


Vector Histogram Star Obstacle
Avoidance for Multicopters.

Ruan van Breda

Supervisor: W.J. Smit

Solar Thermal Energy Research Group (STERG),
University of Stellenbosch

4th Annual STERG ‘ UNIVERSITEIT o .

. (@ STERG [ sttty o TSI @)

STELLENBOSCH, SOUTH AFRICA "W\ SOLAR THERMAL ENERGY UNIVERSITY g .ac..
W-13JULY06 RESEARCH GROUP



Overview

 Why is obstacle avoidance
necessary?

 Different obstacle avoidance
algorithms

 Why the VFH* was chosen.
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Why is obstacle avoidance
necessary?
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Different obstacle avoidance
algorithms

VFF (Virtual Force Field)

VFH (Vector Field Histogram)
VFH+ (Vector Field Histogram Plus)
VFH* (Vector Field Histogram Star)
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VFF (Virtual Force Field)
Object /ertainty values
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Wall Following Method
to get out of local
minimumes.

R = Resultant of all
forces
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VFF (Virtual Force Field)
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VFF (Virtual Force Field) - Trap

Situations
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VFF (Virtual Force Field)
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VFH (Vector Field Histogram)
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VFH (Vector Field Histogram)
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VFH (Vector Field Histogram)

Tar gﬁt
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Candidate direction
for safe travel
P < threshold

Unsafe direction,
= prohibited for travel

POD < threshold
J

Finding candidate
directions for safe travel \
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VFH (Vector Field Histogram)
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VFH+ (Vector Field Histogram Plus)

cnlarged obstacle ccll

« Accounting for
robot width.

obstacle cell
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VFH+ (Vector Field Histogram Plus)
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VFH* (Vector Field Histogram Star)

 Look-ahead verification
(A* search algorithm)
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VFH* (Vector Field Histogram Star)
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CONTACT DETAILS:

R.J. van Breda

Solar Thermal Energy Research
Group (STERQG)

Stellenbosch University

South Africa

16546660@sun.ac.za/
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VFH* (Vector Field Histogram Star)

Multicopter
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VFH* (Vector Field Histogram Star)

Obstacle

Multicopter
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VFH* (Vector Field Histogram Star)

O Multicopter start position
D Multicopter target position
Robot uncertainty = Om
Robot uncertainty = 1m
Robot uncertainty = 4m
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Q Multicopter start position
|:| Multicopter target position
Pitch/Roll angle =0
~ Pitch/Roll angle = 15’
Pitch/Roll angle = 30°

Pitch/Roll angle = 60
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VFH* (Vector Field Histogram Star)

O Multicopter start position
D Multicopter target position
—K, =0
e K =1
—_—K =3
—K =5
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