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Smart Technology Roadmapping applied in Defense Aviation.

This study was supported by:

Idea Technology

Innovation process

TDP

Internal environment
of the organization.

 Technology Development Process:

 Set of activities and decisions for converting ideas into

technologies that will serve as a basis for the development

of a new product, service or process.
(Cooper, 2006; Sheasley, 2000). 

The Proposal Context
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Idea

P/S/PDP

NPSPTechnology

TDP

 Product / Service / Process Development Process (PSP):

 Combine market opportunities and technological

possibilities in goods and information for the improvement

of a commercial PSP.

Internal environment
of the organization.

The Proposal Context

Innovation process

Idea

NP/S/PDP

NPSPTechnology

TDP

Internal environment
of the organization.

Innovation process

Customers Suppliers Research centers, etc.

External environment of the
organization.

Open innovation

Approach to open innovation (open innovation).

 Search for information and opportunities for

innovation through partners located in different parts of the World.

(Chesbrough, 2006).

The Proposal Context
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Idea

NP/S/PDP

NPSPTechnology

TDP

Internal environment
of the organization.

Innovation process

Customers Suppliers Research centers, etc.

External environment of the
organization.

Open innovation

Biggest innovation challenge: initial stages of 

the innovation process - strategic innovation 

planning.

The Challenge
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Technology Roadmapping

Details for the technology roadmapping in:

Caetano, M.; Amaral, D. C. Roadmapping for technology push and partnership: a contribution for open innovation
environments. Technovation, v. 31, 2011.

5

6



2025-10-13

Improve the TRM by Artificial Intelligence techniques. 

Detailing... 

1 3 4 5 6

- Reports;
- Official

documents;
- Internal

guidelines...

Product 
concept 

definition.

Define 
basic 

characte
ristics.

•Long-
range;

•Electric;
•Unnamed

…

Perform a search 
for sources, web 

scraping, and 
store 

documents.

Query-based search 
engine, Web 
Scraping with 

BeautifulSoup, HTTP 
Requests, Tabular 
data export, pattern 

matching, Event-
Driven Programming. 

Generate a 
Summary 
Report.

Agentic Document 
Extraction, PDF Reading 
and Text Extraction, Text 

Splitting into Chunks, 
Automatic Summarization 
Models, Bidirectional and 

Auto-Regressive 
Transformers (BART),

Sequence-to-Sequence 
(Seq2Seq) architecture, 

Trend and Challenge 
Extraction.

Define a prompt 
combining the 

Summary 
Report, the 

Organization’ 
Mission and 

targets.

Define a 
physical 

representation 
and 

technological 
needs.

Stable Diffusion, 
Convolutional Neural 

Networks (CNNs), 
Vision Transformers 
(ViTs), and Super-
Resolution & Post-

Processing.

Prospect 
potential 
financial, 

technological 
and market 

partners, and 
resources.

Plot the 
roadmap
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• Janes -
military intelligence;

• Stratfor –
geopolitical
intelligence;

• DARPA - Defense
Advanced Research
Projects Agency…

Define 
keywor
ds for 

the 
search.

•Military;
•Defense;
•Peace;
•War...

Summary 
Report.

• Global threats,
• Challenges; 

• Technological 
trends.

BART, 
Generative Pre-

trained
Transformer 

(GPT) and Text-
to-Text Transfer

Transformer.

Prompt

Algorithms

Data

Activity

Input

Document

Output

Online

Offline

Set of
technological
áreas and visual
representation.

The conceptual model

1

- Reports;
- Official
documents;
- Internal
guidelines...

Product 
concept 

definition.

Define basic 
characteristics.

•Long-range;
•Electric;

•Unnamed…

Perform a search for 
sources, web scraping, 
and store documents.

Query-based search 
engine, Web Scraping 

with BeautifulSoup, 
HTTP Requests, 

Tabular data export, 
pattern matching, 

Event-Driven 
Programming. 

•Janes -
military intelligence;

•Stratfor –
geopolitical
intelligence;

•DARPA - Defense
Advanced
Research Projects
Agency…

Define 
keywords for 
the search.

•Military;
•Defense;
•Peace;
•War...
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Data
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The conceptual model
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3

Generate a 
Summary 
Report.

Agentic Document 
Extraction, PDF Reading 
and Text Extraction, Text 

Splitting into Chunks, 
Automatic Summarization 
Models, Bidirectional and 

Auto-Regressive 
Transformers (BART),

Sequence-to-Sequence 
(Seq2Seq) architecture, 

Trend and Challenge 
Extraction.

Define a prompt 
combining the 

Summary Report, 
the Organization’ 

Mission and targets.

2

Summary 
Report.

• Global threats,
• Challenges; 

• Technological 
trends.

BART, Generative
Pre-trained

Transformer (GPT) 
and Text-to-Text

Transfer
Transformer.

Prompt
(Create a depiction of 

a modern defense 
aircraft designed to 
maintain national 

airspace 
sovereignty…) 

Ex., FAB Mission: "To maintain airspace sovereignty
and integrate the national territory, to defend the
homeland."

Algorithms

Data

Activity

Input

Document

Output

On line

Off line

The conceptual model

The conceptual model

4 5 6

Define a physical 
representation and 

technological 
needs.

Stable Diffusion, 
Convolutional Neural 

Networks (CNNs), 
Vision Transformers 
(ViTs), and Super-
Resolution & Post-

Processing.

Prospect potential 
financial, 

technological and 
market partners, 
and resources.

Plot the 
roadmap
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Output
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Set of
technological

áreas and visual 
representation.

Technologies / 
Resources

Organizations
Kind of 

partnership
Expertise

Collaborator
Marketplace

Co-operator

CollaboratorComplementary 
technologies

Co-operator

Collaborator
Financial

Co-operator
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Some codes...

Results of the trial application

Results of the trial application

Future Defense Aircraft

AI Warfare System
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Results of the trial application 
Final of phase 4

Future technologies to be developed and integrated into this 
new aircraft proposal:

i. Artificial intelligence & autonomous systems with AI-assisted piloting;
ii. Swarming & network-centric warfare capabilities, from the ability to 

coordinate with drone swarms and other military assets in a fully networked 
combat environment;

iii. Advanced stealth technology to enhance radar-absorbing materials;
iv. Next-generation propulsion systems by hybrid or fully electric engines;
v. Hypersonic capabilities and the ability to operate up Mach 5;
vi. Quantum & secure communications, using ultra-secure data links, quantum

encryption;
vii.Directed energy weapons, integrating laser or microwave-based weapons for

missile defense and electronic warfare applications;
viii.Adaptive and morphing airframe, combining the use of materials and

structures capable of dynamically adjusting shape and aerodynamics;
ix. Advanced sensor fusion & AI-driven avionics by 360-degree situational

awareness with multi-spectral sensors;
x. Sustainable and low-logistics maintenance, considering self-repairing

materials, predictive maintenance AI.

Partners, types of partnerships, and potential resources available.

Results of the trial application

Technologies / ResourcesOrganizations
Kind of 

partnership
Expertise

Business analytics.AirbusCollaborator
Marketplace

Radar and surveillance data.Brazilian Air ForceCo-operator

Aeronautics.Embraer

Collaborator
Complementary 

technologies

Surveillance systems.Anduril Industries

Human-machine integration.Saab

Scientific research.
Aeronautics Institute of 

Technology
Defense systems.Helsing GmbH

Co-operator Unnamed flight.Sine Engineering
Robotics.Breaker

International funding.
Defense Advanced 

Research Projects AgencyCollaborator
Financial National funding.Brazilian Ministry of Defense

International funding.
Inter-American Development 

Bank
Co-operator
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Patent search for partners: Espacenet - European Patent Office (EPO, 2025) -

from the 41,136, only five patents identified in the class F41H: Armour; 

Armoured turrets; Armoured or Armed Vehicles; Means of Attack or Defense:

Results of the trial application

Main descriptionYearApplicantNumberPatent title

Design of an armored vehicle with improved 
blast-resistant features to protect occupants 

from landmine explosions.
2020

ABC Defense 
Systems Ltd.

EP3456789A1
Armored vehicle with 

enhanced blast 
protection.

Development of a lightweight, bulletproof 
composite material for use in personal body 

armor and vehicle protection.
2021

XYZ Materials 
Inc.

EP3567890A1
Bulletproof 

composite material.

A modular protective shield system designed 
for military personnel, offering customizable 

coverage and enhanced mobility during combat 
situations.

2022
DEF Military 
Innovations 

GmbH
EP3678901A1

Modular protective 
shield for military 

personnel.

Innovation in transparent armor technology 
provides improved ballistic resistance while 
maintaining optical clarity for use in armored 

vehicles.

2023
GHI Security 

Solutions
EP3789012A1

Transparent armor 
with improved 

ballistic resistance.

Design of an energy-absorbing seat 
mechanism to reduce the impact of explosions 

on occupants within armored vehicles.
2024

JKL Automotive 
Defense 
Systems

EP3890123A1
Energy-absorbing 
seat for armored 

vehicles.

Results of the trial application – Technology roadmap

Defense 
Aviation

Autonomous air 
fighter
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THANK YOU SO MUCH!!!

Pernilla Ulfvengren

Mauro Caetano

pernilla.ulfvengren@indek.kth.se

caetano@ita.br
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