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Dynamic Identification of Moved and/or Left Objects

Takashi WATANABE*® and Yuki MAEDA

**EcoTopia Science Institute, Nagoya University,
Furo-cho, Chikusa-ku, Nagoya-shi, Aichi, 464-8603 Japan

We propose a video-based system which recognizes objects moved and/or left by human, and
contribute for the realization of a ubiquitous environment which finds lost properties and suspicious
objects in public areas. One method to identify an object moved by a human action is to trace the
object and determine times at which the object is grasped and relieved. In case the sizes of the moved
objects are at most similar to the sizes of human bodies and the human movements including those
to handle objects occur intermittently, an another method is considered, which detects the starts and
ends of the human actions and specifies the positions of objects before and after the movements. We
adopt the latter approach. The starts and ends of the actions are detected by subtractions of frames
captured from a video camera. A series of frame subtractions is used to distinguish between human
movements and object movements. An effective background subtraction is developed to identify
more than one moved object and objects going autonomously. The history of object movements is
recorded and utilized to know where and when the object has appeared.

Key Words: Image Processing, Pattern Recognition, Sensor, Shape Measurement, Frame Subtrac-
tion, Background Subtraction, Object Detection, Ubiquitous System
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(0) Background subtraction image.

Fig.1 Background subtraction.
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Fig.2 Separation of human regions and object
regions (N =3).
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(a) Background subtraction of images including
sequential movements of objects.
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0 AT
() AT
Background Captured Vote V, 4
image B image C,4

(0 Vote evaluated from background imageC,_, .

Fig.3 Update of background image (N =3).
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(2) Recognition of an object starting to move.

1
1
Background Captured Vote ¥,
image B, image C,_;
2
1
1
¢ Vi
3
1 1
1
Ct+1 Vt+1

(b) Recognition of a continuously moving object.

Fig. 4 Reoognition of an autonomously
moving object.
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(0 History of object movements.

Fig.5 Recognition of three objects carried into
a camera view.

(b) Overlapping of
objects.

(a) First arrangement of
two objects.
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N.—.—N._a

(0 Rearrangement of
objects.

(d) History of object
movements.

Fig.6 Recognition of overlapping objects.
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Fig.7 Reocognition of moved objects in a
train-like situation.

(a) Initial state. (b Scene after 30 min.

Fig.8 Recognition of moved objects in a room.
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