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Design of autonomous driving system for unmanned logistics vehicles
WU Hailun, WANG Kai

(School of Computer and Software, Dalian Neusoft University of Information, Dalian 116023, Liaoning, China)

Abstract: In order to optimize the logistics terminal distribution method in the campus area, the system analysis and design of the
automatic driving logistics vehicle are carried out. The car adopts dual-chip hardware structure with STC89C52RC microcontroller as
the motor driving center and STC15F2K60S2 microcontroller as the control center. The angular velocity, acceleration and magnetic
field data are collected by the attitude sensor composed of MPU6050 and QMC5883L, and the Azimuth and Yaw Angle are calculated
according to the sensor data. The navigation function is realized through the longitude and latitude coordinates of GPS module, TPO
three—point optimization path planning program, automatic driving program and attotide sensor Angle data. The control center runs the
navigation program to send the control command, and the motor driving center converts the electric signal to control the movement of
the intelligent vehicle after receiving the command. The experimental results show that the intelligent vehicle can finish the path
planning and automatic driving functions, and the mean deviation of the trajectory from the target path is 0. 95 meters, and the
maximum is 2. 24 meters, which effectively completes the logistics transportation task between endpoints in the campus area.
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Fig. 1 General structure diagram
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Fig. 2 Physical picture of logistics car

2.1 ZBEERBHEELIT

ARVETT 9 5 25 AL ARt MPUG6050 B 18 3 Al
QMCS883L i Syt 4L AL, WIS Ay AR Sl B o skt
FREZEARE | b e UYL 16 £ AD
R E R BRI T GPS S ARG FEF .
F MPU6050 B WA (S A i i 45 PR B% PR 25 ) A7 7F
T BRI HLH I B i B TR 25 R R A g
K AR T R4 B WG e B 52 3R BT P G 4
JE SR " DR I (o R S o W R AL
St SR AT WG R 22 A M) Al Mahony %
A ERA B F GPS 284 B i )7 (57 £ 1 i
fifa ) AR R B AN 3 R AR R
() SDA 5|5 STC15F2K60S2 B F ALK P15 511
SCL 5|5 P14 5] i 2, 1 11C Pl 58 sk 4
TR,

B3 EXERIFMEKE

Fig. 3 Posture sensor circuit diagram
2.2 HIEESIHOE G
Rl s BB NP 4 B, ik E
RMAS X — H Y, T2 57 Bdis b BE A 2 1 0ok
STCI5F2K60S2 1 i F . A IA ES R
PERE , FEHGE ) ATK1218-BD A5 GPS ¥ 4%,
TR SR B ARAE HAA R Sk



30 Bk

2N A | = T A ¢

16 %

AL T AR SRS FE = SRR AL, AT AT UART
SR T OB R AR AR . AL 4 A
Kt s 1 0, 3 5 A VEC (R IEML ) \GND (424h ) |
TXD (A& 3%t ) Al RXD ($icss ) . Hor TXD F RXD
= H H UART @ 5 I @ M # 10, §
STC15F2K60S2 #.F Ml UART1 4% 1 RXD I TXD
SIS A%, EE O REIA R GPS FIES
FEIR% 28 B UE 5, 5 UART2 $ 10 (i) 3K 3 rf .0
STC89C52RC K ik H& il 484 .

B4 HiEEd oo R RE
Fig. 4 Data control center circuit diagram

2.3 iREEEEIT

PR LI TR S IR e A AR U T BE £
o Horh KIS T AR AR IO K2 #E TR
FARIC o K3 BRI 4 0 R AT 3 K S LY
WA IRTEIIRE, WA 5 FoR 4 s e mdt i, A
Ui 43 9 £ L STCI5F2K60S2 H 5 HLIg AR
Wi | P32 P33 P36 Ml P37 %4z,

VCC
K1 P32
K2 P33
K3 P36
K4 P37

GND
B 5 REmRigit
Fig. 5 Design of key circuit

2.4 EBHIESNEREIZIT

FL LR B AL 3 2R FH G A4 1298 N B AL BIR 50 H 51
P2 A7 VU i B LG i U 32 30 e VR AR B 1
BLREAERE ) LR AL 12 V fIEH I B R ML
AL TR AL 5 V ARGt 1298N A OUT
SIS ER AL IE AR, IN B AL S
ZRF I, e ALY OE B | RO BUIE . ENAAN

ENB g8 18 5 J, 2200k A 3K 3l o i) PWM
550K B AL, P ok 9K R B R L
STC89C52RC F T % % vy HIL 3K 3l A 19 51 JA; I rp
P2.0 5 P2. 1 [Al 47 % 3K S A 9 ENA (ENB 5| 5%
$%;P0. 0~ PO. 3 [A] 47 4K s A A INTIN2IN3 Al
IN4 5z, ALK A 6 FiR .

+5V
Cl
100 ul 104
+12V
3 U2 9
GND  VSS 103 G4
vs 4 D4 D3 D2 DI 163  Joh
Tu

.
2 M
51 OUTI

7 IN2 ouT? - Motor_Right_Back
10 ours 13 u
121N ouTs 14

Motor_Right_Front
6 ENA ISENA 1

ENB ISEN B 15

L298N_RIGHT D8 D7 D6 D5

Pl D1~D8=11EQS06

—_

T_IN4
'_ENB

I
2 RIGHT
‘0 I RIGHT_ENA

0.

0

0

0.
P2.1
P2.0

6 FEHLIRZN AL BRI

Fig. 6 Motor drive circuit diagram
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Fig. 7 Master control center software flow chart
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