




Table 1. L12(2
11) Orthogonal array.

Test
Run

Eleven factors

1 2 3 4 5 6 7 8 9 10 11

1 O O O O O O O O O O O

2 O O O O O X X X X X X

3 O O X X X O O O X X X

4 O X O X X O X X O O X

5 O X X O X X O X O X O

6 O X X X O X X O X O O

7 X O X X O O X X O X O

8 X O X O X X X O O O X

9 X O O X X X O X X O O

10 X X X O O O O X X O X

11 X X O X O X O O O X X

12 X X O O X O X O X X O

Table 2. Experiment Data.

Run succR t /ms iE

1 0.75 263.260 75.189

2 0.90 282.175 79.013

3 0.50 277.665 47.141

4 0.80 275.890 73.479

5 0.60 277.645 55.651

6 0.80 287.500 68.000

7 0.50 265.815 52.734

8 0.70 272.540 66.560

9 0.65 271.070 63.004

10 0.30 281.175 28.485

11 0.50 255.715 57.500

12 0.50 260.610 55.190

Results Discussion

As shown in Table 2, the results indicated that different identification patterns of the shape and
alignment would lead to different success rates, and the maximal deviation of success rates reached
60%. Furthermore, in order to study the significance of matching features, analysis of variance
(ANOVA) is performed in Table 3. ANOVA can help in formally identifying the significance of all
main factors and their interactions by comparing the mean square against an estimate of the
experimental errors at specific confidence levels. From Table 3 it is clear that the features of hole 1
and corner 3 have a significant impact on recognition success rate. Therefore, the optimal features
of vision identification can be designed as shown in Fig. 3.
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Table 3. ANOVA results.

Source of
variation

Sum of
squares

Degrees of
freedom

Variance F-ratio

1 468.768 1 468.768 6.28

2 171.281 1 171.281 2.29

3 599.315 1 599.315 8.03

4 0.261 1 0.261 0

5 0 1 0 0

6 275.609 1 275.609 3.69

7 385.395 1 385.395 5.16

8 24.698 1 24.698 0.33

Error 223.954 3 74.651

Total 2149.282 11

(a) Shape and orientation features (b) Image of vision identification
Fig. 3 Optimal features of vision identification.

Conclusion

Due to the complex working conditions and the objects’ properties, the vision identification
system generally has the optimization space. In this work the orthogonal experimental approach was
presented to determine the optimum identification pattern of shape and alignment. The experimental
results indicated the optimal pattern can be found and can achieve a good effect.
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