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Abstract

To enlarge the field-of-view of digital holographic surface measurement, so that digital holography can be

applied in three-dimensional (3-D) surface measurement of large objects,based on Fresnel off axis digital holography,

different part of the object is illuminated singly and their holograms are recorded respectively

. The object-reference

angle remains the same for each recording by precisely controlling the incident angle of the reference wave using an

electronically controlled turntable.

The position of the illuminated part can be obtained from the change of the

incident angle of reference wave. The unwrapped phase maps are spliced to obtain the 3-D surface shape of the whole

object.

The 3-D surface shape of a 11 em X 19 c¢m plaster mouth model is measured using this method. The absolute

splicing error is no more than 1. 14 mm and the surface height error is about 0.5 mm. It is proved that this method

is very effective in enlarging the field-of-view of digital holographic 3-D surface shape measurement and its splicing

precision is as high as the lateral resolution of digital holography.

Key words

51 5

PPk = TSI A ol AR LR S AR A
SR O A R Z R Y BT A
BTl A R T A B R AR A — A
NI AR S B S T T R AR AR o

I 7m B #9:2008-02-29; Y 2l{& s B H:2008-06-25
ELWH BV BT T LRI (045k338) T B H .
EERAN G

information optics; surface shape measurement;

MR CL975—) 3 PRI, S22 R BOGAR 1 A0 Bt 07 T R B

digital holography; image splicing; field-of-view

2 AT LR B R R = R S AE B . 1997 4F
Ichirou Yamaguchi ZE2 "0 38 T B B 4 B IF
HAFH R T =4 40 & . MBI T %
I LG, 780 KA T CCD RYTERE i ML 37 ik
1B NIE EP S ILE AN 11U B iy RN Sy AN R 7K N 1}

E-mail ; {zhy3039550@163. com



2018 2l 5]

oo e 35 %

FLUARS 207 4 5 B2 e s B2 A AR A% i X 0 S5 A A
FEVEZORM G & B AIE G L PR . 5 =0
RO ML A L B0 A BRI R
T A R GEMERE R G (A H AT R 4 B
GpAR /N o R T e i RS I ) AR R L B
% 7RO A B =BRSS5 BUSR
JHIE B K 500 00 R S B — 46 /0 19 S A 7 B 4
SHEAT IR AT DU RO R . XI5 s
MG KT 32 B 7 4 R G R 3 RS &R SR
SRR R 5 450 4 A LU R 1 IR S 47 0 Gk B 1
R A RE TV R - [a] 75 2 B R 15 R 0 3
CCD B & U B R fie K A AE X B CCD & & A
By —2F.

AR SCAE B A A T R R 4 B R A e 5 e
WS- A7 D't 1) fBRE R 1 T 4 1 ) S ) 3 2 74 310 9 1
ANTFER I3 (9 = 4B U I N R S @ A
A 38 S B A A B LA R ) 1A O i
JEE L8 B8 R X S B P X 22 Wi = B B P b AT B A
o P B Ao 75 3 N R — B B W ) = 4ETE A 2
TAOBYWN =4S . g w e =4 5
B L SCHRL L0 T rp i KT ¥ ) i BB R T 2= A A S
.

2 0 i P
2.1 BFEBNEVE=Z4ESH

WL BRI 8- 17 06 BB & 1 06 A9
#) CCD I, 7€ CCD EMEIRIET A OCaysyn) »
fERE Rk mYt, — W5 CCD IR o
BT V6 R = exp(i2rapsin o/2) YENBEE5Y
W EETW . WSMN Q. TWHNRE SN

I=|O|*+| R’ +O"R+O0R", (D

s« REBLBILH. N T HEBRFRE T, W)
1 CCD e YOt MZ % 6% A MR B O 4 5 K
k. T S © i H R 43 B 2% 1 RN

reference wave

illumination wave

object

0

P10

Fig. 1 Principle of measurement
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Fig. 2 Experimental setup
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Fig. 3 3-D surface shape measurement of a plaster mouth model. (a) Phase difference of the reconstructed image; (b) phase

difference after removal of the liner tilting term; (c) phase difference after denoising; (d) the result of phase unwrapping
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Fig. 4 Spliced image of the unwrapped phase of the plaster mouth model (a)

and 3-D topography of the plaster mouth model before (b) and after (¢)modification
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