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it eria lack revision and update, makin
;fétﬂf developments; this contributes :f :;’;: Te;’abﬁofete. Maps produced some years ago lack
, Nigerid, c0"fpared to what is obtainable 'wfily low use of street maps in a develop'78
n the map-making process would help solve t;ln eveloped countries. Adoption of recent
Therefore, the study carried out a revisi e problem of a lack of accurate and up-10-
uide map of Bunkoro, Gwari evision and updating of Google Maps and the
fas koro, Gwarinpa district, F.C.T, Abuj : :
nsing and Geographical Information Systems (G » Abyja. The study -aPRhed the science
W hs) and extraction of stree (GIS) in base map acquisition (Using drone
i : t survey beacon points (using Arc GIS and AutoCAD),
ke A comparison of the initial (past) street names was made with the revised
fipeet names. e it was a generation of location-based information as regards current
es in the study.ar e The revised roads include 36 streets, which constitute 65% of the roads
loses constituting 18%; 5 crescents constituting 9%; 2 sub-arterials constituting 4%; 1
jtuting 2%; an.d 1 highway constituting 2%. 22 roads were renamed, 21 were
1 10 had no street sign (name), and 2 were recently assigned. The study demonstrates a way
te sensing and' GIS could be used to tackle the issue of obsolete maps in Nigeria. The
mends the adoption of regular revisions of maps in Nigeria and the implementation of the

GIS; Remote Sensing; Street Guide; Transport; Map

tion
bolic depiction of specific attributes of a location, typically rendered on a two-
ard and visual means of presenting information

ce. Maps provide a straightforw
1d. They educate us about the globe by displaying the sizes and shapes of nations
ons of various features. Moreover, maps can demonstrate the spatial relationships

tween various locations. They can also visually represent the distribution and

different phenomena On Earth, including the patterns observed in human

can show the exact Jocations of houses and streets in a city neighbourhood
phic Society, 2022). Maps are specially designed to serve several lpurposes and
ns, such as street maps utility maps, etc. (Idowu et al., 2016).

et ced skills, adequate resources, and strong

sad oups ossessing advan .
ties exc :ﬁrsivglypundertook the task of accurately mapping the Earth. For
Sl 0 cartographers, and geographers 0 map the world

1e role of surveyors, g . R
o the 1960s, into the computer (Patrick & Haklay, 2008}

iding decision-making and policy formure
tion (I«,@ﬂ&.lﬁi_f;ef;zal&éa%n AALepn -
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Benin Journal of Geography, Planning and Environment « | purpose, being valuable not only for ;

; at street guides serve d dusl | sraphers in planning "-“”'Hr‘r:.xlmm g
Ezra & Kantiok (2007) argued that _\“(ll '?H,'lw for aiding d""m“}l",,l“. urban environments_ ensyre 4
assisting with navigation willl"_] ““(I‘? j:]“h(.'li‘}irlj-', illclividg:nls anli;:r"’N guides provide """"‘fmm]’ .
i rsdd il l’l-")']"' l("".u;'l“ll::)i;'ic‘ locations. Addi“”"n“y)‘ir;}: and delineating enumeratjq,
efficient movement, and find spec 5 ¢

. of plant 2o
R » DrOCESS of P T » defined as a ;'r;m?;](’

information for demographers, '”C'III‘IFII]LI: [:::l)[/)siﬂ A street guide Ldn} ?;mivc infnrrn;mrmI-;hr-’l

. : studies : tatistical a it . omprehent d . 4DOoYt
areas for population studies and sta ; ting ¢ e ’
;'{ .\l.( I‘ l ) l” r(prcs(‘n[ali(m 0" a town or CI[y, prcqcn hglghway'S r()uds, rdliny&n, d”(I l')f}]“r
depiction or visual represe _ bgey” inor 5 Sl o
Ihci positioning and nomenclature of streets, major and mhat specifically cmphgmscs the INtricate
significant landmarks. It serves as a specialised map t aphical area. The primary purpose of 3
network of roads and transport links within a specific geograp Jear understanding of the Spatig]

, po i sers with a € .
street guide is to facilitate navigation and provide e a given locality. Also, some of the uses of
layout and connectivity of the road infrastructure in a gi

; rtation, trips and
ioation: planning transpo i o
street maps are: for locating houses and streets; car ﬂaV‘ga.IIQn’ lz)f facilzi;ties, goods, and Services
driving directions; and for planning movement and provision

(Udoh & Igbokwe, 2014).

idly, and based on this reason,

Due to the everyday activities of man, the la{ldSCf‘Pc changes ]rapll:elzis. hence, map revision, the
maps produced some years ago soon lack details of recent deVC‘ op ; Ty

1 g : to Incorporate recent changes in the
process of updating earlier maps, is therefore necessary ' especially functiona]
landscape (Musa & Tukur, 2006). The lack of proper addressmg_ systemtf, p = b-d
Street names, in most Nigerian cities is a deep-rooted problem in the absence l;) P dl?cr urban
planning and design principles (Sulaiman et al., 2013). A street map stands as a basic atum that
can also help researchers conduct good research, such as emergency response studies ang
proximity and accessibility studies (Idowu et al., 2016). The street map-making process can be
daunting and challenging; however, advances made in computer hardware and software
technology have tremendously improved both the speed and quality of street map-making (Nnam
etal, 2012). It is necessary to apply methodologies for street map updating in a faster and more
efficient fashion (Holland et al., 2004).

ieate information 4 manner that is easily
. This Integration of dat, types enhances the overall
valuable top)g for decision—making, analysis, and
rks haw_e taken advantage of the abilities of these
“resolution images 1oy of al., 2016),

quality a'nd usability of Maps, making them
commumgahon in various fields. Several wo
technologies 1o Produce street Maps using hjgh

GIS, as 4 scientif
s C tool, : .

qQueries, analyzing, ang maizr\;;s tolls tlops ' capturing, Storing, Creating interactive
associated atriby g effectivelg Bg e \nformation, enables users o edit spatial data an
collect geograppi data, store rt inydLevebragmg B technology, Tesearchers ang rgfcssionals can
for the creatio of intera (. ases, and uilise it for varj 4

: gl Clive ueries, i ili various Purposes, GIS alen allaua
spatial informagig, AdditionaI?v o Which facilitge g .. -

"' ; i e
= kere CamScanner
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o{(}gospatial schciquos in RCVi“i“S and Updati
: mn

C18. EC i 2 St ” :
C.T Abuja, N reet Names in Bunkoro District, Cadastral Z0n¢

' tpfoVideS a ComT_’utcr~imDIcmL‘mcd l.gu".‘ (Bello Muhammad Adamu & Aisha Bello Hassan)

“in coﬂjunCtion with other spatially E;P‘““‘“Y oriented database for evaluating remote

doh & Igbokwe, 2014). As far t:,n‘zmtcd data and information acquired from

¢ map-making would play a vita) r |L Cas 1986, it was pointed out that the digital
ole in developing countries (Taylor, 1986)-

ilisati { digital :
¢ utilisation of digital mapping has become | _
ing precise and current Spftial Zbccom.e imperative in tackling environmcnta\
ata. This technology enables efficient analysis

, well-informed tel
mk::fthods used for plroc(ii:jcc;ilslon§ regarding environmental management and
- ng digital maps are many, depending on the level of

el
A h' &
@ use to which the map will be put, and the source of data (Musa & Tukur, 2006)..

s 8608 phfca}ly ,locgted within the following coordinates: Longitude: 792330” E
Latitude: 9 '05 00” N to 9°07°00” N. These coordinates define the approximate
study area n terms of longitude and latitude. The study area is Jocated in the
f Gwarinpa. The study area covers an approximate area of 241 hectares and 1
following districts and cadastral zones:
_East: Jahi district, cadastral zone BO8

th-East: Kado district, cadastral zone B09
th ~West: Wupa district, cadastral zone C15 :

ofine the extent of the study arca and its neighbouring districts and cgdastfal
falls within the UTM (Universal Transverse Mercator) National Grid Zone
llocated for

edominantly a residential neighborhood, with some areas a |
arts of it have undergone

recreational, and religious use; however, some P
Wanogho, 2016). In addition, this cadastral zone has some reviewed street
on our maps, with some streets without a label signpost on-the ngl{ﬂ‘_i
mismatches on Google Maps. Therefore, with the steadily growing
2, accurate and frequently updated map information is neces\sla_ry't.v
Jer s0cio-economic activities. Figure 1 illustrates a vector repr%entatl@ 2
resentation visually depicts the boundaries and features of the st

,o{:dinates.
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Primary Fieldwork data, Sy oun
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Cuguannts " handheld GPS alignment, and
device assessment.

The equipment consists o

« HP (Hewlett-Packard) Laptop |

+  Garmin eTrex 10 handheld GPS device .
Hewlett Packard Jet 130 colored printer, scanner, and pholocoj

. L‘ L L o ~

* (Camera

The software consists of:

*  The AutoCAD 2007 version

* The ArcGIS 10.2 version

* Microsoft Office 2010 version packages

After obtaining the aerial imagery of the study area and generating p__\,'mmid.\ using ArcGIS 10 )
the subsequent stage entailed accurately aligning the aerial Imagery \\‘11!1 the corresponding groyng
coordinates. This process was achieved by utilising four control points within ArcGIS. These
control points, which have known and precisely measured coordinates on the ground, were used g
reference points to georeference and align the aerial imagery with its actual location on the Earths
surface (Figure 3). By employing this georeferencing technique in ArcGIS, the
adjusted to align with the precise ground coordinates, ensuring their synchror
and ensuring accurate spatial positioning for subsequent analysis

aerial imagery was
usation and accuracy
and mapping tasks
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gure 12. Street Guide Map

ensure the precision and verification of the map f'calurcs,' a ﬂn’z!] gr()uml —t_nflh'ir? g proced ure was
ried out utilising a handheld Garmin Etrex 10 GPS receiver. l'his device fél(.‘lll[:.lll:(i. navigation
the precise on-ground locations corresponding to the ldcnllﬁcd ground cuntr('nl points (GCPs)
rked on the map. The GCPs serve as reference points with known coordinates that were
viously established during the mapping process. By using the GPS receiver, we were able to
sically locate and confirm the presence and attributes of the features represented on the map,
1as landmarks, boundaries, or other points of interest. This ground-truthing activity helps ensure
the map accurately reflects real-world conditions and improves the overall reliability of the
'data. Any discrepancies or inaccuracies discovered during this process can be corrected,
ring the final map is a more precise representation of the study area.

¢ 2: Ground-Truth Points

Ground-Truth Points and their X and Y Coordinates

————

Geographical Coordinates  Universal Transverse

‘ (Degree) Mercator (Meter)
N
- Lat Long E N

Domino' 0 N e

om e 06 SN P24 E U ag4gss 1006450
Fowlc::n k- PUN 72417 E  3yae06 100664
Polaris Bn.:mry POSSN  12439°E 335379 1006224
\ /
e 278

CamScanner


https://v3.camscanner.com/user/download

e .on of Geospatial Techp; i one
__ticatl ques in Reyjg
A : 18in
Cl8,pe o gt‘:"d Updaling Stre i orict, Cadastral -
—— lja, igeria (IiciC' Names in Bunkoro District, € . Hassl“)
i lo Muhammad Adamu & Aisha Bello

Zenith Bank
- g 905347 N , I
Christiana AJayi Okunuga §yreey o, YN TowyrE  aasior 100549
§.C. Akinwumi Strect 9 YMN pogpygp gasass 1005500
005, vy
BN pogagrp gases1 1005468

pa ImoduMicheal Avenye d
POCITN  popierp 324676 1006819

joseph Waku Street :
. \ 2 05°39y» .
Residentlal Buﬂding ) 32N 7°24°48” E 325653 ]005454
! '_-: 9 06’22’5 N 7° 24s 14” E 324604 1006998
Results

Root Mean Square Errop (RMSE) of the Geo-Referencing
; i

esidual Root Mean_Square Error (RMS
0.2 (Figure 13). This indicates a very mL:
+» goceptable range value of Root Meap Sq
ely poor accuracy of the data or moge

) during georeferencing of the acquired acrial imagery
nimal Root Mean Square Error (RMSE) and is within

uare Error (RMSE) as values greater than 0.5 reflect 2

I (Hanan, 2019).
n X

Total RMS Error: Forward 0.203202

QRliok  XSore  YSure X Map YMap Residual X Residual Y ~Residual
1 653060790 1745350523 J;SO0O0O00 fovoncuond 0GBz 0191296 0203732
o 10BGS067655  -TADTSSI0 G0N 0G0 0060 019123 02BHSH
3 GS09B0BS5 8553262004 %0000 O0S000000 006624 0191314 0203
4 1036204563 8554300785  RESO000D 0NGOO000000  O06GEO2t 09124 020173

Transformation: | {5t Order Polynomial (Affine) v

Forward Residual Unit: Unknown

B =

3, RMSE result

‘Updating Google Map
e the process of reviewing and updating the existing street names, they were uploac-led
Maps (Figure 14 and 15). This enabled convenient access and promotes collaboration
allowing them to validate the accuracy of the street names and propose any

making the street names available on a widely used platform like Google Maps, the
ad users familiar with the area can contribute their local knowledge and provide

accuracy and relevance of the street names. This crowdsourcing approach helps

.t names reflected on Google Maps remain up-to-date and reflect the current

s and changes within the study area.

.
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6. Conclusion _
Developing countries, such as Nigeria, are facing the adverse consequences of relying on outdateq

maps, emphasising the urgent need to address this issue in the digital era of the 21st century,

Although Geographic Information Systems (GIS) have been employed to some extent ip mapping
efforts in Nigeria, their full capabilities have yet to be fully harnessed. GIS, along with remote

sensing technologies, present opportunities to integrate data from diverse sources, enabling the
overlaying of different layers onto a unified map. This integration offers enhanced visualisation and
analysis capabilities for improved decision-making and resource management.

The conducted study successfully produced location-specific information regarding the present

street names wnthm select areas of the Federal Capital Territory (FCT) cadastral zone C18. This

significant finding she(!s light on the inadequate currency of our maps, primarily resulting from the
absence of regular reviews and revisions after their initial development. The implementation of
regular map review processes would yield improved navigational accuracy and foster wider
adoption of mapsl:)ir everyday navigation purposes. It is crucial for policymakers in Nigeria to
Fuq:ﬂy_ actno.w hag];: and \.ralue §h3 importance of GIS and remote sensing technology in
addressing spatial ¢ lenges, including the r.egylar review and implementation of maps. Crgating
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