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[Abstract]

In this paper, we propose a method for accurately and rapidly detecting defects in wire harnesses by utilizing
computer vision to calculate six crucial measurement values: the length of crimped terminals, the dimensions (width)
of terminal ends, and the width of crimped sections (wire and core portions). We employ Harris corner detection
to locate object positions from two types of data. Additionally, we generate reference points for extracting
measurement values by utilizing features specific to each measurement area and exploiting the contrast in shading
between the background and objects, thus reflecting the slope of each sample. Subsequently, we introduce a method
using the Euclidean distance and correction coefficients to predict values, allowing for the prediction of measurements
regardless of changes in the wire's position. We achieve high accuracy for each measurement type, 99.1%, 98.7%,
92.6%, 92.5%, 99.9%, and 99.7%, achieving outstanding overall average accuracy of 97% across all measurements.
This inspection method not only addresses the limitations of conventional visual inspections but also yields excellent
results with a small amount of data. Moreover, relying solely on image processing, it is expected to be more

cost-effective and applicable with less data compared to deep learning methods.
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I. Introduction
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II. Preliminaries

1. Related works

1.1 Computer vision
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1.2 Image processing
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1.3 Deep learning
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III. The Proposed Scheme

3.1 Data
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Table 1. Calculation Values and Errors for Head
Reference Point to Wire Bottom Point
(unit: mm)
Wire . .
Header Right Left Middle Mean
Right 20.28 20.237 20.263 20.183
9 (-0.055) (-0.072) (-0.072) (-0.152)
Middl 20.463 20.389 20.431 20.507
€ (0.128) (0.054) (0.096) (0.172)
Left 20.276 20.23 20.257 20.254
€ (-0.059) (-0.105) (-0.078) (-0.08)
Mean 20.34 20.286 20.317
(0.005) (-0.049) (-0.018)
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3.3 Results
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Table 2. Actual Measurements of Terminal Length
and Terminal End

(unit: mm)

No L1 L2 W1 W2

1 19.285 19.599 1.152 1.136
2 20.497 20.646 1.092 1.121
3 19.609 20.197 1.129 1.095
4 19.234 19.01 1.151 1.117
5 19.551 19.146 1.078 1.132
6 20.443 20.001 1.171 1.161
7 19.371 19.737 1.164 1.071
8 19.319 19.325 1.144 1.144
9 20.008 19.678 1.139 1.089
10 18.921 19.316 1.104 1.173
11 18.801 19.273 1.156 1.162
12 19.307 19.102 1.13 1.119
13 19.545 19.159 1.112 1.134

Table 3. Errors and Error Rates of Actual Measurements
and Calculated Values by Measurement Location

(unit: mm)
No L1 L2 W3 w4
1 0.203 0.102 0.066 0.052
(1.05%) (0.52%) (5.73%) (4.58%)
2 0.114 0.071 0.14 0.121
(0.56%) (0.34%) (12.82%) (10.79%)
3 0.002 0.506 0.143 0.088
(0.01%) (2.51%) (12.67%) (8.04%)
4 0.132 0.041 0.057 0.059
(0.69%) (0.22%) (4.95%) (5.28%)
5 0.389 0.391 0.025 0.102
(1.99%) (2.04%) (2.32%) (9.01%)
6 0.319 0.456 0.005 0.015
(1.56%) (2.28%) (0.43%) (1.29%)
7 0.077 0.037 0.087 0.054
(0.4%) (0.19%) (7.47%) (5.04%)
8 0.109 0.15 0.164 0.19
(0.56%) (0.78%) (14.34%) (16.61%)
9 0.338 0.012 0.061 0.057
(1.69%) (0.06%) (5,36%) (5.23%)
10 0.075 0.704 0.137 0.144
(0.4%) (3.64%) (12.41%) (12.28%)
1 0.348 0.735 0.078 0.092
(1.85%) (3.81%) (6.75%) (7.92%)
12 0.133 0.1 0.058 0.044
(0.96%) (0.58%) (5.13%) (3.93%)
13 0 0.03 0.061 0.08
(0.0%) (0.16%) (5.49%) (7.05%)
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Table 4. Actual Measurements and Calculated
Values of Wire-End and Core-End Width

(unit: mm)

No Real value Calculated value

W3 W4 W3 W4
1 1.274 1.206 1.277 1.214
2 1.267 1.207 1.272 1.214
3 1.271 1.207 1.28 1.214
4 1.272 1.209 1.274 1.215
5 1.262 1.206 1.278 1.214
6 1.268 1.209 1.269 1.215
7 1.272 1.206 1.257 1.214
8 1.267 1.207 1.266 1.215
9 1.269 1.207 1.254 1.195
10 1.271 1.208 1.267 1.196

Table 5. Errors and Error Rates by Measurement
Location

(unit: mm)

No W3 w4

1 0.003(0.23%) 0.008(0.66%)
2 0.005(0.39%) 0.007(0.58%)
3 0.009(0.70%) 0.007(0.58%)
4 0.002(0.15%) 0.006(0.50%)
5 0.016(1.26%) 0.018(1.49%)
6 0.001(0.07%) 0.006(0.50%)
7 -0.015(-1.17%) 0.008(0.66%)
8 -0.001(-0.07%) 0.008(0.66%)
9 -0.015(-1.18%) -0.012(-0.99%)
10 -0.004(-0.31%) -0.012(-0.99%)
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Table 6. Final Accuracy

(Unit:%)

L1 L2 W1 W2 W3 w4

Accuracy 99.1 98.7 92.6 92.5 99.9 99.7

IV. Conclusions
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