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Abstract: The tracking of deformable hand gesture is a very important task in vision-based HCI (human-computer
interaction) research. A novel real-time tracking approach is proposed to capture the motion of deformable hand
gesture with single camera. The proposed approach uses a set of 2D hand models in place of high-dimensional 3D
model. It achieves auto-initialization by firstly using Bayesian classifier to do posture recognition, and then locating
fingers and fingertips to fit image features to recognized posture. It solves the problem of interference among
fingers during tracking successfully by the integration of K-means clustering and particle filter. Moreover, a state
checking process is embedded into tracking method, and it realizes resumption from tracking failure and update of
hand models automatically. Experimental results show that the proposed method can achieve continuous real-time
tracking of deformable hand gesture with high precision, and thus it can meet the requirements from real-time
vision-based human-computer interaction.

Key words: hand tracking; multifinger tracking; particle filter; auto-initialization; state checking
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Fig.1 The tracking framework of deformable hand gesture
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Fig.2 Extraction of hand region and its contour
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Fig.5 The map of shape estimation of fingertip and its practical effect
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Fig.7 The structural template of gesture
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Table 1 Recognition and matching ratios of static gestures

F1 OHSTHRUM G LR

Posture type

Recognition ratio (%)

Matching ratio (%)

Posture A
Posture B
Posture C
Posture D
Posture E
Posture F

100
100
99
93.5
92
98

100
100
100
100
100
98.5
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{a) Frame 10 (b) Frame 54 () Frame 92 (&) Frame 130

(£} Fraume 185 () Frame 221 (I} Frame 252 (1) Frame 268

(a) Frame 20

(e) Frame 105 (f) Frame 132 () Frame 143 {h) Frame 167
(b)
Fig.8 Tracking results of two video clips of deformable hand gesture
K8 AT THREiE R
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SRR (1) 5 7 AE 52N T T S 4 T Ivan Laptevel i 22 4R 4 T 94 BR 155 775 (10 Wi/s). Yoichi Sato™1 5 ) 81 T
PP R TR 25~30 Moi/s, B AT T A SCOT VAR e I RR T — Tl ] E TR ) T TR HEAT B R, TG VA AR T AR TR )
781 Stenger™ ) 3L T 3D B 1) £ 56T T IR 7 vk LR RE T AR T AT AR (R AR R B AR Sk 4 1 B
BRI LA 3 Wi, Jo 1255 AL S I PR LK.

Table 2 The comparison of tracking methods
F 2 IREREAILE

Our method  lvan Laptev method  Yoichi Sato method  B.Stenger method

Average tracking rate (f/s) 18 10 >=25 3
Deformable gesture tracking Yes No No No

Tracking auto-resumption Yes No No No
Tracking auto-initialization Yes No No No

4 B £

AT R ANHLAZ TL AT T RT3 1 SE N A TLAR 5 S th— PO ML AT TR BT iR E S &
SRR I R T IR 1A AR H AR B A B AR S AL L DU R AT AL T A B R
BIaa A AR 5 R I K B BV R A GE IR T R K R R 7 VR AN [R], ' RE W 21 25 b ST R RS AR, AN T3 12 %2
KT T B0 AT AR AT S UL R . 0 1oL g 52 2% (1 vt 2 PR AL 1) 5 2098 DA 221 2D R BRI B T 55 KA Ik
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