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The Automated Systems and Computing Lab Secures Two New SAIP
Copyrights for Innovations in Robotics and Renewable Energy

The Automated Systems and Computing Lab (ASCL)
at Prince Sultan University has achieved a significant
milestone by registering two technological
innovations with the Saudi Authority for Intellectual
Property (SAIP).

Copyright #1: Advanced Fractional-Order Sliding
Mode Control Strategies for Uncertain Industrial
Robotic Tasks

The first registered innovation introduces a novel
control framework for industrial robotic systems
operating under uncertainty. Entitled “Advanced
Fractional-Order Sliding Mode Control Strategies
for Uncertain Industrial Robotic Tasks,” the system
integrates Time-Delay Estimation with Fractional-
Order Fixed-Time Sliding Mode Control to deliver
robust and precise control performance even in
unpredictable environments.

This innovative approach eliminates the need for
detailed system modeling, offering model-free
control, fast convergence, and high stability. The
technology has been validated through simulations

manipulator, showcasing superior tracking accuracy
and disturbance rejection compared to traditional
controllers. Applications for this technology span
industrial automation, aerospace, medical robotics,
and defense systems

“This achievement reflects our continuous pursuit of
developing intelligent and resilient control solutions
for modern robotics,” said the ASCL research team.
“By merging fractional calculus with fixed-time
control, we aim to redefine stability and precision
standards in industrial automation.”

Copyright #2: Smart Solution for Photovoltaic Panel
Defect Detection Using Optimized YOLOv9 for
Enhanced Solar Energy Efficiency and Sustainability
The second copyrighted work focuses on renewable
energy innovation through artificial intelligence.
Titled “Smart Solution for Photovoltaic Panel Defect
Detection Using Optimized YOLOV9 for Enhanced
Solar Energy Efficiency and Sustainability,” the
system employs an optimized YOLOv9 deep learning
model to detect defects in photovoltaic panels from

By automating defect detection — such as cracks,
cell fractures, and electrical anomalies — the
solution drastically reduces inspection time and
operational costs while enhancing energy output
and sustainability. The Al-powered framework
supports real-time analysis, predictive maintenance,
and scalable deployment across solar farms and
manufacturing lines. The technology directly
contributes to Saudi Arabia’s Vision 2030 goals by
promoting the adoption of renewable energy and

on a two-degree-of-freedom (2-DOF)

robotic

electroluminescence images.

sustainability in smart infrastructure.
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The Robotics and Internet of Things Lab (RIOTU
Lab) at Prince Sultan University has been awarded
a new patent by the Saudi Authority for Intellectual
Property (SAIP), marking the second patent for
the lab. This time, the new intellectual property
features a technological breakthrough in computer
vision and edge computing.

The newly granted patent, titled Multi-Stage Real-
Time Face Recognition and Tracking System on
Edge Devices (Patent No. SA 22149), introduces
a cloud-based surveillance system that performs
processing directly on edge devices using
TensorRT-optimized deep learning models to
deliver ultra-fast, real-time performance while
minimizing dependency on centralized servers.
The patented architecture includes a unique
“Weighted Voting” mechanism, which significantly
enhances recognition accuracy by analyzing
temporal redundancy across multiple video

/PSU’s RIOTU Lab Secures Second SAIP Patent for Breakthrough in Al Edge Computing

frames. This approach enables more stable and
reliable face recognition in dynamic, real-world
environments.

Nicknamed Al EdgeVision, the system is designed
to support a wide range of mission-critical
applications, including smart city infrastructure,
automated attendance systems, and advanced
security solutions, closely aligning with the
Kingdom of Saudi Arabia’s digital transformation
and Vision 2030 objectives.

Developed by Prof. Adel Ammar and Prof. Anis
Koubaa, the patented technology offers several
notable advantages:

Real-time processing with up to 65% reduction in
response time.

Enhanced data privacy through encrypted
communication and on-device computation.
Seamless integration with map-based
visualizations for real-time, multi-camera tracking.

Prince Sultan University Showcases Innovative
Technologies at the Innovation District Forum 2025

Prince Sultan University, represented by the Research and
Initiatives Center, participated in the Innovation District
Forum 2025, organized by the Research, Development,
and Innovation Authority (RDI) in partnership with
Dhahran Techno Valley, held from 1718- November 2025.
The forum brought together innovators, visionaries, and
experts with the objective of shaping a future driven
by technology, knowledge, and creativity. Alongside
seminars and panel discussion sessions, the event
featured exhibitions highlighting commercialization-
ready products and startup innovations, reinforcing the
Kingdom’s growing focus on research translation and
economic impact.

During the forum, PSU showcased three innovative
projects under the Commercializable Patent Track,
including:

° Integrated System for Real-Time Facial
Recognition and Tracking on Edge Devices, an Al-
powered security solution that performs face detection

-
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and tracking directly on low-power edge devices without
cloud dependency, enabling faster response times and
enhanced privacy.

eAl-Powered Red Palm Weevil Detection System, a
smart early-warning platform that uses acoustic sensing
and deep learning to detect palm tree infestations with
up to 100% accuracy, delivering real-time mobile alerts
with GPS location to support sustainable agriculture and
protect food security.

eCopyShield Al — Intelligent Copyright Protection
Platform, a fully patented Al-driven digital rights
protection system that combines Al fingerprinting,
blockchain verification, cryptography, and dynamic
watermarking to detect piracy in real time and ensure
full ownership traceability for digital content creators.
PSU’s participation was part of a broader national
presence that included more than 70 entities
representing major companies, research centers,
universities, and government organizations.

\_ J

Through its engagement in the forum, PSU strengthened
its partnerships within the Saudi innovation ecosystem
and opened new opportunities for collaboration,
technology transfer, and commercialization.

This participation also highlighted the University’s
growing intellectual property portfolio, which currently
includes 3 patents, 5 industrial designs, and 13 registered
copyrights with the Saudi Authority for Intellectual
Property, in addition to 2 active commercial licenses /
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