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Study on error diffusion algorittm of binary encode grating

CHENG Ju, SU X an-yu
(Deparm ent of O pto-econan ics Sichuan Un wersity Chengdu 610064 China)

Abstract In ower to study b nary error d iffusbn algorithm, computer smuhton isused to form grating tan plates which are
used in the phase m easuring profibm etry The nflience of eror d strbuting coefficients and the num ber of error diffision pomnts
on the preck bn of encoding and phase m easuren ent is discussed The results ndicate thatw ih he three fan ilark nds of eror
dstrbuting coefficients the three correspond ing s nusodal structured ilbm naton formed all have relatvely high m easurem ent
precision and there B t obvious d wersity among them. The i fluence of d iffusbn points nunber on the precsbn of encod ng and
phasem easurem ent & relatively small According to the experim ent the general eror of the systan can be contwlled within Yo of
the equivalentwavelength As a resulf the feasibility and accuracy of binary error diffision metod are proved
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Fig 1 Sketchmap of I-D error diffusion
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Fig 2 Sketchmap of 22D error diffusion
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Fig.4 Plan of 2-D error diffusion 1emplate
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1.0, - S— " Table I SNR of binay errr diffusion grating andR onchi grating
- ()
1y ;)2 SNR Ronchi ermor d iffusion
£0.
%-(;3 1 T =50 10. 7867 63 4224
206
"é 0.5 T =100 10. 3943 81 5064
204
7:3 0.3 T =200 12. 8407 117 9932
g 0.2 1 T =250 13. 7435 629 4679
0.1
T = 400 13. 6596 415 63%
“-OMW 50 m%_r‘z 300
x/pixel T = 500 13. 8384 627 5125
Fig 7 Spatiat frequency spectim of the error diffusion grating
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Fig 8 Spatial frequency spectrum of the Ronchi grating : d(]’ 0) =7/16 d(_ l 1) =3/16 d (Q 1) =5/16
) , d(11)=1/16 3 F byd-Stenberg
, , w=2(1+J2), d(10)=d(Q
=24 d(-11)=d(1 1)= 14
> 3
mMP . 2
1 2 2 2

Table 2 a—phase enors with enor diffuson grating of Fk@eiﬂbﬂg rectangle diffison coefficents b— phase emors with error diffisbn grating of

FlydStenberg eror diffision coefficients ¢— phase emorsw ith enor diffusion grating of average emor diffusion coefficients
a

phase error(N = 5) T=50 T= 100 T= 200 =250 T= 400 T= 500
standard 0. 0318 0 0160 0. 0080 0. 0049 0 0040 0. 0032
m ax 0. 1074 0 0534 0. 0263 0. 0253 0 0129 0. 0104
b
phase error(N = 5) T=50 T= 100 T= 200 =250 T= 400 T= 500
standard 0. 0304 0 0168 0. 0083 0. 0054 0 0060 0. 0052
m ax 0. 1171 0 0484 0. 0307 0. 0107 0 0153 0. 0133
C
phase error(N = 5) T=50 T= 100 T= 200 =250 T= 400 T= 500
standard 0. 0369 0 0154 0.0128 0. 0083 0 0056 0. 0054
m ax 0. 1070 0 0592 0. 0238 0.0128 0 0132 0.0115
3 ) )
) ,
mMpP
,» 3 PMP
)
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Table 3 D ifferent phase enors( n radans) caused by the change of EO'UE
polns nunber of error diffasion P b
5 0.00
phase ermor <
P=1 P=2 P=3 P=4 -0.05
(T= 100N = 5)
standard 0 0118 0. 0096 0. 0089 0 0104 -0. H’(] 30 00130 300350
max 00589 00614 00626 00709 0.15 X/pixel
0.104b
, -% 0.05
£ 0.00
' 5-0.05
Z-0.10
0.5
3 ._Il
-0.20
, 025100 200 300 300
v/pixel
36an x 24an : PM P :
, Fig 11 a— erroms of the centerline in the horzontal direction  b— errors of
9 the centerline in the vertical direction
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Fig 10 Image of the binary enor diffision grating captured by the CCD
11b CCD
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Fig 4 Photographs of film surface grov ing in the designed chanber ( hser

intensity 1 3% 10°W /an? hser radiation tine 1 55 Ci( CO) 4 ten-
perature 55C)

a— reflection b— transm ission
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