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The University of Massachusetts
Dartmouth (UMassD) is one of the
five campuses in the UMass system,
located in the SouthCoast region of
Massachusetts.

The UMassD team specializes in
cutting-edge fields, including Al/ML
for communications and networking,
software-defined radio, acoustic
communications, optical
communications, and system
resilience testing and evaluation.

PA College of Engineering
{ UMass Dartmouth

AURA

INTELLIGENT SYSTEMS

Aura is a Boston based company that
has developed low power waveform
for high-performance 5D situational
awareness without the harmful effects
of interference, jamming and
multipath.

With deep expertise is in Synthetic
Aperture Radar imaging and
3G/4G/5G wireless communication
systems, Aura developed wideband
software-defined platform for RF
sensing, imaging, and
communications. The architecture
their solution is massively scalable for
the management and security of
future mobility applications.

Algeptimal

Algoptimal is a trust capability
developer and systems
integrator, modernizing and g
optimizing industries for “
humanity.

With deep expertise in airpor
modernization, Algoptimal
empowers stakeholders to
maximize operational
efficiency while maintaining
the highest standards of
safety.
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Training Visualization and Reasoning Process
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EMS Sensing & Monitoring A s ot
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AURA

Aura Intelligent Systems
Patented technology for wideband o
RF sensing and communications - |
for autonomous systems "
Signal constellation RF spectrum (2GHz)
Interference and clutter Iy S

resilient adaptive waveform

B 3x power more efficient than

commercial systems

e Scalability in compute and
data transfer

Test Environment



Presenter Notes
Presentation Notes
Adaptive waveform for sensing and communication (Doppler, user specific, BF)
Low power, spread spectrum, sequence coding, hopping
Wideband RF (14GHz, Frequency hopping)
Software-defined digital RF processing (16x2Gsps)

Patented
QuadRay Beta product (Q1 2025)

Track record: 
Benchtop system setup and measurement at MIT LL
- DARPA (Prototype) + MIT LL (CRADA), NSF (Research), AFWERX (UAM) with partners ASU, UT Austin
- Commercial PoCs
- Real-time data generation, processing, and inference in same box

Other project: Wideband upper midband SatCom system (protocol and baseband, beamforming, channel emulator) with MIT, KAIST, Kreemo

Personnel: Jungah, Munson, Engineers
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QuadRay™ Platform for AURA
Sensing, Communications, and Signal Intelligence
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Sub-system

n
'3

s i

RF and Edge Al Distributed antenna array Fully programmable

MIMO sensing and Imaging radar Integrated FPGA and CPU
Capability communications Waveform processing RF data processing

2GHz RF per channel 16 x 2Gsps ADC Al inference

40dBm per module

Digital Processing

PCle

Ethernet
Digital Signal Edge Processing

Processing SPI (Adaptive

AMD-Xilinx Zynq AMD-Xlinx Versal™ Al

Components Sivers 2D phased array UltraScale+™ RESoC Edge XA

(SoM board) processing, Al)

Size 12” x 8" x 2” 8.1"x7.5"x2.35"

AC Input: 100~240V, 50-60Hz AC Input 100~240V, 50-
Power Supply DC Output: 12V, 120W 60Hz

Can be battery powered DC QOutput: 12V, 120W

Connectivity Ethernet, PCle Ethernet, PCle

AMD1
A0 stmiconnucTons XILINX Note RF front-end

v sivers



Presenter Notes
Presentation Notes
High resolution, interference resilient
360-degree coverage with cooperation
All weather
Urban environment
Platform agnostic



AURA

C“tting Edge Waveform for INTELLIGENT SYSTEMS
Communications and Sensing

MIT

LINCOLN

LABORATORY

E

AF x
AGILITY PRIME

U.S. National
Science
Foundation

ESPERANTO Concept of Operations

Awarded a Korean government global
R&D grant to develop connected mobility
solution for LEO SAT

Prototype development &
Cooperative R&D with MIT Lincoln
Lab (Completed)

Satellite Emulator Maritime

NTN

-".I £\ y-r:h -7

i | kaisT

Air Force STTR Phase | for integrated
Urban Air Mobility (Integrated sensing,

o V2X/Radar
communication, and PNT - Completed)

ESPARANTO
User Terminal s,

KrRe=MO

Technology and end-to-end algorithm
(Completed)

ESPERANTO (Embedded Software-defined PHY-Layer
enabled on ultrawideband wireless Transceiver Solution)



Al-Driven Manufacturing Algeptimal

-

Digital Modernization

e

Mission Software

Transformation of aviation

operations through

Integrated Systems

Advanced Information Auto Optimal Predictive
Analytics Modeling Design Control
L ing Al t |
SfeeEnd & 0ane .yz.e. Utilizing BIM to create detailed Implementing Al algorithms to Using Al to predict equipment jy
complex datasets for optimizing =% , : :
: ) digital representations of automate and enhance design maintenance needs and ensure Field Support
design and production : : : T : ; ; ; PR
physical and functional processes, including ‘jigsaw high-quality manufacturing
rocesses.
P characteristics of manufacturing permutation analysis for outcomes. Detaiing the <

spaces and processes. innovative product :
development. L} operatons




INTELLIGENT SYSTEMS

P umass | AURA Algeptimal

Tech

Transformation Comm/Radar
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&
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Resilience
T&E

System SW/HW

? College of Engineering Integration Co-Design
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