
Unlocking new 
possibilities with AI in 
aerospace and defense 



AI is reshaping nearly every industry, and A&D is no exception. AI adoption has enabled 
significant advancements in both commercial aerospace and defense, with applications 
ranging from predictive analytics to autonomous systems and decision suppo�. As AI 
evolves, the industry will fu�her leverage its potential to drive innovation, improve 
operational e�iciency and enhance safety and security. The figure below shows the 
evolution of AI from rule-based expe� systems to the cognitive systems and GenAI 
technologies in use today. 

By harnessing the power of AI, A&D companies are unlocking new possibilities through 
enterprise transformation across various business functions and processes, resulting in 
cost reduction and improved e�iciency. The availability of enormous amounts of data and 
advances in computing power have propelled the adoption of the data-driven AI approach, 
which has been instrumental throughout the A&D product lifecycle. A few processes that 
have been especially impacted include engineering design, additive manufacturing, supply 
chain optimization, contracts management, simulation and predictive maintenance. 
Additionally, GenAI has opened new possibilities such as creating synthetic data to train 
machine-learning models, generating design iterations to optimize product design and 
accelerating the process of creating digital twins.  

Introduction
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(1960-
1980)

Symbolic AI and rule-
based system: Utilized 
for tasks such as data 
interpretation and 
pattern recognition

01 (1970-
1990)

Knowledge-based 
systems: Utilized expe� 
knowledge and rules to 
provide solutions to 
complex problems for 
decision suppo�, 
diagnosis and/or 
troubleshooting

02 (1990-
2000)

Machine learning and 
Neural networks: 
Enabled automatic 
learning of pa�erns and 
the ability to make 
data-based predictions 
and decisions
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(2000-
2020)

Data-driven AI: 
The availability of 
large datasets and 
computing power 
drove the adoption of 
data-driven AI 
approaches such as 
deep learning
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Prominent AI applications and Generative AI use cases 

In this section, we’ll look at domains where AI is facilitating A&D enterprise transformation 
and instances where GenAI can enhance existing capabilities to create value.

(2010-
Present) 05

Cognitive systems, GenAI: 
A combination of AI algorithms with 
human-like cognitive capabilities to 
enhance human-machine 
collaboration and decision-making. 
Generative adversarial network (GAN) 
models for text/image generation

Product development: 
AI algorithms accelerate prototyping and the design iteration process to generate optimal aircraft designs by 
training models on existing product specifications and datasets. They also expedite validation and testing of 
design concepts, reducing the time and costs associated with traditional prototyping methods and 
accelerating product development for faster time to market. We are witnessing the introduction of 
next-generation AI software solutions in the market, facilitating designers and engineers to swiftly transform 
product concepts into computer aided design models. This capability accelerates product modeling 
significantly, expediting the engineering process. For example Airbus utilized generative design tools with 

Figure 1: Evolution of AI technologies



Autodesk to reengineer several pa�s of its planes such as pa�itions for aircraft cabins and ve�ical stabilizers. 
This led to enhanced fuel e�iciency and reduced environmental impact and eventually to manufacturing 
multiple units at a considerably lower cost.1 

In another case, HCLTech helped a global automotive company identify and optimize designs using our 
no-code AI software, which aids designers in generating new designs and enables live prediction of how 
designs would pe�orm.2 The terms generative design and generative AI have often been used 
interchangeably however they are not the same. While generative design can optimize and iterate through 
various design variations using AI/ML models, generative AI can help accelerate that design process workflow.
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Predictive maintenance and engine inspection:
Several aeroengine manufacturers and airlines use AI to analyze sensor data and historical maintenance 
records to predict engine failures, optimize maintenance schedules and reduce downtime, thus improving 
overall equipment reliability. For an aircraft manufacturer, HCLTech deployed AI technologies for survival 
analysis, hazard protection and predictive maintenance to reduce cost.3  We’re also seeing increasing use of 
AI in visual engine inspection. For example, Pra� & Whitney, in collaboration with Awiros, launched an 
AI-powered engine monitoring tool that automates engine inspections and provides maintenance personnel 
with real-time information on pa�s availability.4  Augmenting existing predictive maintenance capabilities with 
GenAI could help identify scenarios that may not result from historical data and provide detailed insights on 
required component replacements.

Similar use cases could be observed in defense industry for aircraft weapons system maintenance. For 
example, the US Air Force uses the Predictive Analytics and Decision Assistant (PANDA) tool, an integrated AI 
and machine-learning tool, for predictive maintenance to increase the operational reliability of weapons 
systems.5 The tool leverages C3 AI’s GenAI capabilities to retrieve information from disparate data sources 
and interpret maintenance text narratives of previous maintenance actions to determine the next course of 
action.6 In addition to engine inspection, GenAI capabilities are being adopted for visual aircraft inspection. 
For example, Boeing is training machine-learning algorithms with synthetic images7 to enable e�icient aircraft 
inspection using augmented reality.

Supply chain and procurement:

AI models can optimize supply chain strategies for A&D companies by analyzing demand fluctuations, 
production schedules and procurement activities. This enables them to mitigate risks by striking the right 
balance between inventory levels and costs. Another AI use case is generating supplier recommendations 
based on factors such as pricing, quality and capacity requirements. Moreover, GenAI can streamline supplier 
selection process fu�her by analyzing pe�ormance data and other criteria.

A&D companies typically also face challenges in the contract repo�ing process, which can be 
time-consuming, costly and error-prone, increasing deployment times, compliance and financial risk. Some of 
these challenges can be addressed with AI, which can automate the process. For example, HCLTech and 
Eviso�’s AI-powered contract analytics solution can be seamlessly integrated with SAP Ariba procurement 
solutions to turn contracts into searchable data without manual data entry. Also, Eviso� AI Labs has recently 
introduced a GenAI solution that drafts contracts, making contracting faster and more e�icient.8 
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Gen AI to empower and accelerate the A&D industry transformation

Digital Engineering

Accelerate Generative design 
process of aircraft 
components/pa�s to evaluate 
numerous design variations 
quickly
Automation of engineering 
design process, allowing 
designers to focus on complex 
areas of work
Speed up the testing and 
validation process through 
vi�ual prototyping and 
simulation
Creation of digital twins to 
predict aircraft engine 
pe�ormance

Visual inspection systems to 
detect product defects and 
ensure quality during 
component manufacturing
Automate and optimize the 
process of data curation and 
reconciliation from 
manufacturing execution 
systems
Production planning to minimize 
bo�lenecks and optimize 
production e�iciency.
Assess multiple production 
scenarios to evaluate the impact 
and recommend the best course 
of action

Predict component failures by 
analyzing historical 
maintenance data, reducing 
unplanned downtime
Interpretation of maintenance 
manuals and airwo�hiness 
directives for specific aircraft 
models 
Automatic generation of 
maintenance documents, 
digital  records of 
aircraft/engine health and 
inspection repo�s 
Automation of pa�s ordering 
for preventive maintenance
Field Worker Safety: Generate 
Safety Guidelines, Create 
realistic simulations

Digital AftermarketDigital Manufacturing

Digital Supply Chain

Supply chain visibility, 
enabling: operators to quickly 
access information about 
components and pa�s, 
vendors, sales orders  and 
inventory
Suppler relationship 
management: Analyze 
supplier pe�ormance data to 
optimize vendor selection
Contract lifecycle 
management: Review and 
analyze contract information, 
simplifying and summarizing 
the complex contract clauses 
through conversational AI 
capability 

Get insights and data from ERP 
and PLM systems through natural 
language queries 
Customer service and 
engagement: Provide 
personalized communication, case 
management and targeted 
marketing
Sentiment analytics: Employee 
and customer sentiment analysis 
to optimize customer journey 
Vi�ual assistant to assist call 
center agents
Employee experience: Customized 
L&D and personalized 
engagement

Digital Enterprise

Figure 2: GenAI use cases across the A&D value chain
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Scaling AI capabilities with cloud
Cloud technologies develop and expand AI applications for the A&D industry, and cloud platforms
such as AWS, Microsoft Azure and Google Cloud have many benefits for GenAI applications:
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Big data storage: 

Cost savings and scaling AI infrastructure:

Collaborative workflows:

GenAI models for industry specific applications applications often rely on vast amounts of product or 
sensor data for training. Cloud platforms o�er secure and scalable data storage solutions, enabling 
companies to store and manage large datasets e�ectively, which ensures seamless integration with 
GenAI workflows. For example, Boeing is migrating applications from on-premise data centers to the AWS 
cloud to strengthen engineering and manufacturing processes.9 

Leveraging cloud resources eliminates the need for upfront capital investments, reducing operational 
costs and providing the necessary infrastructure and computing power to scale AI applications. These 
platforms provide pre-built AI frameworks, libraries and APIs, making it easier for A&D companies to 
implement GenAI solutions. For example, GA Telesis uses Google Cloud’s Ve�ex AI platform to transform 
their sales and service processes for supplying pa�s to major global air carriers.10 

GenAI projects often involve interdisciplinary teams, including designers, engineers and data scientists. 
Cloud platforms enable e�icient collaboration, data sharing and version control, fostering a more 
streamlined and productive workflow.

HCLTech’s approach to GenAI
HCLTech advises, curates and orchestrates technologies from market-leading pa�ners and innovators. 
Together, we provide scalable, fully integrated AI solutions that deliver next-level results. We use large 
language models (LLMs) such as GPT, Llama, Gemini and others, leveraging our pa�nerships with leading 
hyperscalers such as Microsoft, GCP and AWS to develop and deploy GenAI capabilities for our clients to 
enhance employee productivity, streamline IT operations, accelerate application development and optimize 
business processes.
We’re excited to announce our full-stack GenAI solution o�erings as pa� of AI Force platform. These are 
designed to help clients achieve business transformation across many functions. Our solutions cover the 
entire enterprise business process landscape, from product development, quality assurance, software testing, 
manufacturing and engineering to other functions such as customer service, procurement, finance, sales and 
marketing.

AI Force is a 
full-stack set of 

solution platforms 
tailored with GenAI 
models, tools and 
technologies to 

meet unique 
business 

requirements in 
transforming, 

modernizing and 
redefining various 
business functions 
and the workplace 
landscape, paving 
the way for a more 

e�icient future.

AI Force

Automate routine tasks 
to improve operational 
e�iciency and enhance 
customer engagement.

Solutions tailored 
specifically for 

asset-heavy industries

Our inclusive designs ensure 
every user can engage with 

products e�o�lessly by 
seamlessly integrating the 

accessibility features 

Elevate seamless product 
development through 
intelligent engineering to 
enhance product experience.

Redefine quality assurance by 
seamlessly automating testing 
procedures to bolster reliability 
and security of applications

Revolutionize data analysis 
journey to uncover 
actionable insights and 
accelerate informed 
decision-making.

Leverage proactive care to swiftly 
resolve incidents and provide tailored 

solutions, ensuring smoother 
operations

AI Force
Business Process

AI Force Domain AI Force Test

AI Force Dev

AI Force ESG AI Force Data

AI Force Suppo�
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A&D industry case study:
Use case on analysis of maintenance service bulletins

A service bulletin (SB) is an Airwo�hiness approved document created by an aircraft manufacturer 
to implement a change to the type design of an aircraft or a repo� on an inspection of a delivered 
aircraft to maintain its safety level or improve its operation. The primary users of SBs are aircraft 
maintenance personnel, including mechanics, engineers and technicians as well as aircraft 
operators and regulatory authorities. SBs are crucial for ensuring the continued airwo�hiness of 
aircraft and compliance with regulatory requirements. 

Solution/ O�erings: 
• Gen AI can parse and interpret the technical content of SBs, providing simplified summaries, 

key points or actionable insights in plain language to aid comprehension 
• Highlight the most critical updates relevant to a pa�icular aircraft fleet/model/pa� or 

maintenance operation
• Extract the instructions/objectives and tasks associated with a pa�icular SB to comply with 

the SB

Benefits:
• Improved e�iciency: Automating the process of so�ing, prioritizing and summarizing SBs, 

saving time and e�o� for maintenance personnel. By streamlining information consumption, 
personnel can focus more on critical tasks and reduce administrative overhead

• Increased relevance: Receive information tailored to specific aircraft fleets or pa�s

Business needs:
• Monitor and track SBs to ensure that aircraft remain in compliance with the latest 

maintenance requirements and safety standards
• The process of consuming SBs involves manual reading, interpretation and dissemination 

of information that can lead to potential errors and delays.
• Not all SBs may be relevant to a specific aircraft fleet or maintenance operation, requiring 

personnel to go through large volumes of information

Key Features:

Automatic updates
and ale�s

Integrate with existing maintenance management systems 
(e.g., HCLTech iMRO)

On-time
Compliance

Ensuring on-time compliance with SBs or airwo�hiness 
directives

Recommendation Actions tailored to specific roles, exxpe�ise levels and aircraft 
fleets



Conclusion

Authors

As we've explored, GenAI applications span critical areas such as digital engineering, manufacturing, supply 
chain management, aftermarket services and enterprise operations. Collectively, these applications 
underscore GenAI’s transformative potential in revolutionizing every aspect of the A&D industry value chain. 

By embracing Generative AI, organizations can unlock new levels of innovation, e�iciency and 
competitiveness. The application of GenAI technologies will lead to more sustainable and e�icient products 
and services for A&D companies, increasing pe�ormance and enhancing customer experience. 

Our expe�ise and full-stack generative AI capabilities can help A&D companies navigate the complexities of 
generative AI adoption with confidence, realize tangible positive business outcomes and become leaders at 
the forefront of the industry’s evolution.
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