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Establishedin 1972 under the auspicesof the UNECAas an educational & 2 6% 2 L.
solution institution that trains highly skilled manpower, and conducts research in
geospatiainformation scienceandtechnologyandits applications
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of Excellenceproviding onestop|| sustainable developmentof member
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Education, Capacity Building

Programmes Duration
A\ Technologist Diploma(TD) in Geospatial information production and 18 months
management. Frénch and Engligh
A\ Postgraduate Diploma(PGD) in Geospatial information Production and 12 months
Management (Specialisation: Remote Sensing, Photogrammetry, Geographic
Information Science) F(ench and Engligh
A\ Professional Master (PM)in Geospatial information Production and 12 months

Management.(Specialization: Remote Sensing, Photogrammetry, Geographic

Information Systems)Hench and Engligh

A Master in Geainformation TechnologyMIGIT ) in collaboration with Federd 24 months
University of Technology Akure (FUTAXNglish

A\ Master of Sciencen Geainformation ScienceM Sc. GIS)in collaboration | 24 months
with University of Abomey Calavi.Hrencl)

A\ Professional Master in Geospatial Information Science and Land 12 months
Administration Erench and Engligh

A Masters of Science (M5c.)in Geospatial InformatiorProduction and 24 months
ManagementEnglish and French

A PhD in Geospatial Information Science and Technology, and Sustainablg 371 4 years

Developmentn collaboration with University of Abomey CalaviFrench ang

English
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AMSc/PhD in Geodetic Science
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weeks)



A Tax is a major source of government revenue all over the
world.

A The government uses tax proceeds

A to render its traditional functions, such as the provision of public goods,
maintenance of law and order, defense against external aggression, and
regulation of trade and business to ensure social and economic
maintenance (Azubike, 2009).

A A tax system offers itself as one of the most effective
means of mobilizing a n a t | iotarmakresources and it
lends itself to creating an environment conducive to the
promotion of economic development.

I Thus, it is evident that a good tax structure plays multiple roles in
the process of economic development of any nation



A Currently, Property Tax details are without geospatial
Information in some African nations.

A The officials are unable to collect the Property Tax
efficiently and hence fall short of the budget estimate
year after year.

A If the tax details are maintained electronically and geo-
spatially, the efficiency of tax collection can be improved.

A Due to a lack of total transparency and other factors,
spatial dimensions of all the structures are not effectively
maintained hence the need for a Web-GIS environment.



A This research seeks to answer the following
guestions:

ADo residents in the study area pay property tax?

Als there a spatial property geodatabase in the study

area?

Als there any designed property tax mobile application?



AIM AND OBJECTIVES

A The aim of the researchs to developa GIS reatime cloud-
basedmunicipal tax information systemto enhanceregular
re-inspectionand managemendf the tax baseusinga part of
Lagos State as a study area It Is a purely academicand
researclexercise

A Specifically.
I analyzethe tax situation of the studyarea,
createa spatial Propertygeodatabasef the studyarea,

designandim
create an on

nlementa propertytax mobile Application,
Ine dashboardfor tracking property tax

collectionand

tax evaders



The study area is
bounded by Latitudes
6° 36 N and 6°38 N
and Longitudes3° 40
Eand 342 300E.

Situated at the North-
western part of Lagos
State University Ojo
(along the Badagri
Expressway) bounded
on the north and east
by OgunState
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The studyareafalls within the CoastalSwampandLagoongeomorphiaunit and
IS generallylow-lying with elevationvarying from 1 m to 8 m abovethe sea

level.




METHODOLOGY

A Data typesand sources

I Thesourcesf dataareprimaryandsecondarylata

AThe primary source involves interviewing with the use
guestionnairefo collate the property information in the study
area

A A drone is been deployedto ascertainfeaturesand for the
purposeof gettinga high-resolutionimageof the study areafor
delineationanddatabasereation

A The secondarydataare ancillary datalike population,topo map
andthe mastemlan of the studyareacollectedfrom the various
agenciesn thestate



Primary Data types and sources

Points

DATA TYPE |DATA SPECIFICATIONS |PURPOSE
SOURCE/DEVICE
Coordinate GPS Garmin,etrex10 To capture
3m accuracy coordinate points
of the studyarea

High
Resolution
Image

Survey

Phantom 4 DJIDepends on flight To capture high

Drone height resolution Image
to extract
building
Footprints of the
studyarea

Collector for Mobile Devices To gather Vital

ArcGIS, Surveyl2: information

(HandHeld about Features

Devices) on Ground



Secondary Data types and sources

DATATYPE SOURCE SCALE OBJECTIVES

Topo Map OSGOF 1:50000 Administrative
Boundary
Master Plan Lagos State To validate
PlanningUnit land use
Information
oleliEtilelalBETEEN Nigerian N/A To ascertain
Population the population
Commission of the study

Board area



Software Used

A Collectorfor ArcGIS
A OperationalDashboardor ArcGIS

AWeb App Builderfor ArcGISAppStudiofor
ArcGISQt CreatorAndroidStudio)

AArcMap10.7.1
AWindow 10 OperatingSystem



Analysis of the tax situation of the study area

A ldentification and Delineation of properties within the study area of taxation

I Reconnaissancsurveywasdoneto identify buildingsandstructuresaswell asland
uselandcoverparameters

I The UAV was flown acrossthe parcelsin the study area SeveralGround Control
Points(GCPs)wererecognizedf whichit wasusedto settheflight plan

I Imagesderivedfrom the dronearemosaickedusingDJI GS Pro, PIX4D Mapperand
Agisoft PhoteScansoftware,andthenexportedto ArcGIS 10.7 wherethe Buildings
aredelineated

I Well-placedcontrol points were usedto define the location using map coordinates
from the deferential GPS which was usedto georeferencdhe drone image, for
preciseaccuracyandmeasurementsf theimageonArcMap 10.7,

I The image was then aligned and projectedto CoordinateSystem WGS 84 UTM
zone31N, Projection TransverséMercator Datum WGS 1984



TECHNIQUES OF DATA PROCESSING
Analysis of the tax situation of the study area

358 ZQ0O -

A Each Delineatedfeaturesare
updatedvia the attributetable ARPOGHIK .
on ArcGIS 107 thereby Land Use type

creatinga geodatabaséor all L
parcelsincluding information s Tax Status
of individuals or occupants | Paic

usingthatparcelof Land ‘4' ‘Pamel Number

Parcel Document

A A guestionnairevas designed
with the use of ArcGIS
Survey 23 which collected
dataon the go and sentsuch PaSESEEE————————— ] RIS
datato theonlinedatabase —E T

O 9°3N7°29E+64m

A The drone data is then
matchedwith a questionnaire
(locationbased) based on |
parcels and propertiesfound ¥

n the study arealo ascerialn - I
featureghatwould betaxed




Flow chart for analyzing the tax situatic
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Spatial property Geodatabase of the study area
A Creationofa Ge o d a t @sibgArsMap 10.7

A The spatialpropertygeodatabaseas createdirom the dronedata
andtheuseof ArcGIS surveyl 23

A The drone datais convertedinto vector data by digitizing the
orthorectified drone image, then data gotten for questionnaires
werenow computedusingArcGIS 10.7.

A These computed data are further processed into ArcGIS
geodatabasasthey are linked with the storing of all information
such as parcel ID, names and information of taxpayers,

Informationabouttheir properties etc All thesedata would be embedded
properly into the geodatabasesothat it could be queried at any time



Flow chart for spatial property Geodatabase
the study area
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Design and implementation of a property tax manageme
mobile application

A The propertytax managemeninobile applicationwas designedusing App Studio
for ArcGIS alongsideAndroid Studiofor thefinalizationof theapplication

A Theapplicationis designedusingjavaandPythonProgrammindanguagédor query
purposes

#) LAGOS STATE PROPERTY TAX [C:\Users\TesiniDombo\ AndroidStudioProjects\LAGOSSTATEPROPERTYTAX] - LAGOSSTATEPROPERTYTAX - Android Studio
File Edit View Navigate Code Analyze Refactor Buld Run Tools VCS Window Help
2 LAGOSSTATEPROPERTYTAX Ml app M sic C/AFRIGIST 2019/UPLOAD VERSION/APPLICA..NT/andraid_source/android/gradle/wrapper ¥ | [ L} 51 kDN W Q

4 W Android v O 8- 1| aradle-wrapper.propertie 1 aradleproperties L AGOSSTATEPROPERTYTAX » @ LAGOSSTATEPROPERTYTAX » -7 o -
¥ I LAGOSSTATEPROPERTYTAX Ci\Users\TesiniDombo\AndraidStudioProjectsl. Configure poject n Project Structue dialog, Open Project Structure - Hidenotification 4 g0 T & [fff f

buildgradle
uroguard-ru €5.p10
¥ M grade
A Wrapper
| oradle-wrapper,jar
| grad e-Wrapper.properties
gitignare .
build.gradle versionNams
I gradle.properties testInstrunentationRunner
& aradlew !
buildTypes {
releasze |
hi e (f) VY minifyEnabled
proguardFiles getDefaultProguardFile |

}

Structure

Y & bulldgradle
» build




Creation of an online dashboard for tracking property tax
collection and tax evaders

\ The Online dashboard for |

. , VECTORISED MAP ‘ SPATIAL PROPERTY GEQDATABASE ‘ ‘ TAX MOBILE APPLICATION
tracking property tax collection
and evaders is designed and
developedwvith theuseof ArcGIS
OperationaDashboard
. This capability is hostedon the [ ONmE

cloud as data from the mobile "\ GEQ-TAX PORTAL ,«

application are synchronizedin
reaktime with thedashboard / \
\ The dashboardconnectsto the

mobile application and other
sources of data to display
information as charts maps and I I | | I
figuresin reattime. l

DASHBOARD

DESKTOP SERVICES ‘ ONLINE SERVICES ‘ ‘ MOBILESERVICES ONLINECONTENTS MOBILE CONTENTS




ANALYSIS OF THE TAX SITUATION OF
THE STUDY AREA

From the drone Fi
image, there are S|’
properties that are
built on everyplot of
landsof which some
are

I completed,
I uncompleted,
I Abandoned



Building Condition of the Study area
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260 properties that were been mapped 233 buildings covering 86% of the
total properties mappedwere in good condition, while 20 buildings had a fair
condition with 8% and 17 buildings had 6% which werein a poor state



LAND USE TYPE IN THE STUDY AREA
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PARCEL CONDITION OF THE STUDY AREA
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241 parcels are developed,14 parcels are under construction while 5 parcels are
underdeveloped With thesestatistics,the study area is seenasan area with huge
potential for property tax incomerevenue



TAX PAYMENT STATUS OF THE STUDY AREA

From the result of
the survey, it was
discovered that
only a handful paid
tax out of the 260
parcels that were
mapped
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SPATIAL PROPERTY GEODATABASE

Documentation

D

Building Characteristics % Tin
autolD / deed front
B Tin deed back

Buildingcurrentconditic
Under Construction

Building area

= Building Photo 1

Building Photo 1.FileData
Building Photo 1.FileMame

Mo of floors Building Photo 1.FileType Legal entity detail
= Building photo2 | s
Building photo2 FileData Busfull name
Building photoz FileMame Busactivity
— - Building photo2 FileType Busregenumber
Individual Details = Building photo3 busphoneno
autolD Building photo3.FileData Land Characteristics ownershiptype
R Tin 1 Building photo3.FileMame D Town

First Name Building photo3 FileType ® Tin Country
Middle Mame Land Category Email

Last Mame Land type house no

sex Landuse purpose

Date of Birth Landuse Index

Nationality i Building No

Ocupation Table Owner Details Assesment Date

Employment Status autolD Block Mo

Employer = B oTin = Map reference

State Owner_details Town

LGA doc_checklist Street Adress

Street Adress Legal Status

House Mumber

Contact Mo

Email Adress

The spatial property geodatabasewas first developedon Microsoft Accessand
then connectedwith the ArcGIS platform. The Entity relation betweentables
wasconnectedand generated



Attribute geodatabase of the study area

A Thedatabasés populatedaccordinglyfrom thefield dataderivedthroughthe
survey A total of 260 parcelswereregisterednto the geodatabaswith fields
basedbni n f o r nmeddedmm hesparcel



