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1. CONTEXT

× Kigali: Capital city of Rwanda 

× Population: 1,135 million in 2012

× Cleanest and greenest city in Africa

Kigali Convention Center

Road Cleaning in Kigali 

Village ïVision 2020

Avenue de lôAssemble Nationale
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The Kigali City Master Plan (KCMP)

KCMP was established in

2013 to streamline urban

development, land use

planning and management

Land Use Zoning (KCMP, 2013)
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Process for issuance of Construction Permit
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Mayor of Kigali City
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construction permit 
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construction 
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Private Civil 

Engineer 

Civil Engineer in charge 

of infrastructure
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2. PROBLEM STATEMENT

Increase of illegal houses due to the lack of an

efficient and effective monitoring and controlling

of KCMP implementation.

Source: Assessment and evaluation of the national land use 

and development master plan implementation (2011-2016)
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Consequences of Illegal constructions 

Flooding in Nyabugogo (CoK) during rain 

season

Informal settlements in Kimisagara (CoK) 
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3. RESEARCH OBJECTIVE

Improving the monitoring and controlling of KCMP implementation using high 

spatial resolution optical satellites images and Deep Learning

Raster (Image)

Deep Learning (DL)

Classified Raster (Image)
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STUDY AREA
ÅThis study was carried out on an area of 0.9797

km2 in Nyabikenke Cell, Bumbogo Sector of Gasabo

District.

Å80% of its total area is reserved for agriculture.

Map of Kigali City Bumbogo Sector Land Use KCMP Zoning
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4. METHODOLOGY

WorldView optical satellites images provided by Digital Globe with 45cm of spatial 
resolution were used 

1/20/2020 10



DL which is a subfield of artificial intelligence based on convolutional 

neural networks with many hidden layers was used to detect house 

roofs.

Deep Learning (DL)

Model Creation
Model 

Compilation
Model Training Model Testing

Following are the four steps followed when detecting house roofs using DL:

Step 1 Step 2 Step 3 Step 4
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Deep Learning (Contôd)

How does Deep Learning work?

DL layers:

Å Input layer: Image

Å Hidden layers: Extracts abstract elements of image

Å Output layer: Display results

Hidden Layers:

Å 1st hidden layer identifies edges.

Å 2nd hidden layer searches corners and extends contours.

Å 3rd hidden layer detects whole parts of specific objects. It finds 

specific collections of contours and corners.
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House roofs detected using DL were imported to an empty image for classification 

Importation of detected roofs

Empty image
Detected 

roofs
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The tool Difference in ArcGIS Pro was used to 

differenciate two classified images for change 
detection.

The tool Raster to Polygon in ArcGIS Pro was 

used to change raster (image) to polygon

ArcGIS Pro Tools
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