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Figure 33 [ C-3: ] FJK-Haus IndoorGML data – Network 

C.3 External References of IndoorGML to CityGML objects 

The IndoorGML dataset also contains external references to objects in CityGML data. 
A ���!�!�� object 102 of CityGML dataset in Figure C-4 is referenced by a �����������"������ 
object of IndoorGML in Figure C-5.  

                         

Figure 34 [ C-4 ]: ���!�!�� object 102         Figure 35 [ C-5 ]: �����������"������ 
object 102 in  
in CityGML dataset             IndoorGML dataset 

The CityGML document and IndoorGML document containing corresponding objects 
are as follows; 

<bldg:interiorRoom> 
<bldg:Room  gml:id="GMLID_BUI198667_373_6703"> 
<gml:description>Wohnen / Essen</gml: description > 

<gml:name>102</gml:name> 
<bldg:lod4Solid> 
<bldg:boundedBy /> 
. . . 
 
<bldg:boundedBy /> 

</bldg:Room> 
</bldg:interiorRoom> 
Figure 36 [ C-6 ]: CityGML file (FJK-Haus-LoD4-V3.gml) containing ���!�!�� object 

102 
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<indoorcore:State gml:id="R15"> 
<gml:name>102</gml:name> 
<duality gml:id="SR15"> 
    <gml:name>102</gml:name> 
    <Geometry3D> 
        <gml:Solid gml:id="sl15"> 
        </gml:Solid> 
    </Geometry3D> 
    <externalReference> 
        <informationSystem>FJK-Haus-LoD4-V3.gml</informationSystem> 
        <externalObject> 
            <name>GMLID_BUI198667_373_6703</name> 
        </externalObject> 
    </externalReference> 
</duality> 
<connects xlink:href="#T12"/> 
. . . 
<geometry> 
    <gml:Point gml:id="P15"> 
        <gml:pos>445539.871000732 5444907.64979755 0.66</gml:pos> 
    </gml:Point> 
</geometry> 

</indoorcore:State> 
Figure 37 [ C-7 ]: IndoorGML document containing Room object 102 
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Annex D 
(Informative) 

Example of CodeList 

For mapping indoor space features to IndoorNavigation module classes, space 
features have to be classified by functions and usages of space. Each space class has 
attributes for functions, usages, and classes of space. Because misspellings or 
different names for the same notion brings the problems in data interoperability, in 
order to overcome the typo errors, an example of  CodeList is provided in this annex 
to specify the attribute values including space class types, space function types and 
space usage types. The CodeLists are defined from OmniClass (Table 13 and Table 
14) created and used by the North American architectural, engineering and 
construction (AEC) industry. 

D.1 GeneralSpace 

GeneralSpaceClassType 
Code list derived from OmniClass Table 13 and CityGML 
1000 Administration 1060 Laboratory 
1010 Business, trade 1070 Service 
1020 Education, training 1080 Production 
1030 Recreation 1090 Storage 
1040 Art, performance 1100 Security 
1050 Healthcare 1110 Accommodation, Waste 

management 
 

GeneralSpaceFunctionType 
Code list derived from OmniClass Table 13 
1000 Elevator Machine Room 2550 Lecture Classroom 
1010 Fire Command Center 2560 Lecture Hall 
1020 Men’s Restroom 2570 Seminar Room 
1030 Unisex Restroom 2580 Astronomy Teaching Laboratory 

1040 Refrigerant Machinery Room 2590 Research/non-class Class 
Laboratory 

1050 Incinerator Room 2600 Training Space 
1060 Gas Room 2610 Woodshop/Metalshop 

1070 Liquid Use, Dispensing and Mixing 
Room 2620 Religious Education Space 

1080 Electrical Room 2630 Study Service 
1090 Telecommunications Room 2640 Basketball Courts 
1100 Hazardous Waste Storage 2650 Team Athletic Recreation Spaces 
1110 Building Manager Office 2660 Volleyball Court 
1120 Guard Stations 2670 Boxing Ring 
1130 Women’s Restroom 2680 Circuit Training Course Area 
1140 Furnace Room 2690 Aerobic Studio 
1150 Fuel Room 2700 Swimming Pool 
1160 Liquid Storage Room 2710 Firing Range 
1170 Hydrogen Cutoff Room 2720 Hobby and Craft Center 
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1180 Switch Room 2730 Exercise Room 
1190 Classrooms 2740 Skating Rink 
1200 Assembly Hall 2750 Climbing Wall 
1210 Physics Teaching Laboratory 2760 Diving Tank 
1220 Open Class Laboratory 2770 Game Room 
1230 Laboratory Service Space 2780 Fitness Center 
1240 Computer Lab 2790 Weight Room 
1250 Training Support Space 2800 Courtroom 
1260 Study Room 2810 Jury Room 
1270 Evidence Room 2820 Jury Assembly Space 
1280 Witness Stand 2830 Judge’s Chambers 
1290 Robing Area 2840 Hearing Room 
1300 Council Chambers 2850 Legislative Hearing Room 
1310 Armory 2860 Acting Stage 
1320 General Performance Spaces 2870 Performance Rehearsal Space 
1330 Orchestra Pit 2880 Banding Training Space 
1340 Performance Hall 2890 Pre-Function Lobby 
1350 Audience Space 2900 Supporting Performance Space 
1360 Audience Seating Space 2910 Catwalk 
1370 Projection Booth 2920 Motion Picture Screen Space 
1380 Stage Wings 2930 Exhibit Gallery 
1390 Art Gallery 2940 Display Space 
1400 Sculpture Garden 2950 Artist’s Studio 
1410 Recording Studio 2960 Media Production 
1420 Photo Lab 2970 Museum Gallery 
1430 Library 2980 Baptistery 
1440 Mediation Chapel 2990 Cathedra 
1450 Reflection Space 3000 Clean Room 
1460 Chapel 3010 Data Center 
1470 Shrine 3020 Computer Server Room 
1480 Confessional Space 3030 Exam Room 
1490 Tabernacle 3040 General Examination Space 

1500 Choir Loft 3050 Labor, Delivery, Recovery, 
Postpartum Room 

1510 Marriage Sanctuary 3060 Newborn Nursery 
1520 Mental Health Quiet Room 3070 Patient Room 
1530 Bone Densitometry Room 3080 Clean Supply Room 
1540 CT Simulator Room 3090 Consultation Room 
1550 Head Radiographic Room 3100 Equipment Storage Room 
1560 Mobile Imaging System Alcove 3110 Nurse Workspace 
1570 MRI System Component Room 3120 Nurse Triage Space 

1580 PET/CT Simulator Room 3130 Mental Health Multipurpose room 
w/Control Room 

1590 Radiographic Room 3140 Holding Room, Secured 
1600 Stereotactic Mammography Room 3150 Anteroom 

1610 Ultrasound/Optical Coherence 
Tomography Room 3160 Medical Information Computer 

System Room 
1620 Angiographic Control Room 3170 Nursery Transport Unit Alcove 

1630 Angiographic Procedure Control 
Area 3180 Clean Linen Storage Room 

1640 Silver Collection Area 3190 Clean Utility Room 
1650 Computer Image Processing Area 3200 Mental Health 
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Interview/Counseling Room 
1660 CT Control Area 3210 Medical Records Storage room 
1670 Image Quality Control Room 3220 Nurse Station 
1680 X-Ray, Plane Film Storage Space 3230 Soiled Utility Room 
1690 MRI Control Room 3240 Resuscitation Cart Alcove 
1700 MRI Viewing Room 3250 Angiographic Procedure Room 
1710 Radiographic Control Room 3260 CT Scanning Room 
1720 Tele-Radiology/Tele-Medicine Room 3270 Cystoscopic Radiology Room 

1730 Radiation Diagnostic and Therapy 
Spaces 3280 Mammography Room 

1740 Health Physics Laboratory 3290 MRI Scanning Room 

1750 Linear Accelerator Entrance Maze, 
Healthcare 3300 PET/CT Scanning Room 

1760 Radioactive Waste Storage Room, 
Healthcare 3310 Radiographic Chest Room 

1770 Nuclear Medicine Scanning Room 3320 Radiology Computer Systems 
Room 

1780 Patient Dose/Thyroid Uptake Room 3330 Ultrasound Room 
1790 Radiopharmacy 3340 Whole Body Scanning Room 

1800 Radiation Therapy, Mold Fabrication 
Shop 3350 Angiographic Instrument Room 

1810 Hearth and Lung Diagnostic and 
Treatment Spaces 3360 Angiographic System Component 

Room 
1820 Cardiac Catheter Instrument Room 3370 Computed Radiology Reader Area 

1830 Cardiac Catheter Control Room 3380 X-Ray, Digital Image Storage 
Space 

1840 Cardiac Electrophysiology Room 3390 CT power and Equipment Room 
1850 Echocardiograph Room 3400 Image Reading Room 

1860 Extended Pulmonary Function 
Testing Laboratory 3410 Mammography Processing Room 

1870 Pacemaker ICD Interrogation Room 3420 MRI Equipment Storage Room 
1880 Procedure Viewing Area 3430 PET/CT Control Room 
1890 Pulmonary Function Treadmill Room 3440 Radiographic Darkroom 

1900 Respiratory Therapy Clean-up Room 3450 Viewing/Consultation Room, 
Diagnostic Imaging 

1910 General Diagnostic Procedure and 
Treatment Spaces 3460 Equipment Calibration Space, 

Radiation Diagnostic and Therapy 

1920 Endoscopy/Gastroenterology Spaces 3470 Linear Accelerator Component 
Room, Healthcare 

1930 Clinical Laboratory Spaces 3480 Linear Accelerator Room, 
Healthcare 

1940 Pharmacy Spaces 3490 Nuclear Medicine Dose Calibration 
Space 

1950 Rehabilitation Spaces 3500 Nuclear Medicine Patient “Hot” 
Waiting Room 

1960 Medical Research and Development 
Spaces 3510 Radiation Dosimetry Planning 

Room 
1970 Chemistry Laboratories 3520 Radium Cart Holding Space 
1980 Physical Sciences Laboratories 3530 Sealed Source Room 

1990 Earth and Environmental Sciences 
Laboratories 3540 Brachytherapy Room 

2000 Psychology Laboratories 3550 Cardiac Catheter System 
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Component Room 
2010 Dry Laboratories 3560 Cardiac Catheter Laboratory 
2020 Wet Laboratories 3570 Cardiac Testing Room 
2030 Biosciences Laboratories 3580 EKG Testing Room 
2040 Astronomy Laboratories 3590 Microvascular Laboratory 
2050 Forensics Laboratories 3600 Pacemaker/Holter Monitor Room 

2060 Bench Laboratories 3610 Pulmonary Function Testing 
Laboratory 

2070 Integration Laboratories 3620 Pulmonary Screening Room 
2080 Laboratory Storage Spaces 3630 Respiratory Inhalation Cubicle 
2090 Office Spaces 3640 Eye and Ear Healthcare Spaces 
2100 Dedicated Enclosed Workstation 3650 Surgical Spaces 

2110 Open Team Setting 3660 Clinical Laboratory Support 
Spaces 

2120 Shared Equipment Station 3670 Medical Services Logistic Spaces 
2130 Banking Spaces 3680 Dental Spaces 
2140 Automatic Teller Machine Space 3690 Press Conference Room 
2150 Trading Spaces 3700 War Room 
2160 Demonstration Spaces 3710 Waiting Space 
2170 Checkout Space 3720 Waiting Room 
2180 Fitting Space 3730 Office Service 
2190 Auction Room 3740 Shared Open Workstation 

2200 Commercial Service and Repair 
Spaces 3750 General File and Storage 

2210 Hotel, Motel, Hostel, and Dormitory 
Service Spaces 3760 Lookout Gallery 

2220 Hotel Residence Room 3770 Bank Teller Space 
2230 Commercial Support Spaces 3780 Vault 
2240 Dormitory 3790 Trading Floor 
2250 Information Counter 3800 Sales Spaces 
2260 Post Office Space 3810 Display Space 
2270 Mail Room Space 3820 Vending Machine Area 
2280 Conference Room 3830 Pet Shop Animal Space 
2290 Grooming Activity Spaces 3840 Makeup Space 
2300 Haircutting Space 3850 Food Service 
2310 Cooking Spaces 3860 Kitchen Space 
2320 Food Preparation Space 3870 Cooking Space 
2330 Dishwashing Station 3880 Dining and Drinking Spaces 
2340 Dining Room 3890 Banquet Hall 
2350 Food Court 3900 Snack Bar 
2360 Salad Bar 3910 Liquor Bar 
2370 Beverage Station 3920 Table Bussing Station 
2380 Serving Station 3930 Vending Perishable Product Space 
2390 Cafeteria Vending Space 3940 Tray Return Space 
2400 Food Discard Station 3950 Coffee stations 
2410 Child Care Spaces 3960 Daycare sickroom 
2420 Child Day Care Space 3970 Play Room 
2430 CLD–Child Care 3980 Resting Spaces 
2440 Rest Area 3990 Break Room 
2450 Laundry/Dry Cleaning Space 4000 Smoking Space 
2460 Locker Room 4010 Filing Space 
2470 Supply Room 4020 Unit Storage 
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2480 On-call Room 4030 Bathroom 
2490 Shower Space 4040 Toilet Space 

2500 Ablution Room 4050 Combination Toilet and Bathing 
Space 

2510 Mud Room 4060 Laundry Room 
2520 Bedroom 4070 Mental Health Resident Bedroom 

2530 Mental Health Resident Bedroom, 
Bariatric 4080 Nursery 

2540 Kitchen   
 

GeneralSpaceUsageType 
Code list identically specified as GeneralSpaceFuntionType 
 

D.2 TransitionSpace  

TransitionlSpaceClassType 
Code list derived from OmniClass Table 13   
1000 Horizontal Transition 1010 Vertical Transition 

 

TransitionlSpaceFuntionType 
Code list derived from OmniClass Table 13  
1000 Corridor 1070 Concourse 
1010 Breezeway 1080 Moving walkway 
1020 Box Lobby 1090 Entry Lobby 
1030 Elevator Lobby 1100 Jet way 
1040 Landing 1110 Elevator Shaft 
1050 Aisle  1120 Stair 
1060 Ramp 1130 Chute 

 

TransitionSpaceUsageType 
Code list identically specified as TransitionlSpaceFuntionType 

 

D.3 ConnectionSpace  

ConnectionSpaceFunctionType 
Code list derived from OmniClass Table 13  
1000 Door 1060 Sally port 
1010 Vestbule 1070  

 

ConnectionSpaceClassType 
Code list derived from OmniClass Table 13  
1000 Door 1020 Sally port 
1010 Vestbule   

 

ConnectionSpaceUsageType 
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Code list identically specified as  ConnectionSpaceFunctionType 
 

D.3 AnchorSpace  

AnchorSpaceClassType 
Code list derived from OmniClass Table 13   
1000 Vestibule 1020 Gate 

 

AnchorSpaceFuntionType 
Code list derived from OmniClass Table 13   
1000 Entry Vestibule 1020 Gate 
1010 Exterior door 1030 Emergency door  

 

AnchorSpaceUsageType 
Code list identically specified as  AnchorSpaceUsageType 
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Annex E 
(Informative) 

IFC, CityGML LoD 4, and IndoorGML 

E.1 Introduction 

Prior to IndoorGML, several standards and data modelling have been developed for 
indoor space. They are summarized as Table E-1. 
 
Standards Description 
IFC Open and neutral data format for open BIM developed by buildingSmart 

and registered with ISO16739. It is defined in EXPRESS and XML.  
CityGML 3D City Model developed by OGC. CityGML LoD 4 covers indoor 

space. It is defined as an application schema of GML 3.1.1 
Table E-1. Related Standards with IndoorGML 

 

E.2 IFC and IndoorGML 

Since IFC is an object-oriented data model for building components, it is related with 
IndoorGML for many aspects. It is therefore important to understand the difference 
and relationship with IFC for better application of IndoorGML, particularly for two 
reasons. 

First, IndoorGML is based on cellular space model, while IFC is designed for 
modelling building components. IFC is therefore better than IndoorGML to describe 
individual building component and can compensate the weakness of IndoorGML. For 
example, when computing the WiFi signal strength for indoor positioning, we need to 
have the information about the thickness and materials of walls. While this 
information is not sufficiently provided by IndoorGML in most cases, IFC basically 
include the thickness and material information of wall components. Then, the 
information in IFC can be easily accessed via external references from IndoorGML as 
shown in Figure E-1. 
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Figure 38 [ E-1 ] External reference to IFC object for material information  
 

<CellSpaceBoundaryMember> 
<indoorcore:CellSpaceBoundary gml:id="CSB1"> 
<geometry3D> 
<gml:CompositeSurface gml:id="CS1"> 
</gml:CompositeSurface> 
</geometry3D> 
<externalReference> 
<informationSystem>FJK-Haus.ifc</informationSystem> 

<externalObject> 
  <name>3pJWM75uv0eAoa8zr64yTB</name> 
</externalObject> 

</externalReference> 
</indoorcore:CellSpaceBoundary> 
</CellSpaceBoundaryMember> 
Figure 39 [ E-2 ]: IndoorGML document containing external reference to IFC object 

(GUID of IFC is used as the foreign key) 

 

#33175=IFCEXTRUDEDAREASOLID(#33168,#33173,#33174,0.365); 
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#33177=IFCSHAPEREPRESENTATION(#11,'Body','SweptSolid',(#33175)); 
#30002=IFCWALLSTANDARDCASE('3pJWM75uv0eAoa8zr64yTB',#16,$,$,$,#29973,#29982,$); 
#33185=IFCCARTESIANPOINT((1.110223024625157E-016,-8.881784197001252E-016,0.)); 
#33186=IFCBOUNDINGBOX(#33185,1.51,0.3650000000000011,1.385000000000001); 
#33187=IFCSHAPEREPRESENTATION(#11,'','BoundingBox',(#33186)); 
Figure 40 [ E-3 ]: IndoorGML document containing external reference to IFC object 

Second, IFC may serve as an important source for building IndoorGML data as 
CityGML data can be partially derived from IFC. Although it would be impossible to 
convert IFC data to IndoorGML data in a fully automatic way due to the gap between 
two models, we expect that a careful definition of MVD of IFC may considerably 
improve the building process of IndoorGML from IFC.   

E.3 CityGML and IndoorGML 

CityGML LoD 4 shares many common aspects with IndoorGML, since they both deal 
with indoor space. In development of IndoorGML, it has been rigorously considered 
to avoid duplication of two standards. The major focus of IndoorGML is the cellular 
representation of indoor space including topology and multi-layered space model, 
while CityGML aims to represent topographic aspects of indoor space. It means that 
most missing parts of IndoorGML, such as visualization can be complemented by 
integration with CityGML. The integration can be easily handled by external 
references of IndoorGML.  
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