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Black Ice Formation Prediction Model Based on Public Data in Land,
Infrastructure and Transport Domain

Jeong Ho Na' - Sung-Ho Yoon' - Hyo-Jung Oh'

ABSTRACT

Accidents caused by black ice occur frequently every winter, and the fatality rate is very high compared to other traffic accidents.
Therefore, a systematic method is needed to predict the black ice formation before accidents. In this paper, we proposed a black ice
prediction model based on heterogenous and multi-type data. To this end, 12,574,630 cases of 46 types of land, infrastructure, transport
public data and meteorological public data were collected. Subsequently, the data cleansing process including missing value detection
and normalization was followed by the establishment of approximately 600,000 refined datasets. We analyzed the correlation of 42 factors
collected to predict the occurrence of black ice by selecting only 21 factors that have a valid effect on black ice prediction. The prediction
model developed through this will eventually be used to derive the route-specific black ice risk index, which will be utilized as a preliminary
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study for black ice warning alart services.
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Fig. 1. Overview of Black Ice Warning Alert Service
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Fig. 2. Black Ice Prediction Model

Table 1. Collection Data

Collection Data Column Rows Lz
Column
Highway Route Data 7 45,954 3
Location Elevation Data of
Data Highway Route 5 1068 2
Highway Pavement Data 13 53,846 3
Road Grooving Data 23 2,295 0
Data  |Snow Damage Vulnerable 8 34 1
Section of Highway
VDS Installation Data 10 6,303 0
Traffic VDS Traffic Data 11,680,000 0
Data VMS Installation Data 8 1,470 0
VMS Message Data 8 500,000 1
Weather | Monthly Weather Data 23 57,381 10
Data VDS Weather Data 8 226,279 1
Total of Collected Data 114 | 12,574,630
Used Data After Pre-Processing 42 604,000 21
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Table 2. Result of Assessment of Black ice Risk Section

Precision Recall Accuracy

only Weather(18 features) 83.8% 85.3% 85.3%
94.1% 94.4% 94.4%

Proposed Method(42 features)

(+10.3%) (+9.1%) (+9.1%)
Proposed Method(21 features) ( +9 15 1 02936) (?_g 21332) (_?_g%:)

Table 3. Result of Assessment of Black ice Risk Section By Surface Type

Risk Road . -
Rank Condition Sample|Prediction| Correct | Precision | Recall
Normal 344 344 344 100% | 100%

Rain Forecast - - - - -

Safety | Snow Forecast - - - - -

Snow/Rain ~ ~ _ _ ~
Forecast
Rain 55 166 45 27% 82%
Snow - - - - -
Caution | Freezing rain 55 76 39 51% 71%
Road surface | ¢ 27 11 41% | 42%
moisture
Black Road Skid 0 10 0 - -
Ice Freezing 520 377 361 96% 69%
Total 1000
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