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本期特约专家报告
光学显微三维测量解耦合准则

刘俭

光学显微三维测量耦合效应是指沟槽或台阶样品

高度测量准确性受横向宽度影响的测量现象。

哈尔滨工业大学刘俭教授团队基于动态理想成像

条件分析，在国际上率先给出了有限能量解耦合准
则(LEL)，克服了现行ISO国际标准以及美国等国

家标准中广泛使用自"0W／3准则的理论局限。LEL准则

不仅能够反映光学计量仪器表征能力受样品结构变

化的影响，预见三维耦合效应影响的极限条件，还
可以指示影响区域范围。，
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《红外与激光工程》

万方数据



目 次

(加★文章为本期推荐优秀论文)

夺专家报告争

光学显微三维测量解耦合准则⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯刘俭，谷康，李梦周，等0302001

夺空间碎片探测夺

地基激光测距系统观测空间碎片及其探测能力研究⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯张忠萍，程志恩，张海峰，等0329001

超短脉冲激光烧蚀冲量耦合测量方法⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯金星，常浩，叶继飞0329002

地面强激光操控空间碎片避碰的控制策略⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯侯重远，李恒年，杨元，等0329003

天基激光清除小尺度空间碎片变轨模型研究⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯温泉，杨丽薇，赵尚弘，等0329004

空间碎片天基激光辐照下的轨道特性仿真分析⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯康博琨，金星，常浩0329005

专红外技术及应用专

长航时UAV蒙皮红外辐射强度的工程计算⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯黄章斌，李晓霞，郭宇翔，等0304001

引入显著特征空间的抗遮挡红外目标跟踪⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯马天义，张会香，宋敏敏，等0304002

低温背景下红外焦平面阵列的噪声分析⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯余菲，任栖锋，李素钧，等0304003

夺激光器技术夸

★1．06斗m、O．531Lm全固态激光双波长复合输出技术研究⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯王磊，聂劲松0305001

染料掺杂胆甾相液晶激光器的特性研究⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯乌El娜，李漫，史瑞新，等0305002

椭圆高斯分布半导体激光器泵浦被动调Q激光器的优化⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯罗小贤，赵柏秦，纪亚飞，等0305003

LD泵浦铒镱共掺磷酸盐玻璃被动调Q微型激光器实验研究⋯⋯⋯⋯⋯⋯⋯⋯⋯张宇露，惠勇凌，姜梦华，等0305004

单频光纤激光器相位噪声的影响因素⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯宋昭远，姚桂彬，张磊磊，等0305005

夸激光技术及应用夸

激光测距中APD阵列探测信噪比分析⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯薛莉，翟东升，李祝莲，等0306001

利用微波调制激光技术测速的实验研究⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯郝文泽，胡雄，徐轻尘，等0306002

基于激光回馈效应的液晶双折射特性测量⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯李继扬，谈宜东，吴季，等0306003

时域控制精度对多脉冲叠加效果的影响⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯曹劭文，石会财，张蓉竹，等0306004

夺光通信与光传感夺

采用APE)检测的编码瑞利Bar【)A系统性能⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯李永倩，杨润润，张立欣032200l

新型双通道可选择性SPR光纤传感器的研究⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯李文超，何家欢，李志全，等0322002

双层介质加载等离子体微环的高灵敏生物传感⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯刘恒，马涛，余重秀，等0322003

Gamma-Gamma大气湍流中部分相干光通信系统性能研究⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯吴君鹏，刘 泉，于林韬，等0322004

夺光电导航与控制冷

★导引头隔离度对最优落角制导律制导性能影响研究(英文)⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯张文渊，兰志，夏群利，等0331001

半捷联导引头隔离度影响与STUKF在线补偿⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯胡欧磊，王江，黄鹏，等0331002

万方数据



审先进光学材料夺

★基于Contourlet变换和压缩感知的实际光子晶体光纤光特性估计⋯⋯⋯⋯⋯⋯⋯⋯申艳，解颐，娄淑琴，等0321001

毫米波迷彩隐身涂层发射率分布数值计算⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯徐记伟，周军0321002

基于相位光时域反射的光纤分布式声波传感研究(英文)⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯尚 盈，王 晨，刘小会，等0321003

CdS。．2seo．。纳米晶掺杂玻璃的超快非线性吸收特性⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯柴志军，高亚臣0321004

KDP晶体激光预处理参数的优化⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯王凤蕊，李青芝，郭德成，等032l005

夸光电器件与微系统◆

双光栅光谱仪光栅转轴的多目标优化⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯许 典，曹佃生，林冠宇，等0320001

空间光耦合平衡探测器设计与测试⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯梁赫西，代永红，艾勇，等0320002

每光学设计及仿真夺

变间隙法布里一珀罗干涉式长波红外光谱成像系统⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯张芳，高教波，王 楠，等0318001

偏视场光学系统中心遮光罩设计⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯王臣臣，邹刚毅，李瑞昌，等0318002

夺激光雷达技术专

含有突变信号的激光雷达能见度反演⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯冯帅，蒋立辉，熊兴隆，等0330001

低信噪比下机载多脉冲激光雷达姿态不敏感性特征提取研究(英文)⋯⋯⋯⋯⋯⋯孙俊灵，马鹏阁，孙光民，等0330002

夸光电测■◆

基于涡流热成像的铁磁材料近表面微裂纹检测⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯闫会朋，杨正伟，田 干，等0317001

加工中心工件在机三维检测系统的光平面标定⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯李鹏，种文艳，马永军0317002

面向大型零部件的三维形面高精度测量方法⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯刘巍，高鹏，张洋，等0317003

基于柔性铰链结构的高灵敏度低频光纤光栅加速度传感器⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯张法业，姜明顺，隋青美，等0317004

每光谱探测与分析审

一种用于水下图像的光谱重构方法：理论及应用(英文)⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯杨萍，郭乙陆，魏贺，等0323001

万方数据



Contents

夺Invited paper专

3D measurement decoupling criterion in optical microscopy⋯⋯⋯⋯⋯⋯Liu Jian，Gu Kang，Li Mengzhou，et a1．0302001

串Space debris detection夸

Observation of space debris by ground-based laser ranging system and research on detecting ability································一

⋯⋯·⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯-⋯⋯⋯⋯···⋯⋯⋯⋯⋯·Zhang Zhongping，Cheng Zhien，Zhang Haifeng，et a1．0329001

Methods of extreme short pulse laser ablation impulse coupling measurement⋯⋯⋯Jin Xing，Chang Hao，Ye Jifei 0329002

Control strategy of space debris collision avoidance using ground based laser system·······-·········．．．．-．···⋯⋯-．．．．．．．·⋯⋯．．·．-．·

⋯⋯···⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯·一Hou Chongyuan，Li Hengnian，Yang Yuan，et a1．0329003

Research on de·-orbiting model of small scale space debris removal using space—-based laser⋯．⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．．

⋯·⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯一Wen Quan，Yang Liwei，Zhao Shanghong，et a1．0329004

Simulation analysis of orbit characteristics of space debris irradiated by space—-based laser system⋯⋯·⋯⋯⋯-⋯-⋯⋯⋯⋯⋯···

⋯⋯⋯⋯⋯⋯⋯·⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯-·-⋯⋯⋯⋯⋯⋯⋯⋯⋯·⋯⋯⋯·Kang Bokun，Jin Xing，Chang Hao 0329005

夸Infrared technology and application．争

Engineering calculation of infrared radiation of long-endurance UAV’skin·····-····················-···-·························⋯·······

⋯·⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯·⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯-Huang Zhangbin，Li Xiaoxia，Guo Yuxiang，et a1．0304001

Anti-occluded infrared target tracking with salient feature space⋯⋯Ma Tianyi，Zhang Huixiang，Song Minmin，ct a1．0304002

Analysis of noise for infrared focal plane array in low temperature background·····-·················-····································
⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯·⋯⋯--···⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯·⋯⋯⋯⋯⋯一Yu Fei，Ren Qifeng，Li Sujun，et a1．0304003

◆Laser technology夺

Study of all sofid state laser dual-wavelength composite output technology operating at 1．06 p．m and 0．53“m⋯⋯⋯⋯⋯⋯

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯·⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯·⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯·Wang Lei．Nie Jinsong 0305001

Research of dye-doped cholesteric nematic liquid crystal laser characteristic⋯⋯·一Wu Rina，Li Man，Shi Ruixin，et a1．0305002

Optimization of passively Q—-swished lasers pumped by ellipse Gaussian distribution LD⋯⋯‘··⋯⋯·⋯·⋯⋯⋯⋯⋯⋯···⋯⋯。

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯Luo Xiaoxian，Zhao Baiqin，Ji Yafei，et a1．0305003

Experimental study of LD—·pumped erbium ytterbium co-doped phosphate glass pssively Q-switched microlaser·-⋯⋯⋯⋯⋯·

⋯⋯⋯⋯⋯⋯⋯‘⋯⋯⋯⋯·⋯⋯⋯⋯⋯‘⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯Zhang Yulu，Hui Yongling，Jiang Menghua。et a1．0305004

Influence factors of phase noise of single frequency fiber laser⋯·⋯一Song Zhaoyuan，Yao Guibin，Zhang Leilei，et a1．0305005

每Laser technology and application串

Signal—to—noise ratio analysis on APD arrays in laser ranging⋯⋯⋯⋯Xue Li，Zhai Dongsheng，Li Zhulian，et a1．0306001

Experimental research on velocity measurement based on microwave modulated laser technologies．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．．

⋯⋯⋯⋯⋯⋯⋯‘⋯⋯⋯⋯⋯·⋯·⋯·⋯⋯⋯⋯⋯⋯·‘⋯⋯⋯⋯⋯⋯⋯-一Hao Wenze，Hu Xiong，Xu Qingchen，et a1．0306002

Birefi'ingence measurement of liquid crystals based on laser feedback effect⋯⋯⋯Li Jiyang，Tan Yidong，Wu Ji，et a1．0306003

Effects of the time domain control precision on multiple-pulse superposition⋯⋯⋯⋯⋯．⋯．⋯．．⋯．⋯．⋯⋯⋯．．⋯⋯．⋯⋯⋯⋯

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯·⋯·⋯⋯·⋯‘⋯··⋯⋯⋯⋯⋯⋯Cao Shaowen，Shi Huicai，Zhang Rongzhu，et a1．0306004

呤Optical communication and optical sensing套

Performance of coding Rayleigh Brillouin Optical Time Domain Analysis system with APD detector．⋯．．⋯．．⋯⋯⋯⋯⋯⋯⋯．

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯Li Yongqian，Yang Runrun，Zhang Lixin，et a1．0322001

万方数据



Research on novel two-channel selective SPR optical fiber sensor⋯⋯⋯⋯Li Wenchao，He Jiahuan，Li Zhiquan，et a1．0322002

Highly sensitive biosensor based on two layer dielectric loaded plasmonic microring·················-·····⋯·-·····---·-···⋯·········

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯Lju Heng，Ma Tao，Yu Chongxiu，et a1．0322003

Performance analysis of partially coherent optical communication system in Gamma。-Gamma atmospheric turbulence‘···········

⋯·⋯⋯⋯····⋯⋯⋯⋯-·······⋯·⋯⋯··-⋯⋯⋯⋯·-···⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯··Wu Junpeng，Liu Quan，Yu Lintao 0322004

审Photoelectric navigation and control参

Effect of seeker disturbance rejection rate on performance of optjlnal guidance laws with terminal impact angle constraint······

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯·⋯⋯⋯·⋯⋯⋯⋯⋯⋯·Zhang Wenyuan，Lan Zhi，Xia Qunlil，et a1．0331001

Effect of disturbance rejection rate on semi-strapdown seeker and on-line compensation of STUKF．······························_·

⋯⋯⋯⋯⋯⋯⋯⋯⋯·⋯⋯⋯⋯⋯⋯·⋯⋯⋯⋯⋯⋯··-·⋯⋯⋯⋯⋯⋯⋯Hu Oulei，Wang Jiang，Huang Peng，et a1．0331002

夸Advanced optical materials夸

一rEvaluation of optical properties of PCFs based on compressed sensing with Contourlet transform-···············-···················

·⋯⋯⋯⋯⋯⋯··⋯⋯⋯⋯··⋯⋯⋯⋯⋯-·⋯⋯⋯⋯⋯⋯·-⋯⋯⋯·-·⋯⋯⋯⋯Shen Yan，Xie Yi，Lou Shuqin，et a1．0321001

Numerical calculation of millimeter wave pattern painting stealthy coat emissivity⋯⋯·⋯⋯⋯··Xu Jiwei．Zhou Jun 0321002

Optical distributed acoustic sensing based on the phase optical time-domain reflectometry·．．．．．．．······⋯．．．．．．······················

··-·-···⋯·····-····⋯⋯······w
ol⋯⋯······-⋯⋯⋯⋯···⋯⋯⋯⋯⋯⋯⋯·Shang Ying，Wang Chen，Liu Xiaohui，et a1．0321003

Ultrafast nonlinear absorption properties of borate glass doped with CdS02Seos nanocrystal⋯⋯Chai Zbijun，Gao Yachen 0321004

Laser pretreatrnent parameters optimization of KDP crystal⋯⋯⋯Wang Fengrui，Li Qingzhi，Guo Decheng，et a1．0321005

专Photoelectric device and microsystem夺

Multipurpose optimization for grating shaft of double grating spectrometer·······-···············．···············．···················-······

⋯⋯⋯⋯⋯·⋯⋯⋯⋯⋯········-·⋯⋯··-·⋯⋯⋯⋯······⋯⋯⋯·⋯⋯一Xu Dian，Cao Diansheng，Lin Guanyu，et a1．0320001

Design and test of space optical coupling balance detector⋯····-··⋯··Liang Hexi，Dai Yonghong，Ai Yong，et a1．0320002

每Optical design and simulation专

LWIR imaging spectrometer employing a variable gap Fabry-Perot interferometer-·．···········．·．．．·············．························

⋯⋯⋯⋯⋯⋯⋯⋯··-··-·····⋯⋯⋯⋯⋯⋯⋯⋯⋯·⋯⋯⋯⋯⋯⋯⋯⋯·一Zhang Fang，Gao Jiaobo，Wang Nan，et a1．0318001

Centric baffle design of partial field optical system⋯⋯·⋯⋯⋯··Wang Chenchen，Zou Gangyi，Li Ruichang，et a1．0318002

专Laser radar technology夸

Lidar visibility inversion with breakpoint signal⋯⋯⋯⋯⋯⋯⋯⋯Feng Shum，Jiang Lihui，Xiong Xinglong，et a1．0330001

Research on attitude insensitive feature extraction algorithm of airborne pulsed laser radar target at low SNR·····················

⋯⋯-··-·····⋯⋯⋯⋯⋯⋯⋯⋯⋯········⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯·Sun Junling，Ma Pengge。Sun Guangmin，et a1．0330002

每Photoelectric measurement夸

Micro crack detection near surface of ferromagnetic materials based on eddy current thermography··············-··--·····-······-⋯·

·⋯⋯．．．-．．⋯⋯⋯⋯····-·⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯··Yan Huipeng，Yang Zhengwei，Tian Gan，et a1．0317001

Calibration of fight plane in on-machine 3D inspecting system for workpiece of machining center················-······⋯··········

⋯⋯⋯⋯⋯．⋯⋯⋯⋯⋯····-····⋯⋯·······⋯⋯·⋯⋯·-··⋯⋯⋯···⋯⋯⋯⋯··Li Peng。Chong Wenyan，Ma Yongjun 0317002

High-precision measurement method for 3D shape of large—scale parts⋯⋯⋯⋯Liu Wei，Gao Peng，Zhang Yang，et a1．0317003

High sensitivity and low-frequency FBG acceleration sensors based on flexure hinge structure·······································

⋯⋯．．⋯·．．⋯⋯·⋯⋯·⋯⋯⋯·⋯⋯·⋯⋯··⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯-Zhang Faye，Jiang Mingshun，Sui Qingmei，et a1．0317004

4．Spectrum detection and analysis 4．

Methodforspectralrestorationofunderwaterimages：theoryandapplication⋯⋯⋯⋯⋯YangPing,GuoYilu,WeiHe．etal．0323001

万方数据



红外测试与校准一黑体系列

差源低温黑体L系列

50。C

S露攀 j

150。C

Iei-jin@hgh．fr
WWW．hgh—infrared．com．cn

高温扩展面源黑体
绝对温度范围：+500C到+5500C

配有防结露、结霜装置的差分低温

绝对温度范围：+50。C 0 1 300。C

9

Tel：+33 1 69 35 47 70

Fax：+33 1 69 35 47 80

ISSN 100 7—2 2 76

㈣㈣删
0 3>

m⋯ 刊号掣篇篇

电话：010—6551 5319

传真：010—6551 5318

邮发代号iIN莎I大]i-百6-而13西3虿
国内定价45．00元

万方数据


