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Design of automatic cruise car based on ultra wideband positioning

FU Renjie, YANG Yali

( Shanghai University of Engineering Science, School of mechanical and automotive engineering, Shanghai 201620, China)

[ Abstract] In view of the traditional tracking car in practice site difficult deployment flexibility and low cost is high, this paper
puts forward and designs a kind of automatic cruise trolley car based on the technology of UWB positioning with raspberry pie 3B
module as the core control unit, position, captured by the UWB module by azimuth MPU9250 module for body, through the
ultrasonic sensor to detect obstacles ahead, the incremental PID control algorithm is adopted to specify the path tracking. Different
from the traditional way of laying magnetic needle and printing guide line, this design introduces position coordinate information and
USES a series of coordinate points to form the track as the guide path test of the car. It shows that the designed car can complete the
function of automatic cruise according to the specified path, which has certain practical application value.
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Fig. 1 Block diagram of automatic cruising car system
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Fig. 2 Circuit diagram of power module
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Fig. 3 Dc motor drive circuit diagram
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Fig. 4 Flow chart of overall software design
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Fig. 5 Schematic diagram of three—side positioning method

LR AT LU AR (1) -
(X-X)"+(Y-Y,)" =d;

= ] e/

(X =X,)? + (Y=Y, =d,; (1)

/(X -Xx)>+(Y-Y,)" =d.

KB/ IR LR R SRS D AR

aX, 0 22(X, - X)) 2(Y,-Y)o "

vy Loy, -x) 2y, -v)p

aX; — X, + Y, - Y. +d} —d}0
P CRC QS
2.2.2 PID il %

ARV /N D) B AR s O dE 5 R T g, AT
ey 3 AR T AE AR AN A 1 PR R N A A 8 R T
], R 2 5 | P R4 e B 22048 TE /N 2 A A 7 3
Jila), PID #4502 A shishil Rg b v il 1z
1) AT IR il 2, T A0 T TR ML ) 25 40 Hh 3 o R T AL
FPID #EHIAE . B PID ) 8% A9 B N AL
B2 PID il S A i X PID Pl ik

AR et UWB 2 bR 2 3k BU N 42 (0 07
B WSS B E B RN D) BARME D
HARL B A AE R A LA B AL SR D A5 A 57 B
YA R | SR F 8 R 2 PTD s ol B8 ke s il /N 42
PN PWM % R A, /N 4 R 6% BRBE H bR s 175,

(2)

AP R RGN R GAHEEANIE 6 s,

JEAS NG AN i e(k)
! PWM il

D

B 6 PID #E#| REHEE
Fig. 6 PID control system block diagram
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Fig. 7 Test results of the "O" trajectory
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Fig. 8 Test results of the "'S" trajectory
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