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Introduction

The Problem:
– Access to denied environments (i.e. infrastructure, 

underground pipes)
– Need a coordinated swarm of robots
– Need to communicate and know where they are relative to 

other robots

Our Goal: The main goal this summer was to implement a 
reliable and accurate distance measurement 
algorithm onto individual robots.
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Received Signal Strength 
Indicator (RSSI)

 What is RSSI?

 Built in antennas in the 
eZ430-RF2500 TI board

 Problems with RSSI
 Directivity

 Sensitive to environment

 Solution
 TDOA

Methods
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• What is TDOA?

Methods

Time Difference of Arrival (TDOA)
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• Look for maximum peak
• Process samples in windows
• Acquire digital sample burst
• Programmable Goertzel filter

Methods

Sample 100 Sample 149Sample 101 Sample 150

Shift one
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Time Difference of Arrival (TDOA)

Results

• Accurate distance measurement

• Data monotonically increases

• Range of ~0.90 m

• Slope of trendline: 1.0013

• Ideal slope: 1

• Percent error: 0.13%
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• RSSI

• Could be useful for close ranges (< 0.5  m)

• No extra hardware

• TDOA 

• ~0.9 m range

• Limitations of microprocessor

• Code optimization

• Successful proof of concept
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