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Abstract

Background Currently the non-touch gesture interface is not widely accepted by
users and many systems adopt on-system integrated help guidance. The display
information codes of help are usually verbal in nature and provided by interrupting
users' task performance procedure. As a result, help guidance is having a negative
effect on efficiency, satisfaction level and performance success rate.

Methods This research aims to suggest non-verbal and pervasive help
guidance using the dynamic FORT principle provided on the pre-perceptional
stage of users' cognitive process. The pairs of commands-gesture were defined and
the transitions for ego-motions and eco-motions were designed. The prototype
was built and tested by users, and the positive effect of the dynamic FORT guide
was shown.

Results In the three-stage test sessions, non-verbal and predictable gesture
guides were projected to users while test participants were performing the given
tasks of controlling appliances with non-touch gestures. In stage 1, there was no
consensus about the gestures for the given tasks among the users. In stage 2, the
non-verbal guide was displayed to the users for the given task without explanation
and the users were requested to guess the types of tasks the screen was displaying.
In stage 3, the users were moved to a different contextual environment and
requested to repeat the same command using gestures. As a result, many users
changed their gestures based on their assumptions to the guided gestures.

Conclusion  In our final design, we have tried to validate the learning effect of a
non-verbal guide of gesture UX, which turns out to be effective and task-friendly
for appliance control. The result may serve as a reference for designing on-system
UX guides.
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e Eo]‘% HER, g% ﬂ‘ﬂ PC—%' A FEE (Lean Forward) AlE7-2] Qe A
EXATUE FAO R wE2A ¥ty g, ol 71&9 vpeAy TR ESL 22 A F
<l 2&-Y(aim-operation) Al o] Asfels AFACZ & 4 ik, vHd
7] 59 Lean Back A& 45| 2= HHA 9] HE "M o] 35 o] F1L 31‘:}. o, E
A WA 9] 232-43 HpAo] HEt AA|R A& F AFNA Ao ol F71H4Q 3
FFE ol 71& B4 div] Helg o] ¢Fslr] ol th(Enzweiler, 2000). o]& gt A&
2 S5 A QJEHA 02 A 24 1A T} 2 HE R HHA] Ulso| AAI =1
£ FAlotHKim, 2012). AAA UX 42 AAR 7PAA R Eol A= A= Fota
=
A

L;EFLI

Fefo] ula Ag3l7] ol F L 7141 PHEE WolAA eAEe] et Aeld 7
278 717 s Ao $ES 2 AHgaiof s 5 AAA AgAe] glo] B
7} Wit B S UAleh 9171 tEolTHWiddor, 2011). AlAFE 55 A <le a4
£ 915 Epol Tt A wEe] He HRES Holx| Rahw gy, AAH $2HL 9
AN RISl Ts] ALg RS A PETHE wrdshy] Hek KA U
A 7147 AL 71540l tiet ola7h a7 EE Hobol 7% SitMasui, 2006). A2
A UX £99] ® T2 APEL 75| M) ZelEo] Qi emasts g2 Aojsia
A e )5S BE B 4 Qs ARDAT} glolA AH8Ae] of e 714 7)1 E3 The Al
shesafof S LHMeNeill, 1992), A1E A32 Ao AHE e LeiFe 2o é“?jOl
F 50] 31 A 9] glojof Bk Holth, AR B £gu 715e s
A3k QAR MRS 2 Brid Sk W AW FA 0] AL Aok sk 5 A
4e 27 AN 9lo] H7% Ft. oleldt AOFS R dl8] AAH UX
Lo woR (7 A1 9 ofe 7hx SAA WS AAA e olx
o Al AAudsel gAgol Haels £ 44T A9 vdoidolw Frg

e A0 F27} 7ot & thefdt ietES 1Hl Foll SitkBowers, 2013). AHEAHE
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£ UXE] cPelo] 4 oHAql solue >

L3t (pervasive) =2 7%
948 uﬂxﬂs}z] +11 Q1A

A2 A s 9 ABRE L2t ol 94 291, 5 /19 el T4l o
S 411 Ao 28] 1AL W ATHEo] ek Folt E, TVel 2 Aul(Lean
back) Helol Ak AEO] A A4 BEA o] 84S BE A A8 AR E3H
shmz AR AR o] oJ4alA] Fat therat 714 ola] 8 Hol et AR A9l
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2. HAX UXFE Y A2

2.1 HAX FE HAH
AgAEC] Fste ALAES I FPER st 45 gk ALAE F&8h=
T2 I =4, AYAE, AR U, oA R E = S2o] whel theFstet. Table 1914 7]
ke 71E AFE ALA FEAANA & < 9= (Kim, 2012) Al2A = A4 54 F
9 ol AfuAcldE AT AY =72 E]EUA AL ARES Fals 54
e A9 ojulRrk= B22Ql glof3] gAtisE A dske Weha] e Holi

c

ek,
o=, A2A 9] ol A FAI A2 ARUACLE EF2A Y] B S ¥
o) qHel, BA| R 2R Q4] 714 FAe] Lok ALAE A2 o]

b lo fz

X
52 4304 FAL A4 AAsHe @A Aok STt (Choi, 2012). SHO
A2ge 325, B4 & 2o B 9AE A4 AGEL fAFEA A2 B
sfsto] QAEAS Aehs o9l 113 (Bngage) BAE AAHE QuH4 AR
Hol Al Thate] HAETE AAXHA AGSH Ao EASH g HEouE X

42 2o A EAd A e B o] wkth (Wigdor, 2011).
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Table 1 Gesture UX Elements Classification

literature Types of Gesture Description
Pavlovic Communicative - QIAFHES St 20| HMAX
(1997) Manipulative - AAR RES QIE REE K AR
. Semantic - 9|0]X ”MAX
’Egeolgz; Functional IS M HAK
Descriptive - BAME ®IAK
Deictic - JHAI/ 42l fIx| ZOIE
Manipulative - A/ ALE ZEFHE
Karam Semaphoric - N ARINO| OIMAE A =8 AKX
(2005) Co-verbal - M| WEt 10| SUHIAKY
Language - 3L HIAK
Multiple -7 LA 2 HAN
Pre-Emptive . ZSH|CEAH| A|AE AR OIAl A|XF
o Function EH|THA AIARO| HIAX Q1A A%t
Pickering Associated - 71SCA TIsE AN &2
et al. . - JENG E2 HAXS HEYETR
(007) ~ ContextSensitive . cis ™ opsel nm siEfo] HAK
Global Shortcut . XjoICH 3} 010 Cat SIS
Natural Dialogue soeE ses
Static Simple
Vatavu Static Qengralized : Qﬁ/%ﬁ_-ﬁ—i—/%tﬂﬂ S
(2008) Dynam!c Simple BESES Iﬂéf{: DY fF
Dynamic - S8 HAME SXY /F
Generalized
Saffer I
(2009) Static - 712 &9 Yo ols) BE
Henze Dynamic - &2 SE0| Qs 53

(2010)  Hybrid

D AFUAI Ao Fof Futom sk ALAE 1 54 AA o] # opiet
Qlojoh A3et choret Wk B olnlzh e B hakt AAAE Ot phEeld
=l

3

Ao A= Aol AAATL SAl AHEE A7 EEY]
HAL AT FFY HAATE A YSHEE oH= Ao vpgAsitt
(Nielsen, 1993). ol+= AUAA B2 7159 o] AHEAF Q1A HE& S7HIAA 298
ALg E2-& A5 7| 1A Y (Feature Crip) FAMS 9-3]517] ¢35t BHH o] 7| & 3}t

b G&H A2A 282 AsiA= AHATE QA H o R AR 4 Q= A o
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AQSHT, AL e R 4AEE AAHOR FYAVIEE 75 48

9] 75T
"roto] I @ 5lth(Lee, 2012).

Alefae

2.2, 71E MAX UXe| 2XH

A2 UXSE AR ASASZRE L obd7h4 de) wolSelxx] ek it (Saffer,
2008). Table 2014] BoiF-5o] AEA WAl 0] AXA A e SY2el A
Moz FEE7E A, Qo] ARUACI M) REHQ ot FEEE s AR
9 A4S Agshed) AgH/E St Dot AAH A4S BE SHe do] AgEs
ASE WobA] ASA-AE A AA FATH Aol Sulo] AT web U4 AE

of AIAAE A8shs A5 71ad] 28 AME ges] A4st, Atase} A e LE

T 418 WO ANSH: eto] Bastch (Lee, 2013). ohel, T4 SHHE
HAE AAE b2 QST A ALAG AFFEE Aske AAAS A U5t

L EQIES FHdto] YA A A Aol AFaA wAH ofof Gk,

Table 2 Gesture UX Types and Included Features

Feature of Efron Koons Wobbrock et al
gesture (1940) (1994) (2009)
Pantomimic Pantomimic Pantomimic Physical
Metaphor
Metaphoric Ideograhic Iconic/ Object
Iconic Kinetographic Beats
Beat Baton Symbolic Symbolic
Symbolic Symbolic Modalizing
Modalizing Dietic
olF S5 & AtolAe AEE Had EA w2 A AAAe) h5F ALAHE
TR AFER AHgo FEAAS Atetel, 48 A2A) Ae, YFL 45T
< ggst

[e)
4 9= 2 239 Ul(On Screen UDS, 24 A4S FdsH= ool A2 234
=
[e)

Asl= XH"’KRecogmtlon) @Z}O]X]‘ﬁ, HER 752 715 ulof sh= A71719
A& R WG] eth AIAAE o835 US| 74 AAl 24 7He st AR TA7E &
Aol AlFEH EASHA] Foruz 7] 71904 7|98 AL} sfgste BA
55 gt QdEste 719R1ERecal JEAE AR StER S HTT} 7] <]l
ol TAloll TAsh= AR ZAIE AYIL ek, whebA] AR UL ARGA} ot
ko] YApel e A AR Ul 8- 913t Fast F&oletal & 4= qlrh

2.3. HIAX Azt 710|1=
AAA B2 FIA717] St FHo R 7 AFoAe AE U &2 =g ALA 2%
o Tt 7l =2 AFH Ik, Figure 1941 B T AnkE Eojup Ante 744 59
At 716 AEEAE A EE AEE 27 FEstAU dA Sl olul FE Al A
Sguol B Yl SAFEE Sk 94 Sk A AgAE s AT B
Shel S M A7 A ASHe A Qutaolth, HIEE A2AE et <
/qo]\,} /U—/H LG 50 9] 34 u;-_O_ /\]/\E]]E_Q_ A}_Q.x].y]. }\]/\Eﬂoﬂ u—H 0]___ 0 ul-

= = 2

7] 919 37} Qolur] AR Theket ojeelst Aol =g AFIL olek. A8 A7 5

N, lL:l ri,l _11->
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A 7152 BB 9ol sk Sk LA S deFL YHoR By HES e
ehfsto] ko T QlEsol At 2R AARIE BES Fuste] A FSHe ek, 453}
(automation)®] tlAHel 7he] =etelSo] AetElglon olelet e AL Hohe
RS AAH B =S Es] 93 o2 olslolgit

Figure 1 Types of System Embedded Help Guide

7HAA|E Ol A 220]= o] 23t 7ho] =9 tE A}l FEl= Table 33t o] AH§AR]
Al mE 2ol 7 sttt @A BashE o2t HUY Tol=ES AN Hd
A HESEE A At 7hdo] AR Al o2 7HA] AR AN YleE &
th. (Deckers, 2008). 7Fo]=& 3pof Folut A shd Aol SsH =4
FF gaa APE Weofohs 848 At gqiREe] Bladsoe] FaH, dr

2

R A = )

o -1> J]N:

e

2

Z 59| 2| HATE Sl A9 AAH, AEH, HAE G4 9] 7ho|E
7SR A AFSAEL @A FFotL Y AR o4 HETL A 7 o]
o]-Z7F 7 & W3KVerbal  Spatial Code Transition)& Q. 0.#Aof 3}, o]= &3]
! 23 $3P& AR A7IHA B4 AstE Yo71A "ok (Wobbrock,
2009).0]#3t HHA 5L RE 24| (mode problem)tt @4%t EAo] HZEslo] AH Wt
< YolulglE 7= &3 (keyhole effects), 7IH5HA] $-2 453} (automation surprise)
£ Aok, AA AlEol AL o] FFe ARIE 27 ofHth

Table 3 Types of Gesture Guide

A £x HEy Muy Axy gy
gas 59 1SS SN 0 S IS o| ot
710l Verbal E§1} Spatial(FigureHEH)Q| B S5t O O
ESuS Mo wy
o AE zeus st ool Fg, M2l MEs
Ol : HEA| o
— o
gyl EHAZ ZISYA| CIXIO|LI7} OJ2] OISt SHAOIM B 5 5
7t0|1= 0] QHA
A7} RS 435t 7|S0ILE QE7F Kz 2o
THAE 57150 ool HalRl ganE otsie wpy O o
A7 £33l EIATS S8R &t K25
O|);-]|: A %ré! T = = S o o

Table 3914 B3 o] 2ot thefet W49 miwd a2 A4 i‘ﬁoﬂfﬂ 7119l %’f&
A= AAA —MW *}ﬂx}"ﬂﬂl Xlél% Zd“e*ﬁ AH

= =1

@ dohe} Be 59 22 s lﬂ§§%§¢%hﬂ%%ﬂ%ﬂﬂ¢@?]ﬂﬁ
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H3 o] v dolete Aol ZEg A1E AS et A k. whEkA
A|&A] UX 2-8-2] of 2 71A] 3t 7hed] 7ho| =8 S3t ¥ : I SHoA TAsk= <
23 &0 A9 FA 840 vddold 7ol ER 27K Pervasive) YA L2 A
H AR A 0 A5 SYstHA B REEE FE glo] HAad £
Al Aflo] 7hssHAl 2 ALz 7S T 4 A

ol
2
O}HE;‘E

Table 4 Display Frame of Reference

- EY AT TR-MA YE HES floh BIIEH2E FIt= YEXIHE HH= HIS.

FORT

Code based CHOIN BEL SN ERE St MY

information - QIZEHIE 2T X2 4+ U= OAS 0| EEQ IZE EY.
. AL E2 24 S40 QS HE HE.

Modality . 2i2p71210] 21w 4 QU= LIAB|0| Y& RYE2| 54,

Spatial - Landmark - Route - Survey Knowledge

Knowledge - FlZ HEE QIX[Sh= QIZte] X[ATLE Fd ub HAL

Structure

CFX X 7-IAI|'I|. °| DH-FOE-‘ Y= EZ_“\_ h‘gé}

,';,3 ___:L: T 519E 5 A5t MEO| 7|UIEI0] 2302 Mt HAIEA

< - FOIZI 2 E M2t &alshs WA

HZ0| E&= gskCanonical Orientation
- iE0I3: Landmark prominence

3. FORT 7]t H|0{X HAX UX 710|1=

3.1. FORT 7|gt C|x}o!

71& ATFE Bl ALAE o] &3 7R E 272 Algh
A-ALATE] A AT o] R AAA 9] TAle] BadhE
29 ANE GAH 22 WofistAL, @A 352 HATE B9 =
HHo| §l= 9AE Hae|g o Ay HH= vlwge] +PE = o oS¢ wekon
(Henze, 2010) o] w}e} ejA3 sk Ql H]¢lojd AL d
mﬁ”ol AFE AT E, AT A AES AR o) A AR d AEE Aot A

7Pl E ok 0 2 AR 7| R E Q&S AAKNE AT o FAL = 9l 2
1} FEY dF A o] A o]FF F g o] A A7 = AT

FORT (Frame Of Reference Transformation)= 22+ 22 3xH 37t Q1A] A] Q1719
A BRI E BHsr] S8l F7loke Al A &E ulots §ol=2 18E, A &
A, ww, HagldE 59 ARE u|dtth A2 SHlA FA =
T 7holE YA FAIE ou]stA|t, o] P& ofyHol At EHAM a3}, AAE 1
g a4 P AGE1o] 22 TS 99§48 &AH ARE AAStL ofsot=
WO A Yoz vlof] &8 4= qirh. Figure 2004 B AAA UX7F A5k A4
SA7E Gl Al A AR AR AEIE 5l Zﬂiﬂ £ FEMAY 719& A&
5t & AXoF SFEE AFEALY A -] A 1E AH XY HjEo] 2
g HogEtH(Yoo, 20006).
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Figure 2 Gesture Guide and Cognitive Process

3.2, QIX|THA| : A FEH Of

ARl A A SR &5 o2 ALK &8 AEES 9l5f diAT AsHA (fA3
H7k o] ERstA] ¢h=) 7ol EE Al EA, ]-T'jL %_Ulﬂ At BEO] A E AlF
5t7] QsiA HAE FAHA Aol BiAd WS 7HE e FHY 7Ho| B ARt
ARelE ol kol E7F AN = HE O] FEE AAF A4l ‘:]#—E"O] sk7] el o
gk 7EAo) X 9 ARG BiAAE Ao whet 371R] FR/RE FEOIAL o] F 4 FAtlA
o] F2t =y HHAl vl s, o] 2§t Yol AHEAE 8 5 1—5— FORT 845
£ Table 590 A] A|A] == vFe} Zt(Wickens, 2004).

= H

Table 5 Type of FORT on Navigation Environment

BAZ 2D 3D 3D Verbal
- Co- Planar Exocentric Immersed Route list

Z7kEr FL0IZE FR0|¥E FQ0|¥E

°TF Hlm 2t Hlm A2} Hlm 2}
rgalds]

2N 7t 3l

L e Hof &8 o415 0/

He |°|'| |OF2t &8 Hlm_ag‘r
FQ0|ZH Mef
X2|HE B5M X2|HE B5M

OIAIZAX RIMHE | EAN i < < <

e AR A4 H4tet

A ANE |29 F8 BEE A2F-7152] L At B 4P A
ol o3k A4 Aol obd FUA $AUS BEW AHGAY A3} FEG 5L B Tl
S8 Aol S S ARH U ol 913 T Al /1A 84E Jfo|EY R 042 B
gttt

AEAE 79k B 82 HE: slo| oz g Ml 2|4]9] Aelzprt ZAw ojokut 3
ot A28 37HE olafg wf <17k o4 ® %4 (Land Mark Knowledge) B A= 2]

O
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(Route Knowledge) » AA| 2] 4](Survey Knowledge)

Landmark Route Survey
Knowledge > Knowledge > Knowledge
OlFE XA &5 ERNEIR- HA KA &5

Figure 3 Application of Dynamic FORT for Gesture UX
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tF 7)%& Alg it AREA7} Alofe]]
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wesg B Al WAt o]d vl AH8Ae] Beld gAeln A1t 71513

glo] 233 Qe H o] A0 o]F ERAAE FUGHA HAste] M o] HIAE glo|® &
Aolut 3h5S 7FesHAlR dth of7]ol 7150l 3l E7] A7HA] ARgAHe] A A=t

A 7HGlow Effect) ShHol| BAIE =2 5111, 1 AFE A&t 23] oA AIAXE
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St 7| HERTHE TRHIA0 T BET WES AU Jong Gast AN U5
ATt 23 FRe LAAAS Fol ALeAol7) AFH olok gt
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Table 6 Structure of Predictive Gesture UX Guide

ZIEEY 0IF X 710|=

HI 2101 42 B2H-2XQ L B4 Uni-FELY
v
HEAE 7|9t 37 24 EEDAIN HE-SRE WRA

8RS oI, SIX| BAI:
REY:
LB BHS RN RIZ

EIAES HiHSt J24 2ot #E 758t Metaphoric
Z|Q 710|1= Xﬂ*ﬂ X

3.3. SHMEHA| : EfA T 71 710|1E
23 7199 7ho|EY A2 ALK B2 BjAT 3 A] BRI 3HE o 1A o AR
FHOE AR FFE 7ho|E s Alo] 7Hs sttt AR st MR A1H<Q 7to]
£ Wot=A 23 REAE AT £-838 H o] =8 &St
Aol A Agtshs BlAT 7HH Y 7to| Bz BiAT Y] AZHRE A7HA] shte] hd
E(Closed-loop tracking) ¢tol|A] ME &2 Wajukz] o1 7lo|& AR E A|F5}1 AFEA}
7} o] & Aot AT = YES ofo], AT AEHH O A A o} S RUEH
otal, A3 == gEW weh 245 ohs HHAS KEh
AR FH £ XS Tl 018 Agolr] oA o8 71K 848 HESHA
of st o} LA 9lo] 2AL gl AL Table 79| A&EH%E BFY 2ulE(visual
momentum), FAAH SHA o]F(Graceful transition), A|ZF4 & (Visual Anchor), A

3 F%(Task Tracking)®] Y] 7}2] 845 24, Gt ste]of i},

B 1 [

Table 7 Dynamic Elements of Visual Interface Presentation

55 24 =
W SRS S5 2 YRTNS LIE 0 M3 8101 2 A2 o1
== Me O3
o=
RHAAR 8131015 801 71 O[S Al AIZHY, BBEOE B Yl Al 05 X2,
R Cost HE QA 7200l AETT, AN E20| S
BjAT 2% EjAT TAS] My £X

3.4. X FORT 7}0|= C|X}oI &=
ol&

T 709 w229} T1of| tf-gske AlAA, AL o] & A3 ™ Aol Eﬂﬂh 7709 oflaLm

A3t 779 of 15 40] rmo ol ALRHE X, Y, 25 4PoR $Hol 487
9] A, 5, ASEE LA BT Fehel S1HIAE AL T8 AR @

AAA) Feell 24 s mza B 5T WA ES S Figure 4014 85
ZA7}o] o mm st o TR AL 1 7% S40] FeA F, vt Fele] AR A
o} GUIZH A HEA 229 Felo] 44 olnlA| 2 A8 ol nEAL 14, Hds
=2 Agslgt,
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Task

Gesture

Ego-Motion

Eco-Motion

AFgAte] Bhg e A2 oz ae W T =uo] EAekA] sk B2 ALK
B AZ RS B M 2GS FES DO, o LRA S BAET}

o] A|2H Qe Ho] A7} 22 o & whgsl= mrujo] IAYstEE St
HE A o] Ao AAAE Z FORE T4 7HeotE
= AR AR E /AT o) T ThE AREo|U va 52 e 2 Y99S
HA A Gz SHolA FORTE A52402 whgstal §lott o]#{ gk FORT7F AJAH
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Figure 7 In-Car Test Scene for Stage 3
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