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High Resolution Absolute Code Disk Based on Linear Array Image Sensor
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Abstract A high resolution single circle absolute coding technique is proposed to improve angle measure resolution ,
reduce disk dimensions, and overcome the shortcoming of low speed in traditional image encoder. The single circle
absolute coding method is proposed by analyzing the relationship between disk reticle and resolution, a decoding
method is proposed by using collimation light source and linear array image sensors, and the high resolution disk and
decoding circuit are designed based on the proposed method. In the experiment, the diameter of single circle disk is
38 mm, the digit is 10, and the decoding of 10 bits coding is achieved. The proposed method has faster response
frequency than the traditional coding method with the array image detector.
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Fig. 1 Principle of code value generation
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Fig. 2 10 bits single circle disk
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Fig. 3 Partial enlarged detail of 10 bits code disk
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Table 1 Partial table of decoding

No. Coding Decoding
0 0000000000 0000000000
1 1000000000 0000000001
878 1111111101 1101101110
879 0111111110 1101101111
880 1011111111 1101110000
881 0101111111 1101110001
882 0010111111 1101110010
883 0001011111 1101110011
884 0000101111 1101110100
885 0000010111 1101110101
886 1000001011 1101110110
887 0100000101 1101110111
1022 0000000010 1111111110
1023 0000000001 1111111111
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Fig. 5 Decoding experimental platform
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Fig. 6 Gray level of data
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Fig. 8 Gray level after improvement
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Table 2 Detection error
Angle/ () Error/ (")
0 0
30 5.5
60 —15.2
90 17.6
120 10.4
150 40
180 42.5
210 39
240 43
270 28
300 13.6
330 7.1
360 0
19. 04", . .
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