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A Preliminary Study of Human Motion Recognition

Using Error Correction Learning

HiTosHI SAKANO,! TAKESHI YAMADAT!
and KATSUHIKO ISHIGURO'!

In this paper we report a preliminary study of human operation recognition
in a car driving environment. Operation recognition have various potential ap-
plication for improving safety and usability. We applied “preliminary process
for pattern recognition study” for this problem. We easily solve this problem.
We also study personal adaptation for driver operations. This problem is a
new class of classificasion problem that includes both labeled and unlabeled
categories. For solving this problem, we employ Learning Vector Quantization
and self-training algorithm. Our experimental results show that the proposed
method is a first step to solve this problem.
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Fig.1 Temporal plot of left wrist motions. Symbol “— >” show transitions to correspond
stationary states.
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Fig.2 Temporal plot of left elbow motions.
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Table 1 Operation recognition rates by LVQ (%).

oo0o id 1 2 3 4 5 6
1 94.7 906 85.4 904 89.6 924
2 89.2 964 709 844 873 90.0
3 87.2 869 92.8 90.3 904 92.6
4 89.5 89.0 832 946 882 915
5 88.0 86.1 829 90.0 95.6 90.7
6 87.5 92.1 78.7 80.0 85.6 94.4
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Table 2 Operation recognition rates by other classifiers (%).
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Table 3 Operation recognition rates by Self-training LVQ (%) using other drivers template as
initial template.

ooo id 1 2 3 4 5 6
oo 94.7  96.4 928 946 95.6 94.4
oooo 925 96.1 925 934 935 94.2
Self-training | 91.1 92.8 88.8 93.2 92.8 94.1
ooo 89.5 92.1 855 904 90.4 92.6

04 D0O000D0O000D0OO0O0O0D0O0OO0OOSelf-training LVQ DOUDOOODOOO %O
Table 4 Operation recognition rates by Self-training LVQ (%). Initial templates are generated
from the drivers themselves.

000 id 1 2 3 4 5 6
oo 94.7 96.4 92.8 94.6 956 94.4
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0 5 Self-training I-NN 000000000 %0O
Table 5 Operation recognition rates by Self-training 1-NN (%).

ooo id 1 2 3 4 5 6
oo 92.7 956 90.3 934 95.5 91.9
Self-training | 92.6 91.3 85.6 93.5 954 924
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