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ABSTRACT

Objective: The aim of this study is to investigate users' intuitive stereotypes on non-touch gestures and establish the gesture
dictionary that can be applied to gesture-based interaction designs. Background: Recently, the interaction based on non-touch
gestures is emerging as an alternative for natural interactions between human and systems. However, in order for non-touch
gestures to become a universe interaction method, the studies on what kinds of gestures are intuitive and effective should be
prerequisite. Method: In this study, as applicable domains of non-touch gestures, four devices(i.e. TV, Audio, Computer, Car
Navigation) and sixteen basic operations(i.e. power on/off, previous/next page, volume up/down, list up/down, zoom in/out,
play, cancel, delete, search, mute, save) were drawn from both focus group interview and survey. Then, a user participatory
design was performed. The participants were requested to design three gestures suitable to each operation in the devices, and
they evaluated intuitiveness, memorability, convenience, and satisfaction of their derived gestures. Through the participatory
design, agreement scores, frequencies and planning times of each distinguished gesture were measured. Results: The
derived gestures were not different in terms of four devices. However, diverse but common gestures were derived in terms
of kinds of operations. In special, manipulative gestures were suitable for all kinds of operations. On the contrary, semantic
or descriptive gestures were proper to one-shot operations like power on/off, play, cancel or search. Conclusion: The touchless
gesture dictionary was established by mapping intuitive and valuable gestures onto each operation. Application: The
dictionary can be applied to interaction designs based on non-touch gestures. Moreover, it will be used as a basic reference
for standardizing non-touch gestures.

Keywords: Touchless or Non-touch gestures, Gesture dictionary, Stereotypes, Mental models, Intuitiveness
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A2l gk A7 AYA 2 Szl selA
Aol grom, HTole RIS HFEsk] TV, &
&, Z2AY 5 T3 AFH Al A48 9w A
T7F A= Uk o]AH vheFsh FopelA At
5| & Fol ot T2 AAAH AX7]EE (e.g., vision
technologies, data glove, etc.) el 477t AFH], ol&
7l o] &3 TEEEE VTt &3 5 o] &3t
AEoY AnlE & 34 A|AES 2ges 59 74
Ql Fitel 248 9 A7 2 E 3 Jok(Kim, 2006,
2007). SFAIRE A|22A]el 7|REsE QIE| ¥ o] REZA1 QIE]
Ho|27F H7] f8liA s o AAHTT ARSI A A3
ol ARgatr]el HElshA| 9} 22 A2 AA|of] st &
AAl A7t ety gt AREAE AlAA 2] Bl o
g 71E ATES FE 7R AEFE Y AAATE
Aoz A FFoA HAE 3o, AA| AMAE Tt
2 3 & oEAold FFEoE TPddE wg- A7)
F-=58 Agsfolt). 3], AR F AAAAHA A ARSSH=
A=A 2] FEfell gt A5 (Karam & Schraefel, 2005;
Epps et al., 2006; StéBel, 2009; StéBel & Blessing, 2010)
o] glot o= Z=mRlF} sl A%, AAA el gk Wsgh
of upg} debd 4 QloER v ARAES U R
gz ggat7lel= F27F vk SulellA= Kim et al.
(2007 0] YAE TVE] A8 Z2-5 gt ZA]| AlXA] e
gk A5 TSI tAE TV EF 7l5s vl
Z QIEIHA HE7t 20 o= thekst A AAH=
< FEGOH, o]F dHIEANA HEAHE AAlste]
715l Aget AXF2 Y Q@A ol et H ALAE
AAetes akqlek skAIwE 1Sk ARERE 42 Al
AXHE ZES] YA AErtel gall A2 AEL
o)E= oA Hoju Nielsen et al. (2004) 2] 910l
o} o] AFEAFES] WP & AHE 2EF] (Stereotype) Al
245 ZAFE B ook dttk Morris et al. (2010) @l
o FaE AT A¥E B AREAES A5 2 P o
Ztolol o3 whEoizl A|l~A Kot @& Alghsel o3 7t
E017 A2HE AEseE RS & 5 Sk

wEbs] B Aol A= Bh ARl Al A HA o] 53
ARl A2 7t FAJAAE o7 fJste] AREA7L 24
Frojsto] gaAQl 75 Z2te] AEst A ~HE vkl
= AHEAF Fodt)Akl (Participatory design) 9] WHHES
28399t (Nielsen et al., 2004; Helman et al., 2008;
Kray et al., 2010; Morris et al., 2010; Jaime et al., 2011).
53] 71& A7=0] 54 skt Z=rRlel Ayl e8E gk
AZE A7 ol Z=HR1e] polef] mhE AR A <]
ZtolE AuE Fa/do] gtk wEbA, & A AR
O vl T/ 7I7E tdem 22 oA AaA A

¢
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o] Yl AAA 9 T35 9 v S AR f)ste]
Agreement score(JALYA D) & A =5 L5150, 7t
A=A NEF (%) 5 A8kt Bgh ARgat Frojrail
B FAREE Eo] YrRIgt 7 AAA | disl] Gkt
A2X7F W e27] A4 (A, dvhd 7187 4124
(B4, drbd s&etr] e A (FFE A, 183
Aot 53R REEE) & F7Eekelth gEo] AAAE
gzRlsk=d A9 AIRHE SAste] FojrbEo] dvit 4
Al AXAE W& =AF Lottt # ATolAs oY
3 HolEHES VMo R AHELER] AAHE EEE Y
22 ¥ AL JFest ARAE disk of3AS A8
th 7]E ATES vy AHEHER] R wWo] S5 Al
227F Qg% et 3EAQ0 &bl dish AlAA %
T3z o} o] FofXX] k2 Aot} £ ATE T 4
HE T5 712 2F5C gt A8 7sdt AlaA of3AL
A AxA Ae A A W FE AAA BFESE $
St 7|ZAEE F8E ¢ g AoE JgE

2. Method
2.1 Choosing representative devices and operations

WA, BFE A7 A8 7Fes ol 7] 9 x
25 MAsH7] Y8lA FGIL(Focus Group Interview) £ A2
AN AAIBISITE FGIE B3l vIAS AlaA 2240 &
& 7T VI E AFAoRE 'ska, AEA ZANE T
gl A 71719k 9] 22 (el A%, A 5)& At
At} FGIE Aeddrledigty 43d sH9-4 6788 o
OF oF 1A%k 30 B&F Hderglon, FoAxES T4
9124 A< (ex. Nintendo Wii, Xbox Kinect) & A&3f 7]
AL AXAHE EE3E 7)7] 286 B4 Qe R T
Attt AiEzARE BIASE AATE A EEeH ke
71718} Z1oll dist G2 E s B AEAE A sk
SHA 569 S o ® HAISITE FGISE At zAt A1,
TV, Computer, Audio “18]3 Car Navigation®] tj3E 77|
2 AFEdnt @9 %22 StoBel & Blessing (2010) 2
Aol AHEH 34709] w9 &g 7N R FGISH Avx
A A 7P A AREak 717150 FE A olHA 7] A
A AES Ui 220w HAYSISITh Table 12 HF A%
H 71N 20l slldste SH2AES Holeth Aax
AW 7E e BRI diF 7171els T 4] §lof & A
oAM= Ak
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Table 1. Representative devices and operations

Operations Devices TV | Audio | Computer | Navigation
Power on/off v v v v
Previous/next page v v v
Volume up/down v v v v
List up/down v v v v
Zoom in/out v v
Play v v v v
Cancel v v v v
Delete v v v v
Search v v v v
Mute v v v v
Save v v v v

2.2 Experimental design

oA A7l TR 717 2 Rzl diste] A&
H71d) 20~30d] F 20H F 407 (FT 25.57AD =
gdo s HHSE AaA e digk AR ForrlE 5
sl FolES 1084 w5kl vl T/ 71719 Alx
2 RiQl #del] P Qi) E3] Fojxpuiet tixiqled ¢
A 24E WP SAE AAEI EAd e guad
(Order effects) & HiAIAI AT

2.3 Experimental procedure

AH87 oltAR1e] AR Thewt 2ok,
oA AAZAAE A & F AR
sk 8 A Azt el old 7171914
o Tig Bk Sl % B QlElsol el that of

o U
Ol

)
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o

3

x

JEu oA T AlFEA gttt &, oA ElEl] V&
A 237 Aol 71dste] S Fate] AAAE tiARIsH
55 aglt e 72 9] 22tel| 71 A jteitt
A7tE= 378 Y] AAAE AREA A T, FHgE AA
ol gk T84 F7HE AAEIck Folxirt H gk AlAA
L 25 BAS 98 nite R 72EY F97 o=
A2=27F drep AAAJAR (A, et 71987]
A 198017, drht sFsk] HeA| (T A, At
U iEAu3A (S5 E 53 HAER et 94
F7F & 72 ARAE FATE offrell diEl Al JIERE
skt ol gk S 7171l wek 1470 (TV, Audio,
Navigation) &-& 1671 (Computer) 2] ¢ ZZo] tjsfo]
A3 =M =2 FEIATH

3. Results
3.1 Agreement score

7171 1084 9] Fojz2prt 7b w9l 22| tjste] 3714
R AAHE HPorng 7|7 FR F 4207)(=14F2
X 3A| 23] < 109) (Computers 48071) 9] AAA7F &5
et olgA EFF AXAEE AT uet 158
T, AR TE ARAHE0] FoAREe drit 4XE oA
o7 e AQAE 17 93] Agreement score(QAY
AE)E FE2 F8339tH(Wobbrock et al., 2009; Lee
et al., 2010). Agreement score®] Axt 212 ofafl (3.1) 3}
A NS =28 F ALAL 45 Nive 1 FH] A2A
F(G{=1--n)E YepdAh
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A~ 2] Agreement score: (8/30)% + (5/30)% + (5/
30)% + (4/30)” + (3/30)* + (3/30)” + (2/20)* = 0.169
2 ARk v, vkeF B A7 1871, 1070, 771, 3
AN, 270 (% 3070 ATk, (18/30)% + (10/30)” + (7/30)°
+ (3/30)% + (2/20)* = 0.5402] Agreement score Zt©]
vtk = st we) 22 t)d Agreement score
2 1ol 7S sdst A7 O Wol Uk,
0°ll 7MH&4-5 tofst AAX7F E2HASS gn|sttt

7171 B ZZE9] Agreement scoreE AN Aal=
Table 2%} 2&9kt). Agreement score® A S 0.228
ol olF 7o R e wf 77]gkE #AIgle] &
ZZAo|| w2 zpo)E B 4= QJt} = Previous/next page,
Volume up/down, Zoom in/out®|*]+== Agreement score
7} B3t o)de] & 7kl §bi, Power on/off, List up/
down, Play, Cancel, Delete, Search, Mute, Save?] &9
ZAo M= Fat olake] #e 7HATE ol Batdk ot
7HE w9 22ES Hlnd FEAR] AAATE Wol &
How, Pt ol3tke] gk 7HAE whel 2FtelA = vl
A2H7F st =EHUSs ovgit) 53], Previous/
next paget 7]7] ¥ Agreement score kol 2o|7} E2
AL E 4 e, TVS Audios 570 ©1/4e] thakst Al
A7} vehd Aol vis Computeroll A= 3719 A|A~A =2 1)
WA A A2 ERs7] wzolTh,
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Table 2. Agreement scores on the operations for each device

. Devices TV | Audio | Computer | Navigation
Operations
Power on 0.129 | 0.104 0.122 0.111
Power off 0.122 | 0.113 0.116 0.102
Previous page 0.280 | 0.351 0413
No data
Next page 0.278 | 0.351 0.442
Volume up 0.347 | 0.262 0.296 0.278
Volume down 0.351 | 0.291 0.296 0.251
List up 0.153 | 0.187 0.251 0.244
List down 0.160 | 0.187 0.251 0.244
Zoom out 0.422 0.320
——— No data

Zoom in 0.422 0.320
Play 0.189 | 0.111 0.153 0.138
Cancel 0.169 | 0.224 0.122 0.147
Delete 0.222 | 0.207 0.187 0.140
Search 0.129 | 0.220 0.151 0.138
Mute 0.158 | 0.211 0.156 0.138
Save 0.133 | 0.180 0.098 0.104

3.2 Frequency of derived gestures

Agreement score’} %4 @ 2252 40
24 NEE AREY O3 ZtHEEE BE AAA
o i3t Ay= Song(2012)5 #il). Previous/next
page 2ol tsiAE BE 7|74 shddge fld "
A&7t o2 A% e QEHS AA"shs ARH L W%
7t 7S =3kt HoiaEE o] wlo|A| 2 ket flEiA
T AAE NS 90w T (E 52.2%), the F
oA MEE] Y E BT £l TR
(At 53.3%). olglelE A {7 A AntEEA 3}
WS @71 AAA FHE s LEHKOR o]FsAY
dxo 7 o)srsh= AAAE B 4= 3k o]F Ho|X
Fgal7] Sl &8 oA LEZOE o|F (F
23.3%) 8k, thy Ho|AE2 Agsl] YEiE &8 8%
%o 7 o] F (Hit 22.2%)3h= AXAE 33tk
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o]%Al7]+= %7 (Dynamic) AAAES Felg &=
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Volume up/down FZe] tisfirs= BE 7]7]oA &
"R/t R ol FAIZIE" A2A 2 METF 7 =9kt B
Fozlgo] &gl EFS =o|7] f8iA &8 = A

F =2 NEE ol gt
AA FFo R AANTIHA BEFS 2HEEE AxAE
Atk

Zoom in/fout ZZref| tisliM= BE 7|7]oA o &5 i
YA & E5 s AlAA WETF Ed 58.3%% 7Y
QL) o AnfEEY B2 €A 7|7 dS g/
Z48l= WA ¢l—o}2-(Pinch in—out) F&W23} EU3H
A Z~A] o],

o] 919] ©¢] ZHEo| M W RIER TeFst A AHE
S B 4 99tk Power on/off Z&e|| tjafjxs BE 7]7)
oA "l EAYSEH] ((F3F On 14.2%, Off 12.5%)" =
"a}=2)7] (B On 13.35%, Off 12.5%)" Ao AAAS
B 9lleh 53] TVE Aslgh 717]E5e s 99 4
&7heks WA AElE Wl "Finger snap" AlAAE 3
ato] 71719 A& AAY 11312k I THEHE On11.1%,
Off 8.9%). T3t A& A7) Sl A ofo]&3 FAkst &
HE FHal= s 287]" AlA3+= NavigationS A
93t 771Ee e vl wE WER EEEH oW (B
16.7%), A9& & v+ oA o ArlekRe] "&& &
At Eoz 7)7]9] s floA o2 Zo] UEli: &
Q1 & o2 ]t AAAHE Hat 10% RIERE FHot
At

Play 225 fI8li4= 7171 ¥ B+t 22.5%7F 18] 7]"
Fe|o] AxAE FHldey dA e Agsichs 9wz
st E 2 A A otelE FERl 8-S e
AAHE B 5 ek T3 Ex] 7|74 2] A Ale &
ARl AAE7 e R S "EQIY SR ALK T it
19.2%°] WIEZ Yesth o] elet &2 Wk ofyx|ut
Power on/off ZZFo|A Yepd A2 E3} v]523t el
"Finger snap"¥} "#E<EX7]" AAAE B S QQATH

Cancel 222 &F &9 AXE7ERHS wakst] "XE %
HAelAY, o2 "X 27" JEle] A2xH7} 26.67%2
N ety T3 dlojd u) elrle: el EE
"¢} " EET|" AAAE 242 it 17.5%, 10.85%9)
W= UERE

Delete &g 9aj= £o07 FLo7ts sho} ©x AL
BAA "= AXA7E B 325%FE BE 717]0A4 ¥
FHoR 7P 2 HEE YERGTH Navigationg A2 3+
NNEANNE " E07 Fols T Ko AR (Bt
15.6%)"S Fslo] 2HAlS slaA} skl om, AudioS A|9)F
715 = o £ AAEENE wAksle] 'XE Bdls
= AAX7 B 15.5%2 MR e

Search %22 YA Search? S& 27V B2
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o "EART AAATE Wl T/ 7171l dis] Bt
26.65% = YEFHOH, &5 vl Zit}y dia Y7tk
2A"E FskE AXAE 3
olgle = A A& oJu]ste] "F &2 A, HAAETE S
ZUEE xd"sAY AN S FEE guE FuUtE
£0 72 "REE AAAE YERT

Mute Z2bol] tgt A|AA= &0 2 ¢ =" AXH(F
T 25%) FE= "EOR 7] HRE" AXRA (Ft 23%) 7 717]
nit 7 =2 RIER UERTE o] ek o Enky B
o7 v FHI AAAE T aEE felzAt sksith

Save ZZHo|= thokst Al A 71 YElRdt). Navigations
A2k 717150l M= "F EuterE Bopr &Rle] #x) i
= At vl AAXZF Hd 17.8% HIER LEL

onl, FAZY] Ao R st} sty ou)E
a7t FEje] AH7E i 20% RIERE UERET o8]
o #A g VkEel gErvhe gulE "Hel 7T &
=" AAA (FF 14.4%) = YERETE ComputerE #9] g
7I715M e w8 s oA fXE7ENE Sl
gt A 7F it 8.9%F e

o:].é: z;d—o] List up/dowr1°ﬂ’\1“ ﬂ/KEo]E 1\] le—tﬂ—/\]
o thate] AFEEo] 7HA AL & A4 =8 (Mental model)
o] AR AFEE & & ATk el sle YXE &5

o olFsly] flelA & ol Wl AXAE FHe
FoAAES AvtEE 2AUAAY o s H5& 1

Q& ofelE 3FHEs
el &8 "R gl AXAE FHe FES v
o Sl AAZE A4 SR E2PhA flel s HFo® o]
Eohs 2 st AAAE ARG SHsioith 27t
9] AAHE B 25.8%2) WIEE B]2EHA] e}

3.3 Types of derived gestures
AbgFEe] Hoks AXAE BRSHE J1ES AFEni
theFsttl (Pavlovi¢ et al, 1997; Nielsen et al.,, 2004;

Karam & Schraefel, 2005; Saffer, 2009). ¥ 7oA =
oy i/ 7S FEsH] AEd Kim(2012) & AlAA

Table 3. Taxonomy of gestures in this study (Kim 2012)

Moti
Shape ouen Static Dynamic

Deictic

Semantic

Manipulative

Descriptive

T 15.9%9] RIE=Z YEPsT)

el AlaAE Avar SHelt

5 715 (Table 3)& &8-3}9
%AtH(Table 3).

Kim(2012)& #A2xE 2 e (Shape) & 22
(Motion) ofl &} 22 o2 EF/ate AAE AL
Feli= 27 AAA (Deictic), 224 (Manipulative), 2]7]
#] (Semantic), BAM (Descriptive) AAAZ, 249
2 (Static) #F 54 (Dynamic) A|A# 2 EFAth AA4

AAe= B0 HEe A/ adE 77 3@
glo|m, 224 A A= AA AREs Qlxte] thRe AAF
sshe Fulolth n) AXAE S27F B Al SAka
ol A= AREsHE 54 oulE YEhlE Al o], BAF
A AxAe 5 AHRolY gl Befolvt SIS Sl
U= AlxAolth JA 3 54 A= Eltoly &4 4
Al BoFol oJgt w#HAA|, T4 A &5t 2HJA
o we} -t

71718 -2 §lol 45/ 7171l diste] 1092 Fojzt
Eol 3% Ak AAHE Table 39 7IFL2 /e 4
¥+= Figure 13 2R vz 47, A4 vhk= 529
A2 E vepd). AA4es 147‘4‘1 AR 54
A2 7F Hol Yegt) 53], e AV A&5RE
Zt= S 2AE e, Prev10us/next page, List up/down,
F72 A4 %xZAH

a9 AXAES et

to 2

Volume up/down, Zoom in/out) <

A2A7} wo] vehste whel, slAe) Bel 245 Ge.,

0 20 40 60 80 100 120
power on :::::-‘:_
power off ::::'I,:]:_
previous page I T I
next pege NN T —
volume up ” =
volume down - )
list up — | ]
list down — | ]

zoomout [_]

zoomin | |

i3 Deictic Static

#@Semantic Static ~ ®Descriptive Static

ODeictic Dynamic

@ Manipulative Dynamic ®Semantic Dynamic mDescriptive Dynamic

Figure 1. The number of derived gestures in terms of the
taxonomy of gestures shown in Table 3
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Power on/off, Play, Cancel, Delete, Search, Mute, Save)
M 22A AAHE gghod FAQ ouA AHAH 7}
Ao fo] yEkstow, FA<1 ou|A Al ~A 9l BAL
A AAAE Ho] TSIt AAA A2xH = HEsHA A
Ak tjAto] I A]E= Z$-(G.e., Power on/off, Play) o2t
sy o o] vEksith SEARE Table 298] o9 x4 3
A2 Agreement score$} Hlws|] RH WS ZEAY
AL21S 7k 99 %2 (e., Volume up/down, List up/
down, Zoom infout)< 37 kQ1 0.228 o429 3kE 714
3 Y%, d3A e w9 ZZH(.e., Play, Cancel, Search,
Mute) > H3f o]ate] k& 7HRth &, /sl 25 kel
2 227 Aol vh2A w|A/HAFERD AAAE=
Fk oJu|E Fojst 4= Qlo] K thofsl TR AlAAH I}

ey L

RReA-)
Orl

i
o
ne.

3.4 Subjective evaluation on gestures

St A FlRo] A3 Foakse 7 @) 22tk
7R E] AAAE Fgt - Zh7te)
A, 719801, FHHEYY, VEEE 5F AR 747} o
7hetsiet. 71718k #Ae] 7 22
719801, FREA, 1283 REE Afole
E2 Table 49+ 3k} (dHo]E]7
Kruskal—wallis BB ASS o] &38t] FA A58

Volume up/down FZ-2 A A5 whe} wsxof #
Zpol7F EAEA T (p=0.043). BEFFES 8] "~
AA o w 87| AAA] REET) 7P Emgkon,
"AolA &g Fptolatrl/AEEk)sgt & e r)/Ror|
A2 Q] MEET} 7P R (F4 4.54 vs. 3).

Zoom infout M= MEEE A Le 2T (p=0.026),
719180174 (p=0.035), 522973 (p=0.037) |4 | 224
= gl F8gk 2pol7p EAISIGITE F & == ok &5
gI)/Bo7" A A/ A7t 7P FgeH, E
< A% F A 2dYeke "HEEJY T /- 2"
A2 AR A7t 71 SEdrh (A 5 vs. 3).

Playell digixe 71980143 (p=0.032) 7 5% (p=
0.029) of] A=A H2 FJst Zpol7t EAi e, a4
(p=0.064) 7} FZH)Y (p=0.069) N & kgt xfo]7}
A 719801 el dislide dAs HAET NS F
T e Feje] "OK 38" AlAA Y ATl 7P =9
om, Computerol| A 7F YR "1 Z 7| 2|~ 7} 713
A7F ST (A 4.71 vs. 2.33). TEEE "OK" Al 2~H
7y 7V wgkom, npul Fo|n vake X)) e Zto] )
Aol ojsh 7} 7P Wkt (5t 4.43 vs. 3). A
T TR s E "OK" A7 242 4t

=]

x
S~
p

Table 4. Results of nonparametric test on subjective evaluations
to the derived gestures every operations(p-value)

Criteria
Intuitiveness | Memorability | Convenience | Satisfaction
Operations
Power on 0.285 0.071 0.558 0.481
Power off 0.367 0.132 0.225 0.522
Previous page 0.388 0.476 0.934 0.191
Next page 0.388 0.476 0.934 0.191
Volume up 0.784 0.083 0.157 0.043"
Volume down | 0.784 0.083 0.157 0.043"
List up 0.600 0.202 0.608 0.458
List down 0.600 0.202 0.608 0.458
Zoom out 0.026" 0.035" 0.037" 0.193
Zoom in 0.026 0.035" 0.037° 0.193
Play 0.064 0.032° 0.069 0.029°
Cancel 0.100 0.028" 0.313 0.070
Delete 0.337 0.516 0.367 0.136
Search 0.089 0.433 0.145 0.195
Mute 0.000™" 0.002” 0.020 0.000™"
Save 0.250 0.006" 0.186 0.206

p<.05,""p<.01, "p<.001

4867, 457002 7V =okoH, e FHI A AAH T}
Zyzy Hdt 34, 2.67H 0% 7P vkt

Cancel Z#+2] A2xAE] gt 7|80/ (p=0.028)
BHrPdgeels 8 2ol7t 2480, BEE (p=0.07)
= fFolsk kAN oFst xpol 7t EASSITE o o=
"XE BH"SshE AAAE] ]ogol A (Ft 4.68) 3 WL
7} 748 =kt (T 4.06).

Mute &9 AAAEL BE A f23t AJol7} &
ATt Q) w7 A2~H 7 7198014 (p=0.002), FF
HJA (p=0.020), T=5E(p=0.000) ] o] "7} 73
=gkon) (72 Hit 4.64, 454, 4.5%), DAl thsiA
v "y e gEe] v B AAAE Q5T Eokv
(H+f 4.57).

Saveel tallx= 7198014 (p=0.006) ol tha|A=E A
2HE grell ot zpolzp EAste] "EJAR" A AA 9}
Computero| A7t YR &4 A4 A H7) 71 239k
T 4.54).

~

3.5 Planning time

AY AP @ 22 HIAAE AAIS &, FoixE
o] 7} AxAHE Hsk=dl 74 d¥ F4AIZH(Planning

time) & S3IS0tE o] ARkl gers o ue g Al
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AL W Ao|BR g AXAT AFFES wE] Ko A
vt f-& st (Availability) & UERATE 7]7] HE R,
ZRkg o2 Audiod thdt AAXE HE u FoAREL +
AAIzre] Zhd e AR, TVl st AlAAE T u
71 B@A AZCH(E T 24s vs. 18s). AAAE 7k T
FAIZEE Delete 2ol A= F&Jsh zfol7b EA8H3 ot
(p=0.029), Zoom infout ZFZ o|x= okgl zjo|ut a5}k
At (p=0.068). Delete Z&ollA= "Hg|7]" AAA 7} 7}
xl— /\]7].01 le-o]-ou;] o7 nﬂé ;‘q x.")\ane A§71—OHLH
= Algte] 71 AR 13s vs. 44s). Zoom infout 3=
o E F & B o &5 "HEAY BoE Al
TAAIZYO] 7V Fskom, &5 "R Y7 /ol E W
Y7I"E Fall Hg ul/Fadche AXA L ARl 7t
2 AL 12.94s vs. 41.675).

4. Conclusion

z9 7)7]
3 2= ] "HOH @ﬂﬁi HAE AAHE
22 FEoR Yeh s AAAHE vl
O % AaA AHHQERS AEkL, Al Wik W
AXES] FHA Frt a3 AXAE Fsked A9 T
AZE 55 SR Table 58 2o] AXAA AFAPAS 4
3T} Table b+ AA A|x~A] AMd F 2 22 E7 7}
& Agtel Ao e AAAHER gRAORE HoF
Atk HIHSE AlRA ] 7)Hkst QIS S AAskA & o
7 zZe Agret A AA 9 FHoR ojH ZFo] Fhssh
dat & o o]2fdk AL -8 E8d T
Zlo|t},

Aol A AREAF Fojrixil A, 717]mkct et
|2~ 2] el & 2pol7t il ot ARt 57
Ql §H O AAHM7F Wol Yepgton] 224 Al A7 Hol
ekt st w22l el v AlAA 2 {3
 ztel7F EAeHTE 521 &9 22 (le., Previous/
next page, List up/down, Volume up/down, Zoom in/out)
2 524 el W& 224 A4 3 (Manipulative
gesture) 7} = YERGTE dHd AE/4d9] &9 24 Gee,,
Power on/off, Play, Cancel, Delete, Search, Mute, Save)
< oln] AR ouAQl RS FHIMe onF AlAA
(Semantic gesture) = JHE 2AY T84 BHs=
YA A2~ (Descriptive gesture) 7} o] YElstth Choi
et al.(2012) M= o]} FAbst A7 A7} Upgltt, gt
Agreement scoresS AW XA ALZ 0] b Zzbof o3t

¥0 XN,

5 M o a

L
.

A GA A7 A whe) 22l vlg) =t

2k 4= QI TH(Table 2). ol A/3H/3/$- Wkl
;Hoﬂ/qu} ﬂ]i A2 Het= ALH 22A A Ao HH
U A/EARE A2AE FolAuict vieke mope
;_

A2 AP 9 HIHE AlA
AJAeAY #E AXAE S
Qa ZoZ 7igstt. 28y 2 <
el £ zpolE kA sk
I 20~ SOEHJ kS o ks IAE A1
27| EH?E MAE & (Mental model) &
iz ~ERd Tl gE dEFe
2ke] M E Fjste] F7t
2 A =
7}*5”] of st
A ]EE AHg-3}

?
r_{
o W
>¢
_>,L
TS
N
2 2
_v;
*1?

H ﬂ]i‘%%ﬁ “ﬂl A&
3 5

3] A= E1x] A4~ 2] Flicking, Panning,
Pinching %°ll4 Pinching &2 AFsx7F 44 5 < uj
T 7bss 2FolAYE &4 F A dolls =2 A
(Visual attention) & 278t QFd/e] o] {2 fdst %
2l = ltH(Kim & Song 2012). o]H# 2 A|AH F

x|t s 22AgE we 48 7 5Tt gk &
Q7] wjie] 05 ZFate] AA AeelM = S8 TFsh

G5k ANA Tol=E AAE oA o] Atk

Table 5. Established gesture dictionary from the
experimental results

Operations Gestures

Pointing Clapping  Fingersnap  Drawing a
circle
Power
off v
Clapping Pointing Finger snap  Lower hand
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Table 5. Established gesture dictionary from the
experimental results (Continued)

Table 5. Established gesture dictionary from the
experimental results (Continued)

Operations Gestures Operations Gestures
- . - R e i
“ ’ TR ¥ » .
Previous \ '
page \ Play \
Indicate to the Move to the Rotate hand Pomtlng Drawing Finger snap Clapplng
left right counter-clockwise icons
A\ s 0
Next ‘ Cancel
page
Indicate to the Move to the Rotate hand . .
fi h: haking hy
right loft clockwise Cross fingers Waving a hand Shaking head
Volume ‘ Delete \
up Cross Throwing Polishing Rumpling
Raise hand Rotate clockwise fingers away
” 'y o ﬁ
: .
i
Volume
down Search
Lower hand Rotate
counter-clockwise . . .
Lettering Reaching a finger Making a square
. to head
A i
List } A" ‘
up
Raise hand Lower hand Mute )
-l Cover the mouth  Cover the ears Fold hand
. i with finger with hands
List &
down A y
</l 5
Raise hand Lower hand Eﬂ" o
Save
e : A
& S‘,‘- é
Drawing star Fold hands Drawing V
Zoom
out
Move hands Pinch out Raise hand
opposite directions
Acknowledgements
Zoom
in
This study was partially supported by Seoul National University
Fold hands Pinch in Lower hand of Science and Technology.
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