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Abstract :

In this paper, we propose an automatic display defect detection system using image processing. The

existing inspection by operators has the disadvantage that human errors may occur due to the operator’s skill level,

fatigue, etc., and that standardization and quantification are difficult. It also has disadvantages such as the limited

inspection speed and the cost of the operator's education. The proposed system automatically detects various display

defects through image processing algorithms. It was developed based on the Jetson Nano, one of the most popular

SBCs (Single Board Computers), and it has a conveyor belt to automatically moves the display to the inspection

position. By providing a human machine interface (HMI), the operator can check the inspection information in real

time, and control the inspection flow. By storing the inspection results as a log file, the operator can check the

inspection results at any time, such as the time taken to perform each algorithm and the location of the detected

defects. In addition, a multi-threaded structure was adopted. The camera’s operations and inspection algorithms are

executed in parallel in different threads, which can shorten the inspection time compared to the system based on a

single-threaded structure. The experimental results prove the defect detection capability of the system and the

efficiency of the inspection time.
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©©@ Display Defect Detection Program

START

STOP

CONTINVE

Mode Selection
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Camera ON

Camera OFF

Model Selection
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- Panelimage> ~ | CameraHandier:SetCamparams finished(2s)
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1: Alg[greenDefect] OK

T2l 2. HMI (Human Machine Interface)

Fig. 2. HMI (Human Machine Interface)
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Fig. 6. Example of panel defects :
(a) Vertical line defect (b) Horizontal line defect

Fig. 9. Example of color defects :

(a) Red-tinted panel defect

(b) Red color defect (R value

200)

(c) Point defect (d) Stain defect

H

Fig. 7. Stain defect detection procedure
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Table 1. Detection rate of defects

T Total defective Detected Detection rate

S
ype images defective images (%)
Line defect 200 178 89
Point defect 100 99 99
Stain defect 100 81 81
Color defect 30 22 73
r— - O . 0
|

L] -

\
L d

T8 0. ZE dE 20 Y

Fig. 10. Result images of defect detection
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Table 2. System specifications

Type Specification
CPU ARM A57 4-Core 143 GHz
GPU 128-Core Maxwell
Memory 4GB
0s Linux (Ubuntu 18.04.6)
Development Language Python 2.7.17

HE 3 A EHE s 2u2E

Tabel 3. Inspection patterns and algorithms

Sequence Pattern Inspection algorithm
1 white line. point, stain algorithm
2 red red algorithm
3 green green algorithm
4 blue blue algorithm
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Fig. 11. Schematic of a single-thread behavior
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Table 4. Comparison of inspection time

Program structure Single Thread Multi Thread

Estimated time 17 s 12 s
1785 s

Actual time
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