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Abstract

With the continuous growth of the number of motor vehicles in China, the demand for embedded
traffic equipment in parking lots and road traffic monitoring systems is increasing. Aiming at the
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shortcomings of existing license plate recognition systems in terms of embedding, miniaturization
and low power consumption, this paper proposes an embedded license plate recognition system based
on STM32 microcontroller. The hardware design of the system mainly uses the STM32F103RBT6 em-
bedded processor as the core, integrating the OV7670 image sensor and LCD display module. The
license plate recognition algorithm designed for the system is deployed on the STM32F103RBT6
processor. By analyzing the image data collected by the 0V7670 image sensor and through modules
such as license plate positioning, tilt correction, character segmentation and matching, the algo-
rithm achieves accurate recognition of license plate characters. Experimental results show that the
system designed in this paper exhibits high recognition accuracy in scenarios with significant changes
in illumination, tilted license plates and complex vehicle backgrounds. Moreover, its power consump-
tion is significantly better than that of traditional schemes, effectively balancing the system’s per-
formance and energy consumption. This research provides a cost-effective solution for parking lot
management, traffic monitoring and other scenarios, and verifies the feasibility of applying the STM32
platform in intelligent transportation systems.
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Figure 1. AL422B chip circuit
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Figure 4. Image data caching process
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Figure 5. Pixel output direction diagram
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Figure 11. (a) Original image; (b) HSV pixel detection; (c) RGB pixel detection
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2 2 M 2R 52 R0 B2 R S 1] ) 2 A mi 2R S AR KR (0, 0) RENEL IS4

FEFFILRE:
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TREDAE R TI, PR K EL SR M BT IA%L, TR RKELRAR S 40 g
NG AL, R AR T ST A RO B R AT RS, AT e B A RE I BURE IE3RAE (K 13(2)~(d))-

(©) (d)

Figure 13. (a) License plate coarse localization; (b) Edge detection result; (c) Angle
offset of 6.93°; (d) License plate correction

& 13. (a) ZEREHEEN; (b) BERNER; (o) AEMRD 6.93°; (d) EHEFFE
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FE5E B R SE R A R B IE )5, 4% RGB B HEAT HSV (i [l L RME 25 T HSV 1

DOI: 10.12677/jisp.2025.144040 439 & 555 Ak #


https://doi.org/10.12677/jisp.2025.144040

EAER 5%

% R RME(H:0.53/0.67, S > 0.3, V> 0.3)HIMG =ty b I, PLEAT AR E L N EAB R REE, HA
B AMERID S, BERE IR E I AR R A AT A RE, S B R A X S, DA SE S
FER RS T SE AL (P 14(a)~(b)).

TIAAGTIL

Figure 14. (a) Original image for license plate detection; (b) Precisely located
license plate

B 14. (2) ZFHEAENERE; (b) BAEEEFRE

@

4.4. FFFALIE
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T AR EE 315G 281 5 A2 TR EAT TR A 2748, 25 HUBIR T 0.365 TSR S Pt A Wie i o RaL 5, 45 /N T 0.235
R AR AR Xt G 57, DASLARAL G, DR 2R 75 40 1) 5 R B e ZE Ak (4] 15(2)~(d))-

TA-A6T] Lﬂ-A? L
TA-A6TILITA-A6TIL

Figure 15. (a) Precisely located license plate; (b) Grayscale conversion; (c) Bi-

narization; (d) Morphological operation

B 15. () HEEMERE; (b) REWK; (o) ZEK; ) HERRE
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16(a)~(b))-
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Figure 16. (a) Preprocessed license plate; (b) Character segmentation effect

16. (a) FALIEBEHIZERE; (b) FHOEIHMR

4.6. FFFILHEL

TEFFFULE B, B 5B B8 R XA —40 A 40%20 R MAMER ST, DU R G FR/F RN
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FREGHITENMEENESEUE, BESHE R ESSENE LS & & 75F, mEEREASH
ERZHTERERRNGE R, L EMERRRSEILE (K 17(a)~(b)).

1 g: LAAG7IL

UTALAO) /L LA A6 7L

Figure 17. (a) Normalization processing; (b) Result obtained by character matching

17. (a) V3—HALE; (b) FHLERBEIER
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g Mtk FRUIEI SR RS RS ERIRA R ER S, BN E AL R F S R

MR R R, Wi 18(a)~(b) .

& BOBNFE V1A - o 5%
BRE RORE
BFQK883 ®|O08 con
Bi4E 11520
gl
Bikfz 1
Bz #
#F Zinan

SRR
ATREE st ems

RER e I
I
EERRE
EEER s

RiE | WDRER AR o

(b)
Figure 18 (a) Test result; (b) Serial port receiving result
18 (a) MIALER; (b) BOBWLER
441 BG5S 5 A2
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