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Design and Inversion of Zero-Position Grating
Wang Lifeng Chen Yun
Abstract

(Changchun Institute of Optics, Fine Mechanics and Physics . Chinese Academy of Sciences, Changchun , Jilin 130033, China)

Incremental photoelectric encoder usually adopts zero position graring providing absolute zero position in
order to prevent from data fault during power failure suddenly. Based on theory of generating index pulse, a

mathematical model is established. Combining with some objective requirements in the practical applications, the
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optimal zero-position reticle series is obtained and its luminous flux ratio curve is simulated by using VB language to
position reticle serics which fulfills the demands of incremental photoelectric encoder for zero position grating having

1

program with threshold method, which offers a principle and a new realizing approach to design zero-position grating,

5l

quantity, lessening degree of programming complexity comparing with enumerating method, and the method also
ensures that the zero-position grating has the properties of large luminous flux and high contrast.
=i

especially more lines. At the same time, we provide the inversion program in order to give the luminous flux curve of

measuring zero-position grating or when it is intercepted or changed, which brings the advantage in measuring
zero-position grating. In order to check the feasibility of the method, some examples are given, which prove the zero

many advantages such as the maximum residual voltage being lower, peak value voltage being higher. This explains
that the method of generating or measuring zero-position grating has many advantages such as reducing operation
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Fig. 1 Magnification sketch of zero-position grating
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Fig. 2 Relation of output voltage of zero-position grating

and relative displacement
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Fig. 3 Flow chart of zero-position grating series
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Fig. 4 Diagram and waveform of zero-position grating
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Fig. 5 Luminous flux ratio curve of zero-position grating

by measuring 16200 lines grating code



LAl

T %, FELOCHRIT S R 331

5 4 e

TEXF Z2 AL VM = AR TR B MR AT 58 ) SE R 1 ST
T AL A B A AR 5 ST R B R R 7]
fEEM /N TiFE RGBT BN 2 VB &S # 1T
A] LAk 4 R 5 25 H BRI T S BE DR L L A )
it B AL M AT BT R AL T S 5K
P RIEE S A 145t 22 B9 &7 SE T 910 1Y o't i
iy £ G FL R A7 30 Ao A sk ol A I 0 R LR
AL, AT T R I E A AR A T S
) Y AR Ak 2 3 R I 22 Z el Sk T R

& £ x #

Pan Xingchen, Zhuang Songlin. A study on zero grating design

—_

by using the intergral global optimization method[ ] ]. Chinese J.
Scienti fic Instrument , 1988, 9(1): 31~36
W R JERAAR. SO AE 7 vk 34T A 6 M 45 0 Y o AR T
[J]. AUBAAFR.1988, 9(1): 31~36

2 Xu Chen Jiabi, An optimization

Yunfei, Zhuang Songlin.

o

o

o

algorithm of 1D zero-position grating code [ J]. Chinese J.
Scienti fic Instrument , 2006, 27(4) . 363~366

VFs COBREBE  JERAMR. — T RO g i s (], B
BE F IR, 2006, 27(4): 363~366

Ye Shengxiang. Precision Measure Technique of Photoelectric
Displacement [ M]. Chengdu: Sichuan Science and Technology
Press,2003

MERRAE. ke Al ZHARLM] SR U R 2EBOR AR
A, 2003

Cao Xiangqun, Liu Chunhua. The
characteristics about absolute zero grating bar [ ] ].
Instruments, 1994, 16(3): 20~25

. HAe FAOCM LR R ] LFENE,
1994, 16(3): 20~25

Peng Zhilong. Yue Yongjian.

discussion on some

Optical

Computer simulation design of
reticule series for zero position grating [ J].
Engineering , 2002, 29(3): 62~64

&g AR, BADEME 2L S i R AUE RG] b
A2, 2002, 29(3): 62~64

Yu Honglin, Lei Dongmei. A simple computer design of zero
position grating[ J]. Opto-Electronic Engineering , 2003, 30(6) ;
18~20

W A — R R SR T EALR ORI kLT ] e
T2, 2003, 30(6): 18~20

Opto-Electronic



