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Abstract : This study proposes an efficient management direction for Korean construction accident cases through a deep
learning-based text data classification model. A deep learning model was developed, which categorizes five categories of
construction accidents: fall, electric shock, flying object, collapse, and narrowness, which are representative accident types
of KOSHA. After initial model tests, the classification accuracy of fall disasters was relatively high, while other types were
classified as fall disasters. Through these results, it was analyzed that 1) specific accident-causing behavior, 2) similar sentence
structure, and 3) complex accidents corresponding to multiple types affect the results. Two accuracy improvement experiments
were then conducted: 1) reclassification, 2) elimination. As a result, the classification performance improved with 185.7% when
eliminating complex accidents. Through this, the multicollinearity of complex accidents, including the contents of multiple
accident types, was resolved. In conclusion, this study suggests the necessity to independently manage complex accidents while
preparing a system to describe the situation of future accidents in detail.
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Table 1. Morphological analyzer's performance

Text ‘apateu ogsang seu[{abeu d.anbueseo a’njeonnangan
seolchijageobjung chulag
i Kkma Hannanum Komoran Okt
Analyzer
‘apateu’ ‘apateu’ ‘apateu’ ‘apateu’
‘ogsang’ ‘ogsang’ ‘ogsang’ ‘ogsang’
‘seullabeu’ ‘seullabeu’ ‘seullabeu’ | ‘seullabeu’
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‘seolchi’ jung’ ‘chulag’
‘jageob’ ‘chulag’
jung’
‘chulag’
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Text Data(.csv)
S CROp QL2 SAASIE F30| FOXE B9 F42 YD
E i ithgo -

eullzbeu 01 ea momui

Parsing Text Data using Korean Morphological Analyzer
‘SELEy CHEOINy HFLIZl SRR E ET/0| FFOIRPM B0 FH/S F
Seullsbeu W seoldh eu mom/ur | ilhgo-|

&' (mom)
o fui) 0% | Fal
4 (Jungsim) 28% | Electroni Shodk
Flying Obje
& (eul) » 3% | Fhing Obiect
4% Collapse
‘&t (ithds)
25% | Narrowness
-2'(go)
" . ax
Word Embedding Convolution Pooling Softmax

Output of Classification
(Categoryof the Highest Value in Random Vector Resulted from Softmax)

TP | FP TP | FP TP | FP
»Analysis » * Validation
FN | TN FN | TN FN | TN
{Initial Model» {Experiment A> <{ExperimentB>

v

Fig. 5. Conceptual diagram modeling approach

Table 2. Hyper parameters for the model

Feature Description
Language Python
Package nn Package (Pytorch)
Activation Function RelU

Loss-function cross-entropy loss

Optimizer Adam
Batch-size 64
Split-ratio 0.2
Learning rate 0.00001
Num-epochs 256
Dropout rate 0.5
Max-norm 30
Embedding dim 512
Kernal size 3,4,5,6,7

T 9 1370 RO AR SES UERIC 2 oo 2
A THJo] B BlolEl: 74 Ablo|m Felo] 2 HiE
S ARIBHE W, QA B 1 HIE0] AtiEOR Ae 2

<At

2 fdt 2R 2EO| 45 24S S A TSAR HAE ClOES 28X BH2|H Mot

Table 3. Accident type, sample and ratio of construction accident

data
Accident Case Sample Ratio (%)
Fall 1,074 48.80%
Electric Shock 268 12.18%
Collapse 227 10.31%
Flying Object 172 7.81%
Narrowness & Winded 164 7.45%
Collision & Strike 112 5.09%
Inversion & Overturn 53 241%
Run over 41 1.86%
Oxygen deficiency & Suffocation 33 1.50%
Fire 20 0.91%
Explosion 19 0.86%
Others 18 0.82%
Pressure, Vibration 0 0.00%
Total 2,201 100.00%
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g} KPI (Key Performance Index)7} A& 0JoF S}, & A
T= ol AIREA A () E8Tith

Number of correctly classified data «

Allclassifieddata 100
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<Imitial Model>

Classified

Accuracy . .
28.00% Fall Electric Flying

Shock Object Collapse Narrowness

18

Fall 3 3 4 2
60.00% | 10.00% | 10.00% | 1333% | 6.67%

Electric 10 4 6 9 1
Shock 3333% | 1333% | 20.00% | 3000% | 3.33%

o, 13 3 7 0 7
43.33% | 1000% | 23.33% | 0.00% | 23.33%

True

10 10

4 6 0
Collapse | 332300 | 1333% | 3333% | 2000% | 0.00%

Narrowness 10 7 0 4
3333% | 2333% | 0.00% | 13.33% | 30.00%

Fig. 6. Confusion matrix of the initial model
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Working H Object Failure

Fig. 7. Data misclassified as a fall or narrowness type
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Table 4. The number of complex accidents by case

Accident Case Total Accidents | Simple Accidents | Complex Accidents
Fall 1,074 792 282
Electric Shock 268 261 7
Flying Object 172 132 40
Collapse 227 191 36
Narrowness 164 145 19
Total 1,905 1,621 384
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Classified

Electric Flying
“ Fall Shock Object Collapse Narrowness

15 3 3 5 4
5000% [ 1000% [ 1000% | 1667% | 1333%

Fall

Electric 10 7 5 7 1
Shock 3000% | 233% | 1667% [ 3033% | 333%

g'g}:g 14 4 6 0 4
4667% | 1333% | 2000% | 000% | 1333%

True

9 4 7 7

3
colepse | so00% | 1333% | 2333% | 2333% | 1000%

Narrowness 8 4 4 4 10
2667% 1333% | 1333% 1333% | 3333%

Fig. 8. Confusion matrix of Experiment A

Classified

Electric Flying
Fall Shock Object Collapse Narrowness

15 2 2 4 2
60.00% 8.00% 800% 16.00% 800%

Fall

Electric 3 9 4 4 5
Shock 12.00% 36.00% 16.00% 16.00% 20.00%

Flying
Object 15 2

4 4 1
16.00% | 1600% | 60.00% 8.00% 400%

True

2 3 12 3

5
Coll:
ollapse 1 5000% | 800% | 1200% | 4800% | 1200%

Narrowness 4 2 2 3 14
16.00% 8.00% 800% 1200% | 56.00%

Fig. 9. Confusion matrix of Experiment B
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