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The digital twin: the Open Data made actionable
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Parcels Buildings
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Working Example: Roofs Solar Potential Estimation 

1. Clean 3D Roof Coordinates from the open data.

2. Use vector data to crop images. 

3. Deep Learning for Roof Segmentation.

4. Infer Roof Attributes.   

5. Infer Solar Potential 



Open Data Referential

Build



roof segments
(257,475)

roof slopes
(221,950)

Open Data 3D Building coordinates Treated Data

Build Roof Slope Referential: 3D vector data



Roof Slope 3D View

Before After



Open Data Referential

aggregate, clean and organise data

Describe



Build Roof Slope Referential: Aerial Imagery
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Input:
HR Aerial Imagery

Target:
Rasterized vector roof slopes

Volume:
~75000 images (256x256)

Train/Test/Validation split:
80% / 10% / 10%
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Dynamic UNet based on ResNet encoder
Framework: FastAI on PyTorch



Deep Learning model

● Datasets
● Model architecture 
● Data augmentation
● Training
● Production pipeline
● Examples 

All standard augmentations like 
left-right flip, zoom, rotation, skew
+ we’ve aerial images, so up-down flip too



Deep Learning model

● Datasets
● Model architecture 
● Data augmentation
● Training
● Production pipeline
● Examples 

Parameters: batch size: 16, epochs: 30
Training batch sample:
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Parameters: batch size: 16, epochs: 30
Predictions (top) vs Ground Truth (bottom)
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Google Cloud Platform:
VMs + AppEngine + Cloud Functions
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Predictions are vectorized and integrated to the Referential
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Other entities: Solar Panels segmentation
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Other entities: Roof Objects segmentation



 Position Solar 
Modules on the Roofs

Roof Attributes

Roof Orientation
Roof Inclination 
    (Data + ML)
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Building the Photovoltaic Potential

putting all the elements together we can give an estimate of the slopes solar potential  



Thank you for your attention


