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ABSTRACT: The work aims to propose a method to position the pictorial trademark of milk powder cans regarding the
problem that the uncertainty between the high cover lock of the milk powder package and the pictorial trademark of
the can will affect the product aesthetics and brand awareness. First of all, the coordinates of a pair of edge points on
the can edge in camera coordinate system were obtained through the perspective projection transformation model, and the
equation of sectional circle of the cans was determined in camera coordinate system combined with the principle of
lines-of-sight intersection. After that, the central coordinate of a significant pattern on the can was extracted by a temple
matching algorithm. Hence, a line of sight between the central coordinate and the camera optical center was obtained.
Then, the cross point was calculated based on the simultaneous equation of the straight line and sectional circle. The cross
point indicated the position of center point of significant pattern on the sectional circle. As the relative position between
the significant pattern and the pictorial trademark was known, the central coordinate of pictorial trademark could be indi-
rectly obtained based on the central coordinate of the significant pattern. The proposed method was able to quickly meas-
ure the pictorial trademark of the cans with an accuracy up to +1°. The proposed method can measure the trademark area
of the cans online quickly and accurately.

KEY WORDS: pictorial trademark positioning; temple matching; perspective projection transformation
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Fig.1 Schematic diagram of the measurement system structure
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Fig.2 Sectional circle and significant feature
projection points of a can
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Fig.3 Image of a can
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measurement of the can
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Fig.7 Schematic diagram of rotation angle calculation
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Fig.8 Experimental platform
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Fig.9 Significant patterns on the cans
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Tab.1 Measurement result of the trademark
positioning by Fig.9a

Mg OERS IEE 6 1R2E (6-6)/
/) ) ©)
1 110 109.47 0.53
2 100 100.38 ~0.38
3 90 90.73 ~0.73
4 80 80.54 -0.54
5 70 69.34 0.66
6 60 60.33 ~0.33
7 50 50.26 ~0.26
8 40 40.64 -0.64
9 30 30.73 -0.73
10 20 19.24 0.76

*2 FEABEBDHITEMRELNENER
Tab.2 M easurement result of the trademark
positioning by Fig.9b

B vk B EEhERE s MEE 6 iRE (0-0)/
0'/(%) ) ()
1 110 109.32 0.68
2 120 119.26 0.74
3 130 130.64 —0.64
4 140 139.43 0.57
5 150 150.42 -0.42
6 160 160.33 -0.33
7 170 169.57 0.43
8 180 180.49 -0.49
9 190 189.39 0.61
10 200 200.76 -0.76
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Tab.3 Measurement result of the trademark
positioning by Fig.9c

5 U T B e ISR R
0/(°) 0/(°) (6-6) /(°)
1 160 159.22 0.78
2 170 170.64 ~0.64
3 180 180.58 ~0.58
4 190 189.44 0.56
5 200 199.65 0.35
6 210 210.43 —0.43
7 220 220.56 -0.56
8 230 229.46 0.54
9 240 240.68 ~0.68
10 250 249.18 -0.82
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Tab.4 M easurement result of the trademark
positioning by Fig.9d

e FONEEE R e

MRS ' /(%) 0/(°) (0-6) /(°)
1 270 270.69 ~0.69
2 280 280.61 -0.61
3 290 290.55 -0.55
4 300 299.41 0.59
5 310 310.42 ~0.42
6 320 319.48 0.52
7 330 329.37 0.63
8 340 340.58 ~0.58
9 350 349.31 0.69
10 360 359.28 0.72
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