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Research Objectives 
• Exploit penetration and low signal distortion for 

short-range low-power comms @ low VHF 
• Develop palm-sized tunable antennas ~λ/125  
• Characterize short-range low-power propagation in 

harsh environments 
• New capability: persistent connectivity, network 

control and healing, geolocation 
• Integration with autonomous agents 

LeJeune MOUT site experiment 

Challenges 
• Traditionally large aperture antennas (40 MHz, λ = 

7.5m)  
• Lacking low-power short-range phase coherent low-

VHF studies 
 Virtually all channel modeling based on long range high 

power path loss 
 Large scale channel measurements cumbersome 

• EM modeling limited to small scale scenes 
• Phase coherent processing requires very fine 

calibration 
• Commercial radios not suitable for tactical network 

experiments 
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Full wave indoor/outdoor simulations characterize 
penetration, onset of multipath, and spatial coherence 

H-plane E-plane 

Complementary Expertise/ Facilities/ 
Capabilities Sought in Collaboration 

• EM modeling & experimentation 
• SDR 

ARL Facilities and Capabilities Available 
to Support Collaborative Research 

• Miniaturized Antennas 
 Vertically polarized, omni-directional, w/ UMICH 
 
 
 
 
 
 
 
 

• Experiments & Signal Processing 
 Integration with software define radio (SDR) and 

robotic operating system (ROS) 
 Geolocation, array processing, distributed estimation 

• High Fidelity EM simulations on HPC’s 
 Solve Maxwell’s equations for realistic tactical scene 
 Modeling spatial phase and received signal strength 

(RSS) variation at HF/VHF 
 Quantifying multipath as a function of frequency and 

environment 
 Validation with channel sounding experiments 
 

a) 6cm X 6cm X 3cm, 18.5 grams 
b) 10cm X 10cm X 10cm X 15cm, 98 grams 

 

< Antenna performance comparison > 
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