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Research Objective 
• Adaptive algorithms and radio hardware that provide 

robust and energy efficient communications under 
varied conditions using cognitive and dynamic spectrum 
access techniques for both sensor and soldier radios 

Challenges 
• Appropriate cross layer metrics to monitor in protocol 

stack to allow intelligent adaptation of operating 
parameters via a cognitive supervisory layer 

• Adaptive, throughput efficient Media-Access-Control  
and multi metric routing 

• Networking in heterogeneous networks with multiple 
transmission medium  

 
 

Protocol Stack with Cognitive Supervisory Layer 

ARL Facilities and Capabilities Available 
to Support Collaborative Research 

• Full suite of RF characterization instrumentation such as 
Real -time spectrum analysis, Vector Signal Generation, 
and Bit-Error-Rate measurement tools 

• MATLAB modeling of Physical layer waveform coupled 
with Vector Signal Generation to validate modeling results 
on actual hardware 

• OPNET modeling of all layers of mesh networks including 
high fidelity physical layer effects 

• Highly instrumented wireless over-the-air testing and 
analysis capabilities 

• Expertise in energy efficient mesh networks hardware and 
protocols 

• Experience in hybrid networking with multi-modal physical 
channels 

• Results to date include sleep enabled tactical transceiver 
hardware and matching protocols that support long 
mission duration  via it’s .7 to 3 Watt-hour/day energy 
consumption  with typical sensor traffic 

Complementary Expertise/ Facilities/ 
Capabilities Sought in Collaboration 

• Channel emulation hardware & techniques that supports 
large mesh networks 

• Expertise in cognitive cross layer optimization techniques 
• Design and manufacturing capabilities to develop cost 

effective tactical grade transceivers that supports these 
energy efficient cognitive mesh networks 

ARL Campus Sensor Network 
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Transport 
Normal/Reliable/ 
In-order selection 

Routing 
Lowest Cost 

Energy Balancing 
Load Balancing 

Cognitive Layer 
• Visibility into all layers 
• Not in “real time” path 
•  Info from application 

MAC: TX Scheduler 
Slot range / reservation /Spectrum 

Sensing Scheduler 

Link Layer 
Data rate/ TX power/ bandwidth/ 

preamble control  

MODEM &  
Spectrum Scanner 
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