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ABSTRACT

Objective: The aim of this study is to make the taxonomy for classifying diverse touchless gestures and establish the design
requirements that should be considered in determining suitable gestures during gesture-based interaction design. Background:
Recently, the applicability of touchless gestures is more and more increasing as relevant technologies are being advanced.
However, before touchless gestures are widely applied to various devices or systems, the understanding on human gestures'
natures and their standardization should be prerequisite. Method: In this study, diverse gesture types in various literatures were
collected and, based on those, a new taxonomy for classifying touchless gestures was proposed. And many gesture-based
interaction design cases and studies were analyzed. Results: The proposed taxonomy consisted of two dimensions: shape
(deictic, manipulative, semantic, or descriptive) and motion(static or dynamic). The case analysis based on the taxonomy
showed that manipulative and dynamic gestures were widely applied. Conclusion: Four core requirements for valuable
touchless gestures were intuitiveness, learnability, convenience and discriminability. Application: The gesture taxonomy
can be applied to produce alternatives of applicable touchless gestures, and four design requirements can be used as the
criteria for evaluating the alternatives.
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2. Taxonomy of Touchless Gestures

Table 12 7]& A7-50lA Ad vhedst AAA F35
S HojFEr) Karam & Schraefel (2005) & A| A2 O}EH
9} 22 6714 PO R EHSITh

(1) AAA (Deictic) AXA: A/ EZA]AL] ARE
7471 28 o] AAzo))

(2) %22 (Manipulative) #1221 7WAS #a ojd w3
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T =5 FEe ARAHE vttt

(3) 42 (Semaphoric) AA: A28} QAAES &)
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Emblems %= o3/t YEhl= < > Ful9] 2B
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Nielsen et al.(2004) & AA~AE A "uld] A~
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Table 1. Types of gestures in diverse literatures

Literatures

Types of gestures

Pavlovic et al.(1997)

- Communicative
- Manipulative

Nielsen et al.(2004)

- Semantic
- Functional
- Descriptive

Karam & Schraefel(2005)

- Deictic

- Manipulative

- Semaphoric

- Coverbal(or Gesticulation)
- Language

- Multiple

Kim et al.(2007)

- Head or face
- Hand or arm
- Body

Pickering et al.(2007)

- Pre-emptive

- Function associated
- Context sensitive

- Global shortcut

- Natural dialogue

Vatavu & Pentiuc(2008)

- Static simple

- Static generalized

- Dynamic simple

- Dynamic generalized

Saffer(2009)
Henze et al.(2010)

- Static
- Dynamic
- Hybrid

ARAE e
Hish Aok 2 Aene e

o] 4% st
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Table 2. Taxonomy of gestures and their examples

Motion Stafi b .
Shape atic ynamic
. ]
T
Deictic ‘
Pointing Pointing
Manipulative
Semantic
Confirm
Descriptive
Stop Stop




478 Huhn Kim JESK

th Table 29] & HH & = Ql%o], &4 AXHE A
et YA 52 sdst e AAAHE A4/5E FA
of wet v e AAXE FHH 5 Utk = 59,
Qlo] oulE 7 OK BF(R) & AHQl BJo=Z Bd
T 9, e Beke AR A 29 &

oot
30 4y

o

3. Case Analysis of Touchless Gestures

=ule] AHEES A R (Table 3), A5k, TV/Display,
FoiE, DVD &wlole], 224, M}E & Huelx,
A Tl HEF AAA7E 28 52 AyEan Qo Bt
2011 Zulel 9t I AMWC) o|A= Qelo] ALk
& FAYS AAste] AFe] Ui RS AlFshes Akt
Fads Al % = 23tk el s Agelr v
5 AxAR 2FE = FUE w7t dolAE 20113 &
Aletitt mated, ZejAlEeld, TV, E279 HAEo]

of AXAE E83 Abdled ¥ S8/d75S A

=y
o
B A%, F2 gAY & R $49e 54 24,
N
i

AR FAY, FWEL, T4 Bel WPAAIL L 2}
& Qjslel A e FASE Fe} Ui
oA QAFH AXA ERAA BE AXA 5]

Table 3. Representative interaction design cases based on
touchless gestures

Devices Example of applied gestures Related images
* Moving a hand to left/right for
Automobile, M0v1:ng menu items .
Visteon * Moving a hanq on the device
(2010) for se}ectmg an item
*Rotating a hand to left for
moving Home menu
* Shaking a hand to open a menu
or power on TV
TV, * Rotating a hand to rotate a
Hitachi menu or change TV channel and
(2008) volume
* Holding out a hand for selecting
an item
* Indicating a sentence for
highlighting it
Projector, | *Sweeping screen with a hand
Fourney for removing the highlight
etal. * Moving a hand downward to
(2009) show next slide
* Pinching in/out for zooming an
image in/out

o] At 2 AFE Mantyjarvi et al., 2004; Kim et al.,
2007; Henze et al., 2008; Bach et al., 2008; Hitachi,
2008; Rahman et al., 2009; Fourney et al., 2009; Visteon,
2010; eyeSight 2010; Zerlina et al., 2010) <£ojl4 dnlt
o] L}E}‘A%%XMI gjgt NS g5k Figure 17} 29k
th A3E B, 244 Xﬂ’\ﬂ o] 7 ol &EH3
I A 06328 H]S=8k T2 UERGTH Kim & Song
(2012)4 Cx’i:rLoﬂ [ﬂ-itg_ 7H;q]4 zx]— u}sbﬂ (ALO}J,}_?_ e

2 3| B)oll 7|uket ZAA A7) ofo]FZou E41 ¥
e whet b= AR AlAA R o A9gol 838k

th. 53], Figure 1& B & 5 5ol AA1A, nlz] A
A= T2 AR Hiel] BAR AlAAlE FERl frEel
1 e 2918 FHj o] AA Y AlRA = T2 52
o Fgo] o A7} AT, oulH AXAE AlRE
7&4 Akl mi$- AukA oz AN Zlo] ofEd
AREARETIGE g vheketAl T ol s sk %57t 37
wfgell ARgo] AlgtHo|glS Zlolch Edh HAFA xﬂ%ﬂt
HApelof 3 ool tist ¥R %=/d (Affordance)©]
abA] Qfthd Abgvitt thE AAAE FHE T vk dﬁl

7F Yk A 59, Play 242 °]st > ofo]EE HAME

A, P 2ARE BAFE A AREARellA] E ekt Thol =5 AlgEl
oF gttt
40 ~ B Dynamic
35 - Static
30 -
25 -
20 -
15 -
10 - [N B
] -
o] T T
Deictic Manipulative Semantic Descriptive

Figure 1. Frequencies of different types of gestures that
appeared in the literatures or design cases

4. Design Requirements for
Touchless Gestures

B AT A SR AAA BRAA Al
A9 o wEE AxAo] s|uke AU tiAel
2 98 o AU ARF AXAZ AFY W 22l
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oF & 7b ZIRAel eAEe FHstdch AA, 2 A
o Apaololof k. B4, 7 AXAEE J)ela] &
olalo gtk A, 7k ALATS AARHIA Boluf &
Soll Fel7k 714 glotok st AAAE Ashzul Al7te]
28 AA Sbolof ek YA, ALHEL AL e
T AR5l s gofol ek ol 71719 A2
QIE UL IR i ofg tleke Sate] of vl 744
@R AT S8 Foll 2900 0] £ Aolch

4.1 Intuitiveness

A2A e FAH F shihs A48 SAE AFsA 2o
A (E2 AlFetta stets) AR A ¢ gl Al
A7} w9 vhekasith= Alolrh wEolu E5toloh 2 7E
9] QIO = AREAY & S Qe BT 1~27HA =
Aekslo] glo] ARgHo] FgAjoltt. sHARE ~3d 9] &
& SkollA A= B1A] 2 v F AlAAE BEe A
2 SloA tekel o R EAlska ol ARSAY] whd}
g5S a8t JIAH l‘?‘%% L7)A vHEvh wEbA] AR
o] gukE AAME A F 2T 7 UES sk Zlo] T
JJ_OPE} Kim & Park(2009) of W= A st A

FEZ Y|, Folokx, olnx], 181 F1YE B3l AT
iy —)F R #AA FEEHI UE oY AllES BY T2
gl HoJolo] 71 Wol o] &5 Qlrk & 59, of
# Figure 298] UnAlo] A s e AlA e dish
G E At ok 3bd & 22| i3k YA Figure

29} Zo] AAHZ(RN2A ofold) FHE AFsrAt 52

olu] QIE]Fo] 2~ Aol Qli= ofo]Folt o] &2 BekE o]
3 BAFA A AAL 22ke] )EA uERA (o, g </
VS Bgs 28 AAHE FLa= Zlo] Erh HHu
AFA Al 2~A= shE Gl BA7F Qlsel e Eetka 2%

A
] A=A el wlel] @ Aol th(Kim & Song 2012).
E3] - E AlAH S A AHo)A] k1 EAQ Y=
S 4971t Sl 4ol Aol ol A T
el Agey] ool 297t wore o g A
olofof gttt whebM ARgAREo] HAl Bl 5 9l

B o

e ok

ARROWS ALBUM

Figure 2. Example of gesture icon(Alpern & Minardo, 2003)

JAE oA A ARESh= 2 E| 2R (Stereotype)
He|o] AAKE A= Ao] Fasith o= Qud Al
e ALY Aol 53] Fosliofr & Algroltt

4.2 Learnability
71Ee BE A xﬂf\ﬂi \q]iﬂ;‘s}ah T AL X ]
A

St ek AR 1%— *.jj 1X}7} ,]Ezm%i AAEHA] X
B 5 9lomg AAHL JGE B 7R3 £Folojok
goh | B AAAE ARSThE ARl A
s 771l 8 SHelA s vk ek okt w
P, ALAE A8 Jlee AT} ASES 125
o A Beke BjelA ek el AR A4 Ae
7} 3tk (Name et al., 2008). 7]9}8}7] JEF AA~A 2 4
© 712 RS el ARt ARg-sh= Zlo] Er

o] x] s

4.3 Convenience

ASAL Adxe NN Dok & ol Felrt 7 @
Gelolo} Gk, I S, Figure 3(2) 9 2ol A4S 7
Felo] FA ENY ARAL £ Pol TalA 24 23
o, ClAdE £ 7 SR B A B £ A
A1) AATRAL o o B Relek el 2

st1Ql
/54 22 flald & £0% WA l-okdhs AlAA
(C)_‘EU:}”“ g Eow sk Zl(de] v hskal 84 d 2
oft}. o]gf o] zh &} AL el thal lAlg et Al
A EAZE QA ol AlARAZE B AR ATRAE

e afof gt

(a) (®)

(© (d)

Figure 3. Examples of gesture convenience
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4.4 Discriminability

shte] 71710 disl A AR EE AlIAAES AE HE
Al FEE0] EFEA grofok Fit} of7|A " b E
9] FA= AREAS AAA Q1A A|AE F vt g
=, ZF ARATE AR FAkste] AREAE S5 A
£ F7slok 3hH, Al2~A Q1A Aol AE THE A AA
& WEsHA T AT F A=A B of st o=,
Figure 49} & 244 A2x7 25 A@ 3 A Ab)
< §8 TV &) &7 AMgdthd ARl A2 £5F
7] & Aotk Wiz ofH Zﬂiﬂ—c—g tha FElel 234
?jTO] \:l—;—q.c ﬂu]@ og 71—£L ZZ]—O oHo]; T——_-‘ _L'Lq
gk st o] & =9, Figure 39 (c)ﬁl} D& A= GgE
Felo} 22 Q12 AnHoIA R TS V)5 2FOE 14

slof & & ol Zlojth

@ (b)

Figure 4. Examples of gesture distinctiveness

5. Conclusion

H)E AlAAe] ke AHAALS /)% W) @7
T H8E AF H AL Tk SAE 8RS Al
A7h W teke 717 9 AAEle] ZWA 4857) Aol
QI7ke] AxA ] Tk BAAQ Qo] AaE 1) 9]
24t mEart Besth B AT wEE AAA)

1e

ke HHES AAFCR Fs] S8l AsA9 Fu
ANH, 224, o0d, B9 21 (3, B2
Flket 2449 Aol BRAAS SR 1 Al <)
Zeto] AF AE A Al % ATE & ARA {FE
AHEHIEE A RgrT AR A, BAel Felo) x4

A BN 271e ARy, Sy, =AY 83
T ) A= ASG R AR EFA
Al G5 olol 7lukstel thaker A2 olFlEo] 54/ gl
Hu A2A AHARS TS 6l ofe] AXA RHES
FRsken #8535 Qor], MES A2A o 7 2
A #99 YAEL Prheks FOR BET 5 UL
Aoz 7lve,
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