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Challenges & Contributions

• An autonomous imaging system mounted on an unmanned
aerial system (UAS).

• The UAS is used for developing a fast and accurate tool for
assessing the heliostat's canting quality.

• The UAS path planning influences the quality of the
captured images.

• The quality of the images affects the accuracy of the
canting error analysis.

• In this research work, we propose a low complexity
approach of planning the UAS's path.heuristic-based

UAS 1 magi ng System
• The UAS imaging system collects images on in-situ or

offline heliostats, and the processing code analyzes the
images for canting error estimates.
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The UAS position is determined by a
separate software component that is
developed by Sandia.

UAS position dependencies:
➢ Heliostat Orientations.
➢ At least 60% coverage of the

reflected target image.
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• The view angle (1 influences the quality of the captured images

➢ T less pixels in the direction of the perspective.

UAS energy availability less assessed heliostats.

UAS decision-making objective:
-,..••••""81.11.

Selecting heliostat pairs with low
view angles, i.e., O.

Maximize the numbers of
assessed heliostats, i.e., minimize

UAS energy consumption.

UAS Path Planning: PP A KX0) Yo) z0)) (xi, yi, zi), • • • , (xN,YN, ziv))
• N number of heliostats.
• (xi, yi, zi): the UAS position for assessing the hi heliostat.

• V thi : j< i 1:the set of already assessed heliostats.

• ax.k,yk, zk): k < N, hk E V 1: not assessed heliostats' positions.

Heuristic Utility Function: Uxyz
cx,z citxyz

wc * wt *cmax tmax

• wc, wt E [0,1], wc Wt = 1
• cxyz is 0 view angle at (x, y, z)

I I (x,y,z)- (xj,yi,z0112 • dtxyz
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, v: UAS velocity, tmax: max. flight time.
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Heuristic-based Approach complexity: 0 (1\12 log N)
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1 n d icative Results
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:1 1 Starting Flight Time 11:00am
Take-off Point (0,0,0)
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P: Trajectory's intermediate points.
Day: 113, Starting Flight Time:11:00am.
Take-off Point: P1(0,0,0).
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For demonstration purposes 45 flight path points that
correspond to 45 heliostats (out of 218 heliostats at
NSTTF) are depicted.
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Sandia National Laboratories is a multimission laboratory managed and
operated by National Technology & Engineering Solutions of Sandia, LLC,
a wholly owned subsidiary of Honeywell International Inc., for the U.S.
Department of Energy's National Nuclear Security Administration under
contract DE-NA0003525.
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This paper describes objective technical results and analysis. Any subjective views or opinions that might be expressed
in the paper do not necessarily represent the views of the U.S. Department of Energy or the United States Government.


