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A Deep Learning Model to Predict BIM Execution Difficulty Based
on Bidding Texts in Construction Projects

ABSTRACT

The mandatory use of BIM(Building Information Model) in larger Korean public construction projects necessitates participants to have
a comprehensive understanding of the relevant procedures and technologies, especially during the bidding stage. However, most small
and medium-sized construction and engineering companies possess limited BIM proficiency and understanding. This hampers their
ability to recognize bidding requirements and make informed decisions. To address this challenge, our study introduces a method to
gauge the complexity of BIM requirements in bidding documents. This is achieved by integrating a morphological analyzer, which
encompasses BIM bidding terminology, with a deep learning model. We investigated the effects of the parameters in our proposed deep
learning model and examined its predictive validity. The results revealed an F1-score of 0.83 for the test data, indicating that the model's
predictions align closely with the actual BIM performance challenges.
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Fig. 1. Comparison with of Tokenizers Performance for Complex

Nouns: (a) Count of Suitable Tokenizers for each Complex
Nouns to Short Noun Sequences, (b) Histogram of
Processing Time for Tokenization
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Table 1. Comparison between Token Sequence of BIM Bidding Keywords by Tokenizers

. Duration
Text Tokenizer Token sequences (10° sec)
E3 o AR AIA
Okt L : L 16.89
NOUN, JOSA, NOUN
Ew N Al Al A
Kma Ed, <, JALA 35.83
= ot NNG, NNG, NNG
EH YA A A = 1] 2] A A
Mecab = He : 2.29
NNG, NNG, Vv, EC
£4 ¢ 2| A A
K_h — = H> 420
an NNG, NNG, NNG
Q) =z 2k H ]
Okt =2 o T 18.96
Modifier, NOUN, NOUN
o] =z gk H A
Kkm: et o) 16.12
ol bt a1 a NNG, NNG
Mecab 2 = 4.00
ocd NNG, NNG
o] Z BFH A
Khaiii E—cow ) 1.94
NNG
BIM, T3, A &, A
Okt 13.80
ALPHA, NOUN, NOUN, JOSA
30 3 &
Kkma BIM, T3y, AE A 2129
R OL, NNG, NNG
BIM<=3) 7| & A| = .
Mecab BIM, T3, A 2 A 404
cca .
SL, NNG, NNG
BIM, T3, A& A
Kh 135
an SL, NNG, NNG
A4 A, 3
Okt 22.38
NOUN, NOUN, NOUN
R A B
Kkma = °G ET\I;I? 2223
& A A ™ ﬂ NI'\I 2 -
ese Mecsh 4, 24, 3 3] 795
ecd MM, NNG, NNG ‘
& 2 A s
Khaiii NLNé ENI:)IGQ 9.14
=eds A A
Okt 127
NOUN, NOUN, JOsA
s A A
Kkm 10.93
] a NNG, NNG, JKM
7FARE A 5
. Seds A& A 1.60
ocd NNG+VCP+EC NNG JKB '
o7 AL A
Khaiii NLN g LNi cj 0.57
A& A& B
Okt 1.28
NOUN, NOUN, NOUN
A& Z] A ZA
Kkma | 1 r 238.17
_ NNG, NNG, NNG
A F A A 2 AF —
A& A& ZAL
Mecab 2.06
NNG, VV+ETM, NNG
A& A& B
Kh 0.99
an NNG, NNG, NNG

*NNG: 2 5 A}, NOUN: A}, SLOL/ALPHA: ©] 501, VV: A}, VCP: 54 2] & AL, JOSA: ZAH, MM: T+ A}, EC: &7 o] u], ETM: 3 &
A ofu], JKB/JKM: A2 Z A}, Modifier: 9] &4
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Fig. 2. Samples of BIM Bidding Sentences and Distribution on Label of the Sentences: (a) Data Sample, (b) Data Distribution
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Table 2. Case of Hyper-parameter for the Proposed Deep Learning

Model
Hyper-parameter Value
Batch-size 32, 64, 128, 256
Embedding dimension 16, 32, 64, 128
LSTM depth (# of hidden layers) 16,32, 64, 128
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Fig. 4. Effect of Hyper-parameter on the Model Metric: Batch Size 32: (a) Loss, (b) F1-score
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Fig. 6. Effect of Hyper-parameter on the Model Metric: Batch Size 128: (a) Loss, (b) F1-score
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Fig. 7. Effect of Hyper-parameter on the Model Metric: Batch Size 256: (a) Loss, (b) F1-score
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Table 3. Metric of the Present Model for Validation Data
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