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Near infrared laser illumination is in low illumination situation, using near infrared lasers as the
light source for long-distance target active lighting. Because of the laser generation
mechanism, the optical system tolerance, atmospheric turbulence and other factors, the laser
intensity spatial distribution on the target plane is not uniform, which has great impact on
image resolution and tracking accuracy. In this paper, the area surrounded by normalized PSD
(power spectral density) is adopted to evaluate the near infrared laser illumination intensity
uniformity. Using this method, different near infrared laser illuminator's uniformity evaluation
parameters are studied, in the same work condition. The results verify the reasonableness of
the laser power spectrum as an evaluation parameter.

Keywords: Laser illumination Illumination uniformity Power spectral density Uniformity
evaluation parameter

W Fs H 81 2012-08-15 &0 H #1 2012-11-20 M 4% /R & A H 31
DOI: 10.3788/gzxb20134203.0258
FH LT H :

E Z A4 (No. 2009CB929401) il R4 H AR LI 4:(No. ZR2009GMO023) ¥ ).

TWIRAERE 1 1835 (1964-), %, B8 8+, ETHTFT 0 e ERIIAS . PR AMEDE M. 2T B s AR R
PEFIAELR 245 Email :opticsdu@163.com

e i

22 30K -

[1] SUN Lu, WANG Jian-li, WANG Ming-hao, et al. Experiment and research on laser active
illuminative imaging

[J].Electronics Optics & Control, 2009, 16(9): 77-79. #hiE, FH L, F MRS 25 Ok T3 I W] pleff S2Ie 9T
[J].FEe 5 #41,2009,16(9) : 77-79.

[2] ZHANG Fa-quan, WANG Guo-fu, YE Jin-cai, et al. Lighting pattern of underwater optical



monitoring system
[J]. Acta Photonica Sinica, 2011, 40(7): 1061-1065. 5kiz4:, EEE,H4E&4,%. KNl KRG By
T

[9].06 T-247,2011,40(7): 1061-1065. crosd™

[3] ZHOU Sheng-guo, SHEN Xue-ju. Influence of optical element misalignment of beam spread
collimation optical system on Gaussian beam propagation and transformation

[J]1. Journal of Applied Optics, 2008, 29(2): 253-256,266. &Ik [H b2 4 ik Hob ¥ R adot oot
SR R e T A B A 45 1) 56 W) 23 B

[31. 3% FH't2%,2008,29(2): 253-256,266.

[4] LUO Xiao-xia, LIU Hua, LU Zhen-wu, et al. Automated optimization of free-form surface lens
for LED collimation
[J].Acta Photonica Sinica, 2011, 40(9): 1351-1355. ¥, X4, SR, 5. ScOLLEDE B W Itk v it

[9].06 7-247,2011,40(9) : 1351-1355. crosd™

[5] BELAND R. Propagation throughatmospheric optical turbulence
[M]. Bellingham:SPIE Optical Engineering Press,1993.

[6] LI Zeng-rong,LIU Ji-fang, DENG Zhong-fang, et al. Study of attenuation characteristic of ship
wake's backward scattered light based on the detection of optical power

[J]. Acta Photonica Sinica, 2006, 35(9): 1417-1420. Z=#5¢, x4k 55 R0 55, 465 B IR 5 [ U e Th R )
H5HEBIY

[J]1.0tT2+1#,2006,35(9):1417-1420.

[7]1 YANG Yu-lan, SUN Jin-xia, FU Guo-zhu, et al. Research on long-rang laser illuminated active
imaging system

[J]. Journal of Changchun University Of Science And Technology, 2009, 32(1): 18-21. ¥ L%, #\4&
B AT IEAT:, 45 GRS LN ] £ 5 LR R G

[0]. KB TR 2244k (A 28R4 0K),2009,32(1):18-21.

[8] LIU Wei-hui, WU Jian. Effect of mutiple Gaussian-Schell beams through strong turbulence on
log-intensity variance

[J1.Journal of Applied Optics, 2005, 26(1): 25-28. x4k &k, RAdk. 2 w57 - $ 2K ' O3 i 58 di S0 % 658 Ak 1)
=20

[3]. % HJ%%,2005,26 (1) : 25-28.

[9] LI Hong-xia, LOU Qi-hong, YE Zhen-huan, et al. Research on evaluating norm of
excimerlaser beam uniformity

[J]. High Power Laser And Particle Beams, 2004, 16(6): 729-732. 252085 Myt 58 48 v T
JCICH I SR PR R R AT 5T

[J]. 550 5k 1 3, 2004,16(6) : 729-732.

[10] WELCH P. The use of fast Fourier transform for the estimation of power spectra: A method
based on time averaging over short, modified periodograms

[J]. Audio and Electroacoustics, IEEE Transactions on, 1967, 15(2): 70-73. eross™

[11] WAN Min, ZHANG Wei, XIANG Ru-jian. Influence of laser spatial coherence on illumination
uniformity

[J1. High Power Laser And Particle Beams, 2002, 14(1): 41-44. Jif, ik B, 1r vkl , 4 30 25 18 A T Xt
SRR A 1 5 )

[J]. 306 580 73R ,2002,14 (1) : 41-44.

[12] HIGGS C, BARCLAY H, KANSKY J, et al. Adaptive-optics compensation using active
illumination

[A]. Washington: SPIE Press, 1998, 3381: 47-56. erosd™!

AT e AR S

1. ARAERR; XS ST VR s A L. CCDX 25 0] 43 M -3 R B K52 M [J]. 067274, 2006,35(5):
793-796

2. S0 EZE BT TR 8 S i v [J]. O A%k, 2006,35(9): 1345-1348

3. B WRICER AT ; St 5 SR I M 5 R 30k T I 22 13 445 B2 (PSD) I it i gk 23 (1) e 1 [J]. D6 12+4ik, 2006,35(1):
130-132



BSrf s A E s R AP R G R RGP N T[], 67243k, 2006,35(7): 981-985
OS5 B T/ C il LA L R G o & TR AR DRG], 6T %)k, 2005,34(4): 636-640

SRME ;208 S FRHE. i 58 = U A OB B 2 [J]. Dt 1274k, 2004,33(5): 553-556

R IR BRI e JOERE AREE RV A B O A PR RS B R A SO N B[], e T
, 2010,39(1): 89-94
SOCH RS fFR FeR 2R AmARRHE G EE ], D67k, L 0-0
CBORZL, BRI, SOTTEE, MORAR, B =2, v R B LA ORI 2 R AR B [I]. 61 2#4k, 2003,32(9):
1133-1137
10. HETOM, FVERS, FHG. ARG R A T Rt RIS []. 61244k, 2002,31(11):
1312-1316
11. REAK, VEIHHE, MAEX, B AT, 4R AR IS AR A DGR K iR AR BIE[J]. o6 1244, 2002,31(9):
1101-1105
12, E4F, 8K, FI6% NS B0 B AR Bt SCEE RN 2 K], T34, 2002,31(6): 681-
684

MR, REE, BRIE, 67, ok, bR, 2ok, IORA, K2 B FMTRIGEI I RS K % 2R 3], Ok
¥+%|§’< 1998,27(12): 1091-1097

- B, ATFE, BIIRAL, BRSO G DDA T B G S B S U R T EOR I U], O R,
1996,25(9): 823-827

15, seoch, B, T, FheS, 2ot th[J]. 67244k, 2012,41(7): 805-811

‘-HH?

FFFFE

OW%NP’P‘P

XEWIE (FER AL AR, HAEEEREERICREA TIPS A FEAMECRA U A.)

&ﬁk| Mﬁﬂm|

mﬁg | N | 7568

7 vk

CopyrighlJ 2008 by JaT 244k




