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A microcomputer automatic measurement system for
laser holographic optical grating

Feng Gonghe, Han Dexiang, Chen Tao
(National Lab. of Laser Technology, HUST, Wuhan, 430074)

Abstract: Aviation sylphone is a high precise element and widely employed in air, oil, chemistry and
coal industry. Based on grating diffraction principle, we developed a microcomputer automatic measure-
ment system for checking the displacement of aviation sylphone. The system utilizes a He-Ne laser with
8mW power output as the light source to provide the 0. 53 m resolution and £0.84m measurement ae-
curacy.
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g(x,v)= 1/2+ (1/2)cos(27f yx ) (1)
A , ) ,
Z(x,y)= F{A(x,y)* g(x,y)}= Ao+ 24177 + 24, 2" (2)
. . , P
Iv=1 Ep(x,y) %= 447+ 44°+ 84 1A 2cos( 20F ) (3)
(3) , fx= 2sinb/ A
x a , g(x-a), [2] s
Flg(x.y)}= G{f«.fy)}
Flg(x— a)j = G(fs)e " (4)
, : AP
AP = 2Taf, = 2Na(2sin®/ M) = 4Tasin0/ A (5)
dsin= mA (6)

d ,m , (6 (5)
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AP = 4Tam/d (7)
an ,
AP= 2= 4Tam/d
a= Md/(4%m) = d/(2m) (8)
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(1184 Ip/ mm), , m=1 ca=(d/
2)+(1/2)= d/ 4= 0.21km (d14)+(1/4)= d/16
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Fig. 3 Error curve
Table Error for each run
target( mm) error 1(mm) error-2( mm) erroe-3( mm) acerrages( mm)
0.0 + 0. 000000 + 0. 000000 + 0. 000000 + 0. 000000
0.5 - 0. 000280 - 0.000210 - 0.000380 - 0.000290
1.0 - 0. 000690 - 0.000680 - 0.000810 - 0.000727
1.5 - 0. 000040 + 0.000170 + 0. 000000 + 0.000043
2.0 - 0. 000080 + 0.000010 - 0. 000220 - 0.000097
2.5 + 0.000170 + 0.000150 + 0. 000200 + 0.000173
3.0 - 0. 000350 - 0. 000540 - 0. 000800 - 0.000563
3.5 - 0. 000200 - 0. 000040 - 0. 000260 - 0.000167
4.0 + 0. 000560 + 0.000320 + 0.000310 + 0.000397
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