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3D city (3D GIS) is _' Helsinki Finland
swiftly /. evolving, \
efforts have been on
how to create 3D City
Models that do not
only present real-
world visualization
but also allow for
different. kinds of
spatial © analysis and

measurements.
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G‘FS opens up for a new
paradigm for greater
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In this paper we Helsinki Finland
present a quality |
realization of a
functional photo-
realistic 3D City
Geographical
Information
System(GIS) of a
University Campus
using Google Sketchup
and/Arc-scene |
technologies. 217
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does not only presenta |
the photo-realistic
visualization of the
objects but also [% A
incorporates the ~¢ 7™M ;///? ",}’? ,
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* The aim of this study is to create 3D GIS as well as

3D Photo Realistic models of a built environment,
using University of Nigeria Enugu Campus as a case
study.
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Helsinki Finland

* The study area is the University Of Nigeria
Enugu Campus (UNEC). It is an extension
campus of the University of Nigeria Nsukka.
It is located at approximately 7’27°.42 E of
Longitude and 6’58°.95 N of Latitude.
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= is Iandlocked to the North, by

Ogui new layout, to the South Maryland
layout, to the East by Independence
layout and to the West Uwani Layout.
UNEC has .a total of 1,319,195.515
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is made up of five (5) d|ffereHnetS'Iga'cu'ﬂic'ensd
which include: Faculty of Law, Faculty of
Environmental Studies, Faculty of Business

Administration, College of Medicine and Faculty
of Health Sciences.

It also has  an ' administrative block, security
Department, = works Department Eight (8
)Students Hostels and Staff quarters T
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IﬁONOS raster Im'agery covermg UNEC
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e Already existing Base Map of the study area

* Snapshots of all the buildings found within the
study area with a dlgltal camera.
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WORK FLOW 3D MODELING, INTEGRATION OF GOOGLE SKETCHUP AND ARCGIS

A anccavaoun 5 ArcMap @Arc
Gom Detolmen ’ (OLOD,
L AmcMAn alization wode
L rvaly ” d ” "
Tt gwinan ” MMM
Fatrvanion ArcScene
30 s Geo-Database
::mr:-m L (1 w’ (m)
Convert 3D block models to
Multipatch & Collada
" f{ 2D,3D GIS »
& v i i (oLOD)
g Goodie Sketch-Up < )
- [ AT - 9/
1' 3 :-:::-:h Tentire with N P
ik Ve phongrephe Modeling to Architecture
and Texturing
(2LOD & 3L0D)
3D Visualization
AN S R S © B S\ S ————

4 | Sutveuing the world of tomorrow -
igitalisation to augmented reality

Organised by Q @ Platinum Sponsors:
FIIGH Y @esri  ©Trimble



View Bookmarks Insert Selection Geoprocessing Customize Windows Help

NeEdsS 38 x| =9 | b~ 110000 'I-J-ﬁ%E\g’“\k?aéGeoreferencingv]Layen[qmu v]ﬂ /"@E GeostatlstlcaIAnalystv@
@Q@Ol::::i«-&‘@ SN 3 ts—a\\a.s\nxénﬂr@,ﬁ 3D Analyst - | Layer: | =B & e ;.:::u_.-le ®y Snapp-ng-_Fia
i Editor> | » M| o Al 25| ISLL | l < 7 | E cj?."» E : Drawing ~ k( Ch 45' - Az :Mal hd Lol = 0 ¢ g 2 O ﬂ' R i

: Layer: | =7 Lkﬁ

>
|q:ueas§]”

-

o~
Bl & n < Unidentified network
l No Internet access

Organised by Q @ Platinum Sponsors:
dile 5 @esri  ©Trimble




——

Fnc],‘j,_i"' FIG WORKING WEEK 2017

}fg. e Yiew Bookmatks Selecton Jools Window Help o ' I
DEES "R+ HALOH N (- QOQAGAAHIDOERNOMN T
| 30 Analyst v Lo | =] 88 2

R L
. "5

o

=

'

:\ “ . g =
FOOTPRINTS OF UNEC IN )=

Arc SCENE ENVIRONMENT ty

Organised by I" Q @ Platinum Sponsors:
FIIGH Y @esri  ©Trimble




A +{elsinki Finland

[ Untied - sherchip pro N . B i1 W i e
File  Edit  Vie ¢ Draw  Tools Window Helg
X /\\t;( /BB & X C(“'f“"’O\O\ L i €W
PEH A OXONG O HDG
Hq \ N .
6 ‘ JFEFMAMIL Y A 8 OUND 08:43AM Noon 04:48 MM

¥ b | \@

& Trimble




F1cInobr| 16l GRAMORKIOHE KiBReRO1 7

";C'T“f"}' IEgTURE

Flln Edit Vltw ra  Draw Tools Window Help

J~Izl.(“\uﬂ&@ék:’«"!#(@%!l@i EX L .8 &%)
ORA - OX 9N ¢ 0| ® 0| E

|® Wy ™.

o S e e

ll——ﬁ‘ii

%

90 vOX € *Ue 0B @~ <
2 e TEERIOIN QO ]

Platinum Sponsars:

@esri  ©Trimble



FIG UJORKII']G UJEEK 2014

)

nki inland
Lk

T titlrun;dﬁjﬁi'o_s;':. ene - Arclnfo

File Edit View Bookmarks Selection Geoprocessing Customize Windows Help

O | > b B EGHEE T P w2 [~ e &A@ k@ M
Layer @b 0 =] o g 30 Edlitor »

MFODELED
t” BUILDINGS

Organised by Ill Kﬂ Platinum Sponsors:
FIGH o % A . @esri  ©Trimble



\ g : -
PSS S0 B NNt ——

wgglng the world of tomorrow -
dlglthlSthOﬂ to ougmented reality

Platinum Sponsors:

@esri  ©Trimble



Cf 'vf-' %l'<\'| E R‘Q'Erg " %’f: .Hana

z ’,—. ' ) = — SNils = |"':-!2017

< | File Edt View Bookmarks Selection Geoprocessing Customize Windows Help
NBas ’ ¢+ EDEFERO [0 ae ARLOBI N OB KT,
Layer: [@ b A& 30 Edor = B

row -
2ality

Platinum Sponsors:

@esri & Trimble




WORKING WEEK 2017

" Fde Edit View Bookmarks Selection Gecprocessing Customize Windows Help

DB8d8 +Arx 2" 4T EEFISO WV ¢+~0 A0 QPO BT R QB N Ty

Layer 'H/ b
Tabie of Contents 3 x
- 3 K
Scene layers - I m?&l&ng:rm1
I B UNEC_TREES Length; 7,293 Meters

= B UNEC_FOOT_PATH

[0 UNEC_FENCE

[0 UNEC_ROAD

= [0 boundary_cut out
m
[] UNEC_SPORT_GROUND

[ UNEC_FOOT_PRINT

[ UNEC_FO0T PRINT Lyl

UNEC_ROAD Layecd0ToF
M J Ly

[
B UNEC_FENCE Laywr30Tol

|

= UNEC_SPORT_GROUND_L
= B UNEC_TREES Layer3CToF
- cutout
RGE
M fed  cutouncd
BB Green: cutoute?
= < B Blue cutoutc3
- .;".'-./ =06
i i ;
. ,.:4."-‘ v Value
F"‘j e L 7 W Hagh 2147883647 -
»;'__._,"{‘ & e | 4 " )

Platinum Sponsors:

@esri  ©Trimble



HH Sketgh of Faculty'of Environmental
© Studies drawn to scaletelsinki Finlond

Real measurements visualized in AutoCAD

73.07m

FACULTY
OF
ENVIRONMENTAL STUDIES

HEEEE
UNIVERSITY REGISTRY

BUILDING

I\ SUrveying the world of tomorrow -
Frefh 'digifdl'isotion to augmented reality

|

& Trimble



Selection Geoprocessing  Customize Windows Help

" D EEEFSO . -0 e §

~ Fde Edt ‘View Bookmarks
DEds +80 x
Layer N9 b
Tabie of Contents 3 x
-9 K
Scene layers -

4 UNEC_TREES
¥ UNEC_S00T_PATH

[J UNEC_FENCE

[0 UNEC_ROAD
[0} boundary cut out

m
[ UNEC_SPORT_GROUND

[ UNEC_FOOT_PRINT

i (e -

= M UNEC ROAD Layer30ToF

B UNEC_FENCE_Laywr30Tol

UNEC_SPORT_GROUND L

= B UNEC_TREES Layer3CToF

M cutow
RGE
M et cutoutcl
B8 Green: cutoute?
B Blue cutoutc3
Ob
Value
W High: 214783847 -
" )

v| & 2
'l (s ’.

P a+|L v| &

Dastance on ground messurement
Segrrent: 73,306 Meters
Length; 73,4906 Meters

Vi

4

3910 Ra

ROE NS

30 Editor~ By »

e

sinki Finland
082017

oy
l.,'

TOw -
' eality

Platinum Sponsors:

@esri & Trimble



Jﬂ'?hlﬂ" UJCE 2017/

qu‘ L

Helsinki Finland

s shown the ejﬁﬁgegmgﬁﬁw

lr‘ Y

* The Photo-Realistic models represented the _rgality of the
environment.

e The models are accurately placed and this shows that the
spatial attrlbutes of . the model deplcted exactly what |s on
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. Havmg the Models textured with Photo-Realistic
Texturing, further advancement can be made to
improve the properties, use and relevance of the
3D map, but this is not within the scope of this

study.

* Furthermore, modifications. which can be made
on the map may include ;but.not limited, to
update Bwldmglnformatlon Model(BIM)._ =7
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N
. 3D modelmg/3D GIS have been shown in this
study to be a reliable approach of representing
the real environment using 3D software

applications such as those listed in the course of

this work.

i ) 15— & -

> -,:anfy 4 | (: );!.'/ { x [ }
| A & o Y N s
\ ] = Ui = (13} _71']“( "\3‘*———— e

A } : 4 J"“ "" B8 L 4‘-" v‘\l o \ e Sl [ Av : . - & A _'_- #

’ - g \ ~ o et = " 4 D \-._',-‘ = -k“ —— => —————‘
:) ,}_[.’_( . @]U},/ /,«,l, W o X
Fress i e (13 7 (I Suwggmg the world of tornorrow S

éf;.";?-?-::f'ff'- 4 ; : -'/.,;"t“:f;;_.—; Sy e Perp dlgltgllsotuon to ougrnented reality

Platinum Sponsors:

@esri & Trimble




&

el
:f;f
' Helsinki Finland

* The comblned technology of ArcGIS and Google
Sketch up to produce 3D GIS and 3D modeling
of a built environment have been shown in this
study to be a reliable approach of representing
the real environment where analysis, real
measurements and visualization can be made
without fear of blown errors. -
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* Visualization methods successfully
facilitate analysis in many science fields
and have played a central role in
communication of dependencies in spatial

datasets.

. * The approach used:in this work presents a
S|mple strategy that'is su1table for required_
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* The procedure followed is economic based
on available databases and can be
implemented easily to deliver quick and

sufficient results.

* An Estate. developer needs this same
technique in his profession. «
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 In situations where the client cannot go
to the site due to some reasons, or that
the site is very far away, this technique
can be used to depict exactly what the
client wants to buy. |
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L. RECOMMENDATIONS

Helsinki Finland

 The advantages of 3D GIS (Modeling) cannot
be over emphasized because of its
applications in several disciplines. With
respect to this work, an Urban Planner can
~use. 3D .GIS (Modeling) to. present the
_f prototype of what he has conceptuallzed

> Surveglng the world of tomorrow
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Helsinki Finland

* An urban Planner can as well produce a
virtual city because if this technique was
used in _an _environment like UNEC
therefore, ‘the technique can be used to
create a vurtual Clty e.g. Enugu Clty

—
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Helsinki Finland

Having an integrated system of Photo
realistic Models and Building Information
Management, an Estate valuer can as well
make use of this technique, since the
positions of a the feature maintained, He
can carry His valuatlon without necessarlly
gettlng to the fleld ~ o
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» City GML is an advanced form of this work.
In some developed countries, the effective
use of City GML is being made use of.
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e City GML actually has many applications :
Visualizing the City for various purposes
(e.g. tourism, virtual tours)

"RECOIVIIVIENDATIONS

Helsinki Finland

* For urban Planning, in Navigation Systems,
it is also used in mtelllgent Transportatlon
Systems e
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* It can be applleds or noise modeling of
Large areas especially mdustrlagsues /

buildings.
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e Dubrauka, B., Sudan, P. Miro, G. (2009)
Site View Reconstruction Using 3D
Modeling Techniques.
http://elib.mi.sanu.ac.rs/files/journals/nc
d/14/ncd14001.pdf (accessed February
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‘*‘J’rangB and Li, Editorial (2 b 5). Geovisualization: Design,

Enhanced Visual Tools and Appllcatlon The Cartographlc

Journal Vol.Z o
 Nedal A, lyad F.,, Bashaar A., Mohannad, D. (2006).\‘Building

3D GIS Model of A University Campus For Planning Purposes:
Methodology And Implementation Aspects.
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Proceedings of the International Workshop on Stereoscopic
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