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Digital holographic on-line detection of optic component surface
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Abstract: An on-line 3D detection system for optic component surface measurement was designed
based on digital holography. An off-axis structure was chosen to evade the optical axis of a test object
and the tilt phase compensation was used to eliminate the tilted phase distortion caused by an off-axis
optic path. In this system, the illuminating angle and view direction could be changed by rotating the
object around the optical axis, by which the recording distance was increased and the resolution was
improved using synthetic aperture technique. Meanwhile, the superposition of reconstruction images
could decrease the effect of speckle noise on the reconstructed distribution. The proposed method is
experimentally validated by a resolution test target and an optic mirror, and it shows that the 2D reso-
lution of the system has been 10 pum at a recording distance of 40 cm and the system noise also be sup-
pressed effectively.

Key words: digital holography; optic component; off-axis detection; phase compensation; synthetic

aperture

s B #3:2012-01-06 ;81T H #8 :2012-03-01.
ELWE :EEKARP-E 4SBT H (No. 31000387,61177006)



ERRE A5 DA on R R I I AT 4 A LA 1183

1 3 =

YRR E O E TR A S
BOHOE S PE BB IR Ak X6 A B o 25 7= AR S e
U B0 XF Y 2% T 1 0 953 45 S il 7 e AG T, 5
Ah 00 AL B — 2 R R A, 20T DA
K IH F7 I « FIh 3L /K 5L % (Lawrence Liver-
more National Laboratory, LLNL)#F i i) 622G
PREELR I R C N 2] T 36 E E KA KRS
(National Ignition Facility, NIF) fft  HHf, 3
BN 22 TR 3000 A 2 e T 25 B 4R G A 15
F AR RE 6% 3 2o I A 19 HR O R % o8 1 1Y
JoT 2 1 0 ABCHS VAT 5 8K T vk AN RE A% ) B O s
() RUST TR AR o T 75 % L P A% 0 25 77 1 it %) 4
2, A, T IR B Sk B R L A AR IR U RE
T HLARE 0 Oy R AT R O A S AT
TR 7 A A R A B

BFe B AR g 2 BRSO
ARSI e CCD % i 7 iR 28 118
BA G v TR B, B A b ] s 4 B
Jril B AL T B 2 B, BCE
4 BN AN B 8 A5 ) R 36 T80 40 016 0k 3 1) 528 B8 43 A
G, 4 R 8% B A5 AH 7 1 AE A 23 A1 R O 5l fig
SR I R T =4S . TR AT
HLE BT A 0 7 B0 5 A L DR e i 4 B AT
DA 6 MR AT T PR ImE bR AR M B B R
A0SR, JO T R AU SR 4R ek R v AT AL AR
H T B 3 T A I 5 R R R E ML i TR R
THT (55088 AR AR A e % B 2 B HER
ALK AR RPR S AN [R] B 20 0 0 3 4040 2E 47 5
RHAE B RS 15 BT Sy A T RS B A A 2R
HTEAUENANEZ R T2 B L
P2 0 R Rt 41 B A

AR SCER X G2 TC A A T L BET T 3 T R
FABREE o =R I R g, A
ARG AR A A7 A2 14 53 ik 1 3 b WL 000 751 2 1% A6
A5 1% F G0 RE W TE bt TF FO6 3N 1 Sk 1F R AR Bk
JCAFRTE WA =40 . ZRGEF N Z
PR % 5 ICALAR T ik B T 3R 10— 44 I ) R
BLE T H Ty [ TR S SR AR oo
FETHT Y 7E LR T2 b B = R A AT R T SR

2 ESM

e U Y 2 BT 4 BAE R = R I 75 2L
R 28 B8 HAT B Tl D' B A 3B T B0 T A D't B Y
[ i, 34 R BAT 5K Y AR BE 2 R0 A 1 4 B
AR (R B O B 2 A A I S B b 51 BRE AT
22 TR 18 AR B S 2 D /N 0 28 8 1Y) 25 3
FLAR TR WA R ST 0 B

TR 4 P B A o A R ABTRE AR A3 A7
AT DA BRIz ABURH A IS . 807 4 R L2
FETH AL M P R 8L 0 - 1 0 3 4 B Pt A T
W1, I3 ot He 4003 55 A S O D Y A% 1 ok S B Y
FELH SR R B A B AT L i 9 R R S Y
D75 X AN TR GE 5 BRS04 W 4R R A7 AR TE R LR
Xt R . 2P BE R T 2 TR Y 1T SR B R AT A
Cr] LI it [ 3 28 R 58 1 4R O o 18 R LA 21
e TR )G 5 o3 A B o ABUR AR A b
i RN 1 Fros .

______

N
—- R3 \
-7\
—_— - -
(0% "
—_—
0. Lo ._._
Rz ’._—f - RI
_ - - Oy ==
-— - -
- -—
-—
- -
- -
P I
Hologram Reconstruction
plane plane

BT R TR R

Fig. 1 Layout of tilt compensation
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Fig. 2 Schematic diagram of experimental setup
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Fig. 3 Schematic diagram of experimental setup
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Fig.4 Reconstruction images of holograms with dif-

ferent angles
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Fig. 5 Reconstruction images of resolution test target
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Fig. 6 Reconstruction amplified images of test mirror
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Fig. 7 Reconstruction phase images of test mirror
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