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Real-Time and Precise 3-D Hand Posture Estimation Based on Decision Tree
Trained with Variations of Appearances

*S. Miyamoto, K. Fujimoto!, T. Matsuo, N. Shimada and Y. Shirai (Ritsumeikan University)

Abstract—

We propose a method for estimating 3-D hand postures from 2-D images in real-time. The

estimation is based on finding the best matched posture from typical postures whose appearances are learned
in advance. For high accuracy, conventional methods require high computational cost for comparing an
input with many typical postures. In our method, a tree is automatically generated and trained with typical
postures and their variations. Efficient search with the tree brings about real-time estimation. We show the
effectiveness of our method by some experimental results.
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Of1 =02 = O3 = 05
(f = thumb, index, middle, ring, pinky)
eo,index :eo,middle =0°
oo,m’ng = - 40; ao,pinky =—-14°
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Fig. 1: Freedom of posture.
Table 1: Parameters of typical postures.

Ovona 8°,26°, 48°, 75°

Ouristt | —150°, —120°, —90°, —60°, —30°
0°,30°, 60°, 90°, 120°, 180°

Ourist2 | —90°, —60°, —30°,0°, 30°, 60°, 90°
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Fig. 3: Contour feature.
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Fig. 4: Detection of
the arm axis.
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Fig. 6:
the wrist.

Fig. 5: Scanning the
width of arm.
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Table 2: End nodes for each convex number.

| REREE ] K/ — RE& | ‘FHEEE
0 2561 1 2561 =
1 18476 40 462 3
2 37954 75 500
3 36976 224 165
4 16707 209 81
5 3410 38 89 =

(%

Table 3: Number of typical postures in end nodes.

T 0.5 0.7 0.9 1.0
SEHTREF | 710.7 | 1319.5 | 2923.2 | 9336.2

vy P

Table 4: Recognition result for CG.
T 0.5 0.7 0.9 1.0
e | 70.3% | 84.5% | 96.0% | 99.8%

Fig. 15: Recognition result.
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Table 5: Time for recognition.
T 05 | 07 ] 09 | 1.0
SEYGRVEERFR [msec] | 12.6 | 16.9 | 27.8 | 76.7
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