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ABSTRACT

Objective: Theam of this study isto suggest three-dimensiona (3D) hand gesture taxonomy to organize the user's intention
of higher decisions on deriving a certain gesture systematicaly. Background: With advanced technologies of gesture
recognition, various researchers have studied to focus on deriving intuitive gestures for commands from users. In most of
the previous studies, the users reasons for deriving a certain gesture for a command were only used as a reference to group
various gestures. Method: A totdl of eleven studies which categorized gestures accompanied by speech were investigated.
Also a case study with thirty participants was conducted to understand gesture-features which derived from the users
specificaly. Results: Through the literature review, a total of nine gesture-features were extracted. After conducting the
case study, the nine gesture-features were narrowed down atota of seven gesture-features. Conclusion: Three-dimensional
hand gesture taxonomy including a total of seven gesture-features was developed. Application: Three-dimensional hand
gesture taxonomy might be used as a check list to understand the users reasons.
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Table 1. Nine gesture-festures based on literature review
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Table 2. Target commands
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Figure 2. Examplesof user-defined gesture: (a) isgesture for
"Turnon TV" command, (b) is gesture for "Turn off TV"
command, (c) isgesture for "Turn on Light" command,
(d) isgesture for "Turn off Light" command
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Figure 3. Examplesof user-defined gesture: (a) is gesture for
"Turn on air-conditioner" command, (b) is gesture for
"Turn off air-conditioner" command, (c) isgesture for

"Decrease TV volume" command, (d) is gesture for
"Increase TV volume" command
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4. 3D Hand Gesture Taxonomy for
Command

Command®X4 9] A2A= *F%XV} A~ g FHobe &
et o %/HAE M AAATS ARESto] Bl 7]7]9
7155 ZHEAIthE AollA 4 distellA dojst 3
HhEl= J34eh AAA ] B 1 dA0] v Flolth
b B AFoa 23 BRE 97kA] AAz]e EA
I ARRAEFE AR ALAE EFD S5 AAAH
5748 ¥4 Case StudyE 7|¥FCE commandZA] 2
3k M AAA ] 54E Figure 49 2ol FE3H30 2
o] iR 3akd A= AAA BRAAS 1ekstsd

CH(Table 4).

2 A7 AAANS ARE-SH= command®] 5473 91o]
9} A AbgstefolRt Rt ulE AgE Sl Al
A 5 A9ls] 918kl Kendon(1988) 2] Continuum
3} Case Study A¥= Fa3Ft) Kendond Al 2~271
o9} ZHAOE AHEE F IEA ofFol wt AlAA 9
E/J& Figure 58} o] UAsISIth Figure 59 A|AA &
42 oE AFE AN Aol o] oEAQS on|
3}, Beat, Cohesive, Iconic A7} ¢lojof] 7}3kA] 2%
Aole Hojr) il H Case StudyollA] Beat, Cohesive,
Iconic A2~A Edo] A ggrov g dg A~A 5
AE B AT EFAAlA A Lstt

m

>

Pantomimic 5732 37 A2~ QEjH o]~ 71719 22

EL]. xlx%x—]o] J,].a:]o] o= x.]]/\%]g]_ }_x_lljv/]ﬂ:. xlx%&ll o] r‘,_].%
o] AN commandel HIFA 2 AMEE = Qe AHE
BARSE A A~A 2 G813 T) o= Case Study A3} &1
o] AREAF AAAAE oA 71719 S HIWE] 3
b, A3 7171 28l4 A4S sk A% 71719
ol w2l 574 A2AX7F BEEHS TR HollA 2SS
(e}

th 2 A s 71712 A2 el S Al ~A
Pantomimic #2212 W} 2™, commande©l B+

2
[o



490 Eunjung Choi - Donghun Lee - Min K. Chung JESK

Feature of Gesture Case Stud Gesture Taxonomy
| Based on Literature Review . s for 3D Hand Gesture i
Manipulative Dependent Gesture Manipulative Dependent Gesture
Symbolic
Feature of Gesture _ 7 Pantomimic - User Viewpoint
Fantomimie Pantomimic -=11HH-= Pantomimic - Object Viewpoint
Lakoff
Concept Dependent Gesture 11|~ Concept Dependent Gesture L
Metaphoric
Deictic Feature of Gesture
Modalizing Metaphoric ==TTIH~——= Metaphoric - Abstract
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Cohesive 3 ] 1V
’ Symbolic +rlpf=————— ﬁr Symbolic
7 1 /’
i ; e
Reat Additional Feature 7 £11-7 // Deictic
s ’ LRa s
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L
A Combined gesture and sound

Figure 4. Procedure to select features of 3D hand gesture for commands: Left column shows 9 gesture features based on literature review.
A dotted-circle including Cohesive, Beat and I conic is excluded from anew taxonomy. Middle column shows feature of gestures derived
from the case study. Right column shows the features of 3D hand gesture. The dashed arrows show how the features are categorized.

Table 4. 3D hand gesture taxonomy for commands

Category Sub category Description
. ) Pantomimic - User Viewpoint Deyiction of physica motion of using the object
Manipulative-based — - - - — - - -
Pantomimic - Object Viewpoint Deypiction of physical motion of the object
Metaphoric - Abstract Depiction of abstract images or idea
Metaphoric Depiction of metaphorical motion or image
Concept-based Lakoff Depiction of concepts related to abstract quantity or period
Symbolic 1:1 mapping of gesture to meaning
Deictic Pointing at object or area
3
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Figure5. Kendon's continuum
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