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Abstract

Normalization of the Gray Levels
for the Shading Fluctuation of the Captured Image
for the Awakening Behavior Detection System

Takayuki Ohkura

Recently, accidents such that seniors fall down from the bed in care facilities or hospitals
are increased. To prevent these accidents, caregivers or nurses have to always observe them.
However, it is difficult for caregivers or nurses to keep observing them all time. To aid
caregivers or nurses, there are some detecting systems in the field. One is the detection system
using pressure sensing mat. Another is the detection system using an infrared sensor. However,
these systems have some problems. First, the previous system detects senior’s behavior when
the senior have just fallen. Second, the system detects senior’s behavior when they only sit up
on the bed. To solve the problem, we propose an awakening detection system using Neural
Network in hospital use. The purpose of this research is detecting the objective person’s
behavior such as falling down from the bed. In this research, the system classifies the objective
person’s behavior into two states namely, safety action and dangerous action. First of all, the
image of the objective person in the bed is captured by the Web camera. Then, the captured
images are detected into two states using the NN, respectively. Until now, the captured image in
the laboratory is used for the experiment. (The captured image in the laboratory is abbreviated
to a lab image.) In addition, we executed using the awakening behavior detection system in the
clinical site. So, the detection capability of the awakening behavior detection system using the
captured image in the clinical site for the detection was verified. (The captured image in the
clinical site is abbreviated to a clinical image.) From the result of the experiment using the
clinical image, it shows that the detection success rate of the system is not enough. As a cause, it
is considered that this reason is fluctuation of the brightness quantity in the captured image
according to the capturing environment. For this reason, the histogram of the captured image
such as the lab image and the clinical one is analyzed. From the result of histogram analysis, it
is proved that the brightness distribution is different, respectively. To solve the problem, the
histogram of the captured image should be equalized. Then, the effectiveness of the new feature
extractive method such as the histogram equalization for fluctuation of brightness quantity is

proposed.
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In this paper, to verify effectiveness of the histogram equalization, the experimental
verification is executed. Next, it is considered that the histogram equalization is not able to be
satisfied with the shading fluctuation in image. Then, it is need that the effectiveness of the
histogram equalization for the shading fluctuation in image should be shown. Adaptive
histogram equalization method is proposed, newly in this paper. First, image is divided several
area according to the shading fluctuation in image. Second, each divided image is equalized,
respectively. Finally, they are unified to one whole image. At the last, the effectiveness of the

adaptive histogram equalization is shown with checking manually using real image.
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