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Abstract

This paper designs a kind of control system for the intelligent cleaning robot. Firstly, the
robot walks along the walls of the room which the robot will clean for the basic information of
the room. Secondly, after the scan, from a corner of the room , the robot walks along with the
direction which parallel the width of the room .After cleaning the blind area, the robot will
walk all over the room. The robot runs along the straight line. When encountering an obstacle,
it can automatically go around the obstacle and continue the former route. When traveling near

the stairs or the edge of the table, the robot will automatically return to avoid dropping.

The cleaning robot is based on the MSP430F149 microprocessor. The MSP430F149
outputs two PWM square waves to drive L298N and control two DC motors. By adjusting the
speed of the two wheels, the robot can move forward or backward and turns left or right. At
the same time with the installation of a universal wheel which replaces the two front wheels,
the robot moves more smoothly in any direction. By means of ultrasonic sensor and infrared
sensors to detect obstacles, the robot can always avoid any obstacle. By means of the hall
sensor to measure the speed of the two wheels, the MSP430F149 calculates the distance when

the robot completes a specific step.

Through the fall sensor to detect the drop of the ground level, the robot is prevented from
a fall from a height. Through the electronic compass to detect the moving direction of the
robot, by adjusting the duty cycle of the PWM wave, the robot always walks on a straight line.
This task will be based on the reliable hardware and steady software, so the cleaning robot can

minimize the repetition and increase the coverage.

Keywords: Cleaning robot, MSP430F149, L298N, Obstacle avoidance, Navigation
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Fig3.1 The schematic diagram of SCM interface circuit
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Fig3.2 The schematic diagram of 6V voltage-stabilizing circuit
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Fig3.3 The schematic diagram of 5V voltage-stabilizing circuit
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Fig3.4 The schematic diagram of 3.3V voltage-stabilizing circuit
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Fig3.1 The schematic diagram of reset circuit
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Fig3.6 the pin diagram of L298N
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Fig3.7 The schematic diagram of L298N
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Fig3.8 The schematic diagram of motor drive module
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Fig3.9 The schematic diagram of photoelectric isolator
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Fig3.10 The installation diagram of hall sensor
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Fig3.11 The schematic diagram of hall sensor
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Fig3.12 The physical diagram of the infrared sensors
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(2) B 5K 100mA
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Fig3.13 The connection diagram of the infrared sensor
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Fig3.14 The schematic diagram of the electronic compass
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Fig3.15 The physical diagram of the ultrasonic sensor
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Fig3.16 The connection diagram of the ultrasonic sensor
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Table3.1 The relationship between temperature and the speed of sound

g CC)H -30 |-20 | -10 | O 10 |20 |30 |100

g (m/s) | 313|319 325|323 | 338 | 344 | 349 | 386

TR P B A Sk gt T A I AN A, T SRR O A g Ay, LR A R
THRIRMII . ARSI, SRR (— B0y 40kHz) LIRSS BEAE A
ik 7R, GMIWOIBCRE A A, R B ReH A HURE . 2 A0 T BCIRES I
SCATAR FABURIGEI SAT AT R S E R SR R 7 5, K HUBRRE RS AL D HLfiE

R P R I RS B ) A SR B A 319 FroR o BRI IR R A L L R A
e L P LR . MSP430 LT HILIR AR 1) TRIG S Rk — AN HPAR 5, By
42 s B WLy 2 S PR AT 8 41 40khz (K73, IF B A 15 53R M. g
A5 5IRM, ZH A PURL ECHO ) MSP430 55 HUg H — N s o, T I )l
I AN RS 3830 ] 0 R TR, 0k A I T 3 LA 7S gkt m] T B A s

FE I R A L I SEMAX232 S . MAX232 S R EE AT LT
I R S-232F5 1 11 ¥ v 1 B s P B e v, — T TP TTLRIRS-232 () HL -
B o T I P A R R 4 AR RS AR IR -10V~~+10V . K
PR A RE A D P AS P AR B2 AEMAX232 (R A 10 AR b o b, ) RL N oK e g 1) 0K
ZRE T, M RE A Y AR P AR 1) 7 DR A B A e 2 1) e S I AR K

R PR AT HL e T 2 TR DU Ss SBOR A 4Ll BB P Rk B B A I o ), K
AR 90 4 VAN i L L R DN N 1o/ SR S OR T G L= e o S (S E Y R Loy )
BRPA R L
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Fig3.19 The schematic diagram of the ultrasonic sensor
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Fig4.2 The flow chart of serial port interrupt function
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Fig4.5 The second part of the flow chart of Timer interrupt program
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Fig4.6 The third part of the flow chart of Timer interrupt program
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Fig4.7 The forth part of the flow chart of Timer interrupt program
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Fig4.8 The fifth part of the flow chart of Timer interrupt program
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Fig4.9 the flow chart of capture interrupt program
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Fig4.10 the flow chart of the I/O interrupt program
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