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MECH 461 Project Proposal for Winter 2016 
 

Sensor Fusion with a Mobile Robot: Infrared and Ultrasonic Ranging 
 
SUPERVISOR 
Prof. B.W. Surgenor 
 
INTRODUCTION 
Sensor fusion refers to the use of data from multiple sensors to decrease the uncertainty in measurement.  
This project will set-out to determine whether sensor fusion technology can be used to improve the 
performance of a wall-following autonomous mobile robot.   
 
SCIENTIFIC BACKGROUND 
Sensor fusion can be implemented at the signal, data, feature or decision level, using either identical or 
different sensors.  Signal level fusion provides a signal in the same form as the original, but with greater 
accuracy and less drift.  For example, the propagation time signal from two ultrasonic range sensor can be 
averaged at the signal level.  Sensor fusion at the data level involves manipulation of data once it has been 
normalized to the same form and format.  Fusion at the feature level involves specific features of the data, 
such as range only.  Decision fusion operates at an even higher level, and is concerned with what action a 
device should take, based on sensor data.  In the context of a mobile robot, decision fusion refers to how 
sensor data is used to control robot behavior as dependent on sensor sequencing and conditional use of 
signals from multiple and different sensors.   
 
RESEARCH OBJECTIVES 
Measure and confirm the characteristics of a digital ultrasonic and an analog infrared range sensor. 
Compare their characteristics including relative accuracy, maximum update frequency, cycle spacing, 
coverage area, environmental specificity, and failure rates.  With this as background, investigate the 
performance of a sensor package that uses both types of sensors, in a decision fusion configuration with 
conditional sensor handling, as applied to the task of wall following with an autonomous mobile robot.  

EXPERIENCE ENABLED 
The student will be introduced to the technology of sensor fusion.  Experience with sensor calibration and 
microcontroller based testing will also be acquired.   

BACKGROUND REQUIRED 
Completion of 3rd year.  Preference given to students who have taken MECH 452. 

 

 

Figure 1. Combination of infrared and ultrasonic sensors for ranging. 


