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Multidimensional Evaluation Method for Domestic Building Information Modeling Software Based
on Entropy-Weight-AHP and Cloud Model

ZHAO Xuefeng, HOU Xiao,SUN Zhe and LI Mengxuan

Faculty of Architecture,Civil and Transportation Engineering, Beijing University of Technology,Beijing 100124, China
Abstract With the key research and wide application of BIM in China’s architectural field, the strategic significance of BIM mo-
deling software has been continuously improved. LLong-term dependence on foreign BIM modeling software makes China’s con-
struction industry face the risk of “getting stuck”. China’s construction industry urgently needs the high-quality development of
domestic BIM modeling software. Systematic, scientific, reasonable and objective software evaluation is an important means to
promote the development of China’s domestic BIM modeling software,and it is also a key problem to be solved urgently in China’s
construction industry at present. Firstly, the characteristics of foreign mainstream BIM modeling software are investigated and
systematically analyzed,and a multi-dimensional evaluation model of domestic BIM modeling software including function evalua-
tion dimension,quality evaluation dimension and level of BIM implementation dimension is established. Then, based on entropy
weight-AHP and cloud model theory,a multi-dimensional evaluation process for domestic BIM modeling software is established.
Finally, based on the multi-dimensional evaluation model, the case software PKPM-BIM and Glodon numerical dimensional archi-
tecture design software are evaluated in a multi-dimensional way,and the feasibility and applicability of the evaluation model are
verified.
Keywords Domestic BIM modeling software, Multidimensional evaluation, Analytic hierarchy process, Entropy weight method,
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Fig. 7 Forward/reverse cloud generator
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Fig. 8 Evaluation flow chart
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Index scores
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Table 9 Random consistency index values
BHEWH RI B RI EHEE RI
1 0.00 4 0. 89 7 1. 36
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Table 10 Commentary cloud model digital features
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E. 1 3 5 7 9
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H. 0.1 0.1 0.1 0.1 0.1
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Table 11  Basic information of interviewed experts
AT BIM #F %/ L 5k & B
HF 1 BEH K AL 5~10 4
52 BmERR 15 4 Lk
%3 T # BB IES
H xR A4 BERR 5 LA
+%5 LR R 5~10 4
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R T SN2 15 £ Lk
£ %8 ST X 5~10 £
HE9 B F K AL 10~15 4
+ %10 BERR 10~15 4
511 Bt B 15 £ bl E
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% x 14 AR AL 10~15 4
%5 15 & 0 5 4 DLW

B AHP [A] 4545 20 (9 ) Wi BE A 13 A4S, AT B8 37 # 4] 1hie
RRE Ap A IEAT I
1 1/6 1/5 1/4
Ay = oo (24)
5 1/3 1 2
4 1/4 1/2 1
WAL — KO HFER/BNE U, = (U, U, U,
U, b =1{0.0559,0.5387,0.2490,0. 1555}, CR=0. 051 8<<
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Table 12 AHP-based index weights

—% R b =% Hh
o RE WE e W& "
A B AR B WE  HIFE wE
Ui 0.1220 0.0023
Un 0.0559 0.0186 Uiz 0.3196  0.0059
Ui 0.5584  0.0104
Uiz 0.5000 0.0898
Uiz 0.5387 0.1795
Uizz  0.5000 0.0898
Uis1 0.3333  0.0277
U, 0.3333 -
13 0.2490 0.0830 Uis2 0.6667 0.0553
Uinn 0.7838  0.0406
Uiz 0.1349 0.0070
Ujsz  0.0813  0.0042
Uiy 0.1555 0.0518
Uzn 0.5714  0.0115
Uziz 0.1429  0.0029
Uz 0.2857 0.0057
U2 0.0603 0.0201
U211 0.1667  0.0020
Uziz 0.8333 0.0100
Uszz 0.0360 0.0120 U231 0.0621 0.0039
U232 0.0985 0.0062
Uzss 0.1619 0.0102
U2 0.3333 Uszs4 0.2886 0.0181
Uzs 0.1885 0.0628
U235 0.3889  0.0244
Uan 0.1365 0.0189
Uza2 0.2385 0.0329
Uza 0.4146  0.1381
U2z 0.6250  0.0863
Uszs1 0.7500  0.0752
Uzs 0. 3005 0.1002
Uszs2 0.2500 0.0251
Usi 0.4393  0.1464 Usin  1.0000 0.1464
Us2 0.1036  0.0345 Usal 1.0000  0.0345
Us 0.3333
33 0.3107 0.1036 Uss 1.0000 0.1036
Usy 0.1464  0.0488 Uz 1.0000 0.0488

&3t 1 1 1
VE WA AHP AT I A SO ER R S8 B O R JEAT T AL BT — 2%
FEH5 U1 »Us 2Uss F1 Usa 45 50— AU R 1A F 48 hn (BD AR &)
Ha REX SO HABR RERZE CR=0. 0655<
0.1, “HI5HR 2 CR=0.0233<C0. 1, & — B MR .
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Table 13 Index weights based on entropy weighting method

SRk E WA WE ZRBERE  HHE WE

1 Ui 0.8918 0.0163 || 16 U231 0.8665 0.0201
2 Uiz 0.7058 0.0443 || 17 Uzs2 0.9477 0.0079
3 Ui 0.7698 0.0346 || 18 Uzss 0.8971 0.0155
4 Uiz 0.7211 0.0420 || 19 Uzss 0.6727 0.0493
5 Uiz 0.6757 0.0488 || 20 Uszss 0.8314 0.0254
6 Uiz 0.7142 0.0430 || 21 Uzn 0.7842 0.0325
7 Uisz 0.7142 0.0430 || 22 Uza2 0.7427 0.0387
8 Uin 0.6944 0.0460 || 23 Uszas 0.8665 0.0201
9 Ulsz 0.7794 0.0332 || 24 Uzsi 0.7341 0.0400
10 Uiz 0.7579 0.0364 || 25 Uzs2 0.8427 0.0237
11 Ui 0.7755 0.0338 || 26 Usi 0.7755 0.0338
12 Uziz 0.8150 0.0278 || 27 Usz1 0.6698 0.0497
13 Uzis 0.8971 0.0155 || 28 Ussi 0.6798 0.0482
14 Uzn 0.7605 0.0360 || 29 Usa 0.6470 0.0531
15 Uziz 0.7258 0.0413

W Q2D E A TRH-AHP H S EWNE 14
Frigl,

# 14 MB-AHP A5 E
Table 14 Entropy weight-AHP combination weights

FE SRR AHPHE A AENE
1 Ui 0.0023 0.0163 0.0000
2 Unz 0.0059  0.0443  0.0068
3 Unis 0.0104  0.0346  0.0094
4 Uiz 0.0898 0.0420 0.0979
5 Uz 0.0898  0.0488  0.1138
6 Uisi 0.0277 0.0430 0.0310
7 Ulsz 0.0553 0.0430 0.0618
8 Ui 0.0406  0.0460  0.0485
9 Uiz 0.0070 0.0332 0.0060
10 Uz 0.0042 0.0364 0.0040
11 Uani 0.0115  0.0338  0.0101
12 U212 0.0029 0.0278 0.0000
13 Uz13 0.0057 0.0155 0.0000
14 Uzni 0.0020 0.0360 0.0000
15 Uziz 0.0100 0.0413 0.0107
16 Uz 0.0039 0.0201 0.0000
17 Uzs2 0.0062 0.0079 0.0000
18 Uzss 0.0102 0.0155 0.0041
19 Uz3y 0.0181 0.0493 0.0232
20 Uass 0.0244  0.0254  0.0161
21 Uan 0.0189 0.0325 0.0159
22 Uzsz 0.0329 0.0387 0.0331
23 Ui 0.0863  0.0201  0.0450
24 Uzs1 0.0752 0.0400 0.0782
25 Unsz 0.0251  0.0237  0.0154
26 Usn 0.1464  0.0338  0.1285
27 Uszi 0.0345 0.0497 0.0445
28 Ussi 0.1036  0.0482  0.1297
29 Usu 0.0488  0.0531  0.0673

& it 1 1 1
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SRIG i 25 i PKPM-BIM B4 4 fdi F 8 P L 4% 18 £ 4
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PKPM-BIM A4 (93 6 B A 25 4T 29 31 6 B AT 2w
AP (25 B0 HE BB RN 8 AR (29 A o % Hop = (16) —

2 (19) T T80 = S B I A 5 0T R 30 X0 45 48 b
E R IO N 2 U PN PR E SoN QAN
W1 W XA N B AT T R 5 I SR A
SEVP A L% % LN 0 T 5 T R 8 2 AT
) = Sefie b 2 BOF R IE Ik 15 791

#15 SRR S BCFAE

Table 15 Three-level index evaluation cloud digital features

5 =R R E, En H.
1 Uin 7.0000 1.3034 0.3666
2 Uiz 7.2000 1.3636 0.1615
3 Ui 6.7200 1.6965 0.2862
4 Uiz 6.6800 1.6203 0.3856
5 Uizz 6.8400 0.8583 0.1153
6 Uiz 5.2400 1.3395 0.3816
7 Uiz 6.0400 1.3636 0.3118
8 Ui 5.9200 1.3235 0.0912
9 Uisz 6.3600 1.0067 0.3267
10 Uiss 6.0400 1.5641 0.3057
11 Uzn 6.1200 1.6604 0.3833
12 Uziz 6.6400 1.5080 0.3642
13 Uz 6.7200 1.2232 0.1905
14 Uzn 6.8000 1.5641 0.4433
15 Uziz 6.2000 1.5641 0.4433
16 Uzsi 6.2800 1.7687 0.4101
17 U232 6.4000 1.1029 0.2231
18 Usss 6.6400 1.4438 0.4218
19 Uzsy 6.6000 1.6243 0.4708
20 Uszss 6.2800 1.7968 0.5930
21 Uz 6.6000 1.3235 0.4103
22 Uziz 6.4800 1.5762 0.2401
23 Uzas 6.2000 0.9425 0.1684
24 Uzsi 6.3600 0.9425 0.2549
25 Uzsz 6.1200 1.8730 0.3846
26 Usn 6.0400 1.5641 0.5100
27 Usz 6.5200 1.5762 0.2401
28 Uss 6.4800 1.3275 0.4110
29 Usa 6.8400 1.2593 0.1710

AR 200 — 20 (23) 11515 8] PKPM-BIM & 425 & ¥
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Fig. 10 PKPM-BIM software multi-dimensional evaluation cloud

model
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Fig. 11  Multi-dimensional evaluation cloud model of Glodon

numerical dimensional architecture design software
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