TSECBLAND

mnovatlons for
land tenure

Manual for QGIS Plugin

BoundaryDelineation

May 2017
Sophie Crommelinck

s.crommelinck@utwente.nl


http://www.its4land.com
http://www.its4land.com
http://www.its4land.com
http://www.its4land.com
http://www.its4land.com
http://www.its4land.com

Summary

This manual explains the use of the QGIS Plugin BoundaryDelineation. Most of the steps
are explained in the graphical user interface of the Plugin. This manual can serve as an
extended explanation of the installation and use of Plugin. The Plugin was designed to
support the semi-automatic delineation of visible cadastral boundaries from UAV data.
The Plugin is experimental. For visualization and digitization purposes, an orthoimage
captured with an unmanned aerial vehicle (UAV) is required. Further, a vectorized output
of gPb contour detection and SLIC superpixels are required. The plugin combines the two
vectorized datasets to network and nodes aiming to support the digitalization of visible
cadastral boundaries from UAV data. The Plugin’s code is available here. A video
showing the Plugin’s use can be found here.

This research is part of its4land, a European Commission Horizon 2020 project that aims
to deliver an innovative suite of land tenure recording tools. These tools are intended to
respond to sub Saharan Africa’s immense challenge to rapidly and cost-effectively map
millions of unrecognized or unrecorded land rights, in order to register them in formal
land administration systems. An overview of the project was presented at the World Bank
Conference on Land and Poverty.

The work package (WP 5 — Automate It) that this Plugin is developed for is part of
its4land. It aims to exploit the use of high-resolution UAV imagery combined with an
image interpretation workflow that automatically extracts relevant land tenure features
from UAYV data. These can be physical objects such as hedges, fences, stone walls, tree
lines, roads, walkways or waterways that often demarcate cadastral boundaries. Such an
approach cannot deliver complete matching — as some tenure boundaries are only social
and not visible to sensors — however, even 50% matching would radically alter tenure
mapping workflow costs and times. The scientific progress of finding optimal methods
and combining them in a workflow is ongoing. A review on related issues and case
studies, such as the combination of cadastral mapping and remote sensing as well as
image-based feature extraction methods can be found here. The initial workflow step —
gPb contour detection — is explained and evaluated here. The second workflow step —
SLIC superpixels — is submitted, but not yet published.
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https://github.com/SCrommelinck/BoundaryDelineation
https://youtu.be/lcuWYEbYdtg
https://its4land.com/
https://www.researchgate.net/publication/316284441_Building_Third_Generation_Land_Tools_Its4land_Smart_Sketchmaps_UAVs_Automatic_Feature_Extraction_and_the_GeoCloud
https://its4land.com/automate-it-wp5/
http://www.mdpi.com/2072-4292/8/8/689/html
http://www.mdpi.com/2072-4292/9/2/171/htm

BoundaryDelineation Manual

1. Install the Plugin

e Open QGIS
¢ (lick Plugins > Manage and Install Plugins...

/ Qals 2187
Project Edit View Layer Settings Plugins WVector Raster Database Web CadTi
() Manage and Install Plugins...
NNE-F PRI
& Y, [_13 o0 I °° Pz . Python Console Ctrl+Al+P
v. Layers Panel 8 X BoundaryDelineation 3
o [l & T » Re HypsographicHistogram 3
Improved Polygon Capturing 4
o 5
A. Plugin Builder
' D: Plugin Reloader 4
- tsf
EF Remote Debug 4
@ v ScriptRunner 4
% TraceDigitize 4
A i
% - D Zoom to Point... 4

e Search for BoundaryDelineation Plugin
e C(lick Install plugin

7 Plugins | All (702) ? X
* Al Search |BoundaryDelineatior] a|
I?'!l Installed 8 Y This plugin is experimental
i BoundaryDelineation

o Invold Supports semi-automatic delineation of boundaries
-*- Settings https://itsdland.com/

https://github.com/Scrommelinck/BoundaryDelineation

Category: Plugins

Tags: analysis, cadastre, digitizing, processing, remote sensing,
vector

More info: homepage bug tracker code repository

Author: Sophie Crommelinck

Installed version: 0.1 (in
Cr\users\crommelincks\.qgis2\py thon\plugins\BoundaryDelineation)

Upgrade all Uninstall plugin Reinstall plugin
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2. Run the Plugin

2.1.Step |

e Open the Plugin
o Click on the BoundaryDelineation Plugin icon in the QGIS toolbar

/' BoundaryDelineation ? X

4
Step I Step I Help ITS M"D

Please specify the path to the following files:

Input orthoimge (.tif) | |
Input gPb (.shp) | || seleat |

Input SLIC (.shp) | |
Output boundaries (.shp) | ||:|

i o

e Specify the path to the files
e C(lick Load Data

o Do notrename loaded layers in QGIS while using the plugin

/' BoundaryDelineation ? X

4
Step I Step I Help ITS M"D

Please specify the path to the following files:

Input orthoimge (.tif) [5_RO2d_RGB+DSM/1_Amtsvenn/amtsvenn_RGB.tif|
Input gPb (.shp) }tion,"U_Input_Data,l’l_Amtsvenn,"amtsvenn_ng.shp|
Input SLIC (.shp) bonm_[nput_Data,l’l_Amtsvenn,"amtsvenn_SL[C.shp|

Output boundaries (.shp) |1tation,"3_QG]S PIugin,l’l_Amtsvennf’boundaries.shp| I:l

> Qutput boundaries: Successfully defined output file ~
All processing files will be saved to the directory of the output file
=== Successfully loaded all data
Please click 'Process Data' before proceeding to Step I
W

i o
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e (lick Process Data

o This step can take several minutes depending on the size of the input

files
.K BoundaryDelineation ? ¢
Step I Step I Help ITSE M_!I_J

Please specify the path to the following files:

Input orthoimge (.tif) [5_RO2d_RGB+DSM/1_Amtsvenn/amtsvenn_RGB.tif|
Input gPb (.shp) }tion,"U_Input_Data,l’l_Amtsvenn,"amtsvenn_ng.shp|

Input SLIC (.shp) bonm_[nput_Data,l’l_Amtsvenn,"amtsvenn_SL[C.shp|

Output boundaries (.shp) |1tation,"3_QG]S PIugin,l’l_Amtsvennf’boundaries.shp| I:l

gPb and SLIC will now be merged to network and nodes...

ond o -

2.2.Step |l
e (lick on Step II

e Zoom to an area, where a land parcel boundary is visible and overlaid by

the

input network and input nodes layer

£ QGIs 2187
Project Edt View Lasyer Seltngs Plugins Vector Raster Datsbase VWb Cadlools MMQGIS Processng Help Vektor

o

OB AL FRPPRAAE - 08 -EFe-RBET=-0 T B AKS0-¢O0R

P JB o 5RE [4]

SESH8ANNS

<] magntier[100% 3] Rotation [00 3 IZ OE:nm -]

oortivee| 3579 7257210677 | See[1391
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e Select two or more nodes along the land parcel boundary
o Hold Ctrl and click on the nodes to be connected

/ Qais2.187
Project Edit Wiew Layer Settings Plugins Vector Raster Database Web Cadlools MMQGIS Processing Help Vektor

HoeeesRprasl -ecffl-nEgr=-00- B AR 9-c0H
I ’v y E'.D.Ev'. fx @ >€ ,6’0,0003 /5%‘ |Se\ectFeaturesbyareaorsmg\echck i

o Input nodes should be selected as active layer in the Layer Panel

Layers Panel 8 x
& TEE~H »
|[v]: ® Input nodes
— Input network

— Input SLIC

— Input gPb
'Inputorthoinage

OIOE|

e (lick on Connect Nodes

.,Eﬂ BoundaryDelineation ? ¢
oo | sorr IR TSEBLAND

Flease select at least 2 nodes along the boundary of a land parcel 1 I 1od
(hold Ctrl and click on nodes to be connected) Ei e
~

T

=== Successfully connected nodes

The sinuosity (0.4) of the line indicates that this line might require further consideration.

Would you like to accept, simplify, edit or delete the displayed boundary line? v

O licmnitin] o]/ [etiva| ) [oomaim]

Fn eineton| W Deneston] /5 1+ 5 T
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# Qois 2187 - o x
Project Edt View Lsyer Seitngs Pligns Vecor Resier Deishase Web Cadlools MMQGIS Processng Help Vektor

LOBRPINPPRARKE - 08 e -RHE=-2F- B AKX/ 0-¢OR
4./ B REed 8 Lo B O

Coordinate 357939.68,5782105.41 X sove[1301 | Magatier[100% 3] Rotation [0,0 3] (4] Render
— —

e Decide to accept, simplify, edit or delete the displayed boundary line
o Although the displayed line is already smoothed, it is mostly
advisable to simplify the line again
e (lick on Simplify Line
o This step can be repeated multiple times until the line cannot be
further simplified

Qo5 2187 - o x
Projert ESt View lsjer Seftngs Pligns Vector Raster Deishase Web Cadlools MMQCE Fracessng Help Vektar

AV PLARPPARE - 0e-fea-EEE=-0T- B Ak, 0-«08
L/ BGEGR-B/RE D 0 LBl O

Coortinate. 357975.486,5702002 449 B scae[120 -] @ magotier[100% 2] Roation [00 5][ renter @erscey @
—_— — =
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e Zoom to incorrectly delineated parts

£ Q6is 2187 - o X
Project ESt View Lsyer Settngs Plugins Veclor Raster Datsbase Web Cadlools MMQGIS Processng Help Vektor

AOPRLFRPPASE » Q8 B -GHEI=-00- B AKX/ 0-+0X
2 J)BVGL-\aRE %D 8 Loz BN, O

° Coordinate| 357944.283, 5782087472 skl | Mageier[100% 5] Romton [00 3| [ Render @erscan @

e C(lick on Edit Line
e Use the QGIS Digitizing Toolbar to manually add/move/delete segments or
nodes of the line
o See the QGIS manual on digitizing (in the help tab) for further
explanation
o In this example, it would be advisable to click on Node Tool, delete
all wrong nodes by pressing Delete and snapping the ends of the
remaining correct nodes to each other

¥ Q652187 - 8 x
Project ESt View Lsyer Settngs Plugins Veclor Raster Datsbase Web Cadlools MMQGIS Processng Help Vektor

QPP PRAPPALE » 8 -F-&-GHEIZ=S-0T- H A%/, 0-+0K%
2BV G-%BRE <0 0 Lhm3lii i O
v [Layers Pan LES

26 379474972 70
27 390,012 572
28 WM ST,

<l

Coordinate 357943.827,5782096.736 N scake1:41 | magatier[100% 3] Rowtion [00 3] (] Reader @DePsGinenz @

e C(lick on Accept Line
e Restart at the beginning of Step Il
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e C(lick on Finish Delineation, once no more boundaries can be digitized with
the help of input network and input nodes layer
e C(lick on Manal Delineation to add further boundaries in areas where gPb
and SLIC did not detect visible boundaries (e.g., socially perceived
boundaries)
o See the QGIS manual on digitizing (in the help tab) for further
explanation

2.3.Help

e The help tab provides links to:
o its4land website
o QGIS manual on digitizing

3. Notes

3.1.Acknowledgements
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manual are based on UAV data captured and processed within the project. They
were captured with a fixed-wing UAV. The orthoimage has a ground sample
distance (GSD) of 5 cm.
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