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Fuzzy Intelligent Navigation of Autonomous Mobile Robot
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Abstract: The mobile robot’s information about environment acquired from sensors is dynamic
and indefinite when it’s working. The navigation architecture based on the behavoirs adopted
for the control of the mobile robot in this paper can overcome the environ uncertainity and com-
plete the complicated tasks with high efficiency and better robustness reliably. In order to real-
ize that the robot will have a certain intelligent self-decision-making abitity in the case of un-
known, dynamic and complicated environs, the fuzzy controllers are used-to execute various
kinds of self-independent behaviors of the mobile robot so that the partition solution or solvent
can be used to fuse all the activiated or fired behaviors. Whereby the uncertain situations can be
well dealt with. Finally, the effectiveness and feasibility of navigation for mobile robot by this
method are tested via the simulations.
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1 BHNBAZMETHEH

AR ERXBHINBARMBHOEREA TR =M . ETHANBHEAD ZTTIORH
SHERMRSEHEHY ., EETRAANBHEH S, RERENBEANESFER, HRANIEA L Z8
BE . BN T B 750 RGHIFR 35, H 76 30 K B 5 BT HL R0 009 B 1R, 1L 2 5o e 458 485 i 20 7T LA TR
REREMRAFELAFTIER . HXNETRANEHHTFEYR R, Brooks R T —HETFTRHR
BHTRNEESEH S TR — BRI 31 i BB, VL2 A BB ST S R SR 5 AL AR 1 s
WL, ETFTANERNSHRRETENT R, CIRERNIES S BRRME R RO T UL RITHETT,
BMETHACHBABRHORTS, . BERBGE R ARBHBET I, BT IVREIREEHRE
WA, NBARNBRLESCHERNSRETAINRCENASINESELEERBE., XHEHHEE
RRETEAT N KT AE LB 8L, 7T LAGE of 187 82 ) f% S8 88 I LBl 1% 8 A 780 iod 78 B A5 b 80 4 19 S R 33
R, RAGZERSHIRTONSAERRNHSHARPRARFOEGEE. BhTIAEHEHRAR
RBEBBAES T EAMEFEHERAR, FERIEEHOEAREMR G .5 RE LR ML HEHE
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ERSHIEEEERBEERSNRFESREFEACHIHE,
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(2) BREAT R - EWATEF IR T, VLA A KR BRI FRA 25 (5 4030 SOl 38 R 50O X3 B B SR i A7
BRI , 241% B 2R K18 MR 05 BB, SRIBUM L B4 SRms AT R L, Bl N C % G % R B 6 45,

(D EFTHEFRR BERFENEGER . BWYREBINSAETESAMIERBINT
RGBT RS, KIF R T EFE NS RE, BN ARES B E P EL BE R BARR
BRBIHNZANBREARNIES.

HTREXR AXRNBRETH, ERETE BRI SREIAN.
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Fig.1 Sensor system and structure schema of MR
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T2 AR A, 0 B AL RR A VT LA ) G 2R ) A2 A, B AR ko P o op
FERHREBRBOKXPRE. HEFRNDT :

@ if p;is ZERO, then robot’s speed is ZERO, turn LTB or
RTB; 0 0.3 0.6 1.0

@ if p;is PS, then robot’s speed is PS, turn LTM or RTM; (2) B2 R BRI FERBEE RS

® if p;is PM, then robot’s speed is PM, turn LTM or RTM; LTB ITM LTS ||NC RTS RIM RTB
@ if p;is PB, then robot’s speed is PB, turn LTS or RTS;
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2422 fh 4 (22 B 77 69 P D R A8 0 B R R A A B
B ETHLEE AT 122 A ) 5, B0 1 28 0 o AR 28 R L0

ZERO PS PM PB
KARE, HERHANMTF . !
@ if p, (py) is ZERQ, then robot’s speed is PS, turn LTB
(RTB);

0 2 4 6
® if p,(p)) is PS,then robot’s speed is PS,turn LTM (RTM); (c) HAENH PR ERmA RN

® if p,(p,) is PM,then robot’s speed is PM,turn LTS (RTS);
] -
@ if p,(p,) is PB, then robot’s speed is PM, turn ZERO (ZE- 4 BEEOM B GRS TR RRE RS

Fig.4 Membership functions of fuzzy controller
RO); for obstacle avoidance
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4.3.1 fHEEHR
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(D MREFMFEERBY, B BHELEGE)F, WZ L ERTF BRERE, MEBHRRETN;
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KEHIE.
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Fig.5 Simulation results of wandering behavior Fig. 6 Simulation results of wall-following behavior
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Fig. 7 Simulation results of complex behavior
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