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Suppression mechanics of returning wave speckle
with multibeams illumination

WANG Rui', SHI Rui-xin?"

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Changchun 130033, China;
2. School and Hospital of Stomatology, Jilin University, Changchun 130021, China)

% Corresponding author, E-mail:srx781110 @sina. com

Abstract: In order to suppress the speckle effect of target surface induced by laser illumination, and to
increase the image quality of laser active imaging, the multibeams illumination technology was adopted
and its effect on rejection of returning wave speckle was investigated theoretically and experimentally.
The splitting illumination model of multibeams was established. The speckle suppression principle of
multibeams illumination in entire speckle superposed field and partly speckle superposed field was
analyzed. On the basic of the principle and theory model, the simulation experiment system was set
up, where the returning speckle contrast of single beam and multibeams illuminated on three different
roughness targets with different splitting ways was evaluated by adjusting the energy distribution.
The experiment result indicates that the contrast of homenergic four beam can be reduced to half of
that of single beam, which complies to the theory analysis and proof the feasibility of speckle rejection
using multibeams illumination.
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Fig. 1 Multibeams illumination model with adjustable energy
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Fig. 2 Polarization splitting prism and 1/2 wave plate
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Fig. 3 Multibeams illumination system
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Fig. 4 Simulation experiment system of multibeam

speckle supression
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Fig. 6 Returning wave speckle contrast of three different

roughness surfaces
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Tab. 1

Average values of speckle contrast of three

different roughness surfaces

surface 1 surface 2 surface 3

(O 0.419 3 0.298 3 0.227 0
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Tab. 2 Energy distribution of multibeams

Group
L/1
1 2
L/1 1/8 1/4
L/1 18 1/4
L/1 18 1/4
I,/1 5/8 1/4
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Fig. 7 Experiment result of surface 1
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Tab. 3 Average values of 4 beams speckle contrast

(surface 1)

4 Beams 4 Beams
Beam1  Beam?  Beam3  Beam 4 )
Experiment ~ Theory

Growpl  L/T 01251 01238 01235 0.6276 - -
C 04649 0.877 0.4503 0.4467 0.3009 0.296 4
Growp2 L/ 02472 0,2458 02591 0.2478 - -
C 0.4277 04215 0.4389 04193 0.2191 0.2137

% 8 surface 2 SLE 45 R

Fig. 8 Experiment result of surface 2

x4 M5t REEBAEHEXT EL BE F 41E (surface 2)
Tab. 4 Average values of 4 beams speckle contrast

(surface 2)

4 Beams 4 Beams
Beam1  Beam?  Beam3  Beam ! }
Experiment  Theory

(Groupl L/T 01249 01236 01227 0.6293

C 0.3268 03110 03166 0.3059 02110 0.2043
Growp2 — L/T 02487 10,2473 02454 02586  — -

C 0.3200 03072 0.3099 0.2983 01550 01545

surface 3 surface 3
Group 1 Group 2
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Fig. 9 Experiment result of surface 3
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Tab.5 Average value of 4 beams speckle contrast

(surface 3)

4 Beams 4 Beams
Beam1  Beam?  Beam3  Beam ! }
Experiment  Theory

(roup! L/T 01251 01244 01234 06271

C 0.2093 0271 0.2536 0.2435 0.1666 0,162 4
Group2 — L/T 02507 10,2493 02473 0.2527 - -

¢ 0.2439 0.2345 02298 0.2289 01170 0.1172
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