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Project Objectives
• Understand how mobility is generated
using The Harmonic Potential Field
(HPF) Planner
• Simulate the HPF planner using
Matlab.
• For fully known environment.
• For environment acquired
through sensing.
• Learn the language used to program
the X80 robot (C#).
• Implement basic sensor-dependent
robot movements.

The HPF Planner
• It’s an effective way to convert the
environment into something that the
robot would understand.
• It uses analogy of flow of current in a
conducting sheet with obstacles
modeled as insulators.
• Obstacles are set at high potential and
target is set at zero potential.
• Following the directions of gradient
vectors of the potential field, the robot
will now generate its path towards the
target.

MATLAB Implementation of
the Unknown Environment
Case
• If the environment is not fullyknown for the robot, it has to be
acquired through sensing.
• Initially, the potential field is
generated as if there are only the
exterior environment boarders and
the target.
• Every time the robot senses an
obstacle:
o It updates the environment.
o The HPF is recomputed.
o Robot takes a step.
• Below is the MATLAB code
algorithm:
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Basic Movement Experiment

Simulation Results
• Below are the results simulated by
MATLAB for a maze. The robot starts
at the green dot and stops at the red dot
(target). The red line shows the robot
trajectory.
• Note that the robot learns from each
trial, by storing the environment data,
and improves its trajectory.
• Trial 1:

• The aim of this experiment was to
program the robot to walk in a straight
line and when the front ultrasound
sensor detects an obstacle, the robot
stops.
• This simple experiment serves as the
basis on which any code can be
programmed on the robot in the future.
• The C# code was programmed on MS
Visual Studio and it’s algorithm is
shown below:

• Trial 2:

Experiment Results
• The picture below illustrates the robot’s
path. It can be observed that the robot
stopped at about 30cm away from the
obstacle.
• Trial 3:

