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Fundamental principle: Determination of reflection 
properties using the scanning method
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Receiver

Solar-

tower
Spotlight Camera

Scanning procedure

•Performed at night

•Meandering irradiation cycle

•High-frequency continuous shooting (greyscale images)

•Composition of a maximum image

Result

•Reflection properties of the absorber

(with regard to an irradiation direction)



Image processing steps:
An overview of the rectification process
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Image processing steps:
Dynamic ROI determination & mean images
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Maxibild [-]

Fundamental principle: Optical flux density measurement   
using the scanning method

5
Christian Raeder, DLR Institute of Solar Research, SolarPACES 2025 [OFF19]: M. Offergeld et al. 2019, doi: 10.1063/1.5117617

mean image [-]

ROI

𝒊
𝐸𝑖  =  𝑔𝑖  ⋅  

1

σ𝑗 Τ𝜌𝑖,𝑗 ҧ𝜌 ⋅ 𝑥𝑖,𝑗

 ⋅  
1

ҧ𝜌 ⋅ 𝑘
 

W

m2

Main formula for calculating flux density [OFF19]

correction calibration

flux density 

distribution

raw image

(mean image)

reflection

correction

directional composition



Measurement series: 
Determination of directional composition - “Flux Fractions”
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Flux density calculation - experimental data
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Measurement series: 
Determination of directional composition
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Measurement series: 
Determination of directional composition
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Measurement series: 
Determination of directional composition
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Measurement series: 
Determination of directional composition
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Measurement series: 
Determination of directional composition
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Measurement series: 
Determination of directional composition
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Measurement series: 
Determination of directional composition
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Measurement series: 
Determination of directional composition
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Calculated flux density distributions and corresponding 
max images of the night scans
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Raytracing with SPRAY: Modeling and evaluation 
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Triggers for reflections:
tube deformations

→ Modeling in SPRAY

Accuracy of simulation:
Angle-dependent reflection properties

→ Measurement of samples in a 

     lab-reflectometer

Evaluation of results:
Determination of reflection

and absorption components

→ Component-wise     

     evaluation & visualisation

Evaluation & visualisation
→ Additional correction term



Use of SPRAY ray tracing simulation:
Results – visualisation example
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Use of the SPRAY ray tracing simulation:
Results – Additional correction term
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Thank You!
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          …and many more
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