54 FH11H I RSTEANE ] Vol. 54 ,No. 11
2024 4E 11 A LASER & INFRARED November,2024

TEHE:1001-5078 (2024 ) 11-1688-06 <O MR AR

B BT L AR B Y RO A ) AF 5

EAN N R I AR
(TR HUR TR 5 0152 e, T 0 315211)

i E AN E AT AN EY RGN R T TR ER T
RN T E, BRETETO ETEREVENNRARA, AR TENELE BH.
EHAEA R BRENLEN T W, Y55 TN BELE A6, BREHRME N
2.6 kHz, J AT T/ RMS % 1.8 wm B, SUBEXT H K2 4 % LT, M B B0 B4, 52
BHERKRNENE LT T R ME MR B ERKA, 52 o R0 BT E N, K
E %5 &M,

KR : BEN T ERRVE; U E v BB F

& 43385 TN249 ;0438 SHERFRIEAD ;A DOI:10.3969/j. issn. 1001-5078.2024. 11. 006

Research on speckle suppression based on a single piezoelectric
deformable mirror

SUN Chong, YU Li-cheng,BAO Kai-ye ,MA Jian-qiang
(Faculty of Mechanical Engineering and Mechanics, Ningbo University , Ningbo 315211, China)

Abstract : Aiming at the problem that speckle caused by high coherence of laser seriously affects the imaging quality,
a speckle suppression method based on a singlepiezoelectric deformable mirror is proposed in this paper. A test system
based on a 61-element piezoelectric deformable mirror is constructed ,and the effects of surface complexity,amplitude
and update frequency on imaging speckle contrast are investigated. When the number of actuators involved in the work
is 61 ,the updating frequency of surface shape is 2. 6 kHz, and the RMS of wavefront shape is 1.8 um,the speckle
contrast is reduced to to less than 4 % ,at which time the scattering is significantly suppressed. The experimental re-
sults show that the higher the surface complexity, the faster the update frequency, and the larger the amplitude, the
smaller the speckle contrast of the obtained image and the better the image information.
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Fig. 1 Causes of speckle formation
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Fig. 2 Schematic diagram of experimental light path
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Fig. 3 RMS curve of random surface shape under different caliber
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Fig. 4 Speckle and intensity map of light field before

and after speckle suppression
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Fig. 5 Effect diagram before and after speckle suppression of imaging
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Fig. 7 Speckle suppression effect diagram under different

voltage frequencies
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frequency on speckle contrast
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