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Calibration of dynamic precision for measurement
platform of photoelectric encoder
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Abstract: The dynamic measurement platforms for photoelectric encoders are characterized by higher
resolution, higher accuracy, and higher rotation speeds, and traditional measurement methods are
difficult to calibrate its dynamic measurement accuracy. So, this paper proposes a calibration method
for the measurement platforms. The working principle of the platforms was analyzed, and some
factors effecting the measuring accuracy of the platforms was pointed out. The main characteristics of
dynamic errors were researched and analyzed and a dynamic calibration method for the platforms was
introduced based on its dynamic repetition characteristics. Finally, a FPGA + USB data collection
circuit was designed to use in the calibration method. The method was successfully utilized to calibrate
some self~developed dynamic platforms. The results show that the method proposed is capable of
calibrating dynamic rotation platforms, and verify that the measurement platform can implement the
dynamic measurement of photoelectric encoders. The method solves the problem of dynamic
calibration for dynamic rotation platforms.
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Fig. 1

Dynamic error measurement platform of

photoelectric encoder
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Fig. 2 Principle schematic of data collection circuit
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Tab.1 Data of dynamic error measurement (hexadecimal)

Time 1 2 3 4 5 6 7 8 9 10 Average
0 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000
1 0B209 0B21C 0B225 0B235 0B22B 0B21C 0B231 0B21D 0B22B 0B222 0B223
2 16421 16430 1643A 16464 16455 16432 1654B 16429 16436 16426 1643B
3 21625 21634 21670 21687 21668 21634 21677 2162D 21639 21625 2164B
4 2C878 2C841 2C881 2C8AD  2(882 2C839 2C891 2C83B 2C849 2C82D 2C863
5 37A79 37A45 37A89 37ACC 37A96 37A3A  37A9F 37A3A 37A48 37A2A  37A6B
6 42C70 42C45 42C78 42CCF 42C96 42C2F  42CA2 42C38 42C3F 42C1F 42C65
7 4DE6D  4DES6 4DE68 4DED1  4DE97 4DE2A  4DEAC 4DE46 4DEA7 4DE24 4DE69
8 5905A 59068 59055 590CD 59089 5901A 59093 5903E 59042 59016 5905E
9 64247 6426D 64244 642C1 6427E 64214 64367 6423B 64240 6420A 6426B
10 6F448 6F487 6F44 A 6F4C1 6F481 6F420 6F570 6F44B 6F448 6F3FD 6F472
11 7TA64C T7TA6A2  TA652 7TA6BC  7A676 7A626 7A766 7A650 7A650 7ASED  T7A674
12 85851 858B1 85868 858BB 8586F 85837 85960 8585E 858D1 857EA 85886
13 90A83 90AD9 90A9E  90AD4 90A80 90A62 90B6D  90A7A  90ADA  909E4 90AA2
14 9BCBC 9BCFC 9BCCY9 9BCE1 9BC7E  9BC80  9BD72  9BC8C  9BCES 9BBEO  9BCB7
15 A6EF2  A6F24 A6F09  A6EB5 A6ECO A6EDC A6F89 A6EF1  A6FOA A6DF1  A6EE3
16 B2141 B2159 B215C B20CB  B20F2 B2127 B21A9 B20FF  B212C  BIFFE B2111
17 BD392 BD389 BD3A7 BD2D9 BD323 BD36D BD3D3 BD30F BD34B  BD204 BD33C
18 C85D4 C85BC  C85F6 C855B  C85BA  C85FD  C85FD  C851F  C856A  C840A C8568
19 D3816 D37EF D3845 D3703 D3793 D3807 D3833 D373D  D379A D361A  D379A
20 DEA43 DEA23 DEA80 DE919 DE9CO DEA3B DEASE DE94E DE9IBE DE820 DE9CO
21 E9C65 E9C56 E9CB8  E9B3A  E9BF1 BIC72 E9C96 E9B6F  E9BFO  E9A3D E9BED
22 F4E95 F3E91 F4EDE  F4D59 F4E17 F4E98  F4AECC  F4D91 F4D91 F4E1ID  F4El6
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Fig. 3

Error curve of rotation platform
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Tab. 2 Measurement error of rotation platform (") 5
Time Average True data Error
0 0 0 0
1 56 363.57 56 347.83 15.75 (2 o )
2 112 713.55 112 695. 65 17.89 o
3 169 053. 63 169 043. 48 10. 16 z ’
4 225 403. 61 225 391. 30 12. 31 ° v
5 281 733. 81 281 739.13 —5.32 ’ : t
A, (1 ) —1.i+1 )
6 338 046. 71 338 086. 96 —40. 25 (8 ! ! it !
7 394 371.96 394 434.78 —62.82 ’
AA (D =ANA (D) —AA (D), (10
8 450 678. 68 450 782.61 —103.93
AA (D) =AA+ (1) —AA (D). (1D
9 507 015. 06 507 130.43 —115. 37
.
10 563 344.02 563 478. 26 —134.24
b
11 619 666.81 619 826.09  —159.28 :
12 676 009.37 676 173.91  —164.54 AAD) = Z[AA'*‘ (O —AaA ] A2
13 732364.29  732521.74  —157.45 AA D ) 10
14 788 710. 56 788 869. 57 —159.01 . .
15 845 085. 25 845 217. 39 —132. 14
16 901 462. 42 901 565. 22 —102. 80 6
17 957 835. 88 957 913. 04 —77.17
18 1014 210.57 1 014 260. 87 —50. 30 ’
19 1070 592.68 1070 608.70 —16.01 :
FPGA+USB >
20 1126 959.96 1126 956.52 3. 44
21 1183 335.89 1 183 304. 35 31.54 "y
, 72.17,
22 1239 706.88 1239 652.17 54.70
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