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=

Irradiationsensorpoint =   [Daylight Coefficients]    × [Angular Size � Radiance]

×

03 Literature Review
20



Alammar et al. (2021)

Huang et al. (2022)

Han et al. (2022)

Nakhaee et al. (2023)
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Generality

Limited 3D Solution

Scalability
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480 points

560 points

7 surfaces

31 surfaces
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3D CNN (VoxNET) Octree CNN Mesh CNN Multiview CNN PointNet
Maturana & Scherer (2015) Wang et al. (2017) Hanocka (2018) Su et al. (2015) Qi et al. (2016)

Solutions to irregular 3D data
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PointNeXt based per-point irradiation prediction
PointNeXt: Revisiting PointNet++ with Improved Training and Scaling Strategies

(Qian et al., 2022)
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Generation: Download 3D BAG

LoD 2.2 LoD 1.3 LoD 1.2
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Generation: Download 3D BAG
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1.100 km2
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Generation: Sampling

3D BAG Sampling Preprocessing Simulation/Prediction
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Generation: Point Sampling

Regular Point Sampling Poisson Disc (Random) 
Point Sampling
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Simulation: Overview
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Simulation: Simulator
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Parallelization: Multiprocessing
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Prediction: Overview
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Prediction: PointNeXt

(Qian et al., 2022)
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Prediction: PointNeXt – Hyperparameters

Radius Nsample

Width Voxel_max Expansion
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Prediction: Hyperparameter Tuning
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Interaction: Server-Client System
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Prediction: Accuracy Distribution

05 Analysis

Expected irradiation domain (kWh/m2)
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(max error 100 kWh/m2)

Predicted one domain off
(max error 200 kWh/m2)

Predicted completely wrong
(> 200 kWh/m2)
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Prediction: Accuracy Distribution

05 Analysis

10%90%

Average absolute
error
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Prediction: Accuracy Distribution

05 Analysis

Average RMSE

Errors higher almost
never occur

67



Analysis: Evaluation Speed
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Interaction Demo

05 Analysis
69



GPU Simulation
(~6x faster than CPU)

AI Prediction
(~10x faster than GPU Simulation)
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06 Analysis

Power Generation Potential
(Horizontal surfaces)
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06 Analysis

Power Generation Potential
(Vertical surfaces)
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06 Analysis
Brute-Force Design Optimization
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Discussion: Generation/Simulation Improvements

Finetune preprocessing 
procedure (for higher detail)

Add materials
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Discussion: Parallelization Improvements

Simulation batch processing
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Discussion: Prediction Improvements

Transformer Model Urban Typology Clustering/
Dimensionality Reduction
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Discussion: Prediction Improvements

Location invariance through
transfer learning or DC prediction
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Discussion: Parallelization Improvements

Web-based GUI
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Conclusion

Model Accuracy
• Random point cloud: avg. 21 kWh/m2

• Regular point cloud: avg. 24 kWh/m2

Further Research
• Aim for better accuracy through more 

advanced networks and dataset 
improvements

Future
• This research paves the way for

holistic generative design models
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‘Het grootste gevaar is niet dat robots op ons gaan lijken, maar dat wij op 
robots gaan lijken.’

‘The greatest danger is not that robots will be like us, but that we will be
like robots.’

83

Frank Mulder, De Groene Amsterdammer
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