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Problem Statement

Automate Tasks at CSP Plants
Heliostat Calibration
Computer Vision Algorithm
Accurate State Estimation

visit concentrating.sun.ac.za
contact sterg@sun.ac.za

. UNIVERSITEIT
| i /i
@sTERG Q 100
EEEEEEEEEEEE
SOLA HERMAL ENERGY  ERA'ME7 UNIVERSITY
RESEARCH GROUF

vvvvvvvvv



Background

« What is State Estimation ?
e How does it work ?
 Better Estimation - Better Control
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Background

STELLENBOSCH -
UNIVERSITY contact sterg@sun.ac.za
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Background 0®

Barometer Phenomena

Head Wind Tail Wind
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Research Question

- How and to what degree can the
altitude estimate of a multirotor
aerial vehicle be improved?
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Methodology

Current Methods of State
Estimation

Sensors used
Data Collection & Analysis
« Simulations
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Methodology

Prior knowledge Pr_1jk—1 . Pé‘;:::'g: :t;p

ofstate > X
Xk—1|k—1 physical model

. A |

Next timestep ]-:A)k|k-—1
k+k+1 Xk|k—1
P K|k Update step Measurements
f(k:|k -— Compare prediction -=— N
to measurements »

/

Output estimate
. of state
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Methodology

Prediction: Update:

’ = -1
K, = P.HT(HP,H" +R)

x, = Ax, ,+Bu, . & 2

k—1 k X = xk"’Kk(Zk“H"'k)

P, = (I-K,H)P,
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Results
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Results
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Analysis

« Accurate Estimation
e Sensor Noise
« Computational Load
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Further Development

OPEN GUI: Build New OPEN GUI Create Initial
Mede! Conditions

Phi Cormection met

e Sensor Fusion
« Simulations e | [

Theta Carrection mez|

=
Gonfiguration X"
Commands, Yo
‘Quadcoptar
ode/iCg Psi Conection mes|
Initial
Conditions.
Attude Comection mot|
SAVE:
Simulation
Results
= Wixing
Kaiman Fitter

OPEN PLOT: State Data I ‘ OPEN GUI: Flight Animation I
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Conclusion

e Performance
 Accuracy
e Sensor Fusion
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Thank You

CONTACT DETAILS:

17030730@sun.ac.za

Solar Thermal Energy Research
Group (STERQG)

Stellenbosch University

South Africa

STERG@sun.ac.za il
+27 (0)21 808 4016




