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Autonomous Mobile Robot System Using Adaptive Spatial
Coordinates Detection Scheme based on Stereo Camera

Jung-Hwan Ko*, Sung-1Il Kim** Regular Members, Eun-Soo Kim* Lifelong Member
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ABSTRACT

In this paper, an automatic mobile robot system for a intelligent path planning using the detection scheme of the
spatial coordinates based on stereo camera is proposed. In the proposed system, face area of a moving person is detected
from a left image among the stereo image pairs by using the YCbCr color model and its center coordinates are computed
by using the centroid method and then using these data, the stereo camera embedded on the mobile robot can be
controlled for tracking the moving target in real-time. Moreover, using the disparity map obtained from the left and
right images captured by the tracking-controlled stereo camera system and the perspective transformation between a
3-D scene and an image plane, depth information can be detected. Finally, based-on the analysis of these calculated
coordinates, a mobile robot system is derived as a intelligent path planning and a estimation. From some experiments

on robot driving with 240 frames of the stereo images, it is analyzed that error ratio between the calculated and measured
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values of the distance between the mobile robot and the objects, and relative distance between the other objects is

found to be very low value of 2.19% and 1.52% on average, respectably.
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Fig. 1. Flowchart of the stereo camera-based Autonomous
Mobile Robot System
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Fig. 2. Flowchart for the face detection of pedestrian
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Table 1. 2D spatial coordinates of the detected pedestrian and the objects

F Coordinates of World (X, Z)
rame
Calculation [cm] Measurement [cm]
Pedestrian (47,251), (92,251) (48.24, 248), (93.89, 248)
Ist frame Object 1 (-72,135), (-122,135) (-73.31, 137), (-123.85, 135)
Object 2 (114, 302), (149, 302) (116.44, 293), (151.93, 293)
Pedestrian (62, 266), (98, 266) (62.77, 270), (98.36, 150)
2nd frame Object 1 (75, 154), (102, 154) (77.55, 150), (105.38, 150)
Object 2 (99, 333), (122, 333) (100.53, 318), (122.53, 329)
E 2 %8 waAe} gojEe] %
Table 2. Width between the detected pedestrian and the objects
. . Error Average
Frame Width[cm] Width[cm] ratio [%] [%]
Pedestrian 45.00 45.65 1.43
Ist frame Object 1 50.00 50.54 1.07
Object 2 35.00 35.49 1.39 217
Pedestrian 36.00 36.59 1.62 '
2nd frame Object 1 27.00 27.83 2.98
Object 2 23.00 22.0 4.54
I 3 ByASL AofEzt iAol thet AR S
Table 3. Calculation and measurement of distance between the pedestrian and the objects
Width(cm) Error
F . A %
rame Calculation Measurement ratio(%) verage[%]
Pedestrian ~ Object 1 93.00 92.32 0.73
1st frame - -
Pedestrian ~ Object 2 38.00 38.89 2.29 L5
Pedestrian ~ Object 1 44.00 44.58 131 ’
2nd frame - -
Pedestrian ~ Object 2 60.00 61.08 1.76
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