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A Tree-based Hierarchical Probabilistic Neural Network and Its Application

to Hand Shape Discrimination

Masaru OKAMOTO*,

Juri MURAKAMI*,

Kenji SHIBA* and Toshio TsuJr*

This paper proposes a new pattern classification method using probabilistic neural networks with hierarchi-
cal structure. In this method, a log-linearized Gaussian mixture network ! as a probabilistic neural network
is used at each node of a herarchical classification tree. The method proposed here automatically constructs a
tree of neural networks from given data, and can achieve suitable discrimination. Also, Cross-validation for a
constructed neural tree can improve the generalization ability for discrimination of unlearned data. Validity of
the proposed method is demonstrated with discrimnation of hand shape.
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Fig.3 A discrimination result for three subjects

Discrimination rate [%]
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Fig.4 A constructed tree structure for subject C
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Fig.5 Rader charts of hand gesture patterns of gesture 1 and
gesture 31 for subject C. The line indicates the mean
value of each channel, and the regions of shade imply
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Fig. 6 Rader charts of hand gesture patterns of gesture 8 and
gesture 9 for subject C. The line indicates the mean
value of each channel, and the regions of shade imply
+18.D.
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Fig. 7 A discrimination result of each motion for subject C
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Fig. 8 A discrimination ratio of each motion for subject C

Table 2 Example of command allocation for home electric
devices

Motion number | Object | Command
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Light Off
| Switch
TV CH up
CH down
Power on/off
Play
CD player Stop
Volume up
Volume down
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(a) Experimental devices (b) A hand with Shape sensors
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Fig.9 Operation of home electric appliances using hand
shape discrimination
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