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An Optimization Method for Wireless  
In Vivo Communication Networks 

ADVANTAGES: 

 Optimize high data rates 

 Improve real-time monitoring  

 Simultaneously model BER and SAR 

levels 

Optimize While Maintaining 

Specific Absorption Rate  

Truncated Human Body Model Used to Derive 

SAR Levels and Channel Model (Left) and Cross    

Section of Same Model Showing Receiver and 

Transmitter Antenna Locations (Right) 

USF Available Technologies  

R esearchers at the University of South Florida have developed an 

optimization method for specific absorption rate (SAR) limited 

wireless in vivo communication networks. 

The topic of wireless communication for biomedical applications has seen 

a tremendous increase in attention in recent years. Implanted sensors and 

actuators for medical applications have the potential of being critical 

components in advanced health care delivery by reducing the invasiveness 

of a number of medical procedures. Such applications include internal 

health monitoring and drug administration. Therefore, wireless 

communication between in vivo sensors/actuators and ex vivo 

transceivers will play a crucial role in advancing minimally invasive health 

care delivery. 

Reliably transmitting a high data rate signal through the in vivo channel 

requires a given signal to noise ratio (SNR) and appropriate forward error 

control. One method to monitor the performance of a digital 

communication system is to measure the bit error rate (BER) of the 

communication. A low BER is needed for high communication 

performance that depends on the transmission power to obtain the 

required SNR. However, when transmitting through or near the human 

body signal levels are limited by the specific absorption rate (SAR) levels 

set by the Federal Communications Commission (FCC).  

Our inventors have developed a design and optimization method utilizing 

a software-based test bench that allows a communication system designer 

to easily monitor the performance of the communication while 

simultaneously observing the SAR levels using highly accurate in vivo 

models. This method provides a critical tool for the optimization of 

wireless communication through the in vivo channel. 
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