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Proposed TATI Model for Predicting the Traffic Accident Severity
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ABSTRACT

The TATI model is a Traffic Accident Text to RGB Image model, which is a methodology proposed in this paper for predicting the
severity of traffic accidents. Traffic fatalities are decreasing every year, but they are among the low in the OECD members. Many studies
have been conducted to reduce the death rate of traffic accidents, and among them, studies have been steadily conducted to reduce
the incidence and mortality rate by predicting the severity of traffic accidents. In this regard, research has recently been active to predict
the severity of traffic accidents by utilizing statistical models and deep learning models. In this paper, traffic accident dataset is converted
to color images to predict the severity of traffic accidents, and this is done via CNN models. For performance comparison, we experiment
that train the same data and compare the prediction results with the proposed model and other models. Through 10 experiments, we
compare the accuracy and error range of four deep learning models. Experimental results show that the accuracy of the proposed model
was the highest at 0.85, and the second lowest error range at 0.03 was shown to confirm the superiority of the performance.
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TATI model(proposed method)
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Fig. 1. Overall Diagram of Severity Estimation and its Application
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Dataset of Data correlation Data Convert text CNN
traffic inference preprocessing to image modeling
accident Convert
- . Normalize data Input :
XGBoost string to numeric J from 0-255 RGB images
data
Feature weight * Group among W Transform data
extraction related Vs to RGB images CNN model
_
Rearrange 3 Vs v
into 1 PV ( Output :
Severity prediction
Combine PV with
weights
* The relevant 1Vs follows what is defined in <Table 2>.
Fig. 2. Flow Chart of TATI Model
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Table 1. Data Variable Description and Code Generation Rules

Variable Description
month Month of traffic accident.
January - December =1-12
The day of the week when a traffic accident
week occurred.
monday=1, tuesday=2, wednesday=3,
thursday=4, friday=5, saturday=6, sunday=7
The day of the week when a traffic accident
Hime. zome occurred.
- 05-07=1, 07-09=2, 09-12=3, 12-15=4, 15-18=5,
18-20=6, 20-22=7, 22-05=8
An area where traffic accidents.
city Sort in the ascending order, code from 1 to 17.
Ex) Seoul, Jeju, Busan
The region of the county and district where
boroush traffic accidents occurred. Sort in ascending
& order, then code from 1 to 208.
Ex) GangNam-Gu, Jung-Gu, YongSan-Gu
Traffic accident type large, medium, small
category.
After sorting in ascending order, code the
large category up to 1-4, the mediun
ac_large/ | category up to 1-19, and the small category

ac_medium/ | up to 1-22.

ac_small | Ex) ac_large : vehicle vs vehicle, vehicle vs
person, vehicle alone / ac_medium :
collision, passing, crossing / ac_small :
workpiece collision, passing through edge of
road, overturning

A traffic-crash law.

Sort in ascending order, then code from 1 to 8.
Ex) Signal violation, no safe distance, midline
breach

The type of road in the traffic accident zone.
After sorting in ascending order, code the
road large category up to 1-8, and the small
_large/road_| category up to 1-15.
small Ex) road_large : general national highway,
high-speed national highway / road_small :
unitary, intersection, unknown

The type of vehicle that caused a traffic
accident.

Sort in ascending order, then code from 1 to 13.
Ex) taxi, people, bus

perpetrator

Type of vehicle affected by traffic accident.
victim Sort in ascending order, then code from 1 to 16.
Ex) taxi, car, bus

The x-coordinate of the location of the
traffic accident.

The y-coordinate of the location of the
traffic accident.
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ac_large, ac_medium, ac _small, law, road large,
road small, perpetrator, victim, x, y}

(c) cw = Weight of each 7V
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Table 2. Relativity of 7 PV(Parent Variables) and 15
IV(Independent Variables)

PV %
month
Time week
time-zone
city
Region
borough
ac_large
Accident type ac_medium
ac_small
Law law
road_large
Road type
road_small
perpetrator
Car Type —
victim
X
Coordinate
Yy

Text to Color images based on RGB algorithm

Input: /V, cw of k-size

1: Initialize an zero array: CFVdlml, PVml(3]

2: for /=1 to c do

3 for =1 to m do

4 IV(j]l = IV[j] X cw[j] about ith dataset

5 end

6. end

7: Grouping related topics among /V according to
(Table 2)

8: if the number of /15 grouped < 3

9: Initialize empty digits to zero

10: Rearrange to grouped /V5 in PV

11: for =1 to c do

12: for =1 to m do

13: CFV=Normalize range 0 to 255 of
PVIA about /-th dataset.

14: end

15 end

16: Convert CFV to RGB color images

Output: RGB images for all dataset
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Table 3. Hyper—-parameters Setting for TATI Model

Hyper-parameter Value
Batch size 128
Loss function categorical cross-entropy
Optimizer Adam
Learning rate 0.01
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Table 4. TATI Model at Different Structures

Structures of TATI model
Model 1 conv2d-flatten-dense-dense
Model 2 conv2d-flatten-dense-dropout-dense
Model 3 conv2d-conv2d-flatten-dense-dense
Model 4 | conv2d-conv2d-flatten-dense-dropout-dense
Comparison 4 model structures
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Fig. 4. Highest Accuracy under TATI Model at
Different Structures (Table 4)

o] 69 = 0.740999] AL g Holw, ALt
A "olA= FAE Bt

AY d3E EYE BE9 327} FodLE Lot
EoAt7E E4 AFolA RoA= AS ST & A
ol o4 Hdo| HojA 1 EXYSPAH A5o] FOoHA|A]
9k HolEAe] A7y FFel A @A 27 R B
A 23] 45o] BojXth=s As AT & At wt
Al Model 48t} Z 1 B35t B s o o4t Ad
S AP FU, 0.8646°0.2 7MY 52 T E HoE
Model 29 #£ZE& TATI 2do] H-&35}3ct.

2d9] F5g watet dofl= ot #o] ok 7124
oz nd HEE F] AF9], Precision®} Recall, 24} ¥
9l & oIt s B7F AEE S ZES BURRTH241
2 =AM TATI 29 459 5482 45| S
SVM(Support Vector Mechine), NN(Nueral Network),
RNN(Recurrent Neural Network)e] @#d A4 g
< AHESte] B A=t oA ¥9IE vt

Z 10919 A AJPstlar, ZF Ao TATI ZdZ A
Qg T2 HdEL2 oju|x|2 WIlely| A HAE go|gAl
< AFESRoTh & AgoA vud BEE9 20} Slo|T
oetulE Q] gh2 o33 2t SVM e &3 ¥ 7
215 1002 A5t &3 ¥ 7FeX & ol FotA |
SVM R g9 upxlo] AR, HA|H upxlo] Zolz|= Fo=
SVM g Aol zxo|ty, NN Zd2 F 7j9] T+
gojojE 1, 37 RdRE LS. EIF &4 e
MSE, 23} g Adam, 582 0.012 A3t
RNN 2d2 5719] wH& AL, e Agnir} 7]



308 MEX|SS=2X/AZEY0 L H0|E S5 103 H8=(2021. 8)

Comparison to 4 models

A

B,

5 G 7 g 9

Experiments (of times)

Fig. 5. Accuracy Under 4 Models in Ten Experiments
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Table 5. Experiments Result TATI Model at Different Structures

NN SVM RNN TATI
Experiment 1 0.7303 0.833 0.8403 | 0.8603
Experiment 2 0.7145 | 0.8181 | 0.8159 | 0.8493
Experiment 3 0.7072 | 0.8164 0.805 0.8455
Experiment 4 0.7245 | 0.8205 | 0.8289 | 0.8476
Experiment 5 0.7145 | 0.8081 | 0.8351 | 0.8646
Experiment 6 0.7244 | 0.8275 | 0.8186 | 0.8512
Experiment 7 0.7138 | 0.8141 | 0.8566 | 0.8309
Experiment 8 0.7463 | 0.7912 | 0.8223 | 0.8543
Experiment 9 0.7274 | 0.8123 | 0.8437 | 0.8598
Experiment 10 0.7166 0.8191 0.8231 0.8488
Average accuracy | 0.72195 | 0.81603 | 0.82895 | 0.85123
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