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About icOPEN 2024

The International Conference on Optical and Photonic Engineering (icOPEN) stands as a
testament to our commitment to this field. Since its inception in 2011, icOPEN has steadily
grown to become a prominent fixture in the Optical and Photonic Engineering calendar. icOPEN
2024 will be held in Foshan, China during Nov.15th -18th, 2024, organized by South China
Agricultural University; co-organized by Foshan-Zhongke Innovation Research Institute of
Intelligent Agriculture and Robotics and Nanjing University of Science and Technology;
supported by Guangzhou College of Commerce, Xinjiang University, Jiaying University, Shunde

District Industrial Digital Economy Promotion Association of Foshan City

This year’s conference will bring together colleagues and friends to discuss and exchange
ideas on current trends and technologies in Optical and Photonic Engineering. We look forward

to your continued support and participation.
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Conference Venue
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Presentation Guide

¢ Oral Presentation

= Plenary Talk - 40 mins (including Q&A)

" Keynote Talk - 20 mins (including Q&A)

= Invited Talk - 15 mins (including Q&A)

= Oral Presentations at the Student Competition - 15 mins (including Q&A).

= Oral Presentations at the Conference Sessions - 10 mins (including Q&A).

¢ Best Student Presentation Competition

" Each presentation will be 15mins including 10mins oral presentation and 5mins Q&A

" The judge will evaluate each presentation based on presenting performance, novelty,
feasibility, quality of PPT and Q&A performance.

" The competition winners will be announced during the banquet. Scholarships and award

certificates will be given as well at the ceremony.

* Best Student Poster Competition

" The conference organizing staff will print the posters and post them on the right boards.

" During your poster session, please be aware that you are required to stay near your poster.
The competition judges may approach you to read and discuss your poster. You will be need
to explain your research and answer the questions.

" The judge will evaluate each presentation based on novelty, feasibility, quality of poster and
Q&A performance.

" The competition winners will be announced during the banquet. Scholarships and award

certificates will be given as well at the ceremony.
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Attendance Tips

* Tips for Oral Presentations

= Please prepare your slides based on the PPT template on the icOPEN official website.

" All PowerPoint presentation slides must be in the 16:9 ratio format.

" There will be staffs in each session room. If you have any question or technical issue, please
find and ask them for help.

" Please arrive 10 to 15 mins before the session starts to upload and test your presentation
slides on the laptop computer onsite.

" Get your presentation PPT or PDF files prepared and backed up.

" Please be at your presentation room during the break to test your slides with the laptop and AV
systems for compatibility. The organizers will provide the laptops, pointers, microphones and
AV systems (HDMI cable) for the presentation.

= Your punctual arrival and active involvement in each session will be highly appreciated.

» Tips for Poster Presentations

" Please prepare your poster based on the poster template on the icOPEN official website and
upload the final poster via the link emailed to you.

" The conference organizer will print and mount your poster on the poster section of the right
poster board only if you submit your poster before the deadline.

" If you want to recycle your poster, please tear it down only after your poster session ends.

* Security

" Please ensure that you take your belongings with you at all times when leaving a room.
" Do not leave bags or laptops unattended.

" For security purposes, delegates, speakers, exhibitors and staff are required to wear their

name badge to all sessions.
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Program Overview

Day 1 | November 15th, Friday

Time Activity Venue

10:00-18:00 Sign-in & Conference Materials Collection 1F/ Hotel Lobby

Day 2 | November 16th, Saturday / Morning

Venue: 1F/ Ballroom | (E&F 1)

Opening Ceremony

Chair: Jianglei Di, Guangdong University of Technology, China

Opening Kemao Qian, OPSS Chair

08:30-08:35 Remarks  Nanyang Technological University, Singapore
08:35-08:40 Welcome Leadership of South China Agricultural University, China
Remarks
Welcome Xiangjun Zou, Conference Chair
08:40-08:45 Remarks Foshan-Zhongke Innovation Research Institute of Intelligent Agriculture

and Robotics, China

Plenary Speeches

Chair: Jianglei Di, Guangdong University of Technology, China

Sarun Sumriddetchkajorn, National Electronics and Computer Technology Center,
08:45-09:25  Thailand

Title - Agri-Photonics in Action

Guoan Zheng, University of Connecticut, USA

09:25-10:05  Title - Lensless Coded Ptychography for Microscopy, Endoscopy, Metrology, and
Non-line-of-sight Imaging

10:05-10:20 @ Coffee Break

Chair: Shijie Feng, Nanjing University of Science and Technology, China

Liangcai Cao, Tsinghua University, China

10:20-11:00  Tijtle - Exploiting Spatial and Spatiotemporal Priors for High-Throughput Quantitative
Phase Imaging

11:00-11:40 Liang Gong, Shanghai Jiao Tong University, China
' ' Title - Current Status and Development Strategies of Agricultural Robotics Technology

Hong Jiang, Xinjiang University, China
11:40-12:20
Title - The Application of Optics in Engineering

12:20-13:30  Lunch @ 3F/ Cordis Market IF3sETH
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Program Overview

Day 2 | November 16th, Saturday / Afternoon

Lingnan 1 Lingnan 2&3 Lingnan 5&6 Lingnan 8&9
KFE—IT I +=T IraR+75T Ierg/\+ LT
First Half #SC-l #SSA-I #SSC-I #SSN

Coffee Break

Second Half #SC-II #SSA-II #SSC-II #SSO
5F/ Lobby
Poster Best Student Poster Competition 14:00-15:00
TS RB AR

5F/ Lingnan 1

SC-l Student Competition | 13:30-15:15
VT
5F/ Lingnan 2&3
SSA-lI  Agricultural Optics and Visual Technology | 14:00-15:40 _
== +=T
o ) ] 5F/ Lingnan 5&6
SSC-I  Communication and Education of Optics 14:00-15:15 .
IraR+75T
New Photomechanics Techniques for Extreme 5F/ Lingnan 8&9
SSN 13:30-15:30
Environment Measurements L&/ \+ L7

Coffee Break

5F/ Lingnan 1

SC-lIl  Student Competition Il 15:30-17:15
T
5F/ Lingnan 2&3
SSA-Il  Agricultural Optics and Visual Technology I 15:55-17:45 _
= +=T
o ) ) 5F/ Lingnan 5&6
SSC-lIl  Communication and Education of Optics 15:30-16:20 .
IraR+75T
5F/ Lingnan 8&9
SSO  Optical Coherence Tomography 15:45-16:45

R\ + 1T

Banquet @ 1F/ Cordis Ballroom Il (E£T 2)
18:30-20:30
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Program Overview

Day 3 | November 17th, Sunday / Morning

Lingnan 2&3 Lingnan 5&6
= +=T IREgR +75T
First Half #TS-1 #TS-2
Coffee Break
Second Half #T1S-4 #TS-5

Lingnan 8&9
Iera/\+ LT

#TS-3

#TS-6

TS-1
TS-2

TS-3

TS-4
TS-5

TS-6

i‘:ﬁ, \\\\\\\\%

Digital Holography and Quantitative Phase Imaging

3D Image Acquisition and Display &3D Computer

Vision &lmage Processing and Deep Learning
Image Processing and Deep Learning & Fiber Optics
and Sensing Technology

Coffee Break

Optical Metrology

Advanced Optical Measurement Methods and
Techniques & Advanced Laser Processing and

Manufacturing

Biomedical Optics and Imaging & Optical Component

and System Simulation & Photomechanics

09:00-10:00

09:00-10:15

09:00-10:15

10:15-11:50

10:30-11:55

10:30-11:45

Lunch @ 3F/ Cordis Market I$E5tETh

12:00-13:30
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Plenary Speakers

08:45-09:25, November 16th | Ballroom |

Sarun Sumriddetchkajorn

National Electronics and Computer Technology Center,
Thailand

Bio: Dr. Sumriddetchkajorn received his B.Eng in Electrical Engineering (Honors) in 1994 from Khon
Kaen University, Thailand. He earned his M.S. (1998) and Ph.D. (2000) in Optical Science and
Engineering from University of Central Florida, USA. From 1994-1996, he was with Electro-Optics Lab
at National Electronics and Computer Technology Center (NECTEC) under National Science and
Technology Development Agency (NSTDA), Thailand, responsible for embossed hologram processing
and computer generated holograms. Since 2001, he had rejoined NECTEC where he focused on
solving technical issues related to agriculture, public health, security, and industry with optics and
photonics. He also played leadership roles as Lab Director, Research Unit Director, Deputy Executive
Director of NECTEC, Executive Director of NECTEC, and Acting Executive Vice President of NSTDA.
He had also been Board Members of Thailand’s Digital Economy Promotion Agency. In addition, he
was a Member of Advisory Committee for Thailand’s National Security Council on Science, Technology,
and Digital and Chair of ASEAN Committee on Science and Technology’s Subcommittee on Information
and Technology. He received the 2003 Young Technologist Award and the 2004 Young Scientist Award
from the Foundation for the Promotion of Science and Technology under the Patronage of H. M. the
King of Thailand. In addition, he was awarded the 2005 ICO/ICTP Award (a.k.a. ICO Gallieno Denardo
Award) from the International Commission for Optics (ICO) and the ICTP. In 2002, he initiated the
formation of the SPIE, Optica, and IPS Thailand Chapters. He is currently a Senior Member of IEEE.
He is also a Fellow of SPIE and Optica.

Speech Title

Agri-Photonics in Action

Abstract: Agri-photonics has shown benefits of light exploitation in agriculture. This lecture starts with
the overview of photonics sensing in precision agriculture. We then navigate from specific pain points in
rice, sericulture, and shrimp farming sectors and present photonic-based prototypes that effectively
address these issues with high potentials in scalability and affordability. Additionally, we briefly
introduce the concept of combining optical plasmonic sensing with quantum technology, opening doors
to future advancements of photonics sensing systems for agriculture and other applications.

11
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09:25-10:05, November 16th | Ballroom |

Guoan Zheng

University of Connecticut, USA

Bio: Dr. Guoan Zheng is the UTC Associate Professor at the University of Connecticut. He is also the
Director of the UConn Center for Biomedical and Bioengineering Innovation (CBBI). Dr. Zheng is
recognized for his pioneering work on Fourier ptychography, which has been adopted worldwide and
become a standard tool in microscopy imaging. Dr. Zheng’s contributions have led to the publication of
one book and more than 130 peer-reviewed articles, including those in top-tier journals like Nature

Photonics, Nature Reviews Physics, Nature Protocols, Light: Science & Applications, and PNAS.

Speech Title

Lensless Coded Ptychography for Microscopy, Endoscopy, Metrology, and
Non-line-of-sight Imaging

Abstract: We present the lensless coded ptychography technology and its applications across
microscopy, endoscopy, metrology, and non-line-of-sight imaging. Our technique combines coded
detection with ptychographic reconstruction to achieve high-resolution, phase-sensitive imaging without
complex lens systems. We demonstrate how this approach enhances microscopy with extended depth
of field and enables ultra-thin, flexible imaging probes for endoscopy. In metrology, we showcase
sub-micron resolution surface profiling using our portable, handheld device. We also explore the

application of our technique in non-line-of-sight imaging, reconstructing scenes hidden from direct view.

12
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10:20-11:00, November 16th | Ballroom |

Liangcai Cao

Tsinghua University, China

Bio: Liangcai Cao received his BS/MS and PhD degrees from Harbin Institute of Technology and
Tsinghua University, in 1999/2001 and 2005, respectively. Then he became an assistant professor at
the Department of Precision Instruments, Tsinghua University. He is now tenured professor and
director of the Institute of Opto-electronic Engineering, Tsinghua University. He was a visiting scholar at
UC Santa Cruz and MIT in 2009 and 2014, respectively. His research interests are holographic imaging

and holographic display. He is a Fellow of the Optica and the SPIE.

Speech Title

Exploiting Spatial and Spatiotemporal Priors for High-Throughput Quantitative
Phase Imaging

Abstract: Quantitative phase imaging techniques can reveal the subtle interactions between light and
physical objects, providing a powerful tool for biomedical and metrological applications. However, the
quality of quantitative phase images is challenged by the phase ambiguities, motion artifacts and
optical aberrations. In this talk, | will discuss our recent works on developing computational algorithms
that exploit the data priors in both spatial and spatiotemporal domain to improve the reconstruction
quality. Based on the proposed computational methods, we experimentally realized single-shot
quantitative phase imaging with in-line holography, time-resolved lensless ptychographic microscopy,
and high-quality synthetic aperture holographic microscopy, and demonstrated imaging of tissue slides

and freely moving organisms.
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Liang Gong

Shanghai Jiao Tong University, China

Bio: Professor Liang GONG( =) received his Ph.D. in Mechanical Engineering from Shanghai Jiao
Tong University (SJTU), 2010. From 2007 to 2008, he worked as a visiting Ph.D. student with the
Laboratory of Embedded Internet System, Luled University of Technology, Sweden. From 2010, he held
positions of postdoctoral fellow, associate professor and currently is currently a full professor in SJTU.
He was honored as “Shennong Scholar” from Ministry of Agriculture of the PRC, “Oriental Talent” from
Shanghai Municipal Government and “ Taishan Leading Scholar © from Shandong Municipal
Government.

His research interests mainly focus on field robotics and cognitive science. He has taken charge of
multiple cross-disciplinary projects from NSF of China, National Key Research and Development
Program of China and International Collaborative Project such as Sino-UK Innovation Bridge. Prof.
GONG published more than 100 SCl-cited papers and held more than 50 patents in the field of
agricultural robotics. Professor GONG's honors, include the Grade-I Award for Science and Technology
Progress from Ministry of Agriculture (2021) and from Shanghai Municipal Government (2022).

Prof. GONG is a leading investigator in precision agriculture. He serves as an associate editor of the
Science Partner journal Plant Phenomics. He was also invited to deliver presentations in various
universities and institutions including The University of Monash (Australia), Michigan University (USA),
the University of Nottingham (UK). At Jiao Tong University, Prof. GONG founded and run the “Center
for Agricultural Robotics”, which aims at developing cutting-edge agricultural robot design, perception,
planning and control techniques. Within the Center, Prof. GONG's team invented a spectrum of
agricultural robots such as dual-arm fruit picking robot, leafy vegetable harvesting robot . Prof. GONG
developed the first “Robotized Modern Plant Factory” in China, and recently his team persists on
working for “Robotized Smart Orchard” and “Robotized Smart Farm”.

On the topic of agricultural robotics, in recent years Prof. GONG's group has been supported by
national/international funds with over 20 million RMB (3 million USD) and he has been selected to

serve in the advisory committee for China's national agricultural machinery development strategy.

14
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Speech Title

Current Status and Development Strategies of Agricultural Robotics Technology

Abstract: Delivered by Chair Professor Chengliang Liu at Shanghai Jiao Tong University (SJTU), the
presentation titled "Current Status and Development Strategies of Agricultural Robotics Technology"
explores the evolving landscape of robotics in agriculture, with a focus on cutting-edge developments.
Agricultural robotics increasingly address challenges such as labour shortages, inefficiencies, and
harsh working conditions. The presentation reviews global developments and trends in agricultural
robotics, including field and greenhouse robots. Key technological advancements comprising “Eye”
(intelligent perception), “Brain” (decision control), “Hand” (dexterous operation), and “Foot”
(autonomous movement) are summarised, with highlights of their role in revolutionising traditional
farming practices. Pioneering work at SJTU, including Al-driven intelligent control systems and smart
agricultural facilities—such as unmanned rice seeders, field weeding robots, cotton-picking machines,
and smart orchard robots—has been introduced. These systems and facilities integrate Al, cloud
computing, and Internet of Things (loT) technologies, underscoring the transformative potential of

robotics in modern agriculture.

15
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Hong Jiang

Xinjiang University, China

Bio: Professor Jiang Hong, Doctor of Engineering, serves as the Secretary of the School of Intelligent
Manufacturing Modern Industry at Xinjiang University. His accolades include the Tianshan Talent
Award, Outstanding Teacher Award, and recognition as an Outstanding Graduate Supervisor. He holds
various leadership roles, including Director of the Rotor Dynamics Professional Committee of the
Chinese Society of Vibration Engineering and Chairman of the Xinjiang Mechanical Engineering
Society. Professor Jiang has been invited to present keynote speeches at numerous conferences and
serves as an expert reviewer for several key journals in his field. He is well-versed in the latest
development trends and research priorities. His research portfolio includes hosting two national
projects, two natural science foundation projects in Xinjiang, and over ten collaborative research
projects with institutions like the Xinjiang Uygur Autonomous Region Special Equipment Inspection and
Research Institute. He has applied for six national patents, obtained four national software copyrights,
and authored over 100 papers, with more than 30 SCI/El indexed. His accolades for research and
teaching excellence include various national and regional awards, highlighting his profound contribution
to science and engineering. With extensive experience, he has led projects focused on intelligent
service robot systems and developed 3D reconstruction and printing systems for dental applications.
His work lays a solid foundation for advancements in intelligent manufacturing and engineering

research.

Speech Title

The Application of Optics in Engineering

Abstract: Optics is a key technology that supports fundamental research and modern technological
development. The report discusses the application of optical and visual technologies in intelligent
agriculture and intelligent manufacturing equipment in Xinjiang region. Firstly, the intelligent
supplementary lighting method for the growth of fruits and vegetables in plant factories, the robot vision
model for averaging the illumination of fruit images, and the non-destructive testing of fruits using post
harvest multispectral technology were elaborated; In agricultural plant factories, LED lights are used for

targeted supplementary lighting, and a smart plant supplementary lighting system is developed to

16
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identify plant species and growth stages, in order to adjust the growth cycle of plants; For visual
harvesting robots, they face different lighting changes during field operations, making intelligent
perception difficult and prone to errors in recognition and positioning. Therefore, a fruit image lighting
averaging model is proposed to complete the fruit image lighting averaging process and solve the
problem of lighting changes; For automatic fruit sorting equipment after harvesting, multispectral
imaging technology is used to collect backscattered spot images of walnut samples to analyze the
impact of strong and weak light on the quality of stone fruit. At the same time, visual inspection is used
to detect walnut size and external damage, achieving non-destructive testing. Then, the research on
laser cladding, discharge machining process monitoring, welding position recognition, and weld seam
tracking technologies in intelligent manufacturing was introduced. By solving key problems such as
laser beam material coupling and shape control, efficient and high-quality laser cladding effects were
achieved; By utilizing optical detection of narrow gap microsecond discharge processes in electrical
discharge machining, the mechanism of material removal in electrical discharge machining is revealed;
By using binocular cameras and line structured light sensors, the problem of difficult identification and
defect detection of welding positions in complex environments can be overcome. Finally, the future
application of optoelectronic technology, the integration of optics, visual perception, and artificial
intelligence, was discussed. This technology has broad prospects for application in fields such as

agriculture and industry in the future.
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Student Competition

Student Competition |

Nov. 16 SC-l 13:30-15:15 5F/ Lingnan 1 I8 —/T

Jiasong Sun, Nanjing University of Science and Technology

Time Paper ID Presenter Affiliation
13:30-13:45 P012 Xinzhao Zhou Shihezi University
13:45-14:00 P023 Mingxuan Zhou South China Agriculture University
14:00-14:15 P034 Anqi Li Shanghai University
14:15-14:30 OGO Ke XU Beijing Information Science and Technology

University

14:30-14:45 PO77 Wanyu Gu Shenzhen University
14:45-15:00 P0O78 Xinyun Xie Beihang University
15:00-15:15 P079 Zuoliang Tang Sichuan Agricultural University

I Presentation Details

Paper ID: P012

Paper Title: Grape Picking Point Decision Method Based on Structural Constraints and Geometric
Analysis

Authors: Xinzhao Zhou, Xiangjun Zou, Xiwen Luo, Fengyun Wu, Tianshun Que, Junyan Cai, Hewei
Meng

Abstract: Grape ripeness is a crucial factor for orchard management decisions and selective
harvesting by robots. Due to factors such as light conditions and leaf coverage, there is a significant
difference in ripeness among grapes within a cluster and even within the same cluster. This results in
subjective and labor-intensive manual methods for assessing ripeness, which have low accuracy.
Therefore, this study combines deep learning methods and color analysis to achieve quantitative
classification of ripeness for individual grape clusters. Addressing the impact of light, shadows, and leaf
obstruction on fruit recognition in orchards, an optimized YOLOv8-Grape model is designed to
differentiate and segment grape cluster regions from irrelevant backgrounds. Based on this, a method
has been developed to analyze the color characteristics of grapes at various ripeness levels and
establish classification standards. This method enables the classification of individual grape clusters
based on the analysis of the proportion of multi-level ripening grape regions. This researclh aims to
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establish a method for simultaneously detecting grapes and classifying ripeness in orchard
environments. This will provide the necessary foundation for a thorough assessment of grape ripeness
in orchards, assist in orchard planting management decisions, and facilitate selective harvesting by
picking robots.

Paper ID: P023

Paper Title: Research on Virtual Fruit Tree Reconstruction Method Based on Multi-view Stereo 3D
Reconstruction

Authors: Mingxuan Zhou, Wei Ying, Luchao Bi, Hongjun Wang

Abstract: Aiming at the problems of low fidelity, long time-consuming and high cost of constructing fruit
tree models in the virtual orchard scene, this paper proposes a 3D reconstruction method of virtual fruit
trees based on Structure from motion-Multi-view stereo (SFM-MVS). First, the fruit tree image
acquisition is carried out by using UAV and camera, the SFM algorithm is used to calculate the camera
parameters of the fruit tree pictures and the positional relationship between the cameras, the image
segmentation is carried out by combining the Convolutional Neural Networks (CNN) of the deep
learning, and the segmentation of the fruit tree and the background of the environment in the image is
completed by using the DeeplLab algorithm. Secondly, the MVS algorithm is used to fuse the
segmented fruit tree information and the associated camera position information to automatically
construct a high-precision 3D model of the fruit tree. Finally, the mesh information and texture mapping
of the 3D model are imported into the Unity3D virtual simulation platform, and the attribute fusion is
realized by Albedo, which realizes the rapid digital model construction of real fruit trees. The
experiment shows that the fruit tree model constructed in this study can accurately characterize the
macro-structures from plant-scale branches, trunks, leaf crowns and other macro-structures to
organ-scale micro structures such as fruits, forks and leaves. The overall accuracy of the fruit tree
reaches the centimeter level, and the scale consistency error does not exceed 5%. The reconstruction
time is around 2 hours, which greatly reduces the reconstruction time of the fruit tree model. The
method can construct fruit tree point cloud models with high accuracy and phenological details, laying

the foundation for the application of digital fruit tree technology.

Paper ID: P034
Paper Title: Analysis of Microcrack Formation Mechanism in Mural Cultural Relics based on Digital
Holography of Large Field of View and Molecular Dynamics Simulation
Authors: Angi Li,Wenjing Zhou,Huiling Zhang,Yingjie Yu
Abstract: Ancient mural relics in China are facing various erosive deteriorations, with surface and
subsurface microcracks formed by internal and external factors being the primary origin. Therefore, the
non-destructive detection, formation mechanism, and 