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ABSTRACT

Objective: This paper targets a framework of a hand gesture based interface design. Background: While a modeling of

contact-based interfaces has focused on users' ergonomic interface designs and real-time technologies, an implementation of
a contactless interface needs error-free classifications as an essential prior condition. These trends made many research

studies concentrate on the designs of feature vectors, learning models and their tests. Even though there have been remarkable

advances in this field, the ignorance of ergonomics and users' cognitions result in several problems including a user's uneasy
behaviors. Method: In order to incorporate compatibilities considering users' comfortable behaviors and device's classification
abilities simultaneously, classification-oriented gestures are extracted using the suggested human-hand model and closed-loop
classification procedures. Out of the extracted gestures, the compatibility-oriented gestures are acquired though human's
ergonomic and cognitive experiments. Then, the obtained hand gestures are converted into a series of hand behaviors -

Handycon - which is mapped into several functions in a mobile device. Results: This Handycon model guarantees users' easy
behavior and helps fast understandings as well as the high classification rate. Conclusion and Application: The suggested
framework contributes to develop a hand gesture-based contactless interface model considering compatibilities between

human and device. The suggested procedures can be applied effectively into other contactless interface designs.
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(b) Closed-loop interface and control

Figure 1. The block diagram of contact-based interface/control

y=Polox 1
Where, P = process mapping function,
I = Interface mapping function

y= device's output,

u=user's interfaced value

and, x=user's input

Figure 1(a) el WeRd vhel o] ARgake] lEfso]~

=21 I+ 7] 4% Protocol B! F&Ax]o)| 2] equation
(2) 8} ol 1:1 g2 WgEo] AMAF % (User intent)
9] =& HAs A7IAl "t

D(u) =~ D(x) )]
Where, D(:) = Evaluation function

for desired intent

olglst 5A4L, AF2A <lEdo|AE HAE 717]9
feedback A A 71 A4S Z2 A W7 g2 Pof|
A = &35 vebdth(Figure 1(b)). Figure 1(b) oA
C¥ control mapping functiond, F= AF&ALY] HE =4
#H(d)E AFsh= feedback mapping functions Z}zF ot
ERditH(d= AHEAPE 938h= outputol™], e olF €71 4l
g = Wl AA A xske] 2kol]h).

e, HIFSA EEe| A7 SAlE 7)1V lM = ARt

O % equation (2)7} BAEA] o] wiEel (D(u) = D(x) ),

equation (3)¥} o] QEFH oA Q{FE FHAFel= Wk
o7 7 AAZY AYPH L, o]F 3 closed—loop TAF!
(Figure 2)0] A4 o2 QT H},

Min | D(u) — D(x) | 3

Figure 2. The block diagram of contactless interface/control
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2. Background and Literature Review
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Figure 3. A hand gesture classification example
in a mobile device
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Figure 4. Fuzzy color based hand gesture recognition
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3. Human Hand Model for Hand Gesture
and its Compatibility

3.1 Human hand model for hand gesture
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Figure 5. Human hand model for capturing hand gesture
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Table 1. Modified inter-finger constraint

Jl i=0 i=1 i=2
7=0 0°/20°/45° 0°/45°/90° 0°/45°/90°
(-10° ~ +45°)" |  (0° ~+90%) | (-5°~+90°)
f=1~4 0°/45°/90° 0°/45°/90° 0°/45°/90°
(-15° ~490°%) | (-5°~+90°) | (-5° ~+90%)

( )*: Inter-finger constraint value from Lin et al. (2000)
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4. Compatible Hand Gesture Design
4.1 Classification-oriented hand gesture
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Figure 8. Several hand gesture with human's uneasy behaviors
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5. Design and Evaluation of Handycon
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6. Conclusion
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