IR

QK2239735sN 1007-2276
CN 12-1261/TN

(8) wmExxTiyeen

$514% | oM
Vol.51 | No.9

2022.9
Ei

S GESTARE =F
K FAEKE BRI TSN RA

S < ol

1972-2022

'---_,-F-njseﬁ%;aﬂﬁ

3 ) I A



& FHEERFERTEEM T SRR ¢

JERREDE2E R BRI AR TR R SR (BRFL) --oovoveveereemreremeeenns FEEE, R &, B, % 20220457
FE AR N RS BN TP B RIS (R -oeeeeeee e THKER, /e, EEH, % 20220389
WAL R B R B R R AL ST B () --ovovevmeeveomesmemeiis ¥ B, IS0, E 4% 20220531
BB B AT B AT () - eveovererereerereeseeermmnineentsenenes BRI R OB, UEL, 4 20220611
JERRE T TG RSN BT L () -vovovveevererermsise e, R 1R, RAZ, 4 20220602
AT/ BB GHIE R RRPBAR ) --ovveereveerressne, FoOWETF B, XREAZK, 4 20220539
K ORRERZS AL SMEF AR TSR (FREE) --oeereeeeeeseesneees EEMEF 5, TKER, % 20220427
FABPEATHE S BIR A ML TR EERTT () --ovvvvveeeeessonsssons BOAL XML E 38, % 20220576
AN AR R AR ER T B MG BETTEAGI +--vvvevvereervesreessemssnsrenieeneenaseensnenns NMEDR, BRZe A, 25485 B, 45 20220190
AL BB T BRI TAr B3k 0 BT () vvvvoeeeresseerosssssssssssssssseninss A, PR, FEARSL, % 20220456
%8 CGH SHBIB B AEREIERRTE ST BRI (RRHE) ++ovvovvveeeremreeneneens WER, BARE, BN, % 20220384
BARIHE 4 B R IR R T ZEAEBRTT (FE) - oovoovevereesrermmsemmsesnseensninnns ST, LR, 4efiiite, 25 20220547
HRPAE M BEE A THIERESERZWER GFE) oo WOE W &R B 20220497
RN BE R FRIEBR T S ST R BRI B TT 8, () ovovvererererroeresmsenieneneneneens TLEEE, B, REIE, % 20220500
LRGN LA R T I ETEAGIUEEIR «verevrrrrrsrerreniesieineninatanesenaaans BEM, 2 5, WoCHE, % 20220118
B B B E T BRI o Y B AETREMELEH < oovervreremreersesnenenninentesneeaee X, RER, Bindg, & 20220157
& MERR AL

KT AT B AR R LT IME TSR EIIFGE «+vverveereeeremmremeessuenim e LT}, 24098, B, £ 20220079
AR GG 2l 1T 0r 5 i b g BT |- S SO YO PPN B B, XER, TYE, 2 20210964
M A B AR B T HE S R G S e R SR BT S BB G LLAMERE ST o veeeverrereremsmenieenenenn e
............................................................................................................ B jﬁ%ﬂ :cli_?iﬂ;‘m, M/J\ﬁﬁ, g‘}_ 20210965
RZIS A BLASMR A SE LRI BRI TR BB ATAG -oovovermeermerresnceenes EWHE, 5 #i 20210838

fgg&}ﬁggﬁﬁﬁ*ﬁmﬁgﬁmﬁgﬁmﬁ ............................................. =5 ¥, B RE, Iﬁﬁ%, % 20210977



& WABREMAKXE &

ZELRFE 1064 nm BEEABOLIF N MgO:PPLN FLIAMEE S BIRTHIIPIZT -+ ooveveerrereersssesssssns e
............................................................................................................ ZHEIE, Tk, T4, 4 20210898
BT S EREN 35 kHz BLLIMEOIBIRIIT - ooveereereereremesimneniinincs HEB, Rk Z\Hk, % 20210817
BRI REOE T/ NEEIEZEBEYIIL «eoververereememeemmessieninissn REE T, BRG], PMEAL, 4 20210831
T EF IO BT AR BB SR TR v FHEF X, ERA, % 20210837
WO S T E A Z TR R ST - ooeeeeerseremesemsremnesnesiienins VKR, B R, R, & 20210855
et Lt e GG L Do S Clow e A Y 90 AT WB, % fE,E U8, % 20210954
LR O Z4B0E B SRS PR S YT BB ARSI - evvreeeereresmnennssennniine WIAME E 3, 4K, % 20210966
BT BRI B R BOCE TR R I - oovervrerererremrenness oA, BRI, BE 1, % 20210997
BT HREARABE B2 DL R R TSR T IEBIIE oo BT, EHM, TFH, % 20210827
B RES AR HRIN Y DIAL TG eI BARIUHERE < coveemeeemeroreronsseesiiienininnnns SESCHE, BETTHR, 2342, 2 20210925
& XEAUR e

ETFEGEMOLH T PBE 5 REREPHEEIILT oo reerererrereerererennse s XA, BEE, TEE, 4 20210952
E T HE TR BARCE SR ERIZE oo EGE, XK B, T 58, % 20210825
SRR MBI TR BB R BARE I I oo 2SN, AR PE, HithAE 20220103
18 7 5 B B S BIME BGEBEHT +rerveeerererereremreniemii Bz, EEE, ] K, % 20210921
T (R AR TR B LA SR L SRR I SRR -oovovovemememeemremnmneeninnns B, FEIKTE, 2= {#, % 20210933
AR AR T B LRI ARTIGE - veevrererererreromii i RS, FuBE T, EEakTE, £ 20210809
B U F IR AR TARIE «+verereerrersernermmsns s 25T, 55 ¥ 20210875
#7455 K B% ChemCam-LIBS YEHEBURATRE BAHTHIFE -+rvvervvvrermrssrreeseenn WKWK, %, HiNYE, % 20210962
4 K AR SRS BT B IR I BRI ARITEGT ceevvererrrerereeemnemmmimsniisnisniians K, e, EHOE, & 20210984
R BB 2 B B AR TUFTEE -+oveereerrerrermermmimessi BAEB,FL OB, X 4, % 20210915

Xﬁ%éﬁ%ﬂi%ﬂﬁﬁ@“ﬁﬁﬁﬁﬂﬁﬁ% ................................................ TR BE, S, B M, 4 20210978



> HEEWNE <

B = 2 R G  STE BTG -rveeveerrerrerreeeienienire sttt W5, B, SIEE 20210900
& ERALE o
TSR £ B R B AR TE B GE AR (BES0) -roveveveeereeessssesiseniennens TR, & ik, B, £ 20210919
B RS | S B ATIERYAT AAGIY +eoverereeremennreeinessireniententinie e INBE, B 3, S, £ 20210924
SR EN T 2S5 Pl EATERIUBEARLER <ooocveemrerrrmmrrrsrerisitisieenie s 45, % B, % =, % 20210843
B AR AP BE BB IREE JRIE oveereererreremsremsrineessiisseestestrestssnesstassessnnans RO, HE, HEE, % 20210824
ETAARER SRR B R TANURGEEGIRBII -oossssesesssnnnenens B BRSO, BINE, % 20211101
B U-Net BIETFERBREGIBURIEYIDIBIIE -oovveereerremmmesenmcenees ZFLE, S W, TEHk, %F 20210868
HEF ISR BB B ZHTT N EARIRI - reeveereerrerrereerenienreeitesreneste s B ST 20210939
TR R TS RRIRLBIEEDE < eooververenrrmrmerine ettt ettt #HRE S 20210971
BT B S PO AR 5 2 EARTLBIELTE - oerrrererrrrereerereneseninste et F B, %% 20210596
] ®/ fF T R M H & #: XIMAEE 022-58168885

BiRAE E4OR I & B XIS 022-58168884

XS & 4T #W. R #  022-58168520

XUXSHE



Contents

% Special issue—Ultra precision manufacture and testing technology of optical aspheric surface <

Current situation and development trend of aspheric optical surface defect detection technology (invited) ««««=++ssesserrerrsernnsserenenes
............................................................................................. Li Mingze, Hou Xi, Zhao Wenchuan, et al. 20220457

Reduction of grid effect in ultra-light mirror machining by inflatable balanced method (invited) = ++===+xeesererrrerssersenmenmnintienanenee
....................................................................................... Yu Qiuyue, Zhou Xiaohua, Wang Guoyan, et al. 20220389

High-efficiency and high-quality combined polishing method of zinc selenide crystal (invited) ««-=+sresesserrerererresneremmneennenenenenen,
................................................................................................... Yang Chao’ Zhang Naiwen’ Bal Yang 20220531

Combined fabrication of hlgh order off-axis convex aspheric mirror (invited) .....................................................................
....................................................................................... Peng Lirong’ Cheng Qlang, Zeng Xuefeng’ et al. 20220611

Method of edge control on surface error in aspherical optics (invited) «=+-+++-+* Wu Lunzhe, Xu Xueke, Wu Linggi, et al. 20220602

Small-scale cluster damage mitigation and detection on fused silica surface (invited) «+++++seserersremerrnmrrstastatatntenneenenenen.
................................................................................................ Shl Feng’ Qiao ShuO, Deng Mlng]le, et al. 20220539

High precision manufacturing and testing of large aperture silicon-based space infrared lens (invited) ««=«+=-xrerereererereerenanaeaennannens
................................................................................................ Wang Guoyan, Xu Rui, Yu Qiuyue, et al. 20220427

Sub-aperture stiching and CGH mixed compensation for the testing of large convex asphere (invited) «=-xxxroerrreeserereesnnnenennnne
.......................................................................................... Su Hang, Wang Xiaokun, Cheng Qiang, et al. 20220576

High-precision shape measurement technology for convex aspheric with small aperture and large convex asphericity ++++«essoeereresees
................................................................................................... Liu Jlam, Chen Anhe, Li Zhiyong, et al. 20220190

Interferometric testing of convex freeform surface in industrial lens based on Computer-Generated-Hologram (invited) ««+-+==++=-+2+o2
.......................................................................................... Zhu Deyan’ Tang Junwei, GllO Chengli, et al. 20220456

Long focal length aspherical mirror testing with CGH and auxiliary lenses (invited) «++++++++sssrssrsemsssesssniniisin
................................................................................................ Zhang Yuxin, Li Fazhi, Yan Lisong, et al. 20220384

Testing of aspheric surface with low reflectivity using hybrid type computer-generated hologram (invited) ««««++seessseeerersesernernenens
.......................................................................................... Guo Chengli’ Zheng Dekang’ Zhu Deyan, et al_ 20220547

Virtual-real combination interferometry for aspheric surface parameter error measurement with cat-eye-wavefront positioning
(invited) ...................................................................................................... Hu Yao’ Tao Xin, Hao Qun 20220497

High-precision measurement method for axisymmetric aspheric Mirtor (invifed) ««+-«+-+-««+ssssssersssssissnisiiinin
............................................................................................. Fan Xlnrui, Diao Xiaofei, Wu Jianwei’ et al. 20220500

Full-field heterodyne phase shifting two-wavelength interferometry surface testing technologies «+«:++«seeeserserrrreeernnernenrenooneeaen
............................................................................................. Fan Guoxiang, Li Yang, Zhang Wenxi, et al. 20220118

Adaptive cyclic compensation structure used in freeform surface interferometric testing ««-=«-sxesseessrerrrrrssereerrmmmimnnninnenin

................................................................................................ Liu Renhu, Wu Jinling, Cao Jiaquan, et al. 20220157

% Infrared technology and application <

Study on large-area array SW HgCdTe infrared focal plane device -+ Gong Xiaodan, Li Hongfu, Yang Chaowei, et al. 20220079

Design and fabrication of short and middle wavelength infrared dual band-pass filter at cryogenic temperature «««>sse-esserereeseneness
....................................................................................... ZhOu Sheng’ Llu Dlngquan, Wang Kaixuan’ et al. 20210964

Numerical study of fluid flow, heat transfer and infrared signature of 2D exhaust system model with full shielded guide vane
combined With rear body «+++-+«+«++ssreesesssisisii Cheng Wen, Ji Honghu, Shi Xiaojuan, et al. 20210965



Research on early warning and detection capability of scanning camera of space-based infrared system ««««++ceeceerereriserinicininn,
................................................................................................ Lei Ping’ Xll’lg Hui’ Wang Juanfeng, et al. 20210977

% Lasers & Laser optics %

Study on mid-infrared optical parametric oscillator based on MgO:PPLN pumped by narrow linewidth 1 064 nm fiber laser «++++++++-+++++
............................................................................................. Li Blngyang, Yu Yongii, Wang Zijian, et al' 20210898

Research on mid-infrared laser at 35 kHz based on optical parametric 0SCillator «+++++«xrevseresserermratnnniiiiiinnni
.......................................................................................... Jlang Xingchen’ Cheng Dehua’ Li quiu, et al. 20210817

Small scale optical receiver of spaceborne Doppler wind lidar «+««++eceeeeeeereees Chu Jiaqi, Han Yuli, Sun Dongsong, et al. 20210831

Laser fuze anti-interference method based on array laser echo waveform feature recOgnition ««+«++--s-eeseerersiiiiniiiininiinen.,
............................................................................................. Meng Xiangsheng, Li Jing’ Li Lekun’ et al. 20210837

Study on application of laser-induced breakdown spectroscopy in impurity measurement of lead-based reactor =+« seveereereesrrenanen.
................................................................................................ Sun Zhaoxuan, Hu Chen’ Zeng Xlan, et al. 20210855

Contrast of single-photon and two-photon absorption-induced charges in laser-simulated single event effects ««+serreeererrreresiennns
............................................................................................. Zhang Chenguang’ An Heng, Wang Yl, et al. 20210954

Influence of solid-gas coupling thermal effect caused by stray light from laser window on beam quality «--«======«=sseremeseneeeecciianinn
............................................................................................. Zhang Yueting, Tan Yi, Wang Jihong, et al. 20210966

Elevation control points extraction of spaceborne lasers with multi-feature parameter COnStraints «++«+«+esessrrerrenirinniii.,
.......................................................................................... Mei Yongkang, Xle Junfeng, Chen Wei’ et al. 202 10997

Optimization method of diffraction efficiency of liquid crystal spatial light modulator based on spline interpolation - «+«-«-==++sssreeeeeeees
....................................................................................... Kang Dmg’ Wang Chunyang, wang Zishuo, et al 20210827
Wavelength selection and detection performance of DIAL for formaldehyde gas detection «+«««+««=sr=srssrrereermnerririearierniiiiinnii,

............................................................................................. Xin Wenhui, Bi Yuanshuo, Li Shichun, et al. 20210925

< Photoelectric measurement <

Research on rotating splicing of point cloud in workpiece wall based on surface structured light ««++«+eeeeeresrereerermmananniiani..
............................................................................................. Liu Jinyue, Zhai Zhiguo, Jia Xiaohui, et al. 20210952

Research on optical scattering characteristics of targets based on single photon detection «+««=+r=ssrserreesrrerreiiiriiiniieii.
.......................................................................................... Li Zhiting, Liu Changming, Wang Yuye, et al. 20210825

Calibration method of quad-camera measurement system based on tensor deCOMPOSE «+++++=+=ssrserrresrersereeraransinitiiniiin,
............................................................................................. Li Yunhui, An Dongyang, Miao Zhonghua 20220103

Design of laser parameter measurement system based on diffuse reflection imaging «+«++++++++++s++ssssesererersssiiiiiiiieiininieieienne
................................................................................................ Cheng Yilun, Tan Fengfu, He Feng, et al. 20210921

Calibration method and accuracy evaluation of visual target with double screen for straight pipe jacking machine «-+--«-+ecrereeeeaenes
................................................................................................... Huang Zhe, Yan Qingde, Li Qian, et al. 20210933

Research on time-stretched photon Doppler velocimetry «=«-«rceseeerererecennennnen Lv Linjie, Wu Tengfei, Han Jibo, et al. 20210809
Directivity calibration and correction of bracket for star sensor <+« «sreeserreraeeeeeeaiiaiianiia, Li Yuanpeng, Guo Jiang 20210875

Quantitative analysis research of ChemCam-LIBS spectral data of CULIOSity TOVET »+++++++++essssessessssassansimiiiiniiiiieni ettt
.......................................................................................... Zhang Pengfei, Zhou Ting, Xia Daochua, et al. 20210962

Measurement technique research for the absorptivity of cryogenic radiometer absorbing cavity at the 4 K temperature «=+«-+=++e+++see
............................................................................................. Yu Bing, Fan Jihong, Yuan Linguang, et al. 20210984



< Materials & Thin films <

Development of the aluminum substrate reflective film in the off-axis three-mirror optical system «+«=-«x-scssesececereerararremenenennen.
................................................................................................... Zhang Pengquan, Chen Jiaqi, Shi Yijun 20210900

« Image processing <

Depth-rectified statistical scattering modeling for deep-sea video descattering -+-+-- Fan Yihui, Jin Xin, Deng Rujia, et al. 20210919

Semantic enhanced gu1de featul'e reconstruction fOI' occluded pedestrian detection «sersrerrerececsreictittiiiiiiieiiiiciitaincinciicitraisonanens
............................................................................................. Sun Xudan’ Wu ng’ Zhao Chunyaﬂ, et aL 20210924

................................................................................................... Ren Weihe’ Zhang Yue, Su Yun’ et al. 20210843
Shipboard sun-photometer image tracking System «««--r=s-=seeserseearereecseenee Zhu Hai, Li Jianyu, Huang Honghua, et al. 20210824

Image recognition method of anti drone system based on coordinate attention mechanism +«+++eeseeresrecestesrarestencnireniieniinnanen.
.......................................................................................... Xue Shan’ Chen Yuchao’ Lv Qiongying, et al. 20211101

Research on the classification of typical crops in remote sensing images by improved U-Net algorithm ««--+s=reseererecereccsnoieseainen.
......................................................................................................... Li Angi, Ma Li, Yu Helong, et al. 20210868

Visual salient dim small target detection based on nonlinear anti noise estimation «+«++«=+=+seseesrerececeeees Chen Shigiong 20210939
Optical fiber sensing recognition algorithm based on deep neural network «-««c-sserserrserrecerecnnes Li Dongliang, Lu Bei 20210971

Point cloud target recognition algorithm based on stereo vision and feature matching ++++++++++-+ Wang Xiaoyan, Xu Gaokui 20210596



lei,jin@hgh-infrared.com
www.hgh-infrared.com

UV-VIS-SWIR F2 4Bk
EINBET AT M D IR ISVERF)

R

C BEERRERS, RUBTIREHSENAIFLE

s BRENENREY

* E&200nmE)2500nm B KBRS E YR, NISTER
BRI AE

HGH Systémes Infrarouges
10 Rue Maryse Bastié

91430 IGNY, FRANCE

Fax: +33 169 35 47 80

Tel: +331 693547 70

ISSN 1007-2276

MO i

9777100

7




