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Compensation of signal for reflective grating engraved on steel ring
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Abstract: In order to improve the measuring accuracy of a steel ring reflective grating,a grating signal
compensation system is designed. The system is used to compensate the signal amplitude,DC voltage
and the phase of the grating., respectively, for which two grating signals have a better orthogonality.
First, according to the sampling method for steel ring reflective grating signals, an electronic process-
ing system is created. And then several compensation algorithms are established aiming at the signal
amplitude, DC voltage and the phase. By taking the steel ring reflective grating with 8 192 Ip/mm as a
platform and the results of testing precision as a basis of adjudication, the proposed signal compensa-
tion system is verified. The results show that the precision compensated has been improved by 2. 28"
with an increasing magnitude of 50%. Obtained results prove that the signal compensation system is
feasible.
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Fig. 3 Block diagram of dealing grating signal
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R s Tab. 2 Measuring precision after compensation
b "
" " /( )
, /(D /(D
0 0°0" 0" 0 0 0
1 21°10'35" 2.1 —11 3.2
4.2 2 42°21'11" 2.6 0.4 .2
’ 3 63°31'46" 4.7 0.4 .3
0 4 84°42'21" 2.2 0.6 1.6
DLT-17 5 105°52'57" —4.9 0.5 —5.4
i 6 127° 3'32" 3.8 —0.4 4.2
7 148°14" 7" 3.9 —0.7 4.6
’ ’ 8 169°24'42" 2.1 —0.4 2.5
’ 9 190°35'18" 2.7 —1.3 4
’ ’ 10 211°45'53" —1.1 0.4 —1.5
o ; 17 s 11 232°56'28" 1.4 —0.9 2.3
R . 12 254° 7" 4" 2.9 —0.2 3.1
1 13 275°17'39" 2.4 —0.8 3.2
lo=4.51" 14 296°28'14" 1.3 0.7 0.6
’ T o
15 317°38'49" 0.5 —1.6 2.1
. 16 338°49'25" —0.8 0.2 —1
17 0°0" 0" 1.5 0 1.5
Tab.1 Measuring precision before compensation
" " /(H) ’
/("M /(M
0 0°0" 0" 0 0 0
1 21°10'35" 4.3 —1.1 5.4 .
U Lissajou ,
2 42°21'11 4.7 0.4 4.3
3 63°31'46" 7.4 0.4 7.0 °
4 84°42'21" 4.3 0.6 3.7
5 105°52'57" —9.5 0.5 —10
6 127° 332" 8.3 —0.4 8.7
7 148°14" 7" 8.4 —0.7 9.1
8 169°24'42" 4.8 —0.4 5.2
9 190°35'18" 7.2 —1.3 8.5
10 211°45'53" —2 0.4 —2.4
11 232°56'28" 3.1 —0.9 4.3
12 254° 7' 4" 7.9 —0.2 8.1 (b (b
13 275°17'39" 49 —0.8 5 7 (a) Before compensation (b) After compensation
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15 317°38'49" 1.4 —1.6 3 Fig. 9 Lissajou diagrams of compensating grating signal
16 338°49'25" —1.8 0.2 —2.0
17 0°0" 0" 3.7 0 3.7
5
2
’ 10':2. 23”9

2.28",



2952

19

[2]

[3]

[4]

[6]

7]

o 8192 Ip/mm

’

Lyl ,2000,8(2):198-202.
DONG L L, XIONG J] W, WAN Q H. Develop-
ment of photoelectric rotary encoders [J]. Opt.
Precision Eng. , 2000, 8(2):198-202. (in Chinese)
(1] +2003,23(8):1013-1016.
LUO CH ZH, SUN Y. Theoretical analysis on
phase of moire fringes signal affected by shaft ec-
centricity[J]. Journal of Optics, 2003, 23 (8):
1013-1016. (in Chinese)
[Jl.
,2003,32(10) :1271-1273.
LUO CH ZH. The affect on phase of moire fringes
signal caused by shaft eccentricity [J]. Journal of
Photon , 2003, 32(10):1271-1273. (in Chinese)
(1. ,
2007,15(11) :1745-1748.
XIONG W ZH , KONG ZH Y, ZHANG W. Phase
correction of quartering deviation of photoelectric
rotary encoder [J]. Opt. Precision Eng. . 2007, 15
(11):1745-1748. (in Chinese)
7. ,2008,24 (11-1): 120
121.
HAO J, XU ZH J. The application of reflexible
metal grating on high precision turntable[J]. Jour-
nal of Instrument Technique and Sensor 2008, 24
(11-1):120-121. (in Chinese)
[D].
,2006.
ZHOU C H. Research on reflective metallic grat-
ing [D]. Chengdu: University of Electronic Science
and Technology of China, 2006. (in Chinese)
[D].
,2007.

(8]

(9]

(10]

[11]

[12]

2.28", 50% ,

YU G Q. Research on reflexible photoelectric rota—-
ry encoder [D]. Chengdu: University of Electronic
Science and Technology of China, 2007. (in Chi-

nese)

[D].
, 2003.
KONG ZH Y. Study on techniques of increasing
the accuracy and resolution for the absolute photoe-
lectric rotary encoder[ D]. Changchun: Changchun
Institute of Optics, Fine Mechanics and Physics,
2003. (in Chinese)
[yl »2005, 25(4) ;497
500.
CHU X CH, LVH B, DU L B, etal.. Research
on subdividing method for random phase difference
fringe signals[J]. Journal of Optics,2005,25(4)
497-500. (in Chinese)
L. ,1995,3(1)
69-73.
LIJ G, XUAN M., WANG Y F. Software com-
pensation method of phase error in moiré strip divi-
sion [J]. Opt. Precision Eng., 1995, 3(1): 69-
73. (in Chinese)
Jl ,1996,17(1) :45-48.
JING F SH, CHEN G L, HAO W. Phase quadra-
ture error compensation of moiré fringe signals
[J]. Acta Metrologica Sinica, 1996, 17 (1) ;45
48. (in Chinese)
L1l ,
2002,35(1) :1-4.
YU W X, HU X T, ZHOU Z Q. A subdivision
method with high resolution and high response speed
in grating-based nanometrology[ J]. Journal of Tian-

jin University, 2002, 35(1):1-4. (in Chinese)



12 s

2953

[13] . [D].
,2008.
LV M ]. Studyof electronic subdivision for grat-

(1973—)., ’ s
,1998
,2005
. E-mail: gaizhuqiue-

mail@ sina. com

ing moiré fringe[ D]. Nanjing: Nanjing University

of Aeronautics and Astronautics, 2008. (in Chi-

nese)

(1979 —>, s
. ,2005
, 2011

. E-mail;

chengzhif2004 (@ yahoo. com. cn

0.762 5 mg,

, 150080)

2.660 g;



