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4. Object Zone Detection Method with Omni-directional Vision Sensors™

by Kyoko HAMAJIMA**, Jian LU**and Koji ISHIHARA*%**

Abstract; The purpose of this research is to develop the camera monitoring device which is applicable to safety
protection devices used in mechanical safety, especially in human-machine cooperation systems. This kind of
device is usually called Vision Based Protective Devices (VBPD) . By using VBPD, the machines are stopped
while people intrude the dangerous area of the machine monitored by video cameras.

In this paper, the method for detecting presence area by using multiple omni-directional vision sensors is
proposed for VBPD, and its applicability to collision estimation is examined by simulation. It is shown that the
method robustly implements the presence-area detection even when occlusion occurs. In addition, an experiment
system is constructed by using four omni-directional vision sensors, the demonstration for presence-area
detection and collusion estimation is performed on AGV. From the demonstration, it is shown that tracking
moving-objects and collision estimation in real-time are possible. Furthermore, it is assured that presence-area is
detected without missing any objects, even when occlusion occurs.

The results of this paper can be concluded as the follows:

(1) The detected presence-area contains the moving-objects without error, but the true area of the moving-
object is larger than the real area.

(2) When more than 3 omni-directional vision sensors are used, comparing with the inner areas enclosed
by sensors, the outer area is likely to be detected as extra larger area. If this is the problem, the
monitoring area had better to be the inner areas.

(3) In a simulation experiment in which four omni-directional vision sensors are set at the vertexes of a
5Sm x 4m rectangular, a cylinder object with diameter of 30cm can be detected as a presence-area with
up to three times of the area, in the case that the method for presence-area detection is a simplex one
for the purpose of real-time applications.

(4) Although the presence-area detection is robust to occlusion, the missing is unavoidable if multiple
objects are crowded together such that there seems to be one object by all cameras.

(5) Ghosts in the detection results are unavoidable by the proposed method. There is basically no solution
for the ghost problem, therefore it is necessary to supplement with the extra sensors corresponding to
the monitored objects. In addition, there is also the solution in which a result presence-area smaller
than a threshold is thought to be a ghost and is deleted. However it is necessary for this solution to set
the threshold smaller than presence-areas of human-bodies.

Keywords; Camera monitoring system, Image processing, Safety, Omni-directional vision sensor.
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Fig. 1 Failure in detection of object.
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Table 1 Missing object and ghost detection.
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Table 2 Area comparisons of object zones.
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Fig. 17 Simulation results of collision prediction.
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Fig. 18 The AGV route for tracking.
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Screen to show demonstration.
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Fig. 22 (c)

Fig. 22 Detected protected zone from tracking AGV.
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Fig. 23 (c)

Fig. 23 Result of collision avoidance demo. (1) .
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