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Real Time Black Ice Warning Alert Service based on Accident
Risk Index
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Abstract

As the demand for automobiles increases every year, the frequency of traffic accidents is also increasing. In
particular, accidents caused by black ice in winter are on the rise. In this study, we propose a real time black ice
warning alert service model that measures the accidents risk according to the results of the black ice formation
prediction model using heterogeneous and diverse public open big data and provides road surface condition and
accident risk based on the current user's location. To this end, we collected highway traffic accident data, and
integrated with land, infrastructure, transport and meteorological data. subsequently, we selected the factors that have a
valid effect on traffic accident and derived accident risk index using regression analysis. In addition, we developed a
warning alert service by visualizing it through the web. This study is meaningful to prevent accidents caused by
black ice in advance through a real-time alert service.
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Features Odds ratio
Average wind speed 0.0477
Road paving material 0.3642

Time 0.9631
Ice vulnerable section 1.2064
Weather 1.2927




= Ang 1 23
of WE AL HdE }iﬂr;‘4 o7 AF]
YA dolgE A 2 AZSI= 7Aoo
Zasity. ®=3, AT HolHE Al4ststel el
3171 %’39 AEE 1455 wEA 83 =4
H eRdE dF ARE dAHoR duugi.
AA 7L Tmapol A Algshe 371 APIE &6
3FSAT.

oflt fUlfU
fu)

AEd IEEZ AFAL AR BAYEC] =
AdE AEsta g AY9es Aves =47 Iﬂ%
AL RS FRIE] Y3l AdEkE HEEA
T} ol& $l3ll AU 2(@GEOSERVICE)[19]¢1 A

Agshs tisty= 3AT HolE(SHP) TS
JSON 3202 W33t & Folum 2ol EHEE &
3 FA IETZ AFA AR HAYE HolH

o mjgete] A= AAEE Flekitt
o)F, ANxH uLEg IS US| st

=
oA l 7243l Asfo] 1&E2 LAHRE F7I5IY
1, AEHEEZAAN G wEAaLY HAE

Folium Maker% 01%5‘}@] EAEETE I8 4= A

Aol A A 483 e B Auls 75
S Qs Edojolx & 2Eli} Al YIEE A
Ztslstact. AAIRE Edoto]x AR AU AE 3|
HE o879 olF Aol HE Tod A

AL RS dEle Ao] Fo3lERE ARE
"“J’} UnAleld 71%5& AYshks Tmap APIE &

3l Alztslsiait
a8 45 20199 129 ELE HolHE 83}
o 67 =TT, Aslihd, g, 9

A, FRWAM, T wudE g Ala
AP=E 2EP lao];} A=) %oﬂ A (9F)E

4 1 ne i%“ setolol s 4 7
de Bedoz TRAYG AL AYEE Tmp
g = EAG9LH A
F9|(Caution)= 24,
doz PRAT. 13 4
AN
oUEe ) AT APEE R FHEE S B
W&ol EXgT

ﬂl

° R EE
o2 QN
[
2423 0 ()
CEaEIN|
gy Z1 =Ty —-—
& ® ik (=)
@ &
A H %\ A
soes @ B N
s \ 8 8
1%}
x5 Sean
3 8
g
wa® R Wi

JO7 4. SofolA ofF ZE A|ZEE} ofA|
Fig. 4. Example of black ice formation model visualization

43 S3oto|A HE ME|A ALE|R

I9 59 62 2
74H Hﬂl* A :@} o= WA Ol A7 } B A
HI2E 538 EFojolx WA AHo} Aa FE

Jo} A4t FERFHolEC: 1&ER
A, TAA, AT AFAHE F)e 714 HolE
2 ol Sojo]2x WY oF BY

tlo T



Journal of KIIT. Vol. 20, No. 2, pp. 11-19, Feb. 28, 2022. pISSN 1598-8619, eISSN 2093-7571 17

(@) 2w cHAE] 2 AlD HEE
(a) Road condition and accident risk by date

24 &
e e
23y
-
N | Lo s
Joamy TR 0 g
5 oo
& =]
{4
s i
et asz
RN
2w £y, ELE
Akl WP (e g
ki SEA|
)
e
e o W=izu
% (
I o 0 © FHZ
[} e »
ascaod vy v @Y i % STy Logzn
8 R W =

(b) =2olo|A &M of = 2 T7|HE HZ ok
(b) Route guidance based on black Ice formation
prediction model

J7 5 Sofo[A ZE Mu|A ofA
Fig. 5. Example of black ice wamning alert service

CAX|: 2H

S OIFRAIZE: 2% 44| 233 (20km HE)

J% 6. oY S2oto|A AR AMH[A oA
Fig. 6. Example of mobile black ice waming alert service

A AFT Hpel o] HE AH|IAE HXES)
oA EZoto]x TA o] HARIOR
HEojA = Aol ohy7] wiEdl A Edojo] 27}
gk @A} HolHE Tl AHla RdS AE
sttt & S0 detEEY 1&E28 o

Aoz g 20199 12€ 3199 dF An gue
T 59k o] g HAdY 9 AL 3%
H7)@y, Edofo]~ LA oF B ]9k A=l
Wby 7t A AT,

ﬂél-az]. cq;\h;g ol /\]_
Ee VMo R 3 uEER
TA o5 Aol AL YRS H?
oo A WA o= wd 7|4k @i%lﬂ(b){— o]
A7F AAT Az yehd F2o =HAYY 45
Assh A1 Y= ARE vALe ol $At
S2o] 45 A st & =S AN

oj9h 2L MMz FF WulAolA olF S3}

=
:i
oﬁ

ruL

et
9‘£
38
O
Jm’
' 0%0 m > i

2ol ol g7l B AAE Ao F AuliE &
A9 % ok 33 68 Beojolx o) B 7]
wo @ Al A ofFe ANE ol
AEE 44T W, =RgHs B4 APES
Bgael 428 FUNEL. B, AL APES

ANZEOR AES ANAZCE Wake B2 4

G2 oAl dHFo=N Yool TiF

AAH 239 P ERAYOE AF ADE of
Zz 2= 0]

Pl H B2 & US Aotk

Al YFEE A2ty B2 YIE HolHE 4
5 &, o8 AZseld ol gAdA Aoz
AZSHE Bdojols An AT TASET. o
= 94l 20163~20193 5A I&EER WEAT A
)% ]. ng\ggo] 743 3 AgEs AY9S gde



18 AFL S8 It 4

A% 71N AAZE Bdotel 2 K AH) 2

Eis

AR, N dlolee] Fdo] WAL, HolE
TR0l ol A7 EAAY. TEAF ok
SRR, AN ASHE T3 71 Eoke Hlol
Blo] B 3oy 71719 &F & A oAt

T AU E=F, AFAL HolE e A4 1

d 712 dlolE7F YHolEH AL 91O, WFAAL
DA Hole e Aozt Algsta glof A
AZE o] otk Al tFH AT

A, +20% Holel 19l A} ojinie A
7b Aok # AFelMe AA AR ARls Fhe
i 15:1:; TaUolH 28, 7184 71dAEAN
WZE, Taas & TS 7oA HolEE +33t
Atk 1Y HolHEE HZAE tEA A
7 dlen, s A" tiste 7wttt
02 AHI=E BAsA, txt, csv, json, html &
Alzguiet olgk Hole EHo s AFdshs ©
dolg AlE FA el AAZE Hol AUA ot
olgl T T8l ofzwol AT

AR, 71780lu aFd ol datds,
I 2 AEA Aol EFoto]x A T
YFS FHL Fart A AdAE =
& ¥F0 £E Hol|A 5L w0l oA o
s

FEo wekd 1

=,

_‘i_

w % b

A B9 Aolei
E QAst AEF AMA FF, 4SBT Y,
Urls dAeE SREE ARot ohe Az
9sle] 0] Wbl

e 2 4% B4 ) afe
AN AAEOE Belofo] 27k WA BN H
~ES G RAE BT A

wep G5 QA @4 BEsT Yt o
o8} ols] AUA AT T3} VAL F7} vlo|EE
Hiishn FlEs) deleis ST A AN o

Ea) Belojol s 4 % RUE nATE 3

4ol Madt), 7 5, IAZ YAES 58 5
Az WE F ool§A MEE e FUsL
NS B ATE $9F gt

2 A7 AARE BE AMRAE 8 EYoto]

_\3
Y
5}
k)
T
Y 2
2 =
2
2
o
i
u A L

k)

22 93 AlLE ARA ostuAat dtie Ao
A g7k gow, Yot mEAT 9P 7
3 AL A Aol B g A 2A ek &
dolo| 2 g WA Hel T84S Aske
b &&57E gtk
References

[1] KoROAD, "2020th ed. Traffic Accident Statistics
Report", The Road Traffic Authority, pp. 3-15,
Aug. 2020.

[2] Korea Policy Briefing, https://www.korea.kr/news/
contributePolicy View.do™newsId=148867853.
[accessed: Oct. 20, 2021]

[3] Korea JoonAng Daily, https:/news.joins.com/article
/23657553, Jaccessed: Oct. 20, 2021]

[4] J. H Na, S. H. Yoon, and H. J. Oh, "Black Ice
Formation Prediction Model based on Public Data
in Land", KIPS Transactions on Software and
Data Engineering, Vol. 10, No. 7, pp. 257-262,
Jul. 2021.

[5] S. Y. Lee and S. C. Lee, "A validation study and
Confirmatory Factor Analysis of the Traffic
Accident Risk Index(TARI)", Korean Journal of
Industrial and Organizational Psychology, Vol. 23,
No. 1, pp. 75-87, Feb. 2010. http:/dx.doi.org/
10.24230/ksiop.23.1.201003.75.

[6] S. R. Kang and C. H. Park, "A GIS-based Traffic
Accident Analysis on Highways using Alignment
Related Risk Indices", Journal of Korean Society
of Transportation, Vol. 21, No. 1, pp. 21-40, Feb.
2003.

[7] J. G. Cho, G. H. Ji, and S. H. Yoon, "The Method
of Visualization for Real-Time Road Weather Risk
Index", Journal of The Korean Data Analysis
Society, Vol. 20, No. 5, pp. 2355-2365, Oct.
2018. http://dx.doi.org/10.37727/jkdas.2018.20.5.2355.

[8] H. J. Kim, "Development of a Road Hazard Map
Considering Meteorological Factors", Journal of the
Korean Society of Surveying, Geodesy, Photogrammetry
and Cartography, Vol. 35, No. 3, pp. 133-144,



Journal of KIIT. Vol. 20, No. 2, pp. 11-19, Feb. 28, 2022. pISSN 1598-8619, eISSN 2093-7571 19

May 2017. https:/doi.org/10.7848/ksgpc.2017.35.3.133.

[9] J. D. Kim, S. H Han, and Y. K Kim,
"Implementation of Road Risk Information Notice
Device", Journal of the Korea Institute of
Information and Communication Engineering, Vol.
23, No. 4 pp. 438444, Apr. 2019. http://
dx.doi.org/10.6109/jkiice.2019.23.4.438.

[10] J. W. Baek, J. G. Lee, and Y. W. Choi, "Edge
Camera Based Real-Time Road Risk Detection
and Information Transfer System", Journal of the
Korean Institute of Information Scientists and
Engineers, pp. 245-247, Dec. 2020.

[11] S. Daya, "Odds ratio", Evidence-based Obstetrics
& Gynecology, Vol. 2, No. 7, pp. 84-85, Dec.
2000.

[12] Tmap API, https:/tmapapi.sktelecom.comv. [accessed:
Oct. 18, 2021]

[13] PostgreSQL, https://www.postgresql.org/. [accessed:
Oct. 18, 2021]

[14] django, https://www.djangoproject.comy/. [accessed:
Oct. 18, 2021]

[15] Google Map Platform, https://developers.google.
com/maps/documentation/elevation/overview.
[accessed: Oct. 18, 2021]

[16] O. Simbolon, M. N. Widyawati, K. Kurnianingsih,
N. Kubota, and N. Ng, "Predicting the Risk of
Preeclampsia using Soft Voting-based Ensemble
and Its Recommendation", 2020 International
Symposium on Community-centric Systems (CcS),
pp. 1-6, Sep. 2020. https://doi.org/10.1109/CcS
49175.2020.9231400.

[17] Taas, http:/taas.koroad.orkr/. [accessed: Oct. 18,
2021]

[18] H. C. Park and S. H. Lee, "Exploration of Odds
Ratio and Relative Risk as Interestingness
Measures", Journal of the Korean Data Analysis
Society, Vol. 11, No. 5, pp 2569-2577, Oct.
2009.

[19] GeoService, http://www.gisdeveloper.co.kr/?p=2332.
[accessed: Oct. 18, 2021]

XMAL2IH

L} & 3 (Jeong Ho Na)
2020‘4 8°J : JETEH@!'E
3

20206 9%1 ~ &7 A5t
715#e) 3% AAA
WALk AN F,
Hj o] B 4 HAf 2]

4 & of (Yoona Kang)
2021»4 2°J : d%ﬂ%@ﬁ
3

20216 3%1 A . AEstn
712383 AL
HA Bl AR Z,

o

Hjd] o] 4 HA 2]

2 X & (Ji Hye Kim)

2021 29 . AEstw
Rk N A B R BT
20214 3¢ ~ A4 : AEUEw

71588t A

| ARl . A=
L - BEEREEEEE]

2 & d (Hyo-Jung Oh)

o 2008 : =3shr)Edd
e F8FTH(Z AN

2000L4 ~ 20154 ;?ﬂix}




	사고 위험도 지수 기반 실시간 블랙아이스 경보 서비스
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. 블랙아이스 경보 서비스 설계
	Ⅳ. 블랙아이스 경보 서비스 구현
	Ⅴ. 결론
	References


