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Why this product

Energy transition

The goal is clear, but how do we reach this goal?
Netherlands is devided in Regional Energy Strategy (RES)
They all have to create a plan to switch to sustainable energy
Solar panels clearly play a major role in the energy transition

Current missing information
« How much energy already gets created by solar panels?

« Where on the rooftops is still solar potential left?
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Calculate solar potential
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Process overview

Detect solar panels as a object (deep
learning)

Select high potential areas

Post processing — solve issues

[ Convert to m2, kWh & kWp J

Join information to BAG

!

Solar potential versus current panels J

!

Extract to district, building type & type of owner
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BAG Basisregistration Adresses and Buildings

Open datset that contains 9.7
miljoen buildings
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AHN3 Actual Height model Netherlands

Open dataset LiDar 50 cm
resolution + Kadaster height model
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/ \ Aerial images

Not (yet) open data: 10cm
resolution RGB, 1 year cyclus

We create a height model and true
ortho’s out of these images
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BRT Basis Registration Topography

Top1ONL, 1:10.000 dataset
Very rich in attributes values.

We use this dataset to

remove greenhouses and
tanks
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Calculate solar potential

Input data: AHN3 + Kadaster Height model, BAG, Top10ONL

Tool: ArcGIS Solar Analyst

Intensive calculation, every 14 days for 24 hours every 3 hours in 32 direction solar orientation is
calculated for every pixel.
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Select high solar potential rooftop areas

Rooftops with a minimal of 700kWh/yr
radiation

Slope < 55°

Oriéntation — Everything except North,
North East & North West

Remove greenhouses and tanks

Convert the areas into shapes

O Solar potential
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Input data: True ortho’s + ortho’s
10cm (10cm), BAG (buildings),
ToplONL

Software: Algoritm = DL UNet16 (two
types), ArcGIS, FME, python
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Detect solar panels
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650 tiles training (100m x 100m)
150 tiles validation

Adding now 2000 tiles
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Results

o Data for pollcy makers




kadqste/

O Solar potential

postprocessing Solar panels
Two algoritms for large and small buildings ' || Il; bt

Panel > 1.5m2
Combine results of ortho & true ortho

Remove Greenhouses & tanks

Quality = 95%-+
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Combine the data for policy makers
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1537,2
462
576,4
2038,9
328,9
1128,3
8277
7725
3324
512,6
2326

Farea_d Mean_Slope

4951045
15,679163
23, 700667
10,643588

2,154017
12,621652

16,53241
17,043879
16,308017
15,408579
21,228635

19,206963

source | lotal_opp_pv - bag_met PV

AHMN
AHMN
D5
AHMN
AHN
AHN
AHN
AHMN
D5
AHMN
Dsh
D5

2914,21
1693,55
1595,36
1546,75
1138,53
980,66
956,63
914,93
642,83
604,93
599,17
574,74

Data + report
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pv_tov_pand

5984197
78,99651
£3,23901
9192373
4378777
2434795

40,4764
4069146
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1,037634

pv_tov_zp

75,83164
146,677
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84,80821
20,30704

zp_tov_pand

78,91425
5387957
58,92673
30,29308

83,7991
70,03393
87,55296
85,80222
B3, 77065
0404425
54,05608
5,100728
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Scaling up for the entire country
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E 8236 bIOCS fnémes = fnmatch.filter(os.listdir(args.input), '*.tif') #filter directory for tif file
q) flist = []
+— =] for f in fnames: i
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Still improving
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To do list:

More training data, especially from areas with
bad performance

Correction rooftops with slope

More balanced training set by experience and
K Means calculation in advance

Improve post processing by use of random
forest classifier

Guarantee quality by monitoring
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Still improving
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