PROCEEDINGS OF SPIE

AOPC 2019: Al in Optics
and Photonics

John Greivenkamp
Jun Tanida
Yadong Jiang
Haimei Gong

Jin Lu

Dong Liv

Editors

7-9 July 2019
Beijing, China

Sponsored by
Chinese Society for Optical Engineering (China)

Cosponsored by
SPIE

Organized by

Chinese Society for Optical Engineering (China)

Photoelectronic Technology Committee, Chinese Society of Astronautics (China)

Science and Technology on Low-light-level Night Vision Laboratory (China)

Science and Technology on Electro-Optical Information Security Control Laboratory (China)
Academy of Opto-Electronics of Electronics Technology of China (China)

Infrared and Laser Engineering (China)

Published by
SPIE

Volume 11342

Proceedings of SPIE 0277-786X, V. 11342

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.



The papers in this volume were part of the technical conference cited on the cover and title page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitalLibrary.org.

The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon.

Please use the following format to cite material from these proceedings:

Author(s), 'Title of Paper,” in AOPC 2019: Al in Optics and Photonics, edited by
John Greivenkamp, Jun Tanida, Yadong Jiang, Haimei Gong, Jin Lu, Dong Liu, Proceedings of SPIE
Vol. 11342 (SPIE, Belingham, WA, 2019) Seven-digit Article CID Number.

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510634565
ISBN: 9781510634572 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time) - Fax +1 360 647 1445
SPIE.org

Copyright © 2019, Society of Photo-Optical Instrumentation Engineers.

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this
volume is $21.00 per article (or portion thereof), which should be paid directly to the Copyright
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made
electronically through CCC Online at copyright.com. Other copying for republication, resale,
advertising or promotion, or any form of systematic or multiple reproduction of any material in this
book is prohibited except with permission in writing from the publisher. The CCC fee code is 0277-
786X/19/$21.00.

Printed in the United States of America by Curran Associates, Inc., under license from SPIE.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE. lsrirv

SPIEDigitalLibrary.org

Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation
identifier (CID) number is assighed to each article at the time of publication. Utilization of CIDs
allows articles to be fully citable as soon as they are published online, and connects the same
identifier to all online and print versions of the publication. SPIE uses a seven-digit CID article
numbering system structured as follows:
= The first five digits correspond to the SPIE volume number.
= The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07, 08, 09, OA, 0B ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.



Contents

v Authors
vii Conference Committee
ix Infroduction

Al IN OPTICS AND PHOTONICS

11342 02 An early kidney injury rapid detection device [11342-1]

1134203 Deep learning enabled real-time modal analysis for fiber beams [11342-2]

11342 04 A method of measuring wavefront aberration with CNN [11342-3]

1134205 Fast measurement of mid-spatial-frequency error on optical surfaces with convolutional neural
networks [11342-4]

11342 06 A super-resolution method of retinal image based on laser scanning ophthalmoscope
[11342-5]

11342 07 Target detection method for small defects in ink area of planar glass element [11342-6]

1134208 Fully convolutional networks based sinogram correction for metal artifact reduction [11342-7]

11342 09 Key technologies in high efficiency and ultra precision grinding of large aperture and complex
aspheric lens [11342-8]

11342 0A A robust target recognition and tracking panoramic surveillance system based on deep
learning [11342-9]

11342 0B Hyperspectral image classification with imbalanced data based on oversampling and
convolutional neural network [11342-10]

11342 0C The effect of grinding processing parameters on aspheric small-scale waviness [11342-11]

113420D Study on the basic color and color of camouflage paint in computer color matching [11342-12]

11342 OE Research on target location method based on varistor image [11342-14]

11342 OF Image super-resolution reconstructing based on generative adversarial network [11342-18]



11342 OH

11342 0l

113420J

11342 0K

11342 0L

11342 OM

11342 ON

11342 00

11342 0P

11342 0Q

11342 0R

11342 0§

11342 0T

11342 0U

11342 0V

Study on corrosion of optical glass [11342-21]
Small and weak target detection based on deep learning [11342-22]

Target trajectory prediction based on neural network and Kalman filtering [11342-24]

Warship and aircraft coordinated air defense target allocation method based on attack timing

[11342-25]

Architecture design of qir-sea joint combat system based on DoDAF [11342-24]
Simple online and realtime tracking people with new “soft-iou” metric [11342-27]
Fine segmentation of fundus optic disc based on SLIC superpixel [11342-28]

3D object detection based on multi-view feature point matching [11342-29]

Using convolutional neural network for matching cost computation in stereo matching
[11342-30]

A small object detection method based on local maxima and SSD [11342-31]

Infrared long-wave multispectral image reconstruction based on auto-encoder network
[11342-33]

Laser illumination compressed sensing imaging based on deep learning [11342-35]

Infrared polymorphic target recognition based on single step cascade neural network
[11342-36]

Gas plume detection in infrared image using mask R-CNN with attention mechanism
[11342-39]

Research on problems and countermeasures of the safety management about unmanned
aircraft system in China [11342-40]



