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Towards UAV-based Land Tenure Data Acquisition in Rwanda:
Needs Assessment and Technology Response
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Introduction — its4land

Horizon 2020
European Union funding
for Research & Innovation

Program:  EU granted H2020-ICT-2015
Time period: 2016 - 2020

Consortium: 8 partners from Rwanda, Kenya, Ethiopia, Belgium, Germany and The Netherlands

Objective:  Development of an innovative suite of land tenure recording tools

@its4land1
More information: TS09G 11:00-12:30 or www.its4land.com or

@dronedland
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http://www.its4land.com/
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Introduction — aim and motivation

Multidisciplinary approach to
assess the fitness of use of
Unmanned Aerial Vehicles

(UAVSs) to support land tenure
data acquisition in Rwanda

-

User needs UAV technology

Definition of key flight
scenarios
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Study area — Rwanda

 More than 24.000km? and a population of 12.5m people = one of the most densely populated
countries in Africa

« Land is of vital importance to Rwanda m
Y Y

Agriculture as a form of Growing demand for housing
employment and subsistence and infrastructure

« Land tenure regularization program (LTPR) completed

* Problem: almost absent ability to collect relevant land and property information at a certain
frequency and scale
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Needs assessment — NGT method

Nominal Group 1. Collecting individual ideas User needs
Technique 2. Combining ideas of the group
Group/individual 3. Individual voting and ranking Group consensus with
interviews with different priority list
stakeholder EE—

What land and land-related information is still needed?
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Needs assessment — results

Land tenure or Priority
land info need

P1 P2 P3 P4 PS5 P6 P7 ‘ P8 P9 SoC National government
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Highly accurate data 40 1.00
- image and GIS data

More mobile |

-

S 7 I + - | v e A=
Land tenure and/or land info need P3 P4 PS5 SoC Rel. Popl. Priority Sub-national government

" Physical Impt.
;:lmll'actcnsnc High accuracy satellite/aenal imagery 8.7
e mow what sp. ges
£100688 10 held by who
imformation — - 1 < Smart ; Automated arvi Which its4land
Geological da @NCUSEINRINT| Stakeholder group Sketchmaps ' Feature Extraction Geocloud Services .
L Oeological 455 coastral dat technologies are
Utility supply dat| Nat_Gov 2 7 1 6 best suited to meet
Nat NonGov 4 5 2 2 . -
Dist Gov - !dentlfleq land
Total no. of *yes’ votes 6 \ 12 y, 3 8 |nf0rmat|0n needS?
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UAV technology — equipment

Inspire 2 (DJI) FireFLY6 (BIRDSEYEVIEW) DT18 PPK (Delair Tech)

Type Rotary wing UAV Hybrid UAV Fixed-wing UAV
Sensor Zenmuse X5S SONY A6000 DT18 3Bands PPK
Area Busogo (50 ha) — 2 flights Muhoza (94 ha) — 2 flights Gahanga (14 ha) — 1 flight
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UAV technology — data acquisition

UAV flights GNSS measurements

Facilitated by:

aris
unmanned

aenal
solutions
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UAV flights — results

Data capture of 3 study areas

Gahanga (14ha)

: GSD: 2.5 cm = | Busogo (50ha
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Aerial image 2009 UAV image 2018
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UAV flights — geometric accuracy (2D)

= Enabled RTK/PPK and additional GCPs
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= High grade camera and on-board IMU/GNSS to extract approximate geolocation
= Network of evenly distributed GCPs

(00 T P
» PPK/RTK option without additional GCPs
= (Geolocation of high grade IMU/GNSS devices
= (Geolocation of low grade IMU/GNSS devices and GCPs

B0 CIM o
= Extracted geolocation from low-grade IMU/GNSS devices

200 cm
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Conclusion

Up-to-date Ia’nd }nformation

User needs UAV technology

Highly accurate data/images
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