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Optimization of wavefront coding imaging systems
based on ZEMAX user defined operands
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Equi pment Academy of Air Force, Beijing 100085, China;
2. Department of Precision Instrument and Mechanology, Tsinghua University, Beijing 100084, China)

Abstract : Asthe design of phase mask in wavef ront coding imaging systemsis complex and the aberra
tion of original optics cannot be taken into consideration, two new des gn methods are proposed based
on the popular optical software ZEMA X. By usng ZPL macros, the user defined operands are written
to optimize the energy concentration and cond stency of the point gpread f unction, and the depth of fo-
cus of the optimized rotationally symmetric phase mask is 5.5 times aslarge as that of traditional ima-
ging systems at the criterion of Strehl ratio larger than 0. 8. By usng an externally defined and conr
piled C program, the user defined operands are written to optimize the defocus invariance of modular
tion trand er function, and the depth of focus of the optimized odd symmetric phase mask is 12.5 times
as large asthat of traditional imaging systems. However ,the depth of focus of the cubic phase mask is
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only 10.1 times as large as that of traditional one in the same condition. These results show that the

design methods proposed are practical and eff ective.

Key words: wavefront coding; imaging system; phase mask ; extending the depth of focus; user de-
fined operand

P(x,y) =exp{j[@o(x,y) +@ (x,y) +P (X +y*) |}

1 X +y <D/4, (1)
(X, y) ,D
P (x,y) Po (x,
( ) y) :
[1] :
[1-5] , I D2
N i R w CTC
f , b o
[45] [6-12] , W20
, PSF
: (OTH)
, PSF
(2] , MTF OTF (131
, ¢(x,y) :
, Qo (x,y) ;
’ [1,1112] ,
ZEMAX
, ZEMAX ' 1
F B SRS
, ZPL ZEMAX MATLAB
(G5 HRfE) (HELSH7)
(PSF) 2uin LPOE e
: , __;EZ{;)E%%}L --ECD%ﬁémﬂ/
e —HRL A
ZEMAX : i gfﬁgyg%% QI
H E:ﬂt/ = []
(MTF) | RS AR
I s R B M
e - RSB
2 L B |
1

[13] .

Fig.1 Desgn flow of wavefront coding system
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Tab.1 Main parametersof wavefront coding system

A 0.55U m
f 50 mm

fo 42.883 mm
D 10 mm

r 5 mm
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Fig.5 Smulated images. Row 1-4: = - 21 ,0,21,
41 ; Column 1 :optimized rotationally symmet-
ric phase mask; Column 3: no phase mask;
Column 2: PSF cross section (solid line:opti-
mized rotationally symmetric phase mask;
dashed line: no phase mask)
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