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Clustering of BIM components based on similarity measurement of attributes
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Abstract: In recent years, resources in the Building Information Modeling (BIM) components library are
expanding rapidly on the Internet. There is an increasing demand for ways to cluster and retrieve appropriate
BIM components among countless resources. However, the way to extract domain information of BIM
components still can not be found in existing methods. This paper studies the clustering of BIM components
based on the domain information of BIM components: @ For BIM components, tan algorithm measuring
similarity is proposed based on the attribute information. Compared with the traditional Tversky similarity
measure algorithm and geometry similarity matching algorithm, the newly proposed one the present study has
produced a better result. @A clustering method of BIM component library is proposed based on the similarity
measure algorithm of BIM components. Users are provided with diverse ways to retrieve and check information
thanks to the search engine of BIMSeek integrated with functions of keyword-based retrieval and classifier view.
Compared with the K-medoids algorithm and AP algorithm, the results of ours are more desirable.
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1. function tverskyAP(simiMatrix):

2. simiMatrix<—rebuildSimiMatrix(simiMatrix)
3 while RRLIRKATE do

4 for i from 0 to N-1

5. for j from 0 to N-1

6 r[i][j]«<—updateR(r[i][i])

7 a[i][j]«—updateA(a[i][i])

8 r[i][j]«—eliminateShockR(r[i][j])
9. a[il[i]«—eliminateShockA(a[il[il)
10. end for

11. k<«—chooseClusterCenter(i)

12. end for

13. end while

14. clusters«—buildClusters()

15. return clusters

16. end function
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1. function apMedoids():
2 clusters«—readlnitialSeeds(clusters)
3 while R HFE do
4 for i from 0 to N-1
5. k«chooseCenter (i)
6 clusters[k].append(i)
7 end for
8 for cluster in clusters
9. chooseClusterCenter(cluster)
10. end for
11. clusters«—updateClusters()
12. end while
13. idResult«—changeToldResult()
14. return idResult
15. end function
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1. function twoLevelLabel():

2. despResult«—changeToDespResult(idResult)
3 for desp in despReuslt

4 for word in desp

5. fliter(word)

6 end for

7 end for

8 despResult«<—updateDespResult()

9 for desp in despResult

10. for word in desp

11. calculateTfidf(word)

12. end for

13. label«—maxTfidfWord()

14. idList«<—changeToldList(desp)
15. labelResult.append(label,idList)
16. end for

17. labelResult«—mergeWithWordnet(labelResult)
18.  return labelResult
19. end function
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1. function mergeResult():

2. despResult«—changeToDespResult(idResult)




despVector«buildDespVector(despResult)
tfidfVector<—changeToTfidfRes(despResult)
n«Ilen(tfidf\Vector)
for i from 0 to n-2

for j fromi+1 ton-1

simiMatrix[i][j]«—calculateSimi(i,j)
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end for

10. end for

11. forifrom 0 to n-2:

12. for j fromi to n-1:

13. if simiMatrix[i][j] > threshod then
14. mergedResult«—merge(i,j)
15. end if

16. end for

17. end for

18. removeDuplicate(mergedResult)

19. return mergedResult

20. end function

changeToDespResult & ¥ 1 ik — 2% 8 Kb &
MRBERMGHAMMERERE R RN
buildDespVector 2 15 F [i] & 7% [A] A5 70 3 7= ) 1 4
REBES. WT BIM B HRERES, &
FOHAT A, B TE R — 1 B "key=value" #4511
R E. B TESAGRENAFEEEZ
PIANHE 1, ARSI WordNet £oR, FLAETE
oA EL A [ R P PR3] 24 A S A R [ A PR
changeToTfidfRes & i i 11 5 7] & 2% [ 45 ¢ op 4
AR I AY AR R AR E B A N BE M &,
{5 T AEACLBE 1 1 B0 A 1] 01 (1) A A A% A TFIDF
ko, HONTFIES IDFEMFRM. TF A —
] AR SR IR AR, IDF Dy — MR TAE 22
R IR, AR . calculateSimi
THE BIM R SO AE B ) & TR AR ALL B B i
R AR AR

B[] 52 2% B o0 AT = AR AT i AR 28 I SR 2k &
BH mA KSR, KRG R NN RS
BRI 2R O(m) s KA E BEEAERR
B2 (AR A RN I R 24 B2 O(m) 5 R
I £ 2% ()R 2R RO [R] ] AN B0 n o, AR — AN 1]
k5 TRIDF M [ 24 E 8 O(m) , IBA%H
TFIDF [ & KN [a) B4y O(mxmxn) ; &
SZARALRE T S AU I (R R 44 B O(n) » ALt
THREATE 2 AN A& Ta) AR ACLRE I B B) 52 2% B R
o(mxmxn); FAHAL ) & & F 0 B TE) &2 4% 5 N

o(m®); EEMIIEERE N Om), KKK
(542  O(mxmxn) o

AR SCHUS AR b ek 0 TR TS
Hor 0 5 T RZHE, MAATHE 2 AN EE R
FE RAAE 0 (B A EAE L, BRI A SCAE R A7 TFIDF
T B P AN R B AR 2R 0 70, it BE KK BAIR n (ROEL,
M i FARIB AT %
2.6 —RIRFERYIEEL

g &R R —gORE, HFRER -4
PR RHBEAT IR, FRHO—JORFAREE, HREH%
R P AT, RIS ARERZ . T AL
IR T Gt IFC SCARE R 1) BIM #491,
PR AHLFJE IfcBuildingElement, &4 21 N F
JH, WA B RIE S REOR 20 1R, A
IfcBuildingElement 1§25 (LA Fi#R IFC Fr%%)
Kol 3 — RIEEFRZ IR . A WordNet F[F]
S Dhfg, WA B IFC AREER R SR FIZR, H iz
PRI JE BIM A FRE S, X pe it 2
G132 RRIR BB R -

—JURRRA I RN

BA5. ETREMIAME B IR EE

BN 2G5 R4 R mergedResult,
IFC #3253113% ifcList.

Midh: 77— bR ELE R labelResult.
1. Fun oneLevelLab(mergedResult, ifcList):
2. despResult«—changeDespResult(mergedResult)
3. ifcSynonymList«—getSynonyms(ifcList)
4.  for desp in despResult

for word in desp

6 filter(word,ifcSynonymList)
7 end for
8. end for
9 despReuslt«—upDateDesp(despResult)
10.  for desp in despResult

11. for word in desp

12. calculateTfidf(word)

13. end for

14. label«—maxTfidfWord()

15. idList«<—changeToldList(desp)
16. labelResult.append(label, idList)
17.  end for

18. return labelResult

19. end function
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