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Posture Classification from Bird’s-eye View of
Range Data to support Improvement Activities

in Assembly Work of Human-sized Product*

Norihiro Takahashi

Abstract

Improvement activity called IE (Industrial Engineering), which eliminates waste,
is always performed in factories by specialists of IE and plant foremen. IE aims to
promote the efficiency of overall production process, and such an activity enables
us to upgrade products and boost productivity. Conventional IE is performed in
order of Plan, Do, Check, and Action. Check takes long time, and depends on
worker’s skill. On the issues, conventional studies use sensors suitable for working
style and information to acquire. These studies aim to support the improvement
activities.

This thesis proposes a method of human posture classification for waste detec-
tion in an assembly work of a human-sized product. In such work, many posture
changes of a worker happen. Recognizing human posture is important for waste
detection. In conventional studies of human posture estimation, some methods
which estimate rich information requires complex instruments such as two or
more cameras. On the other hand, estimating posture classes requires simple
instruments. Factory environments usually restrict positions of sensors such as a

ceiling for avoiding the interference with workers, and require simple instruments.

* Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT0651057, March 17, 2008.

il



The proposed method uses a range image sensor that is installed on a ceiling
and captures bird’s-eye range images. The method computes features from the
range images, and classifies human postures into predefined categories by using
the SVM. In the simulation of assembly work, appropriate parameters of SVM
learning are searched for and accuracy of posture classification is evaluated. Fur-
thermore, experiments are carried out with a real factory environment and the
validity of the proposed method for improvement activity support is evaluated

by an IE specialist’s hearing.

Keywords:

range image sensor, bird’s-eye view, posture classification, support vector ma-

chine, improvement activity support
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