PROCEEDINGS OF SPIE

Real-time Processing of Image,
Depth, and Video Information 2024

Matthias F. Carlsohn
Editor

8-9 April 2024
Strasbourg, France

Sponsored by
SPIE

Cooperating Organisations
Photonics 21 (Germany)
EOS—European Optical Society

Published by
SPIE

Volume 13000

Proceedings of SPIE 0277-786X, V. 13000

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 fitle 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 Real-time Processing of Image, Depth, and Video Information 2024,
edited by Matthias F. Carlsohn, Proc. of SPIE 13000, Seven-digit Article CID Number (DD/MM/YYYY);
(DOI URL).

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

ISBN: 9781510673182
ISBN: 9781510673199 (electronic)

Published by

SPIE

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

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2024 Society of Photo-Optical Instrumentation Engineers (SPIE).

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 fees. To obtain permission to use and share arficles in this volume, visit
Copyright Clearance Center 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.

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. Csriry

SPIEDigitalLibrary.org

Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the
Proceedings of SPIE 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, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.



Contents

v Conference Committee
vii Infroduction

DIGITAL TWINS

13000 03 Digital twin of the technological process for grinding helical flutes of a cutting tool [13000-2]

13000 04 Advancing green computer vision: principles and practices for sustainable development for
real-time computer vision applications [13000-3]
EMBEDDED SYSTEMS

13000 05 A real-time demonstrator for image classification using FPGA-based logic neural networks
[13000-4]

13000 06 Energy-efficient real-time computer vision applications in practice [13000-5]

13000 07 Self-adapting reconfigurable multiply-accumulator for real-time image processing in
embedded systems [13000-6]

13000 08 Implementation of the image super-resolution DWT based algorithm on Raspberry Pi platform
for real-time applications [13000-7]
NEURAL NETS AND DEEP LEARNING

13000 09 Deep learning approach for a machine-human interface based on optical real-time gesture
recognition for automated guided vehicles [13000-9]

13000 OA Optimizing urban intersection management: a visible light communication approach for
cooperative frajectories and traffic signals [13000-10]

13000 0B A novel lightweight multi-attentive general ship detection model for detection of ships in

optical and SAR satellite imagery [13000-11]



OPTICAL IMAGE PROCESSING

13000 0D Immersive hybrid real-time video communication using mixed camera setups [13000-14]

13000 0G Lithium-niobate photonic integrated circuits for GHz, sub-picojoule/bit optical image
processing (Best Paper Award) [13000-17]
REAL-TIME IMPLEMENTATIONS

13000 OH Multiple GPU parallel real-time segmentation on breast lesions for ulirasound videos [13000-19]

13000 Ol Multithreading approach for white blood cell segmentation implementation [13000-20]

13000 0J Real-time on-board satellite cloud cover detection hardware architecture using spaceborne
remote sensing imagery [13000-21]

13000 OK Considerations on the search of a fast non-iterative inverse discrete radon fransform [13000-22]

13000 OL Real-time stroke detection using deep learning and federated learning [13000-23]
DIGITAL POSTER SESSION

13000 ON Enhancing dental bitewing radiograph datasets: a preprocessing approach for Al detection
and diagnoses [13000-24]

13000 0O Algorithm for detecting objects and specialized tags in low light conditions and low camera
resolution [13000-26]

13000 OP Real-time deep learning-based object recognition in augmented reality [13000-27]

13000 0Q An eye tracking system for controlling home devices [13000-29]



