wmooob o R
LASER TECHNOLOGY

H38E A2

2014 4£3 A March,2014

Vol. 38 ,No. 2

XEHS: 1001-3806(2014)02-0177-04

B T3t IR B B FE BB = 1

o, RE%R", THE, A £
(PR T TR, 7922 710061)

T AN S A A RS OR BE R BV AL BRI T RSy PR3 S AR B . Ry T 43 RO g s, e
WAy 405nm (HOGAE WAMUR G IRIIDGUR , I HT & BB LR SOGET, il X il 3 8 308 g, F CCD 5k
R R R UGS HEAT T RGN FE X LUBE A0 o S5 SRR, TG ET R 3 Wi 2 AN 8 HR B4R A 4Hz ~ S5Hz N 3B i 4
T, R EHERS FERETE 0. 0326 ~ 0. 1197 5 Bl B8 /)N s 2404 R STHz I, PR EREXT bE B2 il 4608 TP 5 HL
XF FEBEAE 0.0326 AbRAG T Se/IME, RIS T , 35 31 R AT Ao il

KRR OB WOGHIEE; HBEX L B

hE %S TN249 XHEAREE: A doi ; 10. 7510/jgjs. issn. 1001-3806. 2014. 02. 007

Laser speckle control based on optical fiber vibration

WANG Xiaolin, HE Fengtao, JIA Qiongyao, LIU Jia

(College of Electronic Engineering, Xi’ an University of Post and Telecommunications, Xi’ an 710061, China )

Abstract: The image gray can be changed by severely the speckle noise, so the image resolution can be reduced and
the image quality was decreased. In order to control the speckle noise, using a laser at 405nm wavelength as light source of
the microscopic imaging system and a voice coil motor vibrating the optical fiber, images was obtained by the polished lens
and captured with a CCD image acquisition card, the speckle noise contrasts were studied. The results show that when the
fiber vibration amplitude is stable and the vibration frequency is increased from 4Hz to 55Hz, the image speckle contrasts
change in the range of 0. 0326 ~0. 1197 and the overall trend gradually becomes smaller. The image speckle contrast levels
off when the frequency is more than 51Hz. When the speckle contrast reaches the minimum at 0. 0326, the image is clear
and the laser imaging speckle can be controlled satisfactorily.
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Schematic diagram
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B —A~ e L& A8 A2 G b, il ad & JE HL})LEzj] Fig.2 The speckle image of polishing glass surface under different frequency
Table 1 ~ Speckle contrast

frequency/ Hz 4 5 6 7 8 9 10 11 12

speckle contrast 0.1156 0.1197 0.1189 0.1169 0.0985 0.0991 0.0981 0.0976 0.0972
frequency/Hz 13 14 15 16 17 18 19 20 21

speckle contrast 0.0974 0.0890 0.0862 0.0869 0.0851 0.0768 0.0755 0.0754 0.0723
frequency/Hz 22 23 24 25 26 27 28 29 30

speckle contrast 0.0712 0.0753 0.0691 0.0652 0.0629 0.0639 0.0576 0.0533 0.0523
frequency/Hz 31 32 33 34 35 36 37 38 39

speckle contrast 0.0535 0.0511 0.0503 0.0494 0.0462 0.0478 0.0453 0.0445 0.0456
frequency/Hz 40 41 42 43 44 45 46 47 48

speckle contrast 0.0462 0.0421 0. 0409 0.0401 0.0396 0.0356 0.0387 0.0341 0.0359
frequency/Hz 49 50 51 52 53 54 55

speckle contrast 0.0344 0.0328 0.0326 0.0328 0.0326 0.0326 0.0328
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Fig.3 Contrast curve with the frequency change
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Fig.4 Intensity distribution of speckle pattern of 2 of Fig.2
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Fig.5 Intensity distribution of speckle pattern of 51 of Fig. 2
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Fig. 6 a—DVD-R disk image when existing speckle noise b—DVD-R

disk image without speckle noise
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