
ÅAn unmanned ground vehicle (UGV) is essentially an

autonomous robot that operates specifically on the

surface.

ÅA UGV was developed to minimize human involvement

in hostile environments.

ÅThe overall goal of this project is to develop a mobile

robot that is able to autonomously avoid animate and

inanimate objects in free space.

ÅA robotic board from Atmel, the Atmega-128 8-bit RISC

Microcontroller, was selected to minimized power

consumption.

ÅThe thermal sensor array (TPA81) is able to detect a 

candle flame at a range of 6.5 feet and human body heat 

at a range of 3 feet.

ÅThere are 8 Ultrasonic sensors placed evenly 

surrounding the robot giving 360º coverage. The Atmega-

128 queries an Ultrasonic sensor array at a rate of 

100Hz. 

ÅVarious test were chosen to analyse the data. ÅAll sensors are working collectively together and are

reporting valid data.

ÅRobot has been tested with the sensors, and can

successfully detect animate and inanimate objects.

ÅSeveral ongoing projects are still being conducted that

will strengthen the sensors ability to use GPS, eventually

the robot will use GPS to calculate the trajectory back to

the station in order to recharge.

ÅThe 100 research hours were all completed during the

analysis, design, testing, and literary review of this

research project.

ÅWorking as a team enhanced our abilities to

communicate, cooperate, and learn collectively as a

team.

ÅPresent Research still ongoing:

ÅVarious test were chosen to analyze the data.

ÅMobile robot charging dock station

ÅAutonomous human avoidance using sensors

ÅObstacle avoidance path planning

ÅDebugging of the max 232 serial port
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Some sensor value changes with different

distance.

The TPA81 can be used in

conjunctionwith a servo to pan

the module. A thermal image of

heat can plotted from 8 adjacent

points simultaneously. The

resulting imageis a bitmap32x8

pixels.
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GPS Navigation

The ultrasonic sensor pulse is

transmittedfrom the unit and the

distance to a target is given by

measuringthetimerequiredfor the

echoto return.

ÅLatitude, Longitude and velocity are variables available to 

the robot via GPS

ÅThe robot is instructed to go from point A to point B

ÅA trajectory planning algorithm is develop as follows:

ÅThe robot has 8 ultrasonic sensors as shown on the above 

figure

Venus GPS receiver

Read data from 

ultrasonic sensor and 

thermal sensor arrays

Rotate robot accordingly 

to calculate the  new path 

values to avoid hitting 

living things or moving 

objects

The robot  travels closer 

to the rigid  objects and 

continue with the 

destination.

Beam characteristics are approximate

Ultrasonic Transmitter / 

Receiver

3.3V Step-Up Breakout

Atmega 128Logic Converter

Venus GPS 

Actual Device

Field of View  (FOV) of TPA 

81 sensor is 41 by 6 

The resolution of the 

servo has 31 steps (0-30) 

which typically represent 

180 rotation on a Hitec

HS311 servo.
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Human Temp Reading at 42 

inches 
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Sensor Array

Human Temp Reading at 18 

inches

The ultrasonic sensor was tested to determine 

the maximum and minimum distance readings.

Maximumis 204inchesand

Minimum is 8 inches.

Sensorreadingat ambienttemperature.

Each sensorhas different valuesat the same

distance

Research Team

Autonomous Robot

Testcase: Connectthesensorto theservothenlet it rotate from left to right to detect

two �S�H�R�S�O�H�V�¶thermalthat are standingin front of thesensor. Thelighter color means

heatis morepresenton theabovegraphandthe3-D graph to theupperright corner.

TheVenusGPShasanaccuracy of 2.5m

Thermal Image


