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Abstract

This paper studies the key technologies in the design of an intelligent delivery
cart system. The system uses the STM32F103VET6 chip as the control core,
collects and recognizes room number image data through a camera module,
uses LittleVGL to implement the human-machine interaction touch screen in-
terface design, employs a wireless communication module to achieve wireless
data transmission between the touch screen and the intelligent cart; uses an
ultrasonic module to determine the status of items placed in the box; and con-
trols the cart to perform item delivery tasks through modules such as gray-scale
tracking, DC motors, and gyroscopes, ultimately completing the physical
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model of the intelligent delivery cart. The experimental results show that the
various modules of the intelligent delivery cart system work together to achieve
intelligent delivery of items in the experimental venue.
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Figure 1. Hardware system block diagram
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Figure 2. STM32F103VET6 chip physical diagram
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Figure 3. OpenMV4plus circuit schematic diagram
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Figure 4. Master bluetooth module circuit schematic diagram
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Figure 5. Slave bluetooth module circuit schematic diagram
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Figure 6. TTS voice broadcasting module circuit schematic diagram
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Figure 7. HC-SR04 ultrasonic distance measurement module circuit schematic diagram
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Figure 8. HC-SR04 ultrasonic distance measurement module circuit schematic diagram
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Figure 9. MPU6050 gyroscope module circuit schematic diagram
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Figure 10. Motor encoder disk circuit schematic diagram
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Figure 11. TB6612 driver circuit schematic diagram
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Figure 12. Main program design flowchart
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Figure 13. Collected “1” image dataset
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Figure 16. Voltage at the voltage regulation output
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Figure 17. Main control board test diagram
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Table 2. Control cart test results table
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Figure 18. Serial port debugging assistant interface
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Figure 19. Camera recognition results
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Table 3. Room number recognition test results table
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SRR EBRIETS0OTRET) BORE
CON4 : USB-SERTAL v

FiEE 9600 v

Bitfz 1
Higw 8 v
HiEfae & v

ROFE @ XARO

BFEO  AsEk
[ 1eftfRn ] AREF
[J&1s [] oTR
[ B i (L 41T (=02 eh)

PREE ZEEE Hive® #Hl

LT -

Figure 20. TTS debugging results diagram
& 20. TTS Fi AR E

XPZIR TR P BT SE UG, g RO GUI B Rt i, il
fh 5 s BRI, TTS 55 FR S REAT AN O V8 5 S2lE, KP4 —— )
o, IR E R, TR R

fER RERCIE /N AL T TARIRAS,  FRAEDD i JECEAE PN TBCE A FCIE 90 i
FERBETRE AR B 2T, — BBCGER N, Bk N ESLEVR 5 3R
Mo FTOTER CHEA B T AT IGE, 14 21 9 E Yl Ja A AS 2 rE s e, 1
22 NP R SRS B EE AR, LR Th R R .
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Figure 21. Placing items

B 21. ME¥&

ity XCOM V2.0

Figure 22. Item loss
& 22. ¥amiEk

KRR T STM32 /N &)

| e

i B REMC A AT 55 5 A 1 et 55K
fi, BABRMERME. 217, 8 FEERRERTBAIT, AR 1 5LhR
FE TAR R AN RS 5RE. ZAGRSH BB GEIRA . GUI KK
LI VIR BT B A S ThRE . B E RN AT

1) HE 7R BERCIE /NIRRT T S BCIs R R 7 58 R U &5
KL ZhRE, XL MRS, #iE T

S AL

X

THESRAGREERE, 58
TSR AR B O R BT S R AR R AR
2) ZHIA KRGS SR RGEHE T, 27 50 BB i T AR I,

Fifiid STM32Cude IDE. Keil5. OpenMV 283 HEAT RS8B4 ¥ it
3) & R4, HigBgk

BRI GUI LS SR Wikt k&
T Al A ) S D RESY BE IR AR, BCI& /N RENS SEIL/INL Y & )
it B BE LIS -
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Appendix (Abstract and Keywords in Chinese)
HT STM32 K% REECE /N ¥ih 5523

FHEL: ASCHFAT T R RE LIS/ NE RGOS HIR . R40LL STM32F103VET6
SR ARG, 8 SR AR Sk T8 B s ()5 R R RE SR RA
LittleVGL SEIL AN A B 455 5 e SR v s A J0 42 vRBE B S 30 A 85
TR Bt RN B T B AL s )RR P O ) it BB AR RS
il K EEEE . B EAL. PERRCE R SN AT Y R S, B
58 R RERCIE AN E SR, SIS EE AR, R RRRLIE /N R G &M
Bez A EEC S, REE ST SEII &P 1 BERL I .
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