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Model-Based estimation of human hand postures using normal histograms
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In this paper, we propose a method for estimating the pose of a human hand using normal histograms.

The method is composed coast to fine of three steps.

First, within the database which consist of hand model

postures in a reduced degree of freedom space about human hand postures in a daily life, screening of postures

is conducted using dispersion of point clouds.

Second, the similarity between normal histograms generated from

the input posture and the database posture is evaluated with Chi Square. Third, optimization for minimizing the

evaluation function is conducted in the reduced parameter space. In the experiment, the hand model was used

as input postures. The result of the experiment shows that the maximum estimation error was 21[%] using this

method.
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(a) Opened hand posture

(b) Closed hand posture
Fig. 1 Distribution of hand point cloud
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(a) Normal histogram

C (b) 2D normal histogram
discribed on a sphere

Fig. 2 Normal histogram discription[4]
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Fig. 3 Distribution of hand potures within first and second
principal component space
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Fig. 4 Result of hand posture screening
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Table 1 Principal component score and joint angle error of estimated posture in Step3

Input posture 1P00

IP03 1P05 1P08

Estimation step Initial

Final

Initial | Final | Initial | Final | Initial | Final

Principal component The 1st axis 0.00 | -0.38 | 0.00 0.00 2.38 2.38 0.00 0.05
score The 2nd axis 0.00 0.36 0.00 0.00 0.00 0.00 | -1.58 | -1.69
Joint Angle Error[%] 13.46 21.14 0.00 5.78

[

2nd Principal Component Score

-3 == —1 0 1 2 3
1st Principal Component Score

Fig. 7 Estimated hand postures in Step2
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