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Abstract

In the traditional process of processing computer case panels, due to the random position of the panels
on the production line, almost all the support pads and foam are attached to the panels manually.
To address the problems of high production costs, low efficiency, and inability to meet the demands
of high-efficiency production, a guiding and positioning technology based on machine vision is pro-
posed. This technology combines vision with industrial robots to build an intelligent attachment
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system. The system mainly communicates with the robot through the TCP/IP protocol, designs a cam-
era calibration algorithm to complete coordinate transformation, uses an improved template match-
ing algorithm to identify panel features and locate foam information, and employs a caliper tool algo-
rithm to detect the accuracy of the attachment position. After on-site testing and verification, the sys-
tem demonstrates excellent operational stability, real-time performance, and accuracy, with a de-
tection recognition rate as high as 99% and a coordinate positioning error of approximately 0.3 mm,
significantly enhancing production efficiency.
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Figure 1. Structural diagram of the visual guidance positioning and attachment system
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Figure 2. Work flow chart of visual guidance positioning and pasting system
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Figure 3. Calibration flow chart based on Zhang Zhengyou in OpenCV
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Figure 4. Checkerboard calibration board diagram

Bl 4. HERITERE

DOI: 10.12677/jisp.2025.142018 188 EIR 515 542


https://doi.org/10.12677/jisp.2025.142018

I %

81T OpenCV H1[¥) CalibrateCamera BREUHATIR €, THEMNILKIAZS RECH:
2054.318 0 530.267

K=l 0 2060.214  434.361 (1)
0 0 1
W XS RN
M =[-0.147 0.4171 0.0058 0.00019 —0.00237] 2)

)i, I OpenCV 13 Hi (AL N 2 HOMIIE 28 2 Hon) B G BEAT AR AL I
3.2. LRHRE

JURARE RN T 153 B 2K A bR R AN (AU T A8 05 R I ABAR B AL R R, AT A e S AL A5 21 [ 45
MG R AR B S, PRI AR E A B ARG R AL U T2 b, CRUENUBCT I AETRIR 1010 JL bR

SE IR I A 5 PR .

IEBmark =GR

Y
ieEmark STENRB TR

Y
e EREH

Y
RE BTSSR

Y
HEHBSIHURES SR

Y
RTINS AR

1

Figure 5. Flow chart of nine point calibration
E 5. heiRERiZE

BB AN (u,v) » DUBTFIHARFR N (X,Y), BB FIF R 15 B R S e ok RO
X=au+bv+c 3)
Y=a,u+byv+c, “)

Xt R IR RIE AN«

Yi|=la, b, ¢V (%)

DOI: 10.12677/jisp.2025.142018 189 EUE 5155 A2


https://doi.org/10.12677/jisp.2025.142018

R %

FEXIR A 2 BEE 9 MHRE L, AEHLER AR T RR 283X 9 A G BITENL & N ASKR R P i Asbr,

[ FARALIUR 9 A A BB SR AAR[ 1] JLRibRE R M ] 6 Fros, JEI AR E 15 2] e B By -
-0.03157 0.000205 —286.101
1 |

0.000287 0.032156 -273.227
0 0 1

(6)

Figure 6. Nine point calibration process diagram
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Figure 7. Fabrication drawing of chassis panel template
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Figure 8. Foam characteristic template fabrication drawing
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Figure 9. Real time detection diagram of panel loading
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Figure 10. Foam positioning map of sheet feeder
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Figure 12. Caliper tool edge fitting diagram
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Figure 14. Caliper tool fabrication drawing

& 14. RRIAFEE

g

Figure 15. Attach the precision inspection chart

15. MM R A E

DOI: 10.12677/jisp.2025.142018 195 & 555 Ak #


https://doi.org/10.12677/jisp.2025.142018

R %

J- |Ax0 + By, +C|

(13)

JA* + B2

V, V.
0)= 12 14
)= (9

Fr, vy, VR | || RERIOBA, 5 (x.y,) RFTEEA, Av+ By+C =0 AHEHEL
AR,

3.4. BiRtEW

TR ER AL b AT MR EAT WL 58 52 L AR BR 5 SR T HE N R 3R A Af, L AR E 5
2, RO AR E . AT ZE 5 S USR5, R A LA A B e (. A
T T BT TCP/IP PR @S R GE, MR P o (E R 55 i, AL sE R v BB HEAT A B 1 2h
BRECEA R AR AR LA S A 2 5 s (2o X S B AT 9T AR PR, 2 T A IE 45 A e 7 i R LB
HUBRE FE R B e M 5 B, 2Rk H RS TR AR B KA HE M LRI R B A2, A L B8 TR
i AR T AL B LS o AR AR A . BIIA TR E AL B, HUME e AR AT ], BET
SEIU HARIEAR IR B3 o WM SE B, WU AR TR, K F bt W 8 I 5% 3t Ul PR T R
ffREfi B b, i, M7 RSB TR TSRS RSB 5, HUME 28
BEANSERPIRZS, WO T — AR5 b H AR AR A OG AR AR B B — EARWCEDET I B Anda <, LB
=MZEZ, PRI R EEAT Befl, BEMT R B — R MR T, WM ER, HETAE
M55 4= iR S AN IE .

4, LIy
RGIESERIG, WIE 16 Fir, AT WIFLRE EREmtE, 5 T pkTseil.

Figure 16. Actual map of system construction
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Table 2. Overall test results of mixture test
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Table 3. Foam positioning coordinate result table
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Table 4. Attachment accuracy overall test result table
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