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Hardware Design of Upright Tracking Smart Vehicle
Based on Multiple Sensors
Li Haoyang, Qiu Xin, Yang Jiquan,Shen Shibin
(Jiangsu Key Laboratory of 3D Printing Equipment and Manufacturing , Nanjing Normal University, Nanjing 210042 , China)

Abstract : This paper introduces the hardware structure design process of an upright tracking smart vehicle using array
CMOS image sensor, gyro accelerometer sensor and absolute rotary encoder. With the modulation design concept, this
hardware is divided into multiple sub-modules, each of which is designed respectively and then integrated. The attitude
collecting module extracts the angle and angular acceleration dates using the MPU6050 motion sensor, and the vehicle
attitude is fitting calculated with these data. Road image information is collected by MT9V022 camera for automatic
tracking, and the vehicle speed is calculated with the absolute rotary encoder. These data of multi-sensors are analyzed
synthetically in CPU control module to achieve the upright tracking and stable operation.
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Fig. 1 Structure diagram of hardware design

PTG ANERSE At AR S 3RS BIL, AR E P A R
SE A IRl 455 S PR AT OO, PE R B N RS T, SR AR 42 B AR ATk

2 RESBYE R

2.1 HiEER
ARE AN RGP AR YR A F 7.2 V B ARt (B R AR A0 T A W A I FEENA
ASTA], PR 6 b L R A T RS R ATE B, R TIRE TR SR A L e, AP B AR 2 B 17

A4 MPUG6050 A R AR 2 25 46 I A% i 4 | H: vee 72V

IR 2 B, i TR R R i
L, IR I L, TSI MO 31000 Wt L, e
JEZERa At TPST333  f Lt AL Ty 7.2 V 2k AR ) T (—LHour  GNp2 IO‘HF EC
B 3.3 V. I%FASE S8 R R TTA 500 mA | S84 TIOO uF Ii‘;sm GND T
T JE 2 SR i R R SR i ok S AR —
R AR E MTOV022 CMOS f£I& 28K A F Aptina GND
B2 RAERGE RS

ANFE R R PR N 480x 752, BRI T 24
JRPRT] 7R A2 Bl T ATY SR B A DR R R 0 T . i
1R JREAR B AL R ARE: 3.3V, ELR 0T L U5 R 14 M A LU A BURR , 53 A% T3] MK60FX512VLLL5 B 7 HLAF
FEiz K, DA B AR 0, DL BT i B B SR FH R e ik el | D RO 3% v b P SR A7 8 38 Ak

HOE 3 prs.

Fig.2 Power supply circuit of position module
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Fig. 3 Secondary stabilizer circuit
% L AT FH A AR 22 88 i TPS7350 FIMIR A 2588 et i TPS7333 X i it H He #EA T PR AR I, BV
7.2 VHESREE S VIR A RS HR R 3.3 V, IF7E 5 A6 3w A g 2% AR UETE H i R A
P BLZE ok i 0 SR 2L B LR AP BEARIE CMOS AR IR AT CPU WG A THAERS K BB ER f B 5 TAE.
HLBLEK 20 i % rp A R e oy 12V BEE ) |y T MOSFET J2& Hy R ARV IK Sl 2544, 70 3 1 3
DC-DC B TR AL Vg, R B e Tl 5 vV THZ 12 V BE HLUR Bl Es Ffaf AL

BREG ARG B LA S 02 RS380, S 74 A HE LML E , $2 sy e AL R Bk, 03t 17 5 T MOSFET
MRS . WA 4 Fs iZ RS 4 7 TR2104 ~EAR IR Sl e Fr 4546 MOSFET 78 158, oo 73K Bl fa e Ry
12V, BEARLFEML FE BFE. HA& HO F1LO it o, BB AP 1245530 X r AL R 1 48 5

2 SR PR IE VD R AE ZE BTN %) EE i DR R, 18 LSO NTMFS4833N (10 |5 MOSFET, HAR i 244k



P UM R A2 2R (TR R )

517 B 4 (2017 4F)

FUN, B Sl NBHRRRAUH 2 mQ, @ R Rk 191 A, 2R 56 3E , RS380 H HLMEREFE 7 & 4%, MOS-

FET Ji AR
D, G POWER
12v_1 N 2 VB1+|<_ MOTORI-A
V1 ! ¢ 0.
IN4148  1uF NTMFS4833N 0, NTMFS4833N
MOTORI-A Ho-1 B : HO2
12V l{vcc vBL8 _VBI 20R
PWMI 2] 1y HO .Z__HO-1
12V 3lgp Vs -6 MOTORI-A
4 5 LO-1
: COM LO I -
= IR2104 1k 1k
GND
D, c, MOTOR1-A ¢ MOTORI-B
12v. N VB2 +|(_ MOTORI-B
1 |
IN4148  1uF 0,
MOTORI1-B NTMFS4833N
12V 1| VCC VB| 8 VB2 LO-1 NTMFS4833NR4 LO-2
PWM2 2| IN HO[7  HO-=2
12V 3|gp vs|[ 6 MOTORI-B
_|_—4 coM Lop>—LO2
= IR2104 R, RS

Q
Z
o
=

B4 HIFRE
Fig. 4 H-Bridge circuit
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Fig.5 Position module
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Fig.7 Ggray level histogram Fig.8 Image processing rendering
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Fig. 6 Renderings of Kalman filter fusion
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Fig.9 Parameter adjustment buttons schematic
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