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Algorithm: floor plan extraction

) FOR each room of building

Y. GET floorSurface of room.

Y. IF floorSurface has geometry
£, create polygon from FloorSurface geometry.
°, accumulate polygon.
1 ENDIF

v, ENDFOR

A, FOR each floor of building

4. union all polygon of floor.
Ve ENDFOR

CityGML o515 Jow 3 @l oM !yl oS 4 ¥ S
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Algorithm: semantic information extraction

\ FOR each room in building

¥ accumulate room usage.

¥ FOR each wall in room

¢ IF wall has opening AND opening is a door
° SET door to room name

1. IF Door has geometry

v accumulate door geometry.
A ENDIF

4 ENDIF

\ ENDFOR

\ ENDFOR

— .

CityGML o315 Jow 3l sostrio oMbl gyl oF anis :F JSb

Algorithm: stairCase extraction

). FOR each BuildingInteriorinstallation

Y. IF Interiorinstallation is StairCase

Y. FOR each element in StairCase
<, IF element is horizontal
°, accumulate element.
1. ENDIF

v, ENDFOR

A, Sort all element.

q. ENDIF

Yoo ENDFOR
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Algorithm: YD path generation

) GET graph, source, target.

Y FUNC Dijkstra (graph, source, target)

Y calculate shortest path between source and target.
£, RETURN the calculated path.

°, ENDFUNC

1 FUNC Create YD path (path of Dijkstra function)

v FOR each node in path

A, add lat, lon and elevation to node.

4. ENDFOR

Ve, create a YD LineString from path.
Y. RETURN YD LineString.

VY. ENDFUNC

(GO i Aol 05T Al 1Y SO

3o 8le 5 arwg jehaie 4 35 AJAX (550155 9 JQuery JavaScript HTML il g arwgs slogyl;
—dw (5»&.0 Sledb| J.JLQ.: “)544.:‘;3 'Al.?u‘ ).:)LY Ceouw 4O as QSQJLbs B ) )l ‘Si) Cslodls oolazwl )))Lf Comw
0,5 3l yekaie cpl (gl a4 el g Jawgl ool diwlre (Gomdws s g leiBle o o Jud 5l som
Hokies Guamdn G Sledbl o aily S &8ly o Cesium casload 43,5 o g0 gk cpl ,o Cesium (gl
S5 slrosls bg Giuled jehaies g i g &> o ALd g 0,5 S ol QT Ba el (gilxe oo ,S sl
Iy cols, g pyiidy 5l Glasiy wolawl o) (s par conS (85« 0l) 5 i B el 00uligS 055 ol o]
(Cesium, Y1) &S sl
Lo 1) peiins Hobo 4 CityGML ools Juw Sisled (oUlgs a5 cewl (] Cesium aslbolS 5,50 40 a5 Jol8 4SS
Joows Cesium Lo gl opdy BB o 4 b gile 0,5 Lasme jo 0ols Jaw ol ioles 31 8 g s
J.AL.«J ‘)Ls Oy 6)‘)3‘t°f C"S) S5 )‘).s‘ u;‘ Cslods ‘nl:u‘ vD CityDB ‘5)‘)5‘f’)" C.»SJ )1 )l solawl b )15 U"‘ g
L5>51:> u.._e)f 9 cu,u;LoJ n]..”.;" cw).n.\.o ‘(_g)l.wo)‘j )5.'4:\...@.5 ‘5)‘)3‘r>).' ‘_;LQ)‘).:‘ )‘ ‘5‘4994.790 9 ool oli;l.v JM sS.:
5dle 5 ol 5l eslaxwl b (Yao et al, Y+ YA) coul CityGML o lasbiwsl 51 cgamanw i sjlre Joo &g 4

Cawlodds baud il oo Cesium lawgs o pdy b8 a5 gItf w3 4, CityGML ools Jaw


http://dx.doi.org/10.29252/jsaeh.7.2.67
https://ndea10.khu.ac.ir/jsaeh/article-1-2920-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOI: 10.29252/jsaeh.7.2.67 ]

Vo AR Ll ¥ 0ot ian Jlo o shanome Slble ol koo 4, i

SBlS Ly ezt lo 3 il LB Jo oy angs sl s YD CityDB l3le 5 51 eaS ol ol ;55 Lo S
)‘)5“6).» )9.’5.0 h..uy 9 ool J..\.a 055 S9y l.o...a...m.a CltyGML osls J..\.A u.u)‘b).» 9 cawloads solazwl CESIum

Cawloads ﬁl?u‘ )9 (59 fal> u&jf 3o ol oold 44.»:5)

TS i g 0

zhw jo egaty g Cwyd pl boad ok sbe Jos 4 cwyiws CityGML osls Jow 09 o> 4 4> b
g 00l > b CityGML ools Jow ijlo, aulyd LS Ll jelaies ooplplo il oo dgume oz Sl
S glyls a5 FIK-House CityGML LOD® osls Jow 5l (ioghy cpl jo oals (ol Sl Gy 9905]
-0 A A S plaitle G @ by e g el [l Sl s jo ools Juw g ol 5l o laibil sl
Cawloads ools iolad A ojles JS& y0 00l Jow cpl 3l calizes slaled .l oolazwl wily

glizo gaaysl; 3l ouis ool CityGML sols Jowe :A JSuis
odls Jaw jl eolaiwl b Sobegsl jobo b |y by BLS SO pis (] cewlonds Ly 55 M3 a5 jghailen
Sowdw lad o o 1y sl o 99390 s )15 51 LU Sy ahats b0 b g wiS oo o] CityGML
Ll 00 o0ls Oinlos A ojleds S0 0 piin u;‘ &l onds o_>‘)]o 625 Ll SRS 0 O led

a[s[c/80!
L

Start Pomnt

Target Pomnt

Show Path

« W CityGML Model

tyGML Model & plan

« 8 KML model

~JEESIUN 2

38l 5 buzmo jo wglisio Al gyl 3l oolaiwl g iz S5 slaedld (6,15 ;b Bl A ST


http://dx.doi.org/10.29252/jsaeh.7.2.67
https://ndea10.khu.ac.ir/jsaeh/article-1-2920-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOI: 10.29252/jsaeh.7.2.67 ]

w2l e p2SUL O 62l g (b g

8 @ Gog Gldl) g e &Il 0N S5

—dw b SO el eads  ohb piagw 60,5 Laily 05 o camlin Ve 5 9 ojled o SOy 4 jshiles
G 99 bl s o)lS Bl )8 Ju S g el add s ClB L g ool b sl o
oS 0 il ge 0al o)ly Jaw slad o ol s plxl g gaman Lase 4y Al 0500 00l (g3lws )y jslaies
‘SDIJ).A.MM u&a‘ s),..a LS)")lSJ"" '95.3 w:u).b OBMGA o)l5 (Godw Jaam c\.vj IR s_;l.?u.)‘)h; S)y90 ool €«599)9
a5 olcad 5l og> date gl Ol b )5 cwand (o canlonds ools )5 4 Slasle J5ls glad o
Caél..v.)b J) 0 ul:u;‘mj‘»\mu.ub?&a)w‘)jﬂdaéy CAM‘?)O Ju)‘jaw‘ u)f)ljs 5‘)L..a_‘>‘).)
—od ool Giuled Ve oojleds S 10 o arogi slaial) oy 4y IS 4y 00l diilore s &3] diged 5,5 Gales
sobite cpay awloads Gialejl 5 (g sl Lyl o Sl e 50 (imgh cpl 50 0ol &l (5 gl Jowe .l
oly Sy ()8 Comdge il o b aS cunloads >lb 608 Ly jo (gLl ol s Glgie b cis
VY oyleds USS )0 caddllas 050 Slaimle Jow slo 25,5 Comdan a0 Ginles ol slp 1) Glasle 5l zg >
).u 6)‘)|4Ao‘ Cs? M&j 00 o U"l ‘09.“‘50 sualice ).u V'Y o)Lo.«f.v JS...; B 45)5.’4;[.‘@ 9 Cwloads o&)gi

Sl ails 595 0, Sles

asllbae 3590 Sloislu Joo slo oz 9,5 ) JSCi


http://dx.doi.org/10.29252/jsaeh.7.2.67
https://ndea10.khu.ac.ir/jsaeh/article-1-2920-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOI: 10.29252/jsaeh.7.2.67 ]

% AR Ll ¥ 0ot ian Jlo o shanome Slble ol koo 4, i

il (o295 0 5403 U y1ylS Ceptign 3 oiid dnmslne prmo Y S

Pl S9) raaSebl g cnl 2l Ol azm jo sl ol G092 55950 St w0l (b e Sl Shg
ogdlar 13,18 929 At g WSBRL upg)S ek oo 5950 So Glo g Wgd oo Jate 09 4 a5 lileg
o )3 (SBIS Laily 65105,k sl HUaml Gley bawgie oSG okar el 8595 (ormlin Syl e )
Lsgio 5 il VY/FY CityGML eols Jao (551, Jsile gyl gl il sle; dansse casli oo V/- ¥ )15
Sy g i T i 5 b e Ol e )0 o8 Cul U YITE (ol s 53l 12T 0L
S S50 el a5 098 oo plnil (Gaman 5La3 ;3 Jaled 5 e W] s (nl )3 dB0s (295 s )5
sloans glyl bl Sl a5 cusloass cely Cesium GluliS 51 solitul sgdlay o oo )l Lawgi lae
R ol LS 5o 5 ey sleial, S )5 4 ol )] e 1 ogdle ol 4y 3925 Ble 5 cnl o 4l
S5 i S0 cel a5 gl o 00l inled Joows SO L Ol )5 @ axgi b Las ja lasaly oyl 045 0,5

sl yaans |

2 55 Slauile | (S Syt (e ST 055 sl s 550 Sl als o ol sl tagsy 5o
(dmdw b sbolao jloolaiwl b ol e SIS Oladllas 51 can 1o caslond 7 las ainy glad (5,56
Yogero wwwloalds zlzewl ool Jaw 31315 a5 Ko can 0§ cwloads o g5 CityEngine 4 ArcScene ol
Al lax & yga e g 361 5,0, aiile cagtie SleMbl g abyol, b jguslul 5 )b 5l Glids Jlasl 4 by o cleMol
sy B sl ezl s (sLad 5 ol s a5 (sl il 55 el LBl GLS g5 sl 4
ol g el @) i (6 s oo e 0ld Jow il it jolay Sledbl s Slegl gl Sl jelaies
aS Cewlod,S 7l Bl Slegil &g o1 51 (ol e 31,5 CityGML o0ls Jow e (53105 b o trgh
SRS 1y ool sla Juws gleil Lasls a5 cancd (558 9wl oo GBS adgi a0 gludl gl palS cel
O o Silogil g gy wwlss b sl 950 izl (s S jga a5 Guild Cool (e O] ogdle 50,5 oS
J& 50 5wz eols Jae G CityGML ooy Jue aSol @ dax g5 b alivs ool 0l Slgs 505 Lo ol ralS cels


http://dx.doi.org/10.29252/jsaeh.7.2.67
https://ndea10.khu.ac.ir/jsaeh/article-1-2920-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOI: 10.29252/jsaeh.7.2.67 ]

w2l e STl g 6l 2l g (b YA

)‘)." LQ‘-’ 9 0092 ul.._i..m) L.S)‘)B|[°)" dLe‘Jadm L U] gsi““‘“lﬁ ‘au\.c R f‘,’o 6)_'5[_1 W ).inb UBS alag; oa)l.g
Slaal b g5 oo 1) e ool dlioe 05 @ly ly5 0,0 5l (S e aSehl @y cnl Sl eslaal sl 5L 950

sanlive ju s 9,5 4 bgie bl 10 a5 jehilen Jle lsix 5,5 (CUSLOMIZE) (3lu caseds calise

8,8 o pae wl Bl a plaisle l zg,3 e (palsS 1)L g 654

&bw

Afyouni, I.; C. Ray, and C. Claramunt. Y:\Y. Spatial models for context-aware indoor
navigation systems: A survey. Journal of Spatial Information Science,{(¢): Ae-VYY., DOI
V4,0V /josis. Y)Y, €, VY

Boguslawski, P.; C. M. Gold, and H. Ledoux. Y+Y). Modelling and analysing YD buildings with
a primal/dual data structure. ISPRS Journal of Photogrammetry and Remote Sensing, 1(Y):
YAASYAY DO Y+ Y Y juisprsjprs. Y+ Yo, 1,00 ¥

Boguslawski, P.; L. Mahdjoubi, V. Zverovich, and F. Fadli. Y+)7. Automated construction of
variable density navigable networks in a YD indoor environment for emergency
response. Automation in Construction,VY(Y): YYe-AYA DOI Y+, Y «VV/jautcon. Y « Y1, + A, v €)
Cesium. Y+)4, CesiumJS - Geospatial YD Mapping and Virtual Globe Platform. Retrieved
January Y4, Y+ Y4 from https://cesiumjs.org/

Diakite”, A. A.; S. Zlatanova, and K. J. Li. Y)Y, ABOUT THE SUBDIVISION OF INDOOR
SPACES IN INDOORGML. ISPRS Annals of the Photogrammetry, Remote Sensing and
Spatial, IV-£¢/We: £)-¢A DOI https://doi.org/) +,°) 2 ¢/isprs-annals-1V-£-We-£)-Y . VY

Goetz, M. Y)Y, Using Crowdsourced Indoor Geodata for the Creation of a Three-Dimensional
Indoor Routing Web Application. Future Internet,¢(Y): eve-24Y DOl Y+, YV4 . /fi¢. Y 0oVe
Isikdag, U.; S. Zlatanova, & J. Underwood. ¥+)Y. A BIM-Oriented Model for supporting indoor
navigation requirements. Computers, Environment and Urban Systems,¢Y: VWY-YYY, DOI
Vo) 1/j.compenvurbsys.Y <)Y, 00,000

Jamali, A.; A. A. Rahman, P. Boguslawski, P. Kumar, and C. M. Gold. ¥+)V. An automated YD
modeling of topological indoor navigation network. GeoJournal, AY()): Yev-yv.. DOI
https://doi.org/) «, Y+ +V/sY+ Ve A-v Y 0-87 Vo)

Khan, A. A.; A. Donaubauer, and T. H. Kolbe. Y+ ¢, A multi-step transformation process for
automatically generating indoor routing graphs from existing semantic YD building models.
In Conference Chairs of 3DGeolnfo in Karlsruhe/ Germany. Retrieved January Y4, Y+ Y4, from
https://mediatum.ub.tum.de/doc/Y YYYYe1/ava evy pdf

Kim, K.; and J. P. Wilson. Y+Ye. Planning and visualising YD routes for indoor and outdoor
spaces using CityEngine. Journal of Spatial Science,n+(}): Yvi-)ay.  DOI
RV YVARFLVN-LR W PREILARRR &

Kriminaité, M.; and S. Zlatanova. Y:Y¢. Indoor space subdivision for indoor
navigation. Proceedings of the Sixth ACM SIGSPATIAL International Workshop on Indoor
Spatial Awareness. DOI Y+,))£0/YTIVIoYA,YIVI0Y4

Lee, J. Y+ +£. A Spatial Access-Oriented Implementation of a ¥-D GIS Topological Data Model

for Urban Entities. Geolnformatica,A(¥): YYV-Yi¢. DOl Y+,)«Y¥/b: gein.e+ o+« VEAY .,
arave d.


http://dx.doi.org/10.29252/jsaeh.7.2.67
https://ndea10.khu.ac.ir/jsaeh/article-1-2920-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOI: 10.29252/jsaeh.7.2.67 ]

va AR Ll ¥ 0ot ian Jlo o shanome Slble ol koo 4, i

Liu, L. Y+ V. Indoor semantic modelling for routing: The two-level routing approach for indoor
navigation.A BE | Architecture and the Built Environment,‘V: Y-YeY. DOI
https://doi.org/) «,Y €A« [abe. Y+ YV, VY, AVA

Makdoom, U. (master's thesis). Y+ Y. 3D Indoor Routing and Visualization for the University of
Redlands. University of Redlands, Redlands

Nagel, C. (Doctoral thesis). ¥+ £. Spatio-semantic modelling of indoor environments for indoor

navigation. Technische Universitit, Berlin

OGC. Y+ Y4, CityGML | OGC - The Open Geospatial Consortium. Retrieved January Y4, Y+4,
from http://www.opengeospatial.org/standards/citygmi

Open Geospatial Consortium. Y)Y, OGC City Geography Markup Language (CityGML)
Encoding  Standard.  Version: ASEPEN Retrieved  January V4, Y«¥4,  from
https://portal.opengeospatial.org/files/?artifact_id=¢VA£Y

Ozdenizci, B.; V. Coskun, and K. Ok. Y«Ye, NFC Internal: An Indoor Navigation
System. Sensors, Yo (£): Yoevi-yede DOI V+,¥Va+/s) o Vov)

Petrenko, A. (master's thesis). Y:Y. Generation of an Indoor Navigation Network for the
University of Saskatchewan. University of Saskatchewan, Saskatchewan

Tang, S. J.; Q. Zhu, W. W. Wang, and Y. T. Zhang. Yo, Automatic Topology Derivation
From Ifc Building Model For In-Door Intelligent Navigation. ISPRS - International Archives of
the Photogrammetry, Remote Sensing and Spatial Information Sciences,XL-¢/W#e: v-Y), DOI
\+,0V4¢/isprsarchives-xl-£-we-V-Y 1o

Tashakkori, H.; A. Rajabifard, and M. Kalantari. Y+Ye. A new YD indoor/outdoor spatial model
for indoor emergency response facilitation. Building and Environment,A4: YV.-YAY, DOI
VoY Yjbuildenv.Y Yo, Y, ¥

Teo, T.; and K. Cho. Y+)1. BIM-oriented indoor network model for indoor and outdoor
combined route planning. Advanced Engineering Informatics,¥+(Y): Y1A-YAY, DOI
Ve O T jaei Y o Vg ey

Tsiliakou, E.; and E. Dimopoulou. Y:Y3. YD Network Analysis For Indoor Space
Applications. ISPRS - International Archives of the Photogrammetry, Remote Sensing and
Spatial Information Sciences,XLII-Y/WY: Yév-vei DOI Y+,o)4¢/isprs-archives-xlii-Y-wY-
VEV-Y-\$

Wallis, W. D. (Ynd Eds.). Y+ +V. A Beginner's Guide to Graph Theory. Birkh&user, Boston
Worboys, M. Y:YY. Modeling indoor space. In Proceedings of the 3rd ACM SIGSPATIAL
International Workshop on Indoor Spatial Awareness. Retrieved January Y4, Y«Y4, DOI
Yo, N E0/Y VYTV, Y VYT oA

Xu, M.; I. Hijazi, A. Mebarki, R. E. Meouche, and M. Abunemeh. Y+)%. Indoor guided
evacuation: TIN for graph generation and crowd evacuation. Geomatics, Natural Hazards and
Risk,Y(SupY): £Y-21, DOI Y+, )« A+ /Y4EYOV 0, Y YT,V VAT EY

Yang, L.; and M. Worboys. Y+Y). Similarities and differences between outdoor and indoor
space from the perspective of navigation. In Mike Worboys Space and Sound. Retrieved January
£, Y+ YA, from http://worboys.org/publications/sigspatial Y+ .pdf

Yang, L.; and M. Worboys. Y:Ye. Generation of navigation graphs for indoor
space. International Journal of Geographical Information Science,Y4()+): YY¥v-1vel DOI
https://doi.org/Y «, Y+ A« NTYIOAM T, Y 10,1 v E1) £)

Yao, Z.; C. Nagel, F. Kunde, G. Hudra, P. Willkomm, A. Donaubauer, . . ., T. H. Kolbe. YA,
YDCityDB - a YD geodatabase solution for the management, analysis, and visualization of


http://dx.doi.org/10.29252/jsaeh.7.2.67
https://ndea10.khu.ac.ir/jsaeh/article-1-2920-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-04 ]

[ DOI: 10.29252/jsaeh.7.2.67 ]

w2l e STl g 6l 2l g (b

semantic YD city models based on CityGML. Open Geospatial
Standards,¥()). DOl Y+, Y YAT/sE 400 YA v £TY

Data, Software and


http://dx.doi.org/10.29252/jsaeh.7.2.67
https://ndea10.khu.ac.ir/jsaeh/article-1-2920-fa.html
http://www.tcpdf.org

