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Distortion Assessment of Range-Gated Laser Imaging
Based on Zernike Moment
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Abstract Range-gated lidar imaging has dislocation distortion in dynamic environment. An assessment criterion is
introduced for lidar image with Zernike moment invariants. Zernike moment invariant standard deviations of images
under different imaging frame frequencies are calculated in dynamic imaging. The image distortion can be effectively
indicated by the relative change of various moment invariant standard deviations. Laser imaging radar is simulated by
Vega simulation platform and emulation image of range-gated imaging is obtained. Experiment image is obtained by
imaging system and vehicular platform, which are built in our laboratory. Both experiment and simulation results
show that if the imaging frequency is larger than 5 Hz the composite image has no distortion, and the image distortion
can be evaluated effectively with Zernike moment invariants.
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Fig. 1 Schematic diagram of dynamic range-gated
slice imaging
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Fig. 2 (a) Image with distortion;
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Fig. 6 Target's distance image under the condition that the imaging frame frequency is 1 Hz
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Fig. 9 Zernike moment invariant standard deviation at 400 m

SEA—FUHY HBF B Zernike FHANE B AT LI W15 8 4%
T B el HOL R R 22 D 24 didis
By PR 1 AL DA 4 31 S22 Bl 2% 1 R R e SO £
TSGR 2% PF o BB S8 3 O AR B TS AR 4
18 3l 25 Z 18] 5 28 g B 8 30 1 SO £ 1 T AL AR TE
BEAAE T RIS %

& & X #

1 Sun Jianfeng, Wei Jingsong, Wang Tianjiao e al.. Design of streak
tube imaging lidar with wide-field of view and research of imaging
experiments[ J]. Acta Optica Sinica . 2011, 31(s1): s100413
INGIWE, BRYERS . ERIF 55, K& 8UEWOLH B B30T XU

110 AR WUy 1 Ha W2 BTG BE S 1% FRHIIELI]. A FR, 2011, 31GsD): 5100413
Fig. 10 Range images with high distortion when 2 Xu Kaida, Jin Weigi, Qiu Su e al.. Survey on technical

development and combined application mode of laser range-gated
imaging system[]]. Infrared Technology, 2012, 34(1): 16~23
VElak, A0, B W) S WOLHE BBl iR BoR B4 A M
R ZRIRLT]. o sh# K, 2012, 34(1): 16~23

3 Zhao Yaqin, Zhang Liangliang., Zhu Dechong ez al.. Single-pixel

the imaging frequency is 1 Hz

terahertz imaging based on compressed sensing[ J]. Chinese J.
Lasers, 2011, 38(sl) . s111003
e AR 520 T 3 VI - Sl S s DD = N R
[J). ¥ Esk, 2011, 38(sD): s111003

4 Yan Yi, Jin Xiaofeng, Sun Jianfeng et al.. Research of spotlight
mode incoherently synthetic aperture imaging ladar [ J]. Acta
Optica Sinica, 2012, 32(2): 0211003
OB el PhEE . RORAEM T A AL BOE A E ik
BFoEl)]. B4R, 2012, 32(2): 0211003

5 Liu Zhengjun, Li Qi, Wang Qi. Object recognition of ladar range
image using combined moment invariants[J]. Chinese J. Lasers.
2012, 39(6): 0609002
XER, 2 B, £ B T AIE A EOEE I R H AR R
HLI]. Bk, 2012, 39(6): 0609002

6 Jiang Ke, Chen Beijing, Zhang Hui et al.. Construction of

11 B miss -k 10 Hz B %A B4R 1) IR B 14 complete set of Zernike moment invariants and its application[ J].

J. Southeast University, 2011, 41(1) . 58~62

e , g, BRALE. B B % SE4RHY Zernike KRS B4 1O Hy

the imaging frequency is 10 Hz B L), Ak 2R, 2011, 41(1): 58~62
'ff“iﬂ: 5 Hz EH‘ ,%EZ:/EEE/\J TZT\' ‘(ﬁz——éﬁﬁﬁ‘ ‘I‘j%i%i j][[ , ﬁa 7 Zhang Miao. On Moment Invariants Based Seal Verification

Technology[ D]. Xi'an: Xi'an University of Electronic Science

B T4 W /A 00 K o (758 R0 10 R 45 05 S92 B b AR T P
— 3, 11 RS WU R 1 Hz B e s & [T WA ETHRAERE % SR MBS [D]. P,
B R A T R A A A PR RS, 2005, 118

Fig. 11 Range images without distortion when

EEHRE:FX8

s214003-5



