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Land tenure security
The first goal of the sustainable development goals (SDGs), target 1.4, 
set by the United Nations (UN) aims for equal rights and access to 
economic resources (tenure security for all).

70% of the land rights are not recorded



To develop innovative solutions 
to make land rights mapping 

faster, cheaper, and easier

Aim



The Land Tool Evolution 



Cadastral boundaries based on RS data

Current Approach

Proposed Approach

Cadastral boundaries are 
visually detected and manually 
digitized from low resolution
aerial/satellite imagery

Cadastral boundary 
features are automatically 
detected and interactively 
delineated from high-
resolution imagery



Remote Sensing (RS) for cadastral boundaries



Visual boundaries
Automated approaches mainly 
depend on the quality of images 
visibility of the boundaries on tese
images and their match with the real 
cadastral boundaries
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Visible boundaries

(a) Strip of stone

(b) Water drainage

(c) Road ridges

(d) Fences

(e) Textural pattern transition

(f)  Edge of rooftop



Completely visible cadastral



▪ Mean-shift segmentation algorithm

▪ eCognition software

▪ Machine learning (Random Forest, Fully Convolutional Networks etc.)

▪ Interactive boundary registration (QGIS)

Methods



Mean-shift segmentation algorithm

Wassie, Y.A., Koeva, M.N. and Bennett, R.M. (2016) Towards 
automated detection of visual cadastral boundaries : initial 
investigation of imagery, algorithms and perceptions. In: GIM 
International, 30 (2016)8 pp. 23-25 

Extracted Reference + extractedReference



eCognition

 

 

  

 

Boundaries Extracted Reference 





EU H2020 – ICT – 2015
Research and Innovation Action
Duration: 48 months 2016-2020

Consortium: 8 partners 
Budget: 3.9 M Euro

Its4land project



ITS 4 LAND

UAV data collection

https://www.youtube.com/watch?v=xyJ6nIDUiPM



RS data comparison

• UAV selection, purchase, training

• Review of the regulations

• Explored the stakeholders perspective 
through interactive gaming

• Stöcker C, Bennett R, Nex F, Gerke M, Zevenbergen J. Review of the Current State of UAV Regulations. Remote Sensing. 2017; 9(5):459. 
• C Stöcker, M Koeva, R Bennett, J Zevenbergen. Evaluation of UAV-based technology to capture land rights in Kenya: Displaying stakeholder perspectives through interactive gaming. World Bank Conference



Stöcker C, Nex F, Koeva M, Gerke M. High-Quality UAV-Based
Orthophotos for Cadastral Mapping: Guidance for Optimal
Flight Configurations. Remote Sensing. 2020; 12(21):3625. 

UAV - data quality assessment



User needs and requirement/feedback



Methods

• The two computer vision methods: gPb and SLIC   

• Machine learning part   (assigning costs to each outline according to local boundary knowledge)

• Interactive user guided delineation   (by calculating the least cost path by previously extracted lines)

Results: Compared to manual delineation, the number of clicks per 100m is reduced up to 86%

Crommelinck, S., Bennett, R.M., Gerke, M., Yang, M.Y. and Vosselman, G. (2017) Contour detection for UAV-based cadastral mapping. In: Remote Sensing : open access, 9 (2017)2article no. 171, 13 p.

S. Crommelinck, R. Bennett, M. Gerke, M. N. Koeva, M. Y. Yang, G. Vosselman. SLIC superpixels for object delineation from UAV data. International Conference on Unmanned Aerial Vehicles in 
Geomatics, 4–7 September 2017, Bonn, Germany.

Xia X, Persello C, Koeva M. Deep Fully Convolutional Networks for Cadastral Boundary Detection from UAV Images. Remote Sensing. 2019; 11(14):1725 https://doi.org/10.3390/rs11141725 



QGIS plug-in - https://its4land.com/automate-it-wp5/https://www.youtube.com/watch?v=9Bwld4iwNtY



Its4land website: https://its4land.com/

Its4land videos: 

Promotional video: https://www.youtube.com/watch?v=lNJwyGUwH38

o UAV data acquisition flights in Africa to secure land rights: https://www.youtube.com/watch?v=JdStA7RneYI

o Semi-automatic delineation of visible cadastral boundaries from high-resolution remote sensing data: 

https://its4land.com/automate-it-wp5/

o Demo Use Case for its4land toolbox: https://its4land.com/wp-content/uploads/2020/01/its4land-land-

administration-toolbox-instruction-demo.mp4

Its4land output: https://its4land.com/things/

Its4land publications: https://its4land.com/publications/

This project has received funding from the European Union's Horizon 2020 
research and innovation programme, under Grant Agreement No 687828
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Mobile mapping



Cadastral boundaries - mobile mapping

• Satellite images (3m) & Orthophoto (30cm)

• Tablets & Trimble R1/R2

• ESRI Collector & ArcGIS



Cadastral boundaries - mobile mapping - Colombia



Cadastral boundaries - mobile mapping - Kenya



Cadastral boundaries - mobile mapping - Indonesia



Thank you for your attention!


