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Indian Society of Systems for Science & Engineering (ISSE)

Indian Society of Systems for Science and Engineering (ISSE) is a professional body for
interdisciplinary collaboration of Systems Science and Engineering. ISSE is uniqgue among the
systems-oriented institutions having the objective of bringing together scholars and
practitioners from academic, business and R&D organizations for promoting the systems
concept.

The society was started in 2010 at Vikram Sarabhai Space Centre (VSSC), ISRO with its
Headquarters at Thiruvananthapuram and was formally registered under the Travancore Cochin
Literary Scientificand Charitable Societies Registration Act-1995.

ISSE has 13 chapters across the country which are located at Thiruvananthapuram, Kochi,
Bangalore, Manipal, Hyderabad, Bhubaneshwar, Ahmedabad, Amaravati, Chandigarh,
Shriharikota-Chennai, Trichy, Coimbatore and Kanyakumari.

SEA 2025 : Conference on System Engineering in Automation

Conference on System Engineering in Automation is organized by ISSE — Bangalore Chapter in
association with ISRO. This conference seeks to create an interactive forum between the
professionals in the field of aerospace and the academia to discuss the automation
technologies. The two-day conference comprises keynote address, invited talks by eminent
scientist, poster presentation, paper presentation by professionals, research scholars and
academia.
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As President of ISSE, it gives me immense happiness to note that
Indian Society of Systems for Science and Engineering (ISSE) -
Bangalore Chapter in association with ISRO is organizing a two-day
Conference on System Engineering in Automation [SEA-2025) on
30" and 31% October, 2025 in Bengaluru.

Since its inception at VSSC, ISRO in 2010, over the years, ISSE has
grown to become a premier forum promoting interdisciplinary
collaboration among Researchers, Academia, Entrepreneurs and Professionals working
in diverse fields related to Systems Engineering. The SEA-2025 conference carries
forward this vision by providing a platform for knowledge exchange, showcasing
innovations and fostering partnerships in the evolving landscape of automation.

In today’s rapidly advancing technological era and with the growing need to minimize
human intervention, automation has become the defining force driving efficiency,
reliability and safety across diverse engineering domains. In modern complex systems,
automation enables real-time monitoring to detect, isolate and recover from failures
while allowing humans to focus on creative and analytical tasks. From precision-driven
robotic systems to Al-enabled technologies that analyse data, recognize patterns and
make autonomous decisions, automation continues to enhance efficiency and transform
productivity. Indeed, system engineering and automation together have been central to
many engineering marvels that have made human life smarter and more comfortable.

I am confident that the SEA-2025 will strive to curate a melting pot of brilliant minds and
it promises to be an enriching experience, filled with immersive discussions, technical
presentations and fruitful networking opportunities, among the participants for the
betterment of society, paving the way for more resilient engineering solutions and
automations, in line with India's vision for Atmanirbhar Bharat and leadership in
advanced technologies.

[ look forward to witnessing the impactful outcomes that emerge from this august
gathering and extend my best wishes for a grand and rewarding conference - SEA-2025.

October 26, 2025 r. V. Narayanan)

Indian Space Research Organisation
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I am delighted o note that Indian Society of Systems for Science and
Engineering (IS5E] — Bangalore Chapter in association with ISRO is
organizing a two-day Conference on System [Engineering in
Automation [SEA-2025) on 30t & 315 October, 2025 in Bengaluru.
Efforts by Bengaluru Chapter to bring forward the importance of
automation in system engineering is impressive and commendable.,

Technological automations designed to perform tasks with minimal
human effort spans from simple home appliances to intelligent
systems that manage scheduling, control and fault recovery. In aerospace and space
systems, where precision and reliability are critical, systems engineering ensures that
automation functions seamlessly across complex subsystems.

In ISEQ, from the autonomous sequencing of launch operations to the onboard fault
detection and recovery systems in satellites, automation has enabled us to enhance
reliability, reduce response times and manage mission-critical scenarios with precision.
The increasing use of Al, Machine Learning and Digital Twins is further transforming how
we validate, monitor and control our space assets, ushering in an era of intslligent
automation that supports greater mission efficiency and sustainability.

In view of ISRO's forthcoming Gaganyaan, Chandrayaan-4 % 5, Bharatiya Antariksh
Station, Venus Orbiter Mission and Moon Landing missions, the role of automation
becomes even mare crucial in ensuring safety, robustness and adaptability. Conferences
such as SEA-2025 provide a valuable platform for the stakeholders of the space eco-
system to exchange ideas and strengthen collaborations among the stakeholders.

| thank the ISSE Bangalore Chapter and ISRO team for the initiative in bringing together
experts and practitioners under one forum to deliberate on this important theme. [ am
confident that the discussions and outcomes of SEA-2025 will immensely benefit not only
ISRO scientists but also to other professionals and entrepreneurs to advancing
automation technologies and systems engineering practices that will continue to shape

the future of India's technological and space endeavors. 4 P ’
. Va
pr
W
October 26, 2025 (TH 70T feers / M Ganesh Pillai)

Scientific Secretary, ISRO
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In an era where automation drives competitiveness and growth, Systems Engineering
provides the disc‘i};line required to ensure that technology works cohesively and
purposefully. This theme aptly captures the essence of modern innovation, aligning
complex subsystems into unified, high-performing systems that elevate productivity, safety
and sustainability. It is through this integration that we achieve not just advancement, but
excellence.

In today’s rapidly evolving technological landscape, systems engineering plays a pivotal
role in bridging the gap between design and real-world implementation. From robotics and
control systems to Al-driven automation, the integration of multidisciplinary knowledge is
essential for developing efficient, reliable and sustainable solutions.

Systems engineering provides the structured framework necessary to integrate complex
subsystems, optimize performance and ensure reliability across industries, from
manufacturing and transportation to healthcare and smart infrastructure. The synergy
between systems thinking and automation technologies such as Al, robotics and IoT_is not
just transforming how we work, but also how we design and sustain intelligent systems for
the future.

National Conference on System Engineering in Automation (SEA-2025) provides a
valuable opportunity to share advancements, challenges and best practices that will guide
the next generation of engineers and innovators. As President of ISSE Bengaluru chapter,
I commend the organizing committee for their vision, dedication and professionalism in
bringing together experts and enthusiasts from varied domains. I am confident that the
insights shared through this initiative will contribute meaningfully to advancing the field
of systems engineering in automation.

Let us continue to advance the boundaries of systems engineering by shaping automation
that is not only efficient but also sustainable and human-centred.

I extend my warm wishes for the grand success of SEA-2025 and hope it becomes a
milestone in promoting excellence in systems engineering and automation.

M Sankaran]
President, ISSE Bengaluru Chapter

AT swafeet AFHET wo+ INDIAN SPACE RESEARCH ORGANISATIION






HIXA ¥AXPIX

SRR
[ISE SITHUT TS
W%&%ﬁ%‘s{
SR BT

STCT-560 094

. §. 1. s, FTTS- 560 094,
YR

oX .J):+ 9180 2217 2601
RT:+ 9180 2351 3304
ERE I director-hsfc@isro.gov.in

A ur Rig
Dinesh Kumar Singh
fafde amfae wd Fewe

Distinguished Scientist & Director

MESSAGE

Government of Inaia
Department of Space
Indian Space Research Organisation
Human Space Flight Centre
ISRO Headquarters

New BEL Road, Bengaluru-560094, INDIA

=3 isre
S (ISra Tel: +91 80 2217 2601

‘ Fax: +91 80 2351 3304
e-mail: director-hsfc@isro.gov.in

National Conference on Systems Engineering in Automation (SEA-2025)
Human Space Flight Centre (HSFC), ISRO

At the outset, I would like to extend my appreciation to the Indian Society of Systems for
Science and Engineering (ISSE) — Bangalore Chapter for jointly organizing the National
Conference on Systems Engineering in Automation (SEA-2025) in collaboration with ISRO.
This event brings together researchers, practitioners, and students to deliberate on emerging
trends, challenges, and innovations that are shaping the future of automation and intelligent

systems.

For human spaceflight missions, automation is a key enabler in ensuring safety, reliability, and
precision. The integration of Artificial Intelligence (AI) and Machine Learning (ML) is
revolutionizing autonomous decision-making and fault management. Likewise, Virtual Reality
(VR) and Augmented Reality (AR) are transforming astronaut training through immersive and

adaptive simulation environments.

Automation also plays a vital role in the realization of the Gaganyaan Mission, supporting
mission operations, crew safety, and ground systems integration.

I 'am confident that SEA-2025 will provide valuable insights and foster collaboration among
scientists, engineers, and academicians towards advancing automation technologies for India’s

human spaceflight program and beyond.

I wish SEA-2025 national conference a great success.

3%

D. K. Singh
Director, Human Space Flight Centre (ISRO)
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It gives me great pleasure to note that the Indian Society of Systems of Science and
Engineering, Bangalore chapter is organising National conference on System Engineering
in Automation (SEA 2025) at Bangalore. The idea behind the Conference is to bring
together the professionals in Aerospace, System engineering and Automation enthusing
them to the future challenges of most exciting national missions wherein advanced
Automation techniques shall play a pivotal role.

The aerospace & Automation industry unlike earlier, has been thrown open to
NGEs and start-ups and Automation shall now be mostly taken up by next generation
entrepreneurs and our community need to handhold these new players to contribute to
the aerospace economy of our country. This conference shall throw light into System
engineering models & tools for automation, Human centered automation, Impact of Al &
VR in Automation, Flexible automation systems, system integration using automation all
of which are most relevant in todays scenario. In space sector itself, we are also going to see
the days where development of most complex systems for NGLV, Bharathiya Anthariksh
Station, Chandrayaan -4 sample return mission, Gaganyaan continuation, Venus mission
etc wherein we need to adopt the best of System engineered Automation technologies for
mass production of our systems and subsystems. | am pleased that the conference also
looks into ways and means of empowering our youngsters and next generation to take up
these challenges.

| am sure this conference shall provide an ideal platform for technical interaction
between related professionals and sharing of expertise between Researchers, Academia
and Industries. At this juncture, let me once again extend my best wishes for this

conference, SEA 2025,

M Mohan
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October 14, 2025

It is heartening to note that a National conference SEA 2025 is being arranged on theme
‘System Engineering in Automation’ during the month of October 2025.

India’s space program is entering a pivotal phase with a clear roadmap which sets the
vision for the nation’s advancements in space technology leading up to 2047. Central to
this vision is a strong emphasis on Research and Development (R&D), aimed at
fostering next-generation technologies to meet emerging challenges and opportunities
within the dynamic global space sector. One of the key elements in this multi-disciplinary
technology scenario is a robust System Engineering based space ecosystem with strong
emphasis on automation.

It is quite apt that to discuss the alignment and evolution of these efforts, ISSE —
Bangalore Chapter in association with ISRO is hosting this special Conference. This
august gathering of eminent scientists, scholars, doyens from academia and students is
significant, as it can provide a much-needed platform for industry leaders to showcase
cutting-edge advancements, share their insights, vision and highlight challenges. The
feedback and discussions from this conference can guide future policy-making and
collaborative efforts, towards meeting the ambitious goals set, incorporating appropriate
course corrections.

| extend my best wishes for a highly successful and productive Conference, contributing
valuable insights to the highly relevant domain of System Engineering; which in turn would
be resulting in due advancement of India’s Space Vision.

2O

(A Rajarajan)

ARG SAR® FHUA @89 Indian Space Research Organisation
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Message

The National Conference on ‘System Engineering in Automation (SEA-2025) at
Bangalore on October 30-31, 2025, organized by Indian Society of System Engineering,
Bangalore Chapter, is expected to deliberate on advanced system engineering and
technological frontiers. It is heartening to note that the conference is featuring the
application of intelligent computational methodologies for process intensification and

optimization, to enhance efficiency metrics.

I am sure that the deliberations on high-performance, automation and
advancements in system engineering will be very much applicable in the present
context of exploring the new frontiers of space exploration, including human space
flights.

SEA-2025 is expected to be a pivotal forum for disseminating cutting-edge
research findings and fostering inter-disciplinary collaborations, strategically advancing
system engineering towards intelligent, advanced and sustainable standards. I sincerely

congratulate the organizers for hosting these significant technical presentations with

el LR R

J. ASIR PACKIARA]J)

time relevant topics.

Wising very successful and fruitful conference.
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It gives me great pleasure to convey my warm greetings to all delegates and organizers of the
National Conference on Systems Engineering in Automation (SEA-2025). This forum provides an
excellent platform for professionals, researchers, and students to exchange knowledge and share
innovations that advance the state of automation and systems engineering in the country.

MCF operations demand continuous monitoring and control of a fleet of communication,
metrological and navigation satellites an area where precision, reliability, and system integrity
are paramount. The effectiveness of such mission-critical operations rests on sound systems
engineering principles and practices for automation, fault management, and real-time decision
making. The integration of big data analytics and AI/ML models offers transformative potential
in enhancing operational efficiency for seamless mission control with optimal shared resources

across diverse geographical sites.

This conference, therefore, comes at a significant time, when automation is redefining how
complex systems are designed, verified, and managed across all the engineering domains. The
deliberations and outcomes of this event will surely contribute to strengthening our collective
capabilities in building resilient, intelligent, and self-evolving systems. I am confident that the
deliberations will inspire innovation and strengthen our collective efforts towards building
advanced, safe, and self-reliant systems for India’s space endeavors.

I extend my best wishes for the success of SEA 2025 and hope it inspires fruitful collaborations
and innovative ideas that will shape the next generation of automated systems in India.

5 )
—ogtin 4T _V’@ﬁ ;I
Pankaj D Killedar
Director, Master Control Facility

Indian Space Research Organisation (ISRO)
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Message
I extend my warm greetings to the organizers and participants of the National Conference on
System Engineering in Automation (SEA-2025), a collaborative initiative of the Indian Society
of Systems for Science and Engineering (ISSE) and the Indian Space Research Organisation
(ISRO) aimed at advancing the understanding and practice of systems engineering in
automation.

Over the years, the Indian Society of Systems for Science and Engineering (ISSE) has grown
into a dynamic professional community that embodies the spirit of collaboration and
continuous learning. By bringing together scientists, engineers, professionals and educators
from diverse disciplines, ISSE has enabled a shared understanding of systems thinking,
transforming it from a theoretical framework into a practical approach thatinfluences design,
integration, and operational excellence across sectors. Its role in nurturing young
professionals and providing a forum for the exchange of ideas continues to strengthen the
nation’s systems engineering ecosystem.

In the domain of space exploration, systems engineering provides the essential framework
for managing complexity, ensuring reliability, and achieving mission success. From launch
vehicle development to deep space operations, every phase demands the orchestration of
multiple disciplines, mechanical, electrical, software, and human systems, into a coherent
whole. Within ISRO, and particularly in the mission operations supported by ISTRAC, the
application of systems engineering principles guides the design and automation of telemetry,
tracking, command, and data handling functions across a global network of ground stations,
ensuring that mission operations remain efficient, fault-tolerant, and precise in real time.

The theme of this year’s conference, ‘System Engineering in Automation’, aptly reflects the
growing significance of integrating systems thinking with automation to address emerging
challenges in complex environments. As automation becomes central to next-generation
systems, it is systems engineering that continues to provide the discipline necessary to
integrate intelligence, autonomy, and safety into mission-critical operations.

Through the exchange of ideas and experiences, SEA-2025 will serve as a valuable platform
for knowledge exchange, fostering collaboration and advancing the practices of systems
engineering and automation. I convey my best wishes for insightful discussions and impactful

outcomes. =1 1@;{_3;.“-1 -

(Dr. A K Anil Kumar)
Director, ISTRAC
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It gives me immense pleasure to learn that a Mational Conference is being organized
at Bengaluru, jointly by the Indian Society of Systems for Science and Engineering (ISSE)
and the Indian Space Research Organisation (ISRO).

ISSE has been consistently at the forefront of promoting the principles and practice
of systems engineering across diverse domains of science and technology. Ower the years,
the Society has established a distinguished record in disseminating knowledge on systems
theory and its multifaceted applications. It has provided forums for scholars, researchers,
and practitioners to exchange ideas and experiences, publighing significant research
outcomes, and recognizing individuals who have made notable contributions to the
advancement of systems engineering concepts.

In the contemporary era, the aerospace sector is confronted with the formidable
challenge of realizing systems that are simultanecusly efficient, reliable, and very
cost-effective. Achieving these objectives is inseparable from the growing role of automation.
The discipline of systems engineering assumes a pivotal role in the design and realization of
automation systems, which integrate numerous components such as sensors, actuators,
control systems, software, algorithms, communication networks as well as complex launch
support systems. Systems engineering ensure that these elements are coherently integrated
and optimized to achieve overall mission objectives.

The Mational Conference SEA-2025 aims to deliberate upon the effective application
of systems engineering concepts in the development of automation technologies. | am
confident that this conference will serve as an excellent platform for the exchange of
knowledge and experiences among space centres, academic institutions, and industries
across the nation.

On this occasion, | extend my warm felicitations to the organizers and delegates, and
convey my best wishes for the successful conduct of the National Conference
SEA-2025. ﬁ

~ (g ___.—-f_.-':’_'z____--—
- —
(Padmakumar E S)
Place :Sriharikota
Date :17-10-2025
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My heartfelt greetings to the organizers and delegates of the National
Conference on Systems Engineering in Automation (SEA-2025).

In today’s world where system engineering revolves around many complex
processes, it is paramount to induct automation which eliminates human errors,
thereby yielding more robust and reliable systems.

| am sure the national conference on System Engineering in Automation (SEA-
2025) organized by the Bengaluru Chapter of Indian Society of Systems for
Science and Engineering (ISSE) will render an excellent platform to showcase
technological advancements and share knowledge with domain-specific
experts in the country.

It's gratifying to note the inclusion of key topics such as human-centred
automation in industries, impact of Al and ML in automation, etc. which are

utmost relevant in the current scenario.

| extend my best wishes for the success of SEA-2025.

\

[Dr. K.V SRIRAM]
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Paper ID: #6-4
Automation of Voltage Drop Analysis in Spacecraft Harness
G Seetha Ram, Roop Kumar B, Renuka R, Binu D, Belgaonkar P V
U R Rao Satellite Centre, ISRO, Bengaluru
E-mail: gsram@ursc.gov.in

Building a Spacecraft is a complex process involving various scientific and engineering aspects such as Power Systems, Control
Systems, Communications Systems, Thermal Systems, Structure Engineering, Sensor Systems, Payload Systems, Actuators
and more. Integration is the process wherein these respective system packages are interconnected electrically and
mechanically to form the satellite. Electrical distribution system (harness), comprising physical wires, serve as

interconnections between subsystems.
Power distribution in spacecraft is a critical subsystem, constrained by limited solar generation and on-board battery capacity.

Improper harness design can lead to significant voltage drop, impacting electrical performance of the sub-systems. Traditional
manual computation of these parameters is cumbersome, error-prone, and impractical for satellites with thousands of
interconnections. Voltage drop analysis of power harness is critical to ensure proper subsystem operation and acceptable
power dissipation. This study presents the development of an automated software tool with a graphical user interface (GUI)
for accurate estimation of voltage drop and power dissipation across spacecraft harness. The objective is to provide harness
designers with a reliable, user-friendly solution that enhances accuracy and efficiency during the harness design phase.
Validation against integration test data of a spacecraft confirmed the accuracy of this tool. This tool eases overall harness
development phase especially for a constellation of similar satellites / standard bus platforms where archived harness data
can bereused and the tool can quickly assess the impact of configuration changes.

Paper ID: #12-5
“Custom-counter” selection driven de novo peptide design targeting bacteria: Toward automated therapeutic and
diagnostic platforms
Manobala T
School of Arts and Sciences, Sai University, Chennai
E-mail: manobala.t@saiuniversity.edu.in

Antimicrobial resistance (AMR) is a critical global challenge that threatens both clinical practice on Earth and astronaut health
inlong-duration space missions. Conventional antibiotics are increasingly ineffective, and microbial behaviour in microgravity
further complicates treatment. Automated, Al-driven peptide discovery pipelines provide an opportunity to generate novel
antimicrobials and diagnosticsin ascalable, reproducible manner.

This work proposes a custom counter-selection based peptide design pipeline integrated with automation and Al, with the
objective of generating pathogen-specific antimicrobial peptides (AMPs) that:

1.Inhibit multidrug-resistant (MDR) bacterial strains

2.Serve as molecular scaffolds for diagnostic probe development

3.Provide aframework adaptable to space microbiology applications
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Paper ID: #14-6
Automation in Electrical Integration — Accelerating Spacecraft Realization
Roop Kumar B, G Seetha Ram, Renuka R, Binu D, Belgaonkar PV,
U R Rao Satellite Centre, ISRO, Bengaluru
E-mail: roop@ursc.gov.in

Automation in spacecraft electrical integration has become a critical enabler for accelerating satellite realization. Electrical
integration involves harness validation, subsystem functional checks, umbilical interface verification, and operation of Electrical
Ground Support Equipment (EGSE) during various phases of Assembly, Integration and Testing (AIT). Traditionally, these
activities demand extensive manual effort, making them prone to errors, inconsistencies, and longer realization cycles. By
introducing automation, repetitive and time-consuming tasks such as continuity checks, pre-power validation, and interface
testing are executed in a standardized, repeatable, and error-free manner. Automated systems also provide autonomous logging
and result compilation, ensuring complete traceability and enabling offline analysis. These advancements not only reduce the
spacecraft integration timeline but also optimize resources and improve reliability. The paper presents the role of automationin
spacecraft electrical integration, discusses its advantages including faster execution, consistency, and data traceability, and
highlights its potential as a scalable framework for future spacecraft missions.

Paper ID: #17-8
BinGo: Intelligent Solar-Powered loT System for Smart Waste Management
Aayushi Gupta, Ojasvi Tomar, Shraddha Nair, Shreyansh Shrivastava
Manipal Institute of Technology, Manipal Academy of Higher Education (MAHE), Manipal
E-mail: aayushigupta5486@gmail.com

The BinGo system is an integrated smart waste management solution that enhances the efficiency of waste collection using real-
time dustbin fill-level data. Utilizing ultrasonic sensors, LoRa communication, and a mobile application, BinGo enables need-
based collection scheduling, reducing operational costs, fuel consumption, and environmental impact. Its modular, scalable
architecture incorporates a low-power LoRa network for reliable long-range communication. A prototype implemented on a
Seeed Studio XIAO ESP32C6 demonstrates reduced bin overflow through optimized collection routes, supporting cleaner urban
environments. To improve sustainability, the system integrates photovoltaic modules to power sensing and communication
units, reducing grid dependence and extending operational autonomy. It also supports multi-bin configurations, enabling
simultaneous monitoring of segregated waste streams to encourage responsible disposal practices. These enhancements make
BinGo arobust, energy-efficient, and scalable framework for data-driven waste management.
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Paper ID: #18-9
MUC: Multipurpose Universal Chassis for Autonomous Industrial Mobility and Payload Handling
Shashank Sunil Rao, Aayushi Gupta, Shraddha Nair, Ojasvi Tomar, Kartikey Rathod
Manipal Institute of Technology, Manipal Academy of Higher Education (MAHE), Manipal
E-mail: shashanksunilrao@gmail.com

Factories and warehouses today face rising costs and growing delays because they still rely on a lot of manual work and basic
Automated Guided Vehicles. These older vehicles can only move on fixed paths and struggle to adjust to new types of loads or

changing layouts. This lack of flexibility slows down operations and makes modern supply chains less efficient.
The Multipurpose Universal Chassis (MUC) was created to solve these problems. MUC is a modular robotic platform designed for

moving goods and handling different types of materials in factories and warehouses without needing much help from people. It can
map out its surroundings and plan safe paths using advanced sensors like LiDAR and depth cameras, while a robotic arm takes care
of loading and unloading items. What makes MUC special is how it combines several important features: it can drive and navigate
by itself, handle objects with precision, and safely avoid obstacles. It uses smart controls and built-in safety systems to work well

eveninbusy or changing environments.
Testing of the MUC prototype showed that it can accurately find its way, quickly adapt to blocked paths, and safely handle items.

This led to faster deliveries and less need for manual labor compared to traditional systems. The MUC system can make factory and
warehouse work safer, faster, and more affordable. By bringing together transport, navigation, and handling in one flexible robot,
MUC lays the groundwork for the next wave of smart, automated workplaces

Paper ID: #8-15
Automated Review Management System for Spacecraft Development Programs Powered by Al
Gyanesh Kumar
U R Rao Satellite Centre, ISRO, Bengaluru
E-mail: gyanesh@ursc.gowv.in

Spacecraft development programs are among the most demanding engineering undertakings, requiring collaboration across
multiple disciplines, adherence to strict reliability standards, and execution within compressed schedules. To ensure mission
success, projects undergo a series of structured reviews—Baseline Design Review (BDR), Preliminary Design Review (PDR), Critical
Design Review (CDR), Test Readiness Review (TRR), Thermo-Vacuum Test Review (TVACR), Non-Conformance Review (NCR), and
Pre-Shipment Review (PSR). Each review involves extensive technical discussions and generates a large volume of action items. In
missions of national importance such as Chandrayaan-3 and Aditya-L1, the cumulative number of action items has reached several
thousand, highlighting the scale of information that must be managed. Conventional documentation practices, which rely on
manual note-taking, fragmented spreadsheets, and static reports, have proven inadequate for ensuring traceability, timely closure,

and coordination across stakeholders.
To address these limitations, this paperintroduces the Automated Review Management System (ARMS), a modular digital platform

thatintegrates speech recognition, speaker diarization, and natural language processing (NLP). ARMS automates the generation of
minutes of meeting (MoM), identifies and classifies action items with priorities and categories, and provides dashboards for
centralized monitoring and automated reminders. The system ensures secure role-based access, auditability, and compliance with

organizational governance standards.
Prototyping and deployment within spacecraft projects demonstrated measurable benefits. Compared to manual processes,

ARMS reduced MoM preparation time by more than 60%, lowered transcription and diarization error rates through fine-tuned Al
models [2], [6], and significantly improved traceability using unique action identifiers. Stakeholder feedback confirmed enhanced
confidence in documentation reliability and accountability. These findings establish ARMS as a scalable, secure, and mission-ready

framework capable of transforming review management practices in large-scale aerospace programs.




Paper ID: #20-17
Astro-Autonomy: Computationally Efficient Self-Reconfiguration for Survivable Long-Duration Space Missions
B Manvitha, Harsha P, Dhanvantesh S, Puneeth GM
Sree Venkateshwara College of Engineering, Bengaluru
E-mail: manvithareddy3004@gmail.com

Interplanetary probes are often subjected to extreme environmental conditions, resulting in radiation exposure,
thermal effects, and long delays in communications. Conventional automation performs according to static, pre-
programmed responses which precludes effectiveness when responding to unexpected faults and hazards. This
effectively limits resilience and reduces the mission life span. To overcome these limitations, this study presents Astro-
Autonomy, an adaptive self-reconfigurable automation framework for improving the autonomy and survivability of
spacecrafts for long-term missions. The proposed framework utilizes three components: (1) an adaptive method for
fault detection through mechanisms influenced by neural plasticity to recognize the onset of anomalies in real time, (2)
hardware modules that may be reconfigured through evolvable architectures allowing for redistribution of hardware
resources dynamically, and, (3) autonomous decision-making processes that allow subsystems to rewire a function after
directing a reconfiguration from its appropriate modules without human intervention. To implement our study, we
developed a simulation environment to mimic stressors found in deep-space environments, including radiation faults,
thermal effects, and extended periods of communications blackouts. Several metrics were then used to evaluate
performance, including rate of recovery, mission continuity, and computational overhead. Results indicate that Astro-
Autonomy improves the resilience of automated spacecraft significantly, with recovery rates from a single-point of
failure upwards of 85-90% compared to ~40-50% in conventional, static automated systems. Furthermore, during
examples of multi-fault conditions, mission continuity was maintained in such cases in ~60% of the examples, as
compared with ~20% in baseline conditions. Notably, all conditions of Astro-Autonomy remained at levels of
computational overhead below 8% of available power resources.

Paper ID: #26-18
Automation of thruster modelling for characterizing and identifying optimal thrusters for the Space Docking Experiment
Mandarapu Pranavika, KanuPriya Govilla, Nivriti Priyadarshini
U R Rao Satellite Centre, ISRO, Bengaluru
E-mail: pranavi@ursc.gov.in

The Indian Space Research Organisation (ISRO) has successfully conducted its first Space Docking Experiment (SPADEX) in recent
times. This mission comprises two satellites, viz. chaser and the target. Each of these satellites has an efficient reaction control
system comprising accurate relative sensors and actuators. For most of the space docking experiments across the world, the
spacecraft actuators play a vital role in achieving the precise docking specifications. Out of all the actuators, modelling the thrusters
is a critical task as thruster characteristics cannot be predicted accurately due to the quick reaction time and continuous fuel
depletion. Also, in the space docking experiment, there is a requirement for various pulse widths of firing, which emphasises the
modelling of thrusters. Apart from modelling the thrusters, identifying and placing the thrusters on the spacecraft decks also
requires an accurate prediction of thruster characteristics up to four decimal places. A voluminous thruster data comprising
thruster firing patterns needs to be analysed to compute the thruster characteristics precisely.
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Thisthruster firing datais analysed using an automation model that accurately computes the thruster characteristics, viz., rise time,
rise delay, fall time and fall delay. These characteristics are eventually used to identify thrusters and their mounting location on the

spacecraft. The automation software also computes the incremental velocity acquired by firing a block of selected thrusters, which
is useful in designing the threshold limits for the incremental velocity during the mission. The automation software computes the
thruster characteristics within fraction of a second and up to 10 decimal places. Hence, the automation software saves both the
time and effort involved in manual computation of thruster characteristics, thereby avoiding human errors in the computation. The
data provided by the automation software is used in ground testing models to test and qualify the docking algorithm

Paper ID: #31-22
Automatic Calibration Test System for Precision LCR Meters
Rayan Kutty P.P.
U R Rao Satellite Centre, ISRO, Bengaluru

E-mail: rk@ursc.gov.in

Component quality assurance is paramount in achieving successful space missions. Specifically, in human spaceflight applications
the quality of measurements is a highly critical aspect. To achieve this goal large number of EEE (Electrical, Electronic and
Electromechanical) components are screened, burn-in tested for each of the satellite projects realized in ISRO. Capacitors and
inductors are such components screened in large quantities. The quality and reliability of measurements on these capacitors and
inductors are ensured by the practice of periodic calibration of measuring instruments. Calibration is the process of comparison of
the measurement by a unit under test with another reference unit with one order of magnitude higher accuracy or better which is

alsotraceable to national reference standards.
LCR meters are routinely used for screening tests of large numbers of capacitors and inductors of different types. For example, the

Capacitance, Dissipation factor etc. are often measured on capacitors and inductance, Q factor etc. on inductors at various stages of

screening tests. To this end LCR meters are used by the user departments.
This work describes the principle of operation and test procedures of an automatic calibration test system for a popular and highly

reliable LCR meter (Agilent Model E4980A LCR meter). Equipped with proper jigs and fixtures, this instrument can measure
capacitances from 1pF to 100 mF of capacitance and 1nH to 10H of inductance with selectable test frequencies from 120Hz to
1MHz. This instrument is fully controllable through remote commands. A multi-product calibrator which is traceable to national
reference standards provides precise, accurate characterized reference impedances for calibration. The multiproduct calibrator
can source capacitance with an accuracy of 0.25% consistently. The automatic test system for LCR meter calibration facilitates
testing of LCR meters using a programmable multi product calibrator with LAN/GPIB/USB interfaces as the reference impedance
source. Figure 1 displays the basic connection schematics of this test system while figure 2 shows a typical screen shot of the
program while executing. As part of the calibration tests, Amplitude and Frequency accuracies of the test stimulus, Impedance
(Capacitance) and resistance measurement accuracies of the instrument are verified by the test system. This is realized using
LabVIEW based program development with a user friendly GUI (Graphical User Interface). By using automated computer controlled
testing of the capacitance meter the calibration test time and human errors in logging of test data are reduced compared to manual
operations. Thus automation of routine operations of testing can help in enabling mass production of satellites by speeding up
testing and evaluation of satellite systems. The uncertainty involved in the calibration is calculated as per ISO/IEC Guide 98-3:2008,
GUM (Guide to the expression of Uncertainty in measurement) document by this system and is reported..
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Paper ID: #8-23
Real-Time Voice Authentication and Testing Framework for Satellite Commands
Gyanesh Kumar and Shubham Dahatonde
U R Rao Satellite Centre, ISRO, Bengaluru
E-mail: gyanesh@ursc.gov.in, shubham?2262v@gmail.com

Satellite command testing is one of the most critical steps in ensuring mission safety and reliability. Traditional practices often rely
on manual command entry with multiple authentication layers. While secure, such methods are slow, prone to error, and less

suited for high-pressure operations where fast and reliable validation is needed.
In this paper, we present a real-time voice authentication and testing framework designed to streamline satellite command

validation while maintaining strict security standards. The system works completely offline and combines two key components:
Whisper, a state-of-the-art speech recognition model fine-tuned for satellite command phrases, and an ECAPA-TDNN x-vector
speaker verification model trained on operator enrolment data. Together, they enable spoken commands to be recognized
accurately and authenticated against enrolled users before execution. The framework also includes voice activity detection (VAD),
command validation against a secure lexicon, and immutable audit logging for accountability. In testing, the system achieved
transcription accuracy above 97%, speaker verification accuracy above 96%, and reduced validation latency by around 45%
compared to conventional manual and multi- factor authentication processes. Supporting plots, including cosine similarity, pitch
contour, and combined waveform with Mel spectrograms, confirm robustness even in noisy or reverberant environments. This
work demonstrates how voice-driven, Al-powered systems can provide faster, more secure, and more natural interaction for
satellite command testing, with strong potential for future integration into mission-critical operations.

Paper ID: #32-24
Unified Software Solution in Automation of Spacecraft Integrated Test Operation in NISAR mission
Nitin Bhardwaja
U R Rao Satellite Centre, ISRO, Bengaluru
E-mail: nitin@ursc.gov.in

Satellite system consists of space segment (satellite and its components), ground segment (ground operations and equipment),
control segment (ground facilities for management). The control segment manages satellite health and operations. The system
health monitoring and control is one of the important parts of any spacecraft mission operations as part on ground & control
segment. It has been carried out through telemetry analysis and tele commands uplink. Each of Telemetry sources has been
identified with series of parameters through which experts monitor the behaviour of systems to analyse the system performance &
their health. Different techniques are available to present the spacecraft health parameters to aid in analysing spacecraft health
and control such as tabular displays, graphical displays, pictorial and mimic representations. Similarly, controlling of spacecraft is
done through command uplink in appropriate manner and sequences. To carry out efficient in-orbit operations, the evaluation of
these aspects is done on ground through spacecraft test operations in multiple phases. All the ground segment elements such as
software, procedures, databases, operations sequences, scenarios get qualifies during these tests. The ground segment software
brings the major partin spacecraft ground segment elements.

NISAR observatory being joint development project between 2 space pioneer agencies, ISRO and JPL-NASA brought testing
individual systems at different setups starting at JPL-NASA to integration testing at ISRO involving different work centres using
different methodologies. To carry forward experience across testing levels and phases, a unified approach was required.
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The unified software approach in ground software design makes understanding and execution trouble-free for teams working

from test environment to mission in-orbit environment. Diversified user teams across different phases, software usage
patterns, automating operation sequences, hardware differences, network policies, in spacecraft integration and testing bring
challenges to address in unified software approach. In NISAR mission, users (ISRO and NASA) perspective and approach w.r.t.
cultural differences also posed a big challenge in bringing authorization and carry forward legacy approaches. The
implementation of unified software solution along with automation in NISAR spacecraft integration test phases not only
successfully addressed all the challenges but also improved overall spacecraft testing experience right from the beginning of
test beds. The amalgamated implementation of standalone and web-based software brought together procedure execution
and telemetry analysis involving test procedures conversions/generation, validation, authorization & execution and telemetry
analysis, product exchanges. This paper brings out implementation of unified software approach in automation of spacecraft
integrated test operations in NISAR mission. The innovative unified software solution addressed multiple critical subjects in
NISAR mission, right from setting up mission test beds with simulators for system level testing at JPL-NASA, telemetry database
generation & telemetry processing/monitoring for both JPL and ISRO systems, procedure conversions & execution pipeline in
system integration tests with FM hardware systems, protocol definition in procedure authorization & telemetry data
exchanges towards interfacing of NASA-ISRO software systems. The solution prepared both agencies user segments to carry
forward experiences & confidence of critical integration testing phases to mission orbit operations.

Paper ID: #33-25
System Engineering Using Automation for ISR Space Operations: Case Study on Al Enabled Edge Processing and Inter

Satellite Links in a TDRS Framework
H N Prasanna, Sandeep Sharma
Defense Space Agency, Bengaluru
E-mail: drnddsa.ids@gov.in
Emerging Intelligence, Surveillance, and Reconnaissance (ISR) missions in space demand resilient, autonomous, and

bandwidth-optimized communication frameworks. Traditional space-to-ground architectures are constrained by raw data
downlink bottlenecks, leading to latency and inefficient spectrum utilization. This work presents a system engineering
approach leveraging automation, Al-enabled edge processing, and inter-satellite links (ISLs) within a Tracking and Data Relay
Satellite (TDRS)-inspired architecture. Two Low Earth Orbit (LEO) satellites—one equipped with an optical payload and another
with a synthetic aperture radar (SAR) payload—relay processed insights to a Geostationary Earth Orbit (GEO) node via dual
ISLs: an optical/laser crosslink (>1.5 Gbps) and an E-band RF link (up to 1.5 Gbps). High-performance on-board computing
executes Al analytics, including object detection and anomaly recognition, transmitting compressed features rather than raw
datasets. Simulation studies demonstrate up to 80% reduction in data volume, near-real-time responsiveness (<200 ms
latency), and robust resilience through ISL redundancy. The GEO node forwards optimized intelligence to Ka-band ground
stations for mission exploitation. This framework enhances ISR assurance through automation-driven system engineering,
enablinginteroperability across heterogeneous payloads and ensuring contested-space resilience.
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Paper ID: #35-27
Advances in Automated Colony Counting and Antimicrobial Surface Evaluation: Applications in Space Habitats and
Beyond
Venkata Krishna Bayineni’, Girish M Gouda®, S Harshini Tekur’, Omprakash SS', Ramya Prabhu B’

'Prayoga Institute of Education Research, Kanakapura Rd, Bengaluru
*Laboratory for Electro Optics Systems (LEOS), ISRO, Bengaluru
E-mail: krishna.bayineni@prayoga.org.in, ramya.prabhu@prayoga.org.in

Microbial monitoring and antimicrobial control are critical for ensuring biosafety in diverse environments, including
healthcare, industrial, and closed-loop systems such as space stations. Conventional colony counting and antimicrobial efficacy
testing techniques are labour-intensive, time-consuming, and prone to human mistakes. Recent advancements driven by
system engineering principles, including increased automation, sophisticated image analysis, machine learning, and artificial
intelligence, have revolutionized colony counting, yielding faster, more accurate, and reproducible results. Concurrently, the
development of novel antimicrobial surface technologies, including metal-oxide-based coatings and polymer nanomaterial
composite thin films, offers a proactive engineering solution to mitigate contamination risks. The current review highlights
advance in automated colony counting techniques and the development of advanced antimicrobial surface technology.
Crucially, it explores the integration of these automated processes into the standardized evaluation of antimicrobial activity.
The review concludes by addressing persistent challenges, identifying research gaps, and outlining a future outlook for
integrated, engineered systems to ensure robust biosafety in critical environments.

Paper ID: #36-28
Development of Automated Test System for Launch Vehicle Electrical Umbilical Interface Qualification
Balaji M, Kumar D, Srikumar R
Satish Dhawan Space Centre, Shriharikota

E-mail: balajimkm@shar.gov.in
The Electrical Umbilical Interface in a Launch Vehicle Checkout System plays a crucial role in linking ground checkout systems
with the vehicle's avionics, pyros, actuators, sensors, and power systems. The reliability of this interface is regularly ensured by
Test and Evaluation (T&E) process. Effective T&E is essential to ensure reliable transmission of signals, commands, and DC
power across various vehicle stages. Measuring line resistance (Q), isolation resistance (Q), insulation resistance (Q), and
performing Surge Protection Device (SPD) functional checks are carried out manually for each channel during T&E which is
time-consuming and prone to human error. Moreover, the increasing number of electrical umbilical interface lines in modern
launchvehicles has made manual testing inadequate to meet defined timelines and quality requirements.
This paper presents an automated testing framework designed to enhance the efficiency, accuracy, and repeatability of
Electrical Umbilical Interface qualification and validation at the launch pad complex. The proposed automation approach
ensures readiness of umbilical systems for consecutive launch campaigns, reduces operator dependency, and significantly
minimizes testing time while maintaining high reliability and data traceability.
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Paper ID: #39-29
Automation of climatic testing of spacecraft sub system
Pratik Barve, Veeresh R, Lalit Bonde, Ramakrishna M, Prashanth A R.
U R Rao Satellite Centre, ISRO, Bengaluru
E-mail: veereshr@ursc.gov.in

The increasing obsolescence of hardware-specific control architectures poses a critical challenge in sustaining high-reliability
test facilities for aerospace applications. Conventional printed circuit board (PCB)-based controllers used in Thermal Cycling
Chambers are particularly prone to failure, difficult to maintain, and offer limited scope for reconfiguration. This work
addresses this gap by developing and evaluating a programmable logic controller (PLC) and human—machine interface (HMI)
based control and measurement framework as a scalable alternative. The proposed system combines deterministic logic
execution, modular input—output abstraction, and hierarchical safety interlocks with a configurable HMI layer to ensure
precise thermal regulation, fault tolerance, and operator-centric usability. A systematic design methodology is employed,
encompassing requirements analysis, control logic synthesis, hardware—software integration, and validation through
operational testing. Experimental results demonstrate significant improvements in accuracy, reliability, and maintainability
compared to legacy PCB-based solutions. The contribution of this work lies in advancing an adaptable and research-driven
control paradigm for aerospace thermal testing infrastructure, providing a foundation for future investigations into resilient
automation frameworks for critical test environments.

Paper ID: #40-30
Automatic Robust Antenna Pointing Algorithm for Continuous Lunar Landing Communications
Kumar Harshit, Bindu K.R., Senthil Kumar V.
U. R. Rao Satellite Centre, ISRO, Bengaluru
E-mail: kharshit@ursc.gov.in,
Critical mission phases such as lunar landing demand uninterrupted communication between the spacecraft and Earth. High-

rate telemetry, including imagery, sensor data, and navigation updates, must be continuously available at the ground segment
to support real-time health monitoring and autonomous guidance. For such links, the spacecraft typically employs a high-gain,

narrow-beam antenna, while the ground segment relies on large-aperture Deep Space Network (DSN) antennas.
Inthe case considered here, the spacecraft carries a two-axis rotatable high-gain patch array antenna optimized during in-orbit

testing (10T) to account for structural offsets and calibration biases. The ground segment operates the 32 m IDSN antenna in
program mode, meaning it cannot rely on conventional signal strength auto-tracking to maintain pointing. This introduces risk:
prediction-based program tracking may drift due to ephemeris uncertainty, attitude jitter, or ground dynamics, leading to
potential pointing loss. At X-band, the DSN antenna has a half-power beamwidth (HPBW) of only ~0.08°, which translates to a
tolerance of about 1-2 arcminutes for <1 dB pointing loss. Even small misalignments may severely degrade the link,
jeopardizing data continuity during descent and landing.
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Paper ID: #42-33
Automation of ground station using open source software
Gunesh Reddy S, Mohammad Zikriya B, R Vignesh Reddy, Chiranth CS, Anitha C
SIC Institute of Technology, Chikkaballapur
E-mail: anithac.ece@sijcit.ac.in

This article presents an automated ground station built entirely with open-source software and lightweight hardware. A
Python-based system integrates orbital propagation using the SKYFIELD model, antenna rotator control through real-time
azimuth and elevation calculations, and reception/decoding of telemetry and weather images via SatDump. Two-Line Element
(TLE) data from public sources are used to compute satellite passes, including Arrival of Signal (AoS), Loss of Signal (LoS), and
Time of Closest Approach (TCA), with sub-second accuracy. These predictions directly drive antenna rotors while reception
tasks are automated through external tools. To extend usability, the system integrates Internet of Things (IoT) functionality,
enabling received data to be uploaded to the cloud for storage and analysis. A mobile-friendly control panel allows users to
operate and monitor the ground station remotely, while received satellite data can also be accessed directly on mobile devices.
Validated on Raspberry Pi, the system is low-cost, portable, and scalable, providing a practical approach to ground station
automation for research, education, and small-scale satellite communication projects.

Paper ID: #41-34
MBSE enabled Automated Multidisciplinary Workflow for STOP Analysis for Space Systems
Pranjal Sharma, Vishal Naik Bolnekar
Ansys Software Private Limited (Synopsys)
E-mail: pranjal.sharma@ansys.com

Complex engineering systems, such as those deployed in space, are highly sensitive to thermo-structural effects and
performance degradation under extreme space conditions. Addressing these multidisciplinary challenges requires more than
isolated analyses. Model-Based Systems Engineering (MBSE) has been proven to provide structured framework for design and
development of complex systems and conducting multidisciplinary analysis alike Structural Thermal Optical Performance
(STOP) Analysis, enabling engineers to design, analyse, optimize, verify and validate complex system designs through
integrated, automated, and model-driven workflows. While the discussed use case highlights application of MBSE-led
integrated & automated workflow for STOP Analysis, the methodology applies broadly to any kind of system design and
multidisciplinary analyses, verification and validation studies across aerospace, defence, and complex systems engineering

domains.
This study demonstrates how MBSE supports STOP Analysis as a multidisciplinary evaluation of complex systems, highlighting

challenges in predicting coupled physical effects, ensuring requirements verification & compliance, and achieving optimizing
designs through iterative, automated workflows. It also illustrates MBSE's role in enhancing accuracy, traceability, and
collaboration throughintegration of diverse toolsets, disciplines and personasinto a unified workflow.
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Paper ID: #44-36
NISAR Spacecraft Auto Compatibility Test and Challenges
Viswanadha Srivani, Raja Sharma, M. Bhanu, Tosicul Wara, Anjani Srilaxmi
U R Rao Satellite Centre, ISRO, Bengaluru
E-mail: sharmar@ursc.gov.in

NISAR (NASA-ISRO Synthetic Aperture Radar) is the joint project by National Aeronautics and Space Administration (NASA) and
Indian Space Research Organization (ISRO) on an Earth Science mission, and is successfully launched. It will assess how our
planet changes overtime by measuring differences in the Earth's solid surface due to factors like climate change, movement of
glaciers, earthquakes, land-slides, deforestation, agriculture and others. This would be the first dual frequency (L- & S-Band)
space-based SAR mission to monitor the changesin the earth. Inthis paper, test carried out to clear the Spacecraft near to TAYF
(Test as You Fly) is presented. Auto compatibility is the test which will clear all the Spacecraft subsystems as in orbit
configuration. Demonstration of the Dual SAR (L & S band) Payload capability in joint radiation mode along with all spacecraft
bus systems as they will be operated in mission was carried out at CATF facility by conducting this Auto compatibility test. The
transmit and receive characterization of the both L-SAR and S-SAR as in orbit was carried out to clear the S/C functionality as in
orbitinradiation mode at CATF facility and studied the effect of compatibility of all system together.

Paper ID: #45-37
Cable suspended camera system for photogrammetry of very large object
Prakher Singhal, Avenash A, Milind Undale, Murali N S
U R Rao Satellite Centre, ISRO, Bengaluru
E-mail: prakher@ursc.gov.in

The paper presents the design, analysis, and validation of a cable-suspended camera system developed for photogrammetry-
based measurement of large spacecraft structures, particularly ultra-large antenna (UFA) reflectors. Traditional
photogrammetry of large deployable structures is labour-intensive and often infeasible using manual camera positioning. To
address this challenge, an automated cable-driven parallel robotic system was conceived, enabling precise and repeatable
positioning of a gyro-stabilized camera within a three-dimensional workspace. The system architecture comprises four
motorized winches located at the corners of a rectangular workspace, each operating a Kevlar or Dyneema cable attached to a
suspended camera dolly. By independently controlling cable lengths through inverse kinematic computations, the camera can
traverse any point within the defined volume, allowing comprehensive coverage of large reflectors. The control software
integrates camera position inputs, while a remote gimbal head enables full yaw, pitch, and roll motion control. Detailed inverse
kinematics modelling, motor selection, and workspace analysis were performed to ensure synchronized motion of all cables
and motors. Experimental validation was conducted using a 6-meter UFA model, followed by extrapolation to an 18-meter
reflector case. The results confirmed significant improvement in both efficiency and accuracy. The system successfully reduced
the measurement duration from four hours to thirty minutes, demonstrating its practicality for large-scale aerospace
applications. In conclusion, the developed cable-suspended camera system offers a reliable, automated, and scalable solution
for photogrammetric measurements of very large spacecraft appendages. Its modular design and validated performance
establish it as a feasible method for precise non-contact dimensional assessment in large aerospace structures.and ensures
improved accuracy for large antenna structures.
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Paper ID: #47-38
Role of loT systems in Quality 4.0 applications
Nisha G.R, Ravi V
Indian Institute of space Science and Technology, Trivandrum
E-mail: gr_nisha@vssc.gov.in,

Internet of things (10T) platform where high speed sensors and data acquisition are connected with internet connectivity. 10T is
meant for monitoring, acquisition and control application with high-speed data network by which remote control applications are
possible. I0T is the main element of Industry 4.0 platform which facilitates the high-speed industry automation with robotics,
cloud computing, block chain systems and data analytics with Aland ML algorithms. Industry 4.0 is used for product manufacturing
by integrating various high speed digital systems across world. It connects supplier to customer end through the high-speed
internet connectivity by sharing the information of product manufacturing in real time. The 10T systems which is mainly do the
controlling, monitoring and data sharing across the other systems which are connected in Industry 4.0 for automated product
manufacturing. The product quality is an essential feature of any product and is to be assessed by not compromising any functional
requirements of the product. The product will be successful if its quality is assessed in a correct manner and at the speed of industry
4.0 operations in real time. Quality 4.0 is the quality concept where the product quality is assessed and assured with digital
technologies in real time. Earlier, the product quality is measured by manual and semi-automatic manner and are time consuming
as they are carried out in offline mode. IOT systems are playing a major role to assess the digital quality of the product by utilising
the efficient functional digital elements by which it is configured. In this paper, the role of IOT systems to measure and assess the
product quality at the speed of manufacturing is explained. A framework is proposed to implement digital quality in real time is
proposed by which product quality is assured automatically and without any offline interventions. The framework comprises the
IOT systems where the sensors, acquisition systems and controlling interfaces can support the implementation of digital quality
and sharing information across the functional blocks of product life cycle. SPC (Statistical Process Control), 3-Sigma, Al driven
quality tools are explained to assess and report the digital quality of the product/s towards the successful implementation of
Quality 4.0. The proposed framework can be adopted for any product and service sectors where Industry 4.0 is implemented.

Paper ID: #46-39
Automated Modelling of a Large Deployable Antenna Structure (LDAS) for Space Applications
Anshumaan Sharma, B P Nagaraj, H N Suresha Kumar, K Balaji, A Shankara
U R Rao Satellite Centre, ISRO, Bengaluru
E-mail: anshumaan.sharmal1308@gmail.com

Large Deployable Antenna Structures (LDAS) are essentially deployable structures in modern space systems, offering high
packaging efficiency and significantly large deployed sizes. However, the modelling of such systems poses considerable challenges
due to their inherent structural complexity, which involves numerous links, joints, and intricate deployment mechanisms.
Traditional modelling approaches require rebuilding models from scratch whenever changes in configuration or design parameters
occur, making the process time-consuming and susceptible to errors. To address these limitations, the present work introduces an
automated modelling methodology implemented in MSC ADAMS through the use of macros. MSC ADAMS is a multi-body
dynamics software used to simulate the realistic motion behaviour of mechanical systems. The proposed macro is designed to
automatically generate complete kinematic models of LDAS based on user-defined parameters, including the number of bays,
stowed dimensions, and dimensions of structural elements such as horizontal members, radial members, hinge brackets, and
folding brackets. By incorporating parameters into the macro, the modelling process is generalised, enabling rapid creation of
multiple configurations without repetitive manual effort.
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Paper ID: #48-40
Case Studies on Automation Engineering Implementation in High Altitude test facility for testing monopropellant Thrusters
Muthuselvi K, Yaswanth Ram G, V Abarna, Krishna Mohan Shanbhogue, Shambayya K
Liquid Propulsion System Centre (B), ISRO, Bengaluru
E-mail: muthuselvi@lpscb.gov.in

Ground testing is a critical phase in the qualification of monopropellant thrusters employed for attitude control and orbit-raising
maneuvers in Earth Observation Spacecraft (EOS). These thrusters are evaluated within vacuum chambers that replicate space-like

conditions, achieving pressures down to 10~ mbar via a dual-stage pumping system comprising rotary and roots pumps.
The proposed framework integrates Programmable Logic Controllers (PLCs) for pump sequencing, Supervisory Control and Data

Acquisition (SCADA) systems for real-time monitoring, and Internet of Things (loT)-based sensors for continuous health

diagnostics. Safety interlocks and automated test cycles are incorporated to improve operational reliability and consistency.
During automation implementation multiple challenges were faced such as interfacing of sensors to PLC and acquiring their data

for proper functioning, tackling interlock failures due to failure of sensors, devising of interlocks to implement personnel safety
during thruster testing, ensuring seamless switching of control from local HMI to a remote SCADA system, etc. All These challenges
were mitigated by rigorous testing and smooth functioning of the automated system was established.

This paper presents the design and implementation of an automated control framework for vacuum chamber operations,
addressing challenges associated with maintaining operational vacuum levels during thruster firing and expulsion of combustion
by-products. Automation replaces manual procedures to reduce human error, enhance test repeatability, and enable real-time
decision-making. A modular software architecture is adopted to ensure system scalability and adaptability.

Paper ID: #52-42
GEO / IGSO Spacecrafts Power Subsystem Mission Operations Automation using Model based Health analysis and
Operations Management Tools
Lalitnarayan Baniya, Anoop Kumar Ojha, Neeraj Kumar, Balkrishna Tripathi, RajendraBabu Dhadi
Master Control Facility, ISRO, Bhopal
E-mail: lalitbaniya@mcf.gov.in

Spacecraft power subsystem health analysis and operations planning has been a challenging task in GEO/IGSO mission operations.
Over the years, there has been improvements in power subsystem design. Improved solar cells, batteries are being used for high-
power GEO satellites. Efficient and accurate planning of power subsystem operations ensures, safe battery operations, during
Solar/Lunar eclipse, NSSK/EWSK manoeuvre. Solar array generations and degradation estimations ensures bus—latch-up free
operations by proper power margin maintenance. The Power subsystem being a critical element for the spacecraft need timely
detection of non-nominal component or subsystem behaviour. Battery cell degradation due to ageing or random cell failure or
solar array non-nominal degradations are possibilities. Analysis tools can ensure timely detections and estimations more
accurately in an automated manner and finding can help mitigations to prevent further degradations. Tools helps auto Database

generations and management which facilitate long term, short term, seasonal and across season comparative statistical analysis.
This paper presents Analysis tools, techniques and methodology of GSO/IGSO spacecraft power subsystem health analysis and

operations planning for various mode of operations. Over the years, conventional statistical tools have been used for the purposes.
Tools have evolved which make use of machine learning and models based approach along with the conventional statistical
algorithms. These tools make predictions and estimation in automated manner and gives output in tabulated report formats along
with the relevant findings and charts. These tools have improved accuracies of predictions and made operations planning works
more accurate, efficient and timesaving.
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Paper ID: #51-44
The Design and On-orbit Experimental Verification of an Electronic Dosimeter System for LEO Missions
Krishan Kumar, Biju V' S, Balan K, Biju V Gopal, Mohammed Basim, RadhaKrishna Pillai, Anand Shankar, Vinoj VS
ISRO Inertial Systems Unit, Trivandrum
E-mail: krishanisrokr@yahoo.com

lonizing radiation can cause significant issues for space assets, potentially leading to performance degradation, loss of
functionality, or mission failure. Therefore, accurate measurements of Total lonizing Dose (TID) and the risk of Single Event
Effects (SEE) are essential inputs for designing reliable spacecraft and payloads. Considerable research has already been carried
out by universities and research organizations to characterize the radiation environment in low Earth orbit (LEO). However,
such experiments are expensive due to the high cost of dosimeters and the substantial launch expenses. A low-cost electronic
dosimeter package is highly valuable for in-situ measurement of TID in radiation-prone zones. The most expensive component
of a dosimeter is the sensor section, and its cost can be substantially reduced by using a third-party semiconductor-based
radiation measurement chip. The overall dosimeter system cost is reduced by using third-party semiconductor-based radiation
sensing chips. It enables wider deployment and more frequent radiation monitoring missions without compromising
measurement fidelity.

Paper ID: #53-45
Automated System Configuration for Streamlined Spacecraft Design
Mohammed Aamer Mohiuddin, Shailandran M K
U R Rao Satellite Centre, ISRO, Bengaluru
E-mail: aamer@ursc.gov.in
Spacecraft preliminary system design presents significant challenges in efficiently configuring complex, multidisciplinary
subsystems to meet diverse mission objectives. The process demands careful selection and integration of numerous
subsystems from multidisciplinary teams. Existing analytical and Product Lifecycle Management (PLM) tools typically lack an
adaptable, integrated framework for early-phase configuration decisions, resulting in manual, time-intensive workflows prone
to interface inconsistencies and costly iterations. The CDU is structured as a Knowledge-Based System (KBS), built around a
comprehensive Component Specification and Constraint Repository within a PLM environment. The methodology centres on a
Rule Engine that executes expert-derived logic to enforce cross-disciplinary interface compatibility and automate design

synthesis.
This paper introduces the Configuration Definition Utility (CDU)—a novel knowledge-based automation tool aimed at

streamlining preliminary design configurations through codification of expert knowledge. The primary objective is to
streamline the configuration workflow, enabling engineers to make informed, seamless, and cost-effective decisions when
integrating new subsystems or optimizing existing designs.
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Paper ID: #54-46
Automation of Operations for a Spacecraft in Geo Transfer Orbit
Praful H Roy', M Y Akram’, Shreedhar P Kulkarni', Subramani R, Srinivasa Murthy D", Kiran K', Gomathi Saratha C?
'Master Control Facility, Hassan, ‘U R Rao Satellite Centre, ISRO, Bengaluru
E-mail: roy.praful@mcf.gov.in

Operating a spacecraft in an elliptical geo transfer orbit throughout the mission life presents multiple constraints and unique
operational challenges. The long-term operation at lower perigee altitudes in the presence of atmospheric drag compounds
momentum build-up and necessitates optimized momentum desaturation cycles. When perigee height is not maintained,
atmospheric drag affects the apogee height. Reaction wheel speeds vary drastically with each perigee passage and due to
external disturbances, requiring periodic thruster operations to maintain wheel speeds within limits and ensure stable
attitude. To address these complexities, operational strategies have evolved from initial manual ground commands to
automation with effective utilization of on-board features, notably leveraging the On-Board Timer (OBT) system for all key tasks
such as solar array positioning at perigee, eclipse operations, auto momentum dumping during non-visibility periods, perigee
raising maneuvers and payload operations. Attitude control switches efficiently between inertial (sun-safe) and payload
(earth-oriented) modes to achieve operational requirements amidst time-varying visibility windows and frequent eclipses.
Comprehensive automation was progressively implemented to manage constraints like overhead pass, varying signal and
power levels, and limited station visibility without using external station support, ultimately allowing the spacecraft to
maintain service and optimize payload usage in an elliptical orbit. This progression streamlined ground resource usage and
provided valuable lessons for future satellite missions operating under non-ideal conditions and prolonged orbit raising, such
as electric propulsion system-based orbit raising.

Paper ID: #56-47
Design Architecture of an Automated Programmable Power Protection Unit for Spacecraft Power Simulators
Tushar Golani, Ganesha N, Gladys Priyadarshini, Meshram Akshay Vijay, Gunti Anjaiah
U R Rao Satellite Centre, ISRO, Bengaluru
E-mail: golani@ursc.gov.in

Spacecraft during integrated tests gets interfaced to power simulators. Battery simulators and solar array simulators as
electrical sources simulate the terminal electrical characteristics of the on-board battery and solar arrays. It is imperative to
provide protection to the spacecraft from power outages witnessed due to either failure in power simulators orin the on-board
circuit. The article brings out a design for developing automated and programmable power protection unit that safeguards the
spacecraft from power outages. The programmability is achieved in setting the level at which the protection acts as well as in
programming the time taken for isolating the power simulators.

f




Paper ID: #49-48
Automating Spacecraft System Compliance for Environment Test Level Specification
Alok Kumar Jha, Ranjith V, Arun Kumar S
U R Rao Satellite Centre, ISRO, Bengaluru
E-mail: alokjha@ursc.gov.in

The increasing complexity of spacecraft architectures and the demand for accelerated development timelines, amplify the
limitations of manual compliance methods. Compliance with environmental test level specifications (ETLS) is a cornerstone of
spacecraft qualification, ensuring structural robustness and functional reliability under launch and operational environments.
Ensuring compliance with ETLS is critical for spacecraft reliability and mission success. Traditionally, this verification relies on
manual interpretation of specifications, correlation with subsystem data, and iterative documentation. Such processes are
labour-intensive, prone to error, and inconsistent across projects, creating bottlenecks in spacecraft development cycles.
Although digital engineering and model-based practices are gaining prominence, a comprehensive and automated framework
for ETLS verificationis yet to be established.

This work proposes a systematic methodology for automating ETLS compliance assessment. The proposed framework digitizes
specifications, applies rule-based and weighted verification algorithms, and integrates visualization through compliance
dashboards. By reducing subjectivity and enhancing traceability, the methodology delivers measurable improvements in
accuracy, efficiency, and scalability, advancing the state of practice in spacecraft system engineering.

Paper ID: #57-51
On-Orbit Self-Calibration, Diagnostics, and Auto-Recovery of Optical Encoders for Automation in Spacecraft Payloads
Ponmalar M, Regia M, Haridas TR
ISRO Inertial Systems Unit, ISRO, Trivandrum
E-mail: ponmalar_m@vssc.gov.in

High-precision payload pointing in spacecraft relies on optical encoders as rotary angle feedback sensors, requiring arc-second-
level accuracy over long mission lifetimes. Traditional encoder designs, while precise in controlled laboratory environments,
are susceptible to calibration drift, thermal variations, mechanical eccentricity, and radiation-induced anomalies in orbit. Their
dependence on manual recalibration or hardware redundancy increases mission cost and limits autonomy This work
introduces a self-calibrating, self-diagnosing, and self-recovering encoder architecture, designed to sustain accuracy and
functionality under on-orbit disturbances. The design has been verified on a flight-model sensor developed, qualified, and
inducted for flight use on the Oceansat-3A Scatterometer Scan Mechanism Payload. Verification was carried out through fully
automated ground-based test cycles simulating orbital conditions, and the architecture is scalable to on-orbit calibration and
verification.
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Paper ID: #61-52
Mission Analysis Framework Development Towards System Engineering Process Automation: A Case Study for a Medical

Evacuation Aerial Platform
Rajath Pai K', Manabendra M De’
'Blue Kei Solutions, Pune,
’CSIR, National Aerospace Laboratories, Bengaluru
E-mail: Rajathpaik@blue-kei.com, manav.nal@csir.res.in

This paper presents the development of a mission analysis framework aimed at advancing systems engineering process
automation, demonstrated through a case study on a medical evacuation aerial platform. Leveraging the HyperKube
Framework, the study integrates stakeholder-driven mission analysis with structured artefact modelling, digital thread
connectivity, and requirements automation.

Nine core artefacts ranging from mission scenarios to risks and mitigations are systematically linked to ISO 15288 lifecycle
processes, enabling traceability, regulatory compliance, and lifecycle rigor. The case study highlights how automated
requirement derivation, risk management, and information mapping can improve responsiveness to stakeholder needs,
enhance safety assurance, and reduce manual workload.

Early results underscore the potential of mission health dashboards, structured information capture, and digital export
functionsin driving future model-based systems engineering (MBSE) practices. While the medical evacuation case reveals gaps
in stakeholder coverage and requirement completeness, it establishes a foundation for scalable automation approaches in
complex aerospace programs.

Paper ID: #60-95
Regex-Driven Automation of Test Log Generation for Star Sensors
Suja PV, Laby Jiji Ninan’, Mamta Satywali’, Ashritha MS’, Arpana Aravindakshan’, Gyanendra Kumar Kashyap', KR
Muralidhara®, KV Sriram'
'Laboratory for Electro Optics Systems (LEOS), ISRO, Bengaluru
*Kristu Jayanti College, Kothanur, Bengaluru

E-mail: suja@leos.gov.in
Star sensors are critical elements in spacecraft for determining orientation in space. Due to theirimportance, extensive testing
is carried out before integration. The test logs generated from these experiments must be compiled into standardized
documentation. At present, this process is manual, time-consuming, and prone to errors such as typos and inconsistencies.
These issues reduce efficiency, delay workflows, and may compromise traceability of test data. Automation offers a reliable

solution to address these challenges making log analytics, retrieval and general access of data from logs more efficient.
Test Log Automation tool is a GUI-based application designed to extract data from selected base files. Using placeholders and

regular expressions (regex), the application identifies and retrieves specific values from these files. The extracted data is then
stored into user-defined template files for further use. This tool is implemented in Python and utilizes JSON files for efficient
data manipulation and storage.
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Paper ID: #60-96
Automated Unit Testing Framework for Ada Software Using Python
Ashritha M S', M S Harshinee Shree Sharvani’, K. Sri Sai Yasaswi’, Suja P V', Mamta Satywali’, Arpana Aravindakshan’,

Gyanendra Kumar Kashyap', KR Muralidhara’, KV Sriram'
'Laboratory for Electro Optics Systems (LEOS), ISRO, Bengaluru
*Sapthagiri College of Engineering, Bengaluru
*VIT-AP University, Amaravati
E-mail: ashrithams@leos.gov.in

In space based safety critical processor based systems, Ada language is used for its safety set, modularity and strong typing
features. Unit Level Testing(ULT) is the first phase of testing to ensure software correctness and reliability, but analyzing the
code and preparing test cases manually is time-consuming and error-prone. Existing commercial ULT tools provide powerful
automation, but are locked with higher tier licenses, complex licensing structure where documentation, code coverage,
integration with target simulator are all separate licenses. Additionally, there would be no community support for
development but rather limited support from vendor which most likely causes delay. To address these disadvantages, the
paper presents an indigenous tool development of Unit level test environment for Ada using Python framework. The
framework automatically extracts for the user, all details of the Ada body file including procedure arguments, inputs, outputs,
constants, variables, and their data types, etc. This aids directly in planning test cases for the user. An Ada code parser is at the
heart of tool development. The detailed sections discuss the implementation of the parser and an extension to it where a
detailed design document template is generated automatically. The tool overall offers a lightweight, extensible solution for Ada
unit-testing automation and documentation.

Paper ID: #60-97
Automation of Common Database Generation for Satellite Telemetry
Mamta Satywali’, Arushi Gupta®, Arpana Aravindakshan’, Suja P. V.", Ashritha MS'
‘Laboratory for Electro-Optics Systems (LEOS), ISRO, Bengaluru,
’JECRC University, Jaipur
E-mail: mamta.satywali@leos.gov.in
An essential aspect of any satellite mission is telemetry, which provides critical insight into spacecraft health and performance.

Itis required to accurately decode raw telemetry datainto user understandable Process Identifiers (PID) for monitoring various
subsystems. Manual preparation of PID decoding Common Databases (CDB) is time-consuming and error-prone, especially for
missions with thousands of parameters. This paper presents an automated tool that generates standardized CDBs for both
existing and new systems. The approach primarily involves reusing existing mappings for heritage subsystems with updated
telemetry indexing, while for new systems, it parses telemetry source code to extract PID definitions. Verifications of auto
generated CDBs confirmed accuracy and revealed errors in heritage CDBs also. This tool has been applied to Star Sensor and
Rendezvous Processing Unit (RPU) subsystems, to generate thousands of PIDs within seconds, significantly reducing manual
effort and improving data integrity.
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Paper ID: #60-98
Automation of Batching and Packing of Burn Rate Modifier in Solid Propellant
Raman GKV, Limmayya J, Pugalendhi C, Chaitanya M, Sangeetha K, Sai Nishanth M
SDSC-SHAR, ISRO, Sriharikota
E-mail: ramangkv@shar.gov.in

This paper details about the automation of batching and packing of Activated Copper Chromite (ACR). ACR is a critical ingredient in
the formulation of solid propellant. It acts as a burn-rate modifier and determines the thrust profile for the solid motor. The thrust
profile of a solid motor plays a key role in designing the flight control systems. Hence, the batching accuracy of ACR plays a critical
role in the properties of solid propellant. The batching and packing process of ACR is automated by using a hot-standby PLC
(Programmable Logic Controller) and HMI with ring architecture for increased system availability. An algorithm is developed for
accurate batching of ACR using of bin vibrator and speed controlled vibro-feeder. The complete process can be operated in discrete
and auto modes via HMI. The controller program uses a state-based logic for handling the devices in a pre-defined sequence with
various process and safety interlocks. The proposed algorithm for batching results in an accuracy of 0.00143% (100 mg) for varied
batching quantities.
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We design and manufacture sensors that detect and measure
temperature, pressure, angle, level, motion for
monitoring and control

No.21/B, KIADB Industrial areqa, 15 phase,
Kumbalgodu, Mysore road,
Bangalore — 560074

WWW. Macurex.co.in

H G Bhaskar — 98450 04011, bhaskar@emacurex.co.in
Kaushik Narayan — 98867 54716, kaushiknarayan@macurex.co.in
Rajeev — 98455 48155, rgjeev@macurex.co.in
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PIONEERING
'MAKE IN INDIA'
IN AEROSPACE

The C295 is a reliable and highly versatile tactical transporter, serving the
Indian Air Force on various missions. Together with the Government of India,

we support the modernisation of the Indian armed forces and the development AI RB U S
of the country’s defence manufacturing ecosystem for an ‘Aatmanirbhar Bharat'.




& CENTUM

TEAM WORK | TECHNOLOGY | TRUST

Founded in 1994, Centum Electronics Limited (Centum) is one of the largest Electronics
System Design and Manufacturing (ESDM) companies in India.

We offer entire spectrum of design services and manufacturing of systems, subsystems

for mission critical products in Defence, Space, Aerospace, Industrial, Transportation and
Medical sectors.

World-class design & manufacturing facilities across North America, Europe and India,
with cutting edge infrastructure as well as a global supply chain capable of delivering
products with high quality and reliability anywhere in the world.

CENTUM ELECTRONICS ONBOARD

Unlocking the Cosmos NOTABLE MISSIONS
Mangalyaan, Chandrayaan,
EMISAT, GSAT series,
IRNSS Series, RISAT Series

> ELINT/EW RF/Microwave

> SAR Imaging Intersatellite Link

> Hyperspectral Imaging Digital & Signal Processing
> loT Power Conditioning
Inertial Sensors

OVER 20 YEARS OF Presence in Launchers

CREDIBLE SPACE 50+ Launchers
HERITAGE

0 Sp
\ '90@ Presence in Satellites

24+ Years 50+ Satellites

Space Journey

Space Manpower 1 Modules/Subsystems in Space

2000+ Man-Years 100K+

Spaceborne Payloads Integration Small Satellites
(EW, Radar Imaging, Earth Observation) Capabilities Designs Capabilities

STOWED DEPLOYED
CONFIGURATION CONFIGURATION

Q +91 80414 36000 B sales@centumelectronics.com #% www.centumelectronics.com




Kepler Aerospace is a vertically integrated space based
intelligence, surveillance and reconnaissance solution
provider powered by swarming satellites and global
ground station networks. Kepler’'s avionics is deployed
across space, airborne and terrestrial platforms in
several programs including Gaganyaan and Tejas

aircraft.

SPACE-GRADE ANTENNA
BUILT FOR GNSS

Citadel Peak

Space Based Surveillance

Citadel Lite

Space Based Surveillance

Citadel Prime

Space Based Surveillance

Defense / Intelligence

Multi-Sensor Satellite
Constellation

Single-sensor satellites powered
by Kepler-built RF Sensors and
partners building hyperspectral,

SAR, Optical, single sensor
swarming satellites.

Hedge Funds /
Trading Desks

Data Analytics & Insights
Platform

Fusion of multi-sensor data to
deliver actionable insights.
Proactive threat monitoring and
alerts.

Savvy Data Consumers

Mission Operations as a
Service

Helping companies focus on
core sensor tech by reducing
operational headaches and
optimising data ingestion
pipelines

Satellite Operators

Ground Station as a
Service

We operate a global
network of 30+ ground
stations enabling
continuous connectivity
and mission control.

Kepler Aerospace’s supply chain and
customer network reflect a vertically
integrated approach — from subsystem
design to end-user data delivery.
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FERMIONIC

Fermionic Design is a Bangalore-based fabless semiconductor company
specializing in RF chipsets for Radar, Satcom, and 5G phased arrays.
Backed by leading investors and founded by industry veterans, we are

among the first participants in India’s Design-Linked Incentive (DLI)
program.

X- Band 8-12GHz TDD Beamformer with High TX Psat and RX Linearity
Ku-Band 12-18GHz TDD Beamformer with integrated ADC
X/Ku Band TRM - 2/5/8/12W with integrated RF Detector and Limiter
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IRTECH

Customer Satisfaction Is Our Success

B

OLS5100 3D Laser Scanning Microscope

Handheld XRF Analyzer

Scanning Electron Microscope

C & 5 for Metal & Inorganic

[=] e [m]
EF Q | R Technology Services Pvt Ltd
Em.l;:;m.ln ! ‘."’9135574432?3 E info@irtech.in




Leybold

Leybold’s Vacuum & Temperature Control Solutions for Space Research

Leybold stands at the forefront of space exploration, enabling groundbreaking research
through its advanced vacuum and cryogenic technologies.

From reflective coatings on telescope mirrors to the rigorous testing of spacecraft
components, Leybold’s vacuum systems simulate the harsh vacuum of outer space
right here on Earth—ensuring every satellite, rover, and instrument is truly space-ready.

Central to these simulations is the UNIVEX S a turnkey system replicating extreme
vacuum environments with high reliability and flexibility, suitable for testing everything
from PCB boards to full spacecraft.

But vacuum alone isn’t enough. Temperature control is critical, especially under
cryogenic conditions required for superconductors and sensitive instruments. Leybold’s
COOLPOWER cold heads and COOLVAC cryo pumps offer robust, oil-free cooling
down to 8 K, without the need for liquid helium or nitrogen—ensuring stable thermal
environments for both terrestrial and extraterrestrial applications.

Leybold has the complete vacuum hardware required for supporting cosmic research to
detect black holes. The prototype built in India recently for LIGO (Laser Interferometer
Gravitational-wave Observatory) research has all the vacuum hardware from Leybold.

it
TH

For all other Vacuum related product requirements please visit our website leybold.com/en-in.

Contact us:sales.bgl@leybold.com, Toll Free:1800 258 7674.



MEASURE

Solution for Measurement & Calibration
s
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AR S e e
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Well established setup for custom solution supplier for Instrumentation
companies, Aerospace, Refineries, Power Plants and Automation suppliers
with more than 25 years’ experience in various testing & measurement
solutions(Pressure, Temperature & Electrical) including calibration services.

Our experienced engineers & experts are your competent and dependable
contacts for any type of prototype development or support services.

PRESSURE | TEMPERATURE | ELECTRICAL | MULTIFUNCTION

We do customised laboratory setup including the calibration Test Benches
and Software for various Pressure, Temperature & Electrical Parameters.

ti HENEEE | § ke,
(Mnim e |

Measurecal Instrumentation India Private Limited
sales@measurecal.com | +91 9500096447



MSME TOOL ROOM, BHUBANESWAR
(Ministry of MSME, Government of India)

ﬁ CENTRAL TOOL ROOM AND TRAINING CENTRE

T arm B-36, Chandaka Industrial &rea, Bhubanaswar —751 024{Odisha)
FROEKTE N N e et Phone: +91-674-2654701, 2654711, 2654712 T i

G 143 R

E-mail: ctic@ctic govin website: www.ctle.govin
“High Precision with Zero Deviation”

NABL Accreditation Lab for Dimensional Metrology

Manufacturing of High Precision Components for Aerospace and Defence,

Design & Development, Manufacturing, Qualification Testing of Aerospace Assemblies .
Design & Production of Presstools, Dies, Moulds, Jigs & Fixtures and Gauges.
Providing Specialised Training Program on Skill Upgradation to Technical Students and
Corporate People on Mechanical, Electrical, Electronics,loT, Industry 4.0,IT and Civil Engg.
Technical & Management Consultancy Services For MSMEs
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A N A L Y T CcC A L
WHERE COMMITMENT IS CULTURE

Labindia Analytical Instruments s

Pvt. Ltd. is a renowned Indian India’s Leading
company specializing in the OMfT:;I;g:glrf;:tmments
manufacturing and distribution

of a diverse range of analytical
instruments and  laboratory all
equipment. Our company is W\:’“’fm/
headquartered in Thane, and 00 Touch Sereen
we have two manufacturing

facilities based in Navi Mumbai,
Labindia has a pan-India
presence with a wide network of LS
12 reglonal OffICeS, appllcatlon SmartGlasSsMw;reWashar AtomicAbsorpl:’:sgggclropholometer
lab, and service support teams - v >
ensuring prompt assistance and l H -’ -=_ ,
expert guidance to clients _

across the country ICP MS 3500 NMR Spectrometer 1CP 5000 BV

Committed to Excellence

‘Y% ZETATEK"

Y‘_

Established in 1990, Zetatek Technologies Pvt. Ltd. is a leading Hyderabad-based
manufacturer of advanced testing and simulation equipment for Defence, Aerospace,
Automotive, Electronics, Nuclear, and Seismic industries. Its major product lines include
Environmental Simulation Chambers, Motion Simulators, Pan-Tilt Positioners and Electro-
Optical Tracking Systems. The company also collaborates with global partners to bring
world-class testing and simulation solutions to India, offering one of the most
comprehensive product ranges in the industry. Aligned with ‘Make in India’ and
‘Aatmanirbhar Bharat’ initiatives, Zetatek is classified under Buy (Indian-IDDM) in DAP

2020, reinforcing its commitment to indigenous innovation and technological self-reliance.
Contact Details: E:sales@zetatektechnologies.com, P: +914023721000, W: www.zetatek.in

PEReT

Centrlfuges Pan Tilt Positioners

Electro Optical

Rate Tables Motion Simulators

= MEMS Sensors = Electro Optical testing = Video Trackers
= Transit cases = SLEDs = Precision Optics

Systems




The pressure has never been greater on manufacturers of
industrial machinery to achieve higher productivity, premium-
quality products, and maximum energy efficiency, all at less
cost. Many machine builders are also trying to incorporate new
technologies, manufacturer with new raw materials and find
new ways to differentiate themselves in the marketplace.

Moog's expertise is in providing high performance motion
control solutions combining electric, hydraulic, and hybrid
technologies to help performance-driven companies develop
their nexgeneration machines. From designing and

manufacturing products and solutions to providing expert
consultative support, Moog collaborates with customers in
many of the world's most challenging industrial applications.

Boosting Productivity of Test & Simulation
Systems

Requirements for motion control in Test & Simulation
equipment are challenging including the need for the highest
precision, reliability, and productivity, even in harsh
environments with high temperature. Moog's 40 years of
experience in the industry provides a deep application
knowledge that is matched with a proactive approach to
offering products and solutions that meet the exact
requirements of this industry.

Moog offers a wide range of hydraulic and electric products
and solutions to meet a growing range of some of the most
demanding applications on test & simulation machinery. From
world-class actuators &servo valves to robust controllers,
Moog is a leader in providing products that are the most
reliable to meet the needs of operations that run 24/7.

Our solutions can be found in the following high performance &
demanding Test & Simulation applications

Full Scale Static & Fatigue Test systems for aircraft
Flight simulators

Control loading systems & vibration platforms
Simulation tables for component testing
Aerospace aggregates test system

Automotive Test Systems

Structural test systems

Universal Testing systems

Driving Simulators

Entertainment simulators

Full scale structural test system 6 DOF Motion system

Control Loading system Simulation Tables

Electric Test Systems Motion Base with VR

Aero-Test Controller Hydraulic Service Manifold

WWW.moog.co.in / info_india@moog.com

Contact Us: 080 4057 6600



X Azista is one of the largest space systems firms in India, specializing in providing
Aleta end-to-end solutions, including the Design, Development, Mass-Manufacturing, Testing,
and Qualification of Satellite Buses, Subsystems, and Earth Observation (EO) Payloads. It
boasts an impressive installed annual production capacity of 100 satellites/ year and operates a 50,000
square-foot facility equipped with state-of-the-art infrastructure for the development and manufacturing of
highly reliable space systems. Azista’s significant contributions to various ISRO missions highlight its
expertise and commitment to excellence. The company has provided high-reliability (Hi-REL) electronics for
prestigious projects such as Cartosat-3, NISAR, RISAT, Chandrayaan-3 and many more.

Infrastructure Our Locations

Mission Control Center
Hyderabad

Corporate Office/APRIL Azista Composites

Hyderabad

Azista Space Azista BST Aerospace Azista - Electronics & Defence
Ahmedabad Ahmedabad Ahmedabad

Mass Manufacturer of Subsystems
(100+ units per year)

Azista 100 / 100-HP/ 200
Modular Small Satellite Bus

X-Band Transmitter Reaction Wheel Assembly (RWA)

Power Control Unit (PCU) Battery (BAT)

FineView

Ultra High Resolution, Electro-optical Payload

Payload Power and Command Unit (PPCU) Command and Data Handling System (CDH)

Azista Industries Private Limited
Registered Office: Sy. No. 80-84, Melange Towers, 4" floor, ‘C’ Wing, Patrika Nagar, Madhapur, Hyderabad, India — 500 081
® www.azistaindustries.com ® contactus@azistaindustries.com  Contact: Vedavyas Acharya, +91 99660 66209
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2025 S Rankings 2026
Ranked 80 A+ Grade by NAAC Rank Band: 1201-1500 Accredited Programs

(Deemed to be University)
Where there s space for every dream
3 44 160+ 5500+ 29000+

Manga|uru ° N|tte ° Benga'uru Campuses Institutions  Programs Faculty Students

HENESINIEEe M
Experience Success EXCELLENCE

Admissions are open for 2026-27
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Medicine Dentistry Pharmacy Nursing

(0] 6‘ &w
Ly ) @ =)\ @?%
Physiotherapy  Speech & Hearing Allied & Healthcare  Biomedical
Science

e @ A& [E

Engineering Pilot Training Flight Dispatcher  Architecture &

Hotel Culinary Arts
Management

Q?é = y . SCAN CODE TO APPLY

Airlines & Media &
Tourism Communication

A

Fashion Design Interior Design

g

BCom/BBA/BCA MBA/MCA/MTech
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NS“— NeEwSPACE INDIA LimiTED (NSIL) 4;:@
A fully owned Government of India company i
Commercial arm of ISRO

LEADING INDIA’S SPACE BUSINESS
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