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Fuzzy Tracking Control Based on Stereo Images for
Tracking of Moving Robot
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Abstract

Tracking and recognition of robots are required for the cooperation task of robots in various environments. In the paper, a
tracking control system of moving robot using stereo image processing, code-book model and fuzzy controller is proposed.
First, foreground and background images are separated by using code-book model method. A candidate region is selected
based on the color information in the separated foreground image and real distance of the robot is estimated from matching
process of depth image that is acquired through stereo image processing. The open and close processing of image are ap-
plied and labeling according to the size of mobile robot is used to recognize the moving robot effectively. A fuzzy tracking
controller using distance information and mobile information by stereo image processing is designed for effective tracking
according to the movement velocity of the target robot. The proposed fuzzy tracking control method is verified through
tracking experiments of mobile robots with stereo camera.
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Fig. 1. Overall structure of moving object tracking system
based on stereo images
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Fig. 5. Display of 3-dimensional coordinates of robot
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Table 1. Fuzzy control rules for the pan controller

, X | NB |NM | NS |NSS| ZO |PSS| PS | PM | PB
70 VF | VF |VSS|VSS| ZO |VSS|VSS| VF | VF
RS VF | VF | VS |VSS| ZO |VSS| VS | VF | VF
PM VE | VM | VS |VSS| ZO |VSS| VF | VM | VF
PB VE | VM | VS |VSS| ZO |VSS| VS | VM | VF

E 2 EE Hof7|e| IX| Xof &
Table 2. Fuzzy control rules for the tilt controller
e | BB | BM | BS 70 TS | TM | TB

L

Z0 VF | VF | VS | ZO | VS | VF | VF

PS VE | VS | V§ | Z0 | VS | V§ | VF

PM VFE | VM | VS | Z0 | VS | VM | VF

PB VE | VM | VS | ZO | VS | VM | VF
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Fig. 10. Fuzzy region partition for tracking control
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Fig. 11. Membership function of fuzzy tracking controller
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Table 3. Fuzzy control rules for the tracking controller

M
’ e LB LM | LS| ZO| HS| HM| HB
70 NM NS | NSs| ZO | PsS PS PM
/PM | /PS | /PSS| /ZO | /NSS| /NS | /NM
pss | PSS PS PSS | PSS pPS PM | PM
/PM | /PM /PS | /PSS | /PSS| /PS | /PSS
PS PS PM PS PS PM PB PB
/PB /PB /PM /PS /PS /PM /PS
PM PSS PS PM PM PB PB PB
/B | /B | /PB| /M| /M| /PS | /PSS
PB PS PM PB PB | PBB| PBB| PBB
/PBB| /PBB| /PBB| /PB | /PB | /PM | /PS
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Fig. 12. Tracking control algorithm of moving robot
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Table 4. Experimental result of extraction performance of target region
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Table 5. Error rate of moving trajectory of background learning
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Fig. 13. Experiment scenes of tracking control of moving robot
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