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Abstract

This paper uses fuzzy logic to control the mobile robot to take elevator independently using stereo
visual servoing. There are two vision systems on the mobile robot. One is the head double CCD
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system for mobile robot for detecting direction and position of the elevator, the other is mounted
on a four-axis manipulator used to recognize the buttons of elevator and detect whether the but-
ton light is on or off. The motion path planning and motion control of the mobile robot are accom-
plished by using fuzzy logic. The processing stage of the mobile robot taking the elevator can be
divided into five steps. First, the mobile robot moves to adequate position in front of the elevator
door. Secondly, the manipulator recognizes the up or down button and presses it. Thirdly, the mo-
bile robot recognizes the elevator door opened and enters the elevator. Fourthly, the manipulator
recognizes the floor button assigned and presses it. Finally, when the elevator reached the target
floor, the mobile robot recognizes the elevator door opened and leaves the elevator. Experimental
results show that the combination of fuzzy logic and stereo visual servoing for controlling mobile
robot can fulfill the work of taking elevator autonomously in 30 seconds.
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Figure 1. Stereo vision model
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Figure 2. Error definition
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Figure 3. Fuzzy controller
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Figure 5. SIRMj; fuzzy set
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Figure 6. KID fuzzy set
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Table 1. SIRM fuzzy rule base
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Figure 7. Robot control system architecture
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Figure 8. Independent by ladder robot
8. BEFRMEHHFA

HUEE N, E A s 45 R an el 9 Fow, ANIE B AR 756 FHLSS NS TP, Sk Bbs e, ik
(AR B [a] TAI R R 0.2 FP . ORI #8240 B, = 2, B, =2, B;=0.5, OSF=1500, IR&EhHEHIMKHR K
5000 pulse/s, HUFERT[AIAAZET, SiEaboR, ) F e TR .

50 -

50t P
: BTV S - ;
-100 -4 oo
B e e

-150 -4 : : \ !
: 5 170) S S S I .

2200 -4 : |
: 250+ :

-250 -4 = ¢ =

300} Poobob b \\\\\\\\\ P
i i i H i i i i i i -350fzzcpozozecpoceedoneeodeneengennns? AN - - IS T
50 0 S0 100 150 200 250 300 350 400 30 0 50 100 150 200 250 300 350 400

@) (b)

Figure 9. Simulation positioning of the robot
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Figure 10. Elevator identification process
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Figure 11. The lift up and down button identification process
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Figure 12. Floor elevator button identification process
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Figure 13. Robot recognition elevator bearing process
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Figure 14. Robot identification process and the control arm to press the floor button
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Figure 15. Robot in the process of the elevator
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Figure 16. Robot in recognition of the floors in the elevator and button process
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Figure 17. Robot out of the elevator
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