BATH H 1LY o R TR Vol. 17 No. 11
2009 4E 11 A Optics and Precision Engineering Nov. 2009

XEHS 1004-924X(2009)11-2750-07
BT EMREFE R REINERFRIT

A .2k B.ERE.KFE
(REAS RENBELRTFIRER LRGERARERTHERLRE, KE 300072)

TEE N T 50 AL T AL G 2F AR HR B 19 T e s B - 2 4% 90 18 I o 2 5 4 R/ Yt R TR L D I |l A TE 1R
2% FIVRE B3 - 2 TRT 1M1 ok R S0 00 3 P LA I 12 5 4 it A 458 S5t 4 » SR P 98 T 40 8D 0 A 0B A7 5 S A R 3 W s 0 A
A RO R SR RGO o W0 T U 7 RUAR AR — b S B R S SR R AR BRI S B R R A
CODE V 2= B 804 58 i T T 15 X 4 4% 56 5 0k 10 4 A% 0 2t 2R 8 W) 1 o n kAR T 57 O BAE S AR I 64T T 470 25 S5 36
S A W L R R T B 0% Y U G B R G B TE W R A BER O 50 pm, F RO 6 RYRTIR T, AN SR R R 15 mm,
REME G E R G AR F RO SR BB E Y 4.5 . % R G Re 0% W6 2 TR B 1 4% 4 S 4% 0 B DNk rP 3 R SR RN AR 11
R,

X 8B WRBEEMELATE;RRETHL; 5 B ALK

hESFE S TP212. 14;TU502. 3 XERARIRED : A

Design of wavefront coding system for measuring
crack width in concrete structure

CAI Huai-yu, WANG Jin-yu,FANG Chao, HUANG Zhan-hua,ZHANG Yin-xin

( Key Laboratory of Opto-electronics Information Science and Technology .
Ministry of Education, College of Precision Instrument and Opto-electronic

Engineering, Tianjin University , Tianjin 300072, China )

Abstract: In order to remedy some defects in a traditional handy system for measuring the crack width
in a concrete structure ,such as the difficulty inaccuracy focusing and the blur image due to the small
focus depth and aberrations, a new system based on a wave-front coding was designed to extend the
focus depth. The normalized parameters of a cubic phase plate and the relationship between these pa-
rameters and their corresponding real design parameters were discussed. Then a handy measurement
system based on the wavefront coding with CODE V was designed. Finally, the cubic phase plate was
fibricated and a preliminary experiment was carried out. Experimental results indicate that the field
depth of the wavefront coding system based on a single lens can be extended to 15 mm when the resol-
ving power is 50 ym and the F number is 6, which is 4. 5 times as deep as that of traditional optical

systems in theory at the same F number. The system can satisfy the requirements of extending focus
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depth and imaging in measuring the crack width of a concrete structure.

Key words: concrete structure; crack width;field depth; wavefront coding; cubic phase plate
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Fig. 1 Scheme of concrete crack width measurement

system
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