PROCEEDINGS OF SPIE

Optical Design Automation

Jonathan Heinz-Garcia
Groot Gregory
Editors

3-4 August 2025
San Diego, Cdlifornia, United States

Sponsored and Published by
SPIE

Volume 13601

Proceedings of SPIE 0277-786X, V. 13601

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 fechnical 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 Optical Design Automation, edited by Jonathan Heinz-Garcia,
Groot Gregory, Proc. of SPIE 13601, Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL).

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

ISBN: 9781510691100
ISBN: 9781510691117 (electronic)

Published by

SPIE

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

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2025 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 articles 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.

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 letfters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07,08, 09, 0A, 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
ADVANCED DESIGN METHODS FOR OPTICAL SYSTEMS |
13601 02 Concepts and design of light shaping components (Invited Paper) [13601-2]
13601 03 Automation techniques for zoom lens design (Invited Paper) [13601-3]
13601 04 Automated design of freeform optical systems by reverse ray-tracing and Al
(Invited Paper) [13601-4]
13601 05 Automated design flow for predicting DC and RF characteristics of ring modulators in
a CMOS-compatible silicon photonics platform for rapid PDK development [13601-20]
13601 06 Genetic algorithm search to reach an optimal layout for DLS optimization [13601-35]
END-TO-END OPTICAL MODELING |
13601 07 Compensating pressure variation using automated optical design environmental modeling
(Invited Paper) [13601-9]
13601 08 Simulation for design for manufacture (DFM) and tolerancing of realistic optical surface
scatter for mid-spatial frequencies (MSF) and beyond [13601-10]
13601 09 End-to-end simulation of a machine vision system for virtual task-based assessment
(Invited Paper) [13601-13]
END-TO-END OPTICAL MODELING I
13601 OA  Standardizing optical design data (Invited Paper) [13601-15]
13601 OB  Benefits and roles of Al in the end-to-end optical system design process (Invited Paper)

[13601-6]



PROCESS DEVELOPMENT AND INTERFACING |

13601 0C  Toward intelligent electronic-photonic design automation for large-scale photonic
integrated circuits: from device inverse design to physical layout generation
(Invited Paper) [13601-19]
13601 0D Optimizing camera system development: a robust simulation tool for advanced vision
applications [13601-1]
PROCESS DEVELOPMENT AND INTERFACING II
13601 OE Automated fine alignment and calibration of the Roman Coronagraph Instrument
(Invited Paper) [13601-22]
13601 OF Integrating optical polarization metrology into the design, manufacturing, and testing
process (Invited Paper) [13601-23]
13601 0G PIC design and custom PDKs for data center interconnects (Invited Paper) [13601-24]
13601 OH Photonic design automation flow for coupler designs in 2.5D hybrid integrated lasers in
a 300mm silicon photonic process [13601-25]
INVERSE DESIGN IN PHOTONICS
13601 0l  Structured inverse design: a tile-based approach for practical photonic integration
[13601-26]
13601 0J Software- and hardware-accelerated inverse design of photonic devices (Invited Paper)
[13601-28]
VIRTUAL PROCESS-BASED EDUCATION
13601 OK VR simulation and digital twin based fraining for workforce development in integrated
photonics [13601-30]
13601 OL  Design-centric education and workforce development: utilizing an open-source academic

PDK for photonic integrated circuit design courses (Invited Paper) [13601-32]



