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Development of a Robot’s Visual System for Measuring Distance
and Width of Object Algorism
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Abstract: This paper looks at the development of the visual system of robots, and the development of image processing algorism to
measure the size of an object and the distance from robot to an object for the visual system. Robots usually get the visual systems
with a camera for measuring the size of an object and the distance to an object. The visual systems are accurately impossible the size
and distance in case of that the locations of the systems is changed and the objects are not on the ground. Thus, in this paper, we
developed robot’s visual system to measure the size of an object and the distance to an object using two cameras and two-degree
robot mechanism. And, we developed the image processing algorism to measure the size of an object and the distance from robot to
an object for the visual system, and finally, carried out the characteristics test of the developed visual system. As a result, it is thought
that the developed system could accurately measure the size of an object and the distance to an object.
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(a) Visual system.

(b) Image of camera 1. (c) Image of camera 2.
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Fig. 1. Principle of distance and size of a object using two cameras.
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Fig. 2. Visual system of robot using two cameras.
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(a) Block diagram of high-speed controller.
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(b) Manufactured high-speed controller.

Fig. 3. Manufactured high-speed measuring device.
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(a) Original check board.

(c) Image after calibration.

(b) Image before cahbratlon
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(d) Graph of 1 to 7 point before calibration and after calibration.
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Fig. 4. Calibration of camera image.
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Fig. 5. Flow chart of image processing algorism for measuring
distance and width of object.
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Fig. 6. Experimental equipment for calibrating robot’ s vision
system.

(b) Camera 2.
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Fig. 7. Images of camera 1 and camera 2 at distance 2000mm.

(a) Camera 1.
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Fig. 8. Number of pixels according to size of object and distance
between visual system and object.
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(f) Image of camera.
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Fig. 9. Result of image processing of distance and width of object.

(e) Image of camera 1 at 5500mm.
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Table 1. Measurement results of distance and size in characteristic
test.
Real 3500mm 4500mm 5500mm
distance
Test o, Dis W/H Dis W/H Dis W/H
(mm) | (mm) | (mm) | (mm) | (mm) | (mm)
1 3500 242 4500 238 5583 240
2 3417 238 4500 242 5500 242
3 3500 240 4417 236 5500 240
Avg. 3472 240 4472 239 5527 241
Error (%) | 0.79 0.7 0.61 1.11 0.5 027
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