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Abstract

Autonomous robots are one of the most activields of research today.
Most of the researdm in this field are concerned with building robotic
systems that are capable of accomplishing tasks with a high degree of
autonomously,this success depends mainly on the ability of the robot to
accurately model the unknown environngnt

Obtaining an accurate model of theanknown environment of robot
depends mainly on the type and quality of the sensors used in the system,
which directly affects the cost and complexity of the robotic sysieeif.

This research aimsat implemening a sensing system, inexpensive, simple
in operation, and can work on a robot in order to obtain a -three
dimensional model of thesurrounding environmentand generating obstacls
map to be subsequently invested this model in the tasksobbt navigation
like path planing

In order to implement the proposesblution we chose ultrasonic sensors,
due to their low cost, simplicity and their ability to operate n different
climatic conditions. W& studied the ways to invest them in the detectid
obstacles, derived the mathematical relationships that determine the
necessary and sufficient number of these sensors ingvethe entire
perimeter of the robot, then we designed and implemented a configuration
of these sensorsand we used the implemented designo represent th
objects within the detection areaof the ultrasonic sensors in a three
dimensional manner with the ability of increasing the maximum detection
range defined in datasheet for this type of sensor .

Later, the research focused on studying thkyorithms used to model the
environments we built a map of the surrounding environment based on the
measurements obtained from thdtrasonic detection block by processing
these measurements using Occupancy Grid algorithms and Bayes filters.
Then the resarch moved to develop a new method for modeling the
surrounding environmenbased on theultrasonic detection block and using

a wdl-known robotic grid structurecalled Octomap Octomap had been

modified and its parameters tuned tperate with ultrasonic sensor The
Y



drawing algorithm was developed wusing C++ |libraries over ROS
environment under Ubuntu OS, and therefore it can be used later in most
robotic platforms.

The results of applying the developed algorithm on real experiments
showed the ability of our developed system to model the surrounding
environment using standard grid data structures that caruseed later in
subsequent robot tasks such as navigation,raviee threedimensional map
applicable to our robotic system was obtained by using inexpensive and
effective sensors.
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