HFaats 3 o T
2023 4F 2 H PACKAGING ENGINEERING - 157 -

BT S HHIE L AL B9 fa B 57 AR ER B 4R 1

BRET ', EEEZ, AHR, Z=0hE'
(LR Tk R2F MIMS 30 ) TRE2ABE, Fgat 2118005
2. R I TR A BR AR, B§ET 211800 )

WE: B AT EZALHFRECENRSFFAEMNSHE, SHEGBIF, AEAT MR rF
Hd Led B FAREAAF S H] . EERAELLFEM, Fik @3 Hough A LKA LILFHF KK

BERIE, XY FEFASHNFHRIR, BEFAE E@BSHEFAEFHORK, KA BPAAZERNL

AR X FAFHEATIRA, ﬂiﬁuifiz;éﬁmar%zﬁ%m FREE . RE, RIEFRELENFTHEERYE,

R RGFFHEEEREN, BENFHFHRAANGEHN 0.16 s, BAFFRFHRANEE A 0.6 s, &

SO TR AR R R 96%., i EAEAARGO TR, KE BAE, BhTRMLFETH

BEIAT, REHRGT &K, SHAANERIAEGEME, ARESSHOANRET LR85k,

KW FAEE; BPAYZE ML JUT4HRIE, x/@iﬁ%ﬁﬁ

hESES: TP391.4 XEFRIZEG: A XEHS: 1001-3563(2023)03-0157-07

DOI: 10.19554/j.cnki.1001-3563.2023.03.019

LCD Character Defect Detection Based on Multi-Feature Matching
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ABSTRACT: The work aims to achieve the high efficiency and high precision of LCD character detection before the
packaging of electric scooters, and to solve the problems such as the difficulty of accurate segmentation and complex
matching algorithm of Led segment code fonts in LCD characters. Hough line detection was conducted to correct the
character region. Projection method was used to segment the character region. Morphological processing and connected
domain analysis were used to extract the characters. BP neural network model was used to recognize the characters. Fi-
nally, improved geometric features were used to detect the lacking and missing lines. Gray scale features were used to
detect the uneven brightness of the characters. The experimental results of LCD characters showed that the average rec-
ognition time of each character was 0.16 s and that of each screen was 0.6 s. The weighted recognition rate of LCD cha-
racter defects was 96%. The algorithm has high reliability, efficiency and recognition rate, and solves the practical engi-
neering problems of high efficiency and high precision detection of LCD characters under the defects of geometry
and brightness, and provides the algorithm experience for the detection of similar products.
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Fig.1 Schematic diagram of LCD test station of electric scooters
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Fig.5 Image segmentation

b AIHEERA

2 ET BP MEMKXHREFF IR

BP BRAE DA E  AEL A 1Y [R]85 A AT A 5
AL ERRE 7, T HAE BRI A, 4 T REAE 1
B RIS 2 BB AT SO R T R E AR S I TR RO Y
AUEE TR IR, SR =2 BP M M4 451
WAZE X, BoE)Z Y M2 o, WK 6.

- >
%l/l\iﬁ:‘ ﬁg‘ 2'5:
- >

Kl 6 BP LML

Fig.6 Structure of BP neural network
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Fig.7 Relationship between BP iteration (training) times and variance
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