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Integrating TDA with Artificial Intelligence/Machine
Learning (Al/ML) for Data Fusion and Target Recognition

(Problem:)

7

Autonomous systems often
struggle to integrate data
from diverse sensors due to
complexity, interference,
and the limitations of slow,
resource-intensive methods.

for data samples.

® Transforms raw sensor data into deep
learning-friendly formats.

® Uses TDA to encode and fuse data for

Al/ML systems.

® Enhances resilience against
interference and adversarial threats. -
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detection accuracy.

o

(Solution:)

The TDAML method transforms

more efficient fusio

diverse data types into
compact features, enabling

n for

target recognition and

e Creates compact “topological fingerprints” =

autonomy with less data.
N BT Oy 32571 R :—:nl__
[ R — = b l_.,,.,..
N = w T
O] = S | S
i R — S
P g N
5 - " . -—
- = __-l,_‘- P
W =, s
e =
o - .
G o ey, e =
“ - - LI -
173 m.
. Escape Data Collection: 30TB of sensor

data from 10 modalities across 4 UAVs,
7 ground vehicles, and 5 dismounts at
Griffiss Airfield & Stockbridge Test Site.

CAppIicationsD @

Autonomous Target
Recognition (ATR)

Collision Mitigation in (
Autonomous Vehicles ) (@D

(@2> Deployable Autonomy ) @
s

Data Fusion in Contested Intelligence, Surveillance,
Environments and Reconnaissance (ISR)

Interested in licensing this
technology?

Contact the Griffiss Institute
Innovation & Partnerships
Team to Learn More!

\.

Tanya Waite, Senior Manager, 3=
Commercialization & Innovation \ W
L N
=\ »
 315-261-2027
N twaite@griffissinstitute.org ,GNRS ITF, FT IUST SE
@ griffissinstitute.org y

AFRL

Distribution Statement A: Approved for public release. Distribution is unlimited. AFRL-2025-0078



