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Abstract

At present, the quality inspection of automotive rubber catheters is mainly done manually, and the
detection efficiency is low, and there are problems such as false detection and missed detection.
This article takes the automotive hose as the research object and designs a vehicle hose based on
machine vision online quality inspection system. A system is designed from the hardware and
software. The hardware includes camera and lens selection and the innovative design of the light
source lighting system. The software design includes image filtering and edge detection. The ex-
perimental results show that the design system has a high recognition rate and has high practical
value for completing the online detection of hoses in a complex industrial environment.

Keywords

Machine Vision, Light Source and Lighting, Edge Detection

BT AR A R B R R Gt

K4te
RETM KRR TES B, K
Email: 983036373@qqg.com

WekE H . 202047 H26H; A HEM: 20200F8H10H; &A1 HiH: 202048 H17H

R

Hil, ZABRSENRERN EERKEATRER, BAUBEKT, FEFERRE. FREHE,
EXUEABRE AR, Bt T —METHISENENEARERBESANARLE. WEFMEKAR
T —ERE, BHTHEEANEELERAERERHRAR AR ERIHE, TR HERERGRIER

SCEES| A TRAE. BT HLA L RO A T RS A TR S LA AR AT, 2020, 9(3): 201-210.
DOI: 10.12677/airr.2020.93023


http://www.hanspub.org/journal/airr
https://doi.org/10.12677/airr.2020.93023
https://doi.org/10.12677/airr.2020.93023
http://www.hanspub.org

TREHE

MAGANE . KRERRY, AT RERFEEARAER, NTERRE IS T BRI E E
SR EAMRENEANE.

KA
PLESALSE, SCIRSIRE, LA

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|18

BRI IR RSP OB, HBTRAF AXHA A RS BV R 22 A MR B B AR .
PRI o AN T B 70 D e BE AN (R R B A TN A0 P AR 55 B JRE RS RO, A SC R B AR A R
BN E RS BAT, W T RS BRSO N TR Ak G B TR SE R, B
THRIEH B 5 AR R, AU RS B2 2 AR ALK, R INR 72 K. AR EE N R
Wrik, FRULBIEIE, AGEN 1R TR, IR 7 RER 57 Zh B, A 5 1) TAE
ARSI G5 RA WKW, AR REEEAR . A S 38R [ 1]

WS AL 5 2 A I S B B AT AR BE, SEBN — 4B =28 5 i UUnl . AL TR AT B
SEIIRE(2]. MUERALOEASIN AR G0 BAT M A L e SR PEPR . AR, SER PR UF A4S R3], AXEITIF R
—ERT ISR R B A S i R4, H AR BN TR, [R5 s I AN 2 .

2. RGBT

FETHSE TR IR E N IME SREE I &, AR NAMEIRZEN 0.07 mm, & EEEEE
IR ZETEEAR KT 0.05 mm. JERGHEI RS, CCD BEHL. FERER. THEHLUL G AT
EHE4], WE TR

E g EmEE

Y

[ CCOIRR | 152_&% HEN

SR
#l "

Y

-
Figure 1. Automobile hose quality inspection system

B 1 RERERBRNRS

@i CCD RN B 3R SR AR VR M R, 3 P o St P R AT A TAS B £ 2.
S ARG 5 0 £ AT R A 50 9%, ML IE I R U o
3. M CRE AR

WA R ML A I R EEAE, el SBREHL. S8k, RER LT ENUZ R G K8
gy, R SR ESR S MR, WREE S I RN a2 E R A B A 25 R A I HE L 5]

DOI: 10.12677/airr.2020.93023 202 PNER ST IR YN


https://doi.org/10.12677/airr.2020.93023
http://creativecommons.org/licenses/by/4.0/

EI SR

3.1. RESREARGRT

FNLS B el 5 5 N A AL B R R e NIE ., DM R ZE . S E &L A B T
R AN R GRS FR R 6]. ILea RO NERN RGNS, R B R AL,
HAMYIHEABUR, Jel Ak, @M TEORmARR Y. IR Rk SO RHLOtRE, AT
YESF, JEM T AN BGR RO I R . AR SEPAS IR AR R AU 17— R “ XA - RTBOLIR” T5 %,
T RAE IS R BRAMEIRE I DI RE, W&l 2 P

Figure 2. Positional relationship between camera lens and light source
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Figure 3. MV-EM500M/C camera
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Figure 4. Software system structure diagram
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Figure 5. Flow chart of detection algorithm
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Figure 6. Original hose image and grayscale histogram
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Figure 7. Hose image and its grayscale histogram after histogram equalization
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Figure 8. Median filtering denoising
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Figure 9. Canny algorithm edge detection results
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Figure 10. Extraction of inner and outer diameter edges
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Figure 11. Measurement image
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Figure 12. Interface display
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Figure 13. Comparison of agreed true value and measured value
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Figure 14. Absolute value of error
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