBE A A M E R AERE « S22 231
30 # > PR -

FERBRAGHTE S T E A - WIENERE T 32 B AN G B MET- el 252 8 - Bl
SEERTE L RIS 2 G B AR SE EEREE S T R H AV - A ERRRER RS AR -
FHR TR I ] 08 R b~ v~ R s FE A AR ARG AT 0 R 6 st - H.
2 RN I SR EIE P IEAS ] SERTRGIR - IR BUE SEHIFE AE 1S FPPRIRIRIE 52k 6 ZAHFIAR A 0E -
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A0 6 Firz o SRR Fl B BE ZORIKRTARAE 4 SRS BN ERE - SRR PR S S Bii
WIEFERIH ISR B8k - ARSI N ENE 1 - SLHIBTFREE PAD (SIEE - FEEG AT RS
5t VISR glil} vE N

-some ipef osome ipeff Leama ipeff < Leoma ipeffs ooma ipeffe Leoma ipeff
¥ 3 3
E—R W E=bm
. Leome Ipeffe B Leome ipefle ‘; Leame ipetie a Bt Leome ipeffe - E = Leome ipeffe ; Leome ipeffe h
me ipste Leome et
el EEEEER | 7 EEmEmEes |
e anw

W 6. WEAMAIE S MEVEF
3-3 BMREHS

AHBF5EER I BrainLink Lite H SRR USSR E B 52 5 A T A PR BORHREE - AR 15 #Hl
ARSI AT SRS & PAD LB SIS SRS SPSS #ia Tk s 1 7300 ks 5 DU g HL B e -

FERERE IR eSense SSRGS 15 B OEFTAFRE A 4 HU RN A R £ 0 21 100 [ iy B G HUE 2R
flr B2 HIH NIRRT TRIBGRRIL © eSense HUEEHRBNRMAERT TR, 53 TR, JKHERTSRAY
FERE - Bil Beta BEAHRA - TR - @0 Beta B2 1973 FEATHRTH ST 5 1 eSense B EFRHIIATE T
RFEE 5 B T RCRRE ) BOVKAE - Bl o AT - FRAYZ TERERIBCRRTEE o Hirfr eSense FREAE 80-100 If - U3
BETTSGARE S 5 FEHE 60-80 By » (URBEEERTBGREE 0SS 5 FEHE 40-60 HF R E MK
FRAEETSE - FRELAE 40 DU R B i i) -

FolECRAE S PRREE - WH9e B E et S BT (reliability analysis) FFff PAD {5 ki &Rimy—
M - DU RIS v] {5 BB BS A U - TEMERS RIS TR - SR ABEAHETT PAD —f&HiA1Z S
ERET R DUR B IR 748 SRS AT WG DL LSD i LUK 1 A 5 e — i ) [ 2 T A 22 FL M - A2
A BREHGRSZ A R R 2 1 E R H SR OB ARG » DRI AR 22 DA b 286 5 369 525 i
TTHYAE B ER5E - AR SPSS fE ke /3 i VUSRS Rz 15 BN ISR & PAD L3 5]
F AT TG AT (regression analysis) » DL 15 FO#R/EARE iR HO ISR B8 1 80 6 A0 ~ IED
1B ~ SCPORE 53 RSO s IR s PR PRSI (linear regression ) & J7=CHET TG T34 - S Bl HER &
(LB B 1 R R R & B (R R i Bl 2 S o FH 5 P iy D B 2 R R
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4-1 1EHE B R R b

SIS E 4 FEG R (SR F R RS RSEI TS B HTHUR © Cronbach' o {HEZANY 0.9 - &
AR R PTG AR A0 R — B0 - FEREHE 4 FARA D BIEST PAD = {lH il Y B LK) 14 52
YOI LAT R R S - REREURAIZR 1 - 4RI - PILL LSD I TR e LUl » T LSRR A 22
PRI 2 B ©

& 1.4 @%X2Z PAD —HRZEEFEREIMT

BEKE SS df MS F ¥ £ 7.3
PAD 92.301 2 47.151 47.896 0.000%
R

&M 565.925 119 4.756

ZREA 229.328 238 0.964

i 119

%p<0.05, ***p<0.001
3% 2. 4 @4z PAD =HFZF15¥ 5 LSD Rt Lok

RiREE W fE XECEE Yi9E
Tavti R - 0.000% 0.000%* 5.603
MREEE - - 0.000%* 4328
XBOrE R - - - 4.803

%p<0.05, ***p<0.001

HRIEE 1 Bl 2 FoRs » FRERIAT 5B HT Al PAD =i BT SR 2 5 (F=47.896 > p<0.05) -

HE— D R HE R PAD —HilA) L I EA IR S - LRI e (M=5.603) » BURMEHIEAE
RVE 4 SR HIRF 2 175 Rk X 2 SR
{E 1% 4 S EIE. FHE PAD —(HifAE A IRTE R - AWTTeE— R 4 P Bl

FGEITEESER < L1 4 FOES ISR AR 15 BRI bz 8 (median ) 0T FUBHLYE - $HAFETE
FEBBGRRFE R T SRR - ANk 3 Bk 4 s -
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Abstract

The design of product and interface will influence users’ different emotional perceptions.
This research focuses on the micro interaction mode of users when operating smart phone interface
and the relationship between emotional changes, including pleasure, arousal and dominance when
users are using functional animation and EEG. The research screens four representative functional
animations in different forms for user test, and performs 6 operations on each sample in 15 seconds
to learn about their influences on users’ emotional changes and users’ performance in
concentration and relaxation. Through the brain wave physiological measurement data, the PAD
psychological subjective measurement results are used to “enlarge” the emotions, and the usage
characteristics are analyzed according to the category of functional animations, use duration and
interface’s position, etc. The research results show that different forms of functional animations
do have an impact on emotional performance. Users usually do not have a positive emotional
identity to the effects of functional animations at the initial use, but are gradually attracted after
progressive use and gain an understanding. Such emotional delay corresponds to the design
philosophy of “Later Wow” of Naoto Fukasawa and the “reflection” in Norman’s three design
levels. This research provides readers with a clear understanding of the emotional effects generated

by practical design forms of functional animations.

Keywords: Transition Animation, Interactive Emotion, Deferred Emotion, PAD, Interface Design.



