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Dynamic error acquisition system of absolute optical encoder
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Abstract: In order to solve high-speed data acquisition for rotating photoelectric encoder in the dynamic
detection, the method of encoder angle data collection was proposed and the acquisition system of
dynamic errors for absolute photoelectric encoder was designed. Firstly, it was proposed that the exact
time of acquisition for error data was at the edge of data by the analysis of the exact time for the output
of encoder. Secondly, the circuit was designed with FPGA and USB chips by the analysis of quantity,
acquisition speed and transmission speed of error data. Finally, the computer software finished the
calculation, displaying and printing. By the results of experiment, the system can collect the error data of
rapid rotating encoder accurately, meanwhile suited for the detection of the dynamic characteristics for
small absolute optical encoder. This system can achieve the data acquisition of 16 bits photoelectric
encoder below the speed of 90 r/min accurately.
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Fig.1 Principle of encoder output data
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Fig.2 Detection devices of encoder’s dynamic characteristics
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Fig.3 Principle of data acquisition system
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Fig.4 Acquisition system block diagram
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Tab.1 Comparison of low-speed data acquisition

Traditional New Traditional New
Angle/(*) system/(") system/(") Angle/(*) system/(") system/(")
0 0 0 195 85 80
15 60 63 210 55 40
30 45 47 225 -20 -20
45 -30 =27 240 90 090
60 60 65 255 20 18
75 40 50 270 -10 -15
90 -55 -55 285 85 95
105 60 60 300 55 50
120 25 24 315 -15 -10
135 -50 -54 330 70 72
150 80 80 345 55 55
165 45 60 360 0 0
180 -20 -38
Rl LA &M R E BRI, RERS

AT L7 A b S B 0 G D 25 15 25 R AR
33 RERGEEEHMIZEITLL

F 2 L ARG RN 90 rimin BT 5 85 1Y
SR ZE B O A B ER S 15 22 M 2R ) i G
XTI, BT 20 BRI i i 22 ) 0 1)
15° AN 45 5 | 3k 2 R .

;E 2 igll..\ 'ﬁﬂ]:u*’b‘dnu %X‘Itb

Tab.2 Comparison of static and dynamic detection
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