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Parameter Estimation from Videos in Monocular Camera
for Evaluation System of the Bowing Action

Abstract: Bowing is a symbol of greeting culture in Japan, and it is an important action for smooth com-
munication. Learning a correct bowing action is essentials in the business scene. People can learn a correct
bowing action by some methods, such as to use books and internet by oneself, and to attend manner lectures.
However, the former method has a problem that we cannot evaluate the correctness of own bowing action
without an instructor. The latter method has a problem that to attend manner lectures is not easy, cost, and
takes time. In this paper, to solve these problems, developing a system which evaluates the user’s bowing
actions from videos taken by a monocular camera, we aim to create an environment that people can learn a
bowing action by oneself easily. Towards implementation of this system, we defined “posture” ,” angle” ,
and “time” as parameter for evaluation of the user’s bowing action. We evaluated the accuracy of our
proposed system which measures above-mentioned parameters from videos taken by a monocular camera.
There are almost no systems which evaluate a user’s bowing action.

Keywords: Bowing action learning system, Image processing, Histogram of oriented gradients, Optical
flow
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Fig. 1 Process of the bowing action.
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Fig. 2 Types of the bowing action.
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Fig. 3 Extraction process of human region.
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Fig. 4 HOG Extraction.
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Fig. 5 Setting and Moving of feature points.
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Fig. 6 Estimation of angle.
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Fig. 7 Experiment Environment.
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Table 3 Validation results of ”posture” parameter.
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Table 4 Validation results of ”angle” parameter.
2 (15 ) WL (30 %) UL (45 ) e
WM EfRE R | WM EMRME 3RE | WEM EMME RS
R 20.4 19.8 1.62 32.9 32.4 3.49 | 46.4 44.6 3.35 | 2.82
FE¥EfR % | 5.35 4.32 0.924 | 4.87 2.83 2.65 | 4.73 2.64 2.87 | 2.47
& 5 [/ /87 A — X ORGSR
Table 5 Validation results of ”time” parameter.
2] (15 ) WAL (30 ) ARl (45 ) EIRFRE
WrEhE  EfedE B | e IEMME 3SR | JUEME  EfME FUE
F 2.99 2.85 0.247 | 3.46 3.26 0.294 | 3.94 3.81 0.220 | 0.254
BHERZ | 0.525 0.503 0.220 | 0.309 0.284 0.237 | 0.481 0.469 0.120 | 0.202
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Fig. 8 Example of bad bow.
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Fig. 9 failure of human region extraction.
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