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Technological Trend Analysis of Drawing Element Classification for Automated
Generation of 2D Drawings from BIM Models
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1. M E
AA AZE2] AFHANA Building Information ModelBIM)THS A3t 2 AFHOZ AV o
H BMEH2HE AAEAEAY Asddols 7I=2Qd AV AT, Itz o g BIM 7|q 2A 22
OHE Fal AT E4HT 2DEHE VE FEoE A A B A v &0l AREHE F
2o oj&stal Q= AAHo|t) o]E e EAl= BIMEAZHE 2DEHE Aoz HATgoZH 2T 4
ATHKIm et al., 2016). ¥ A= BIM 29 7|3k 2DEW A58 A8 AF2A, 2DEAHS FA45= &
25 Aoty VATES 83 FAH8ALE EF VIes BAEATH
2. 2DEH FHL ERF
BMEREHE 2DEAHES Ao 2 A7) siAe EHY FAHAAE Hofstoiof st 53], =HE
2 de3 ARV 2] wEo] FAHALAE EFE ot ok =W FAHLAEE IAFEH FE ET
3t AJAR=FAF7EE S, 200008 Farste] A, 4, 92E F JHAE 2FEES BsAHI-HD
A M HSES Ly oA
N
o - %o | =% = 1:100
455 Ry
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2.1 Hald 7|gt =@HRA &

=
T
Zhao et al.(202002 =We] FHLAE #/37] At Held 7w 2DEW oA & QIslE JEs
ARt sid d4t= 2DEH O 2 RE Grid, Column, Beam, Beam_v, Beam_s¢ & 57}A gg&Eo=w BE

84E AT 3, 89 FgFdolHE A8t EFF5E 5 Beam horizontal beam, Beam_v vertical
beam, Beam_s& sloped beame]th. E<FHlolHe =HRAo AAAHITTE  Folr] 9l Image
preprocessing, Dataset managementE Z13Jgth You Only Look Once(YOLO) ¢ilg]l&Fe stgHlolHE At
83l st B o =S FYP3h £33, =S NXN Grid cell& 53 Bounding boxE A3t =@ 24
o] WM& Agg ¥, Bounding boxell E3H o|H|AE EHO FAHLAE AATHIY 2). oA FA4
L4E BERT A, BE ERFES 80% o9 AFE=E BAKRED. ol 3 A 7IZ= o] Fo
S olu oA g 7d A EF e AdS FlskA

* A3, Held dEdTA, AFuistn giskd dE3ste AAA, ckdins382@naver.com
** 459, JEd AE2ATA, AFuista oiE dE3Es A3, thgus0221@gmail.com
48, HEd AEATA, ASUista tiEk AE5FE wAl, tareura@gmail.com
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E 1. 2F &z HAE Az (Zhao et al., 2020)

. e . Pre. Rec. MR FS
(Precision) (Recall) (Missing Rate) (F1 score)
GRID 2967 | 467 25 86.41% 99.16% 0.84% 92.35%
Column 833 158 17 84.03% 98.04% 1.96% 90.50%
L | /_5 i Beam 517 | 108 | 50 82.67% 91.18% 8.82% 86.715
i | . Beam_v 500 100 42 83.33% 92.31% 7.69% 87.59%
1 Bounding Box 2 Corfidence Beam_s 125 17 8 88.24% 93.75% 6.25% 90.91%
— Bounding Box 2 Coordinate & Size — - - - -

note : TP is the number of columns that identifies correctly and FP is the number of non—column components that

Bounding Box 1 Confidence misidentifies as columns, FN is the number of columns that misidentifies as other types of components.
Bounding Box 1 Coordinate & Size OA AA

™ ™ ( Il A ) | (Actual A )

NN Grid Cell overall Accuracy, ctual Accuracy;
GRID 3459 | 3125 85.78% 82.67%
Column 1008 | 925 82.64% 80.18%
Beam 675 583 76.54% 77.14%
d8 2. YOLO E8eA BER Z2iA Beamv | 642 | 583 77.92% 78.57%
Beam_s 150 142 83.33% 85.00%
(Zhao et al., 2020) Average | 2338 | 2113 83.31% 81.25%

note : TD is the total number of detections for this kind of component and TA represents the actual number of
components belonging to this class.
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2.2 ALC 7|8t 1= ZX &R

SZde] Has ¥, JFHE, d9d dHolo T EF3r] 9sled Automatically layer classification
method(ALCM) €312]Z ~7]d} Elevation detection method(EDM) 7]&©o] A|¢k= chYin et al., 2020). ALCM
dugFS 7 T 14 F Eo] & A Fo] HERE Y ¥ AEY WS NFEEE E
BE EFIHIE 3. AE9 A 9 WeFe gasy] 98] HHZo|A] Global coordinate system(GCS)%
AH&-8le] 3D Positioning& Aol oA AW ALCM-EDM ¢&ag|&o wet 94 &

mim

FolA BT, 1 AT Ewe 212, AR o] Aol A k7t T6%, 88%< FHEE melow,
DEWA A TH A4 I ANE ANT S ASL FANAT

! Target layers i -1LC\lalgonlhm H i Raw drawing 1 ; .
; H H | ! :
i W : Retrieve Feature Select the layer | ! T i { %
H all H : % 3 ) A y — ) tiox
H H H Element |with maximum TS H P s i
: H : ; WINDOW ‘ e S =2
V4N Va——vy . SR v
: :‘:J\>: Search Related | |Accumulate Total :> Gr— — = e } . | ]
H Slevation Elements Score (TS) DIM_ELEV F 2 S < e SHC) i
E DIM_IDEN r (w13
Ais text : ] . "
i 2100 3500
Check Attr/Rel H Calculate Score L= -
----------------------- i o T e e r e P I e
....... = 5 | B-Box in plan view | 13D positioning in GCS ' {Primitives searching in B- B°\'

>

8 3. ALCM 232|FE A28 5“19_

I8 4. GCSE O|®3 24 B4 (Yin et al., 2020
Z2AMA (Yin et al., 2020) 8 12 &4 (Yin et a )
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W] 9% BAel e, A2 drEe ded A%
< Ag3te] ER A%e T Ak FF olgd HHd 7w BR/ES T3 DEWY FHLA
2 AFOR A4stn WAl BaG BMEDe] AA 2 £HEL JusA FEFoEN M £F
o 23 2D=We] AFHYYol M Ao st

ZAte 2

2 A7 787 E% 55415/ A 7 A THNRF-2020R 1A2C1010421) 2}
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(Ahe=AZ718 3. (2006). A=W F5 EF3 AHA
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