A Tutorial on IFCdiff and IFCdiff viewer

Xin Shi, Yu-Shen Liu, Ge Gao, Ming Gu, Haijiang Li
School of Software, Tsinghua University, Beijing 100084, PR China
E-mail: liuyushen@tsinghua.edu.cn, coolstone712@126.com

IFCdiff implements a content-based automatic comparison algorithm for detecting
differences between two IFC files. In order to visualize the compared models and their
differences. IFCdiff viewer can pop up two imported IFC models, where the matching
building elements are highlighted with the same color. This enables users to check the
visual differences and changes between IFC models quickly.

Availability

The executable program for Windows platform and tested models are available from
http://cgcad.thss.tsinghua.edu.cn/liuyushen/ifcdiff/

System Requirements

Source code was written to perform tracking differences or detecting changes between
two IFC files, as well as visualizing the results.

The code was developed and tested using Microsoft Visual C++ 2010 on a Windows 8
system.

REQUIRED INSTALLATIONS:
-Microsoft Visual C++ 2010
-MICROSOFT FOUNDATION CLASS (MFC) LIBRARY

Data set
For showing how our algorithm works, we provided some examples. See
http://cgcad.thss.tsinghua.edu.cn/liuyushen/ifcdiff/.
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Operation IFCdiff
1. Execute IFCdiff.exe

)

& IFCdiff Lo o s
[“1gnore GUID [[]Ignore Owner History Info ] Ignore Order Change of Property Set
Target File Source File
Filz Marne: Filz Marne:
4 L,
2. Open two IFC files to be compared.
Target File: File Name—> Open.
Source File: File Name—> Open
For example, open ‘FileA.ifc’ and ‘FileB.ifc’.
o IECdiff (= =@ ][==]
[“I1gnore GUID [“|Ignore Owner History Info [“] Ignore Order Change of Property Set
Target File Source File
File Mame:| FileA.ifc | File Mame: | FileB.ifc Open

100%




3. Compare these two IFC files.
Click the button “Compare” to begin the comparison between two imported IFC files.

[ & rodt e e |

[“I1gnore GUID [“|Ignore Owner History Info [“] Ignore Order Change of Property Set

Target File Source File

File Mame:  FileA.ifc Fil= Mame:  FileB.ifc
o | 100%

#Target File Total Instances: 6780 -
#Target File Matching Instances: 3863

Similarity Rate: 56.9764%.

#Missing Instances: 2917

Missing Rate: 43.0236%.

#added Instances: 2923

Addition Rate: 43.11219%.

4. Compare two IFC files while ignoring GUID, Owner History Information,
or Order Change of Property Set
To improve the robustness of our algorithm, the tool can complete the comparison

while ignore GUID, Owner History Information, or Order Change of Property Set. The
user can click the checkbox to ignore the corresponding items.
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A FCdiff =m|ECR (==

[¥]1gnore GUID [¥|Ignore Owner History Info| ] Ignore Order Change of Property Set

Target File Source File

File Mame:  FileA.ifc Fil= Mame:  FileB.ifc
o | 100%

#Target File Total Instances: 6780 -
#Target File Matching Instances: 3863

Similarity Rate: 56.9764%.

#Missing Instances: 2917

Missing Rate: 43.0236%.

#added Instances: 2923

Addition Rate: 43.11219%.

-

Operation IFCdiff viewer

1. Execute “lIFCdiff viewer.exe”

= IFCAiff Viewer ==
[C1gnore GUID [Tl 1gnore Owner History Info [“l1gnore Order Change of Property Set
Target File Source File Matching Instances
File Name: File Nare: Source Item Matching Item

[ compare | 0% | 100%

Statistics
Similarity Rate(%4): Missing Rate(%): Addition Rate(%):
#Matching Instances: #Missing Instances: #Added Instances:
#Total Instances:

2. Open two IFC files to be compared.

Target File: File Name—> Open.
Source File: File Name—> Open
For example, open ‘FileA.ifc’ and ‘FileB.ifc’.




[1gnore GUID [ 1gnore Owner History Info

IFCdiff Viewer

[“l1gnore Order Change of Property Set

Target File 2 3DView Source File BEET 3DView
File Name: | FileA.ifc File Name: | FileB.ifc

compare 0% 100%
Statistics

Similarity Rate(%d]: Missing Rate(%):
#Matching Instances:

#Total Instances:

#Missing Instances:

Addition Rate(%):

#Added Instances:

3. Compare these two IFC files.

Matching Instances

Source Item

Matching Ttem

Click the button Compare to begin the comparison between two imported IFC files.

[J1gnore GUID [l 1gnore Owner History Info

Target File open 3DView

File Name: | FileAifc

IFCdiff Viewer

[[l1gnore Order Change of Property Set

Source File open 3DView

File Name: | FileB.ifc

#822=IFCCARTESIANPOINT((-268.398,-246.791,2087.574)); A
#096=IFCCARTESIANPOINT((-26.399,-257.315,0.));
#095=IFCCARTESIANPOINT((-28.399,-257.315,2067.574));
#703=IFCCARTESIANPOINT((-30.19,-205.767,0.));
#820=IFCCARTESIANPOINT((-30.19,-205.767,2087.574));
#787=IFCCARTESIANPOINT((-31.751,-241.528,0.));
#823=IFCCARTESIANPOINT((-31.751,-241.528,2087.574));
#865=IFCCARTESIANPOINT((-315.741,776.403,2087.574));
#000=IFCCARTESIANPOINT((-315.741,776.403,2100.));
#1033=IFCCARTESIANPOINT((-32.315,-196.601,0.));
#1036=IFCCARTESIANPOINT((-32.315,-196.601,2087.574))
#792=TFCCARTESIANPOINT((-33.071,-211.302,0.));
#828=IFCCARTESIANPOINT((-33.071,-211.302,2067.574));
#788=IFCCARTESIANPOINT((-34.139,-235.764,0.));
#824=IFCCARTESIANPOINT((-34.139,-235.764,2087.574));
#791=IFCCARTESIANPOINT((-34.047,-217.252,0.));
#827=IFCCARTESIANPOINT((-34.947,-217.252,2087.574));
2448=TFCCARTESIANPOINT((-345.55,-144.,1469.));
2461=IFCCARTESIANPOINT((-345.55,-144.,1609.));
#400=TFCCARTFSTANPOTNTI-345.55.-144_ 18011 A2
< >
Statistics

Similarity Rate(%]: 55.9587%

Missing Rate(%):
#Matching Instances: | 3794

#Total Instances: 6780

#B825=IFCCARTESIANPOINT((-28.398,-246.791,2087.574)); A
#000=IFCCARTESIANPOINT((-28.399,-257.315,0.));
#008=IFCCARTESIANPOINT((-28.399,-257.315,2067.574));
#706=IFCCARTESIANPOINT((-30.19,-205.767,0.));
#832=IFCCARTESIANPOINT((-30.19,-205.767,2087.574));
#700=IFCCARTESIANPOINT((-31.751,-241.528,0.));
826=IFCCARTESIANPOINT((-31.751,-241.528,2087.574));
2868=IFCCARTESIANPOINT((-315.741,776.403,2087.574));
#003=IFCCARTESIANPOINT((-315.741,776.403,2100.));
#1036=IFCCARTESIANPOINT((-32.315,-196.601,0.));
#1039=IFCCARTESIANPOINT((-32.315,-196.601,2087.574))
#705=IFCCARTESIANPOINT((-33.071,-211.302,0.));
#831=IFCCARTESIANPOINT((-33.071,-211.302,2067.574));
#701=IFCCARTESIANPOINT((-34.139,-235.764,0.));
#827=IFCCARTESIANPOINT((-34.139,-235.764,2087.574));
#704=IFCCARTESIANPOINT((-34.047,-217.252,0.));
2830=IFCCARTESIANPOINT((-34.947,-217.252,2087.574));
2450=IFCCARTESIANPOINT((-345.549993294,-144.,1469.))
2463=IFCCARTESIANPOINT((-345.549993294,-144.,1609.
#431=TFCCARTFSTANPOINTI(-345.5409993704 -144_180.01: ¥
< >

#Missing Instances:

44.0413% Addition Rate(%): | 42.5959%

2086 #Added Instances: 2888

Matching Instances

Source Ttem
#02
#4188
#604
#540
#4636
#1052
#860
#088
#3561
#4657
#817
#129
#4225
#641
#1153
#833
#061
#857
#085
#128
#4224
#640
#1152
#0960
<

Matching Ttem ®
#97
#4144
#607
#543
#4592
#1055
#863
#001
#564
#4613
#820
#132
#4181
#644
#1156
#836
#064
#860
#0838
#131
#4180
#643
#1155
#963 v

In the main interface of IFCdiff viewer, the corresponding differences of two input
IFC files are highlighted in the text boxes in the middle, the similarity metrics and a
summary of the analysis are given at the bottom, and the matching data entities between

two files are listed on the right.



4. Compare while ignoring GUID, Owner History Information,

Change of Property Set

or Order

= IFCdiff Viewer
I [1gnore GUID Ignore Owner History Info [“l1gnore Order Change of Property Set
Target File open 3DView Source File open 3DView Matching Instances
File Name: | FileA.ifc Fie Narme: | FileB.ffc Source Trem Matching Trem *
#91 #96
#0B7=IFCCARTESIANPOINT((-1,433,311.853,1212.625)); ~ |#990=IFCCARTESIANPOINT((-1.433,-311.853,1212.625)); a | 7009 #4646
#084=TFCCARTESIANPOINT((-1.433,-311,853,1336.885)); #087=IFCCARTESIANPOINT((-1.433,-311,853,1336.885); #539 #542
#060=TFCCARTESIANPOINT((-1.433,-311.853,2037.87)}; #063=IFCCARTESIANPOINT((-1.433,-311.853,2037.87)}; #4635 24582
#050=TFCCARTESIANPOINT((-1.433,-311.853,208.225)); #062=TFCCARTESIANPOINT((-1.433,-311.853,298.225)); #1051 #1054
#780=IFCCARTESIANPOINT((-1.561,-260.761,0.)); #793=IFCCARTESIANPOINT((-1.561,-260.761,0.)); : :
#B16=IFCCARTESIANPOINT((-1.561,-260.761,2087.574)); #819=IFCCARTESIANPOINT((-1.561,-260.761,2087.574)); #5147 #5086
#796=TFCCARTESIANPOINT((-10.764,-190.861,0.)); #799=IFCCARTESIANPOINT((-10.764,-190.861,0.)); #8590 #862
#832=TFCCARTESIANPOINT((-10.764,-190.861,2087.574)); #835=IFCCARTESIANPOINT((-10.764,-190.861,2087.574)); #4055 24902
#02=IFCCARTESIANPOINT((-1000.,-1500.)); #03=IFCCARTESIANPOINT((-1000.,-1500.)); og7 2000
#100=TFCCARTESIANPOINT((-1000.,-180.55,0.)); #103=IFCCARTESIANPOINT((-1000.,-180.55,0.)); i i
#104=TFCCARTESIANPOINT((-1000.,-180.55,1500.)); #107=IFCCARTESIANPOINT((-1000.,-180.55,1500.)}; #560 #563
#00=IFCCARTESIANPOINT((-1000.,-225.,0.)); #102=TFCCARTESIANPOINT((-1000.,-225.,0.)); 24656 24603
#103=IFCCARTESIANPOINT((-1000.,-225.,1500.)); #106=IFCCARTESIANPOINT((-1000.,-225.,1500.)); 2816 2819
#91=IFCCARTESIANPOINT((-1000.,0.)); #06=IFCCARTESIANPOINT((-1000.,0.));
#98=IFCCARTESIANPOINT((-1000.,0.,0.)); #101=IFCCARTESIANPOINT((-1000.,0.,0.)); #4912 #4859
#96=IFCCARTESIANPOINT((-1000.,1500.)); #99=IFCCARTESIANPOINT((-1000.,1500.)); #128 #131
#635=IFCCARTESIANPOINT((-1001.319,-181.281,1988.166)  |#638=IFCCARTESIANPOINT((-1001.319,-181.281,1988.166) #640 2643
#634=TFCCARTESIANPOINT((-1001.319,-181.281,99.408)); #637=IFCCARTESIANPOINT((-1001.318,-181.281,89.408)); 4736 4653
#636=TFCCARTESIANPOINT((-1001.319,-268.710,1988.166)  |#639=IFCCARTESIANPOINT((-1001.319,-268.719,1988.166)
#RIT=TFCCARTFSTANPOTMTI-1001_316.-2AR 710.00.408Y): ¥ |#A4N=TFCCARTFSTANPOTNTI(-1001 316 -768 71699 400 ¥ #1152 #1155
‘. > < * #832 #8335
HEEEE #4928 #4875
Similarity Rate(%6): | 73.3884% Missing Rate(%): | 26.6116% Addition Rate(%): | 25.1660% #0960 #063
#856 #8590
#Matching Instances: 4975 #Missing Instances: | 1804 #Added Instances: 1706 #4052 #4899
#984 #987 v
#Total Instances: 6779 < >

Similar to IFCdiff, IFCdiff viewer can also achieve the comparing results while
ignoring GUID, Owner History Information, or Order Change of Property Set by clicking
the corresponding checkbox.

5. Click the button 3dView to see corresponding 3D models.

By clicking the button 3DView of each file, the viewers of 3D models will pop up,
where the matching building elements are highlighted with the same color. This
facilitates users to locate the differences of these two IFC files in model level.



[l1gnore GUID [J1gnore Owner History Info

Target File open

File Name: | FileAifc

ov« I 005

IFCdiff Viewer

[_|1gnore Order Change of Property Set

Source File

File Name: | FileB.ifc

open Matching Instances

Source Ttem

#92
#4188

#088=IFCCARTESIANPOINT((-1.433,-311.853,1212.625)); ~
#085=IFCCARTESIANPOINT((-1.433,-311.853,1336.885));
#061=IFCCARTESIANPOINT((-1.433,-311.853,2037.87));
#060=IFCCARTESIANPOINT((-1.433,-311.853,208.225));
#781=IFCCARTESIANPOINT((-1.561,-260.761,0.));
#817=IFCCARTESIANPOINT((-1.561,-260.761,2087.574));
#797=IFCCARTESIANPOINT((-10.764,-190.861,0.));
#833=IFCCARTESIANPOINT((-10.764,-190.861,2087.574));
#93=IFCCARTESIANPOINT((-1000.,-1500.));
#101=IFCCARTESIANPOINT((-1000.,-180.55,0.));
#105=IFCCARTESIANPOINT((-1000.,-180.55,1500.));
#100=IFCCARTESIANPOINT((-1000.,-225.,0.));
#104=IFCCARTESIANPOINT((-1000.,-225.,1500.));
#02=IFCCARTESIANPOINT((-1000.,0.));
#00=IFCCARTESIANPOINT((-1000.,0.,0.));
#07=IFCCARTESIANPOINT((-1000.,1500.));
#636=IFCCARTESIANPOINT((-1001.319,-181.281,1988.166)
#635=IFCCARTESIANPOINT((-1001.319,-181.281,00.408));
#637=IFCCARTESIANPOINT((-1001.319,-268.719,1988.166)
#RIA=TFCCARTFSTANPOTNTI(-1001.319.-768.719.99.4081): ¥
< >

Statistics

Similarity Rate(%3): 55.9587% Missing Rate(%):

#Matching Instances: 3794

#Total Instances: 6780

| IFC Viewer

Read/frite IFC | View
Read IFC file

FileA ifc Choose file | | Load
I —————
0.000, 0.000, 0.000

#Missing Instances:

Detected IFC version: FILE_SCHEMA(( IFC2X3'))
File loaded: 45438 entities in 0.67 sec.

#001=IFCCARTESIANPOINT((-1.433,-311.853,1212.625));
#088=IFCCARTESIANPOINT((-1.433,-311.853,1336.885));
#064=IFCCARTESIANPOINT((-1.433,-311.853,2037.87));
#063=IFCCARTESIANPOINT((-1.433,-311.853,208.225));
#784=IFCCARTESIANPOINT((-1.561,-260.761,0.));
#820=IFCCARTESIANPOINT((-1.561,-260.761,2087.574));
2800=IFCCARTESIANPOINT((-10.764,-190.861,0.));
#836=IFCCARTESIANPOINT((-10.764,-100.861,2087.574));
#04=IFCCARTESIANPOINT((-1000.,-1500.));
%104=IFCCARTESIANPOINT((-1000.,-180.55,0.));
#108=IFCCARTESIANPOINT((-1000.,-180.55,1500.));
#103=IFCCARTESIANPOINT((-1000.,-225.,0.));
#107=IFCCARTESIANPOINT((-1000.,-225.,1500.));
#07=IFCCARTESIANPOINT((-1000.,0.));
#102=IFCCARTESIANPOINT((-1000.,0.,0.));
#100=IFCCARTESIANPOINT((-1000.,1500.));
2630=IFCCARTESIANPOINT((-1001.319,-181.281,1988.166)
#638=IFCCARTESIANPOINT((-1001.319,-181.281,99.408));
#640=IFCCARTESIANPOINT((-1001.319,-268.719,1988.166)
#R41=TFCCARTFSTANPOTNTI(-1001 .319.-?68.719.99.408)):
£ >

44.0413% Addition Rate(%): | 42.5959%

2986 #Added Instances: 2g88

&) IFC Viewer

Read/frite IFC | View

Read IFC file

FileB. ifc Choose file

0.000, 0.000, 0.000

#604
#5340
#4636
#1052
#860
#0988
#5361
#4657
#817
#1209
#4225
#641
#1153
#833
#0961
4 #857
#8085
#128
#4224
#6840
#1152
#0060
<

-

Matching tem "
#97
#4144
#607
#543
#4592
#1055
#863
#001
#564
#4613
#820
#132
#4181
#0644
#1156
#836
#064
#860
#0838
#131
#4180
#643
#1155
#963 v

Detected IFC version: FILE_SCHENA(( IFC2X3"))
Load | File loaded: 44908 entities in 0.79 sec.
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