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Abstract When fog occurs on the road, the speed deviation between vehicles increases as a result of
reduced visibility. The increase in speed deviation leads to an increase in traffic accidents and their
severity, so the speed limit is lowered for driving safety. In this study, actual driving data, meteorological
data, and accident data from a 3-year period were analyzed to derive driving conditions and traffic
accident rates according to driver visibility when fog occurs. We present a speed management method
that has a visibility distance constraint. As a result of the analysis, sections in which speed deviation
increases as a result of visibility distance can be divided into two stages. The first stage has a visibility
range of 151-1,000 m, and the speed deviation increases from about 14 km/h to 16 km/h. In stage 2,
visibility is less than 150 m, and the speed deviation increases to about 20 km/h or more. Considering
the speed limit standard when fog occurs, the current standard of 50% speed-limit deceleration for the
fog boundary level should be strengthened to occur at a visibility distance of 150 m instead of 100 m.
The current 20% deceleration standard for the fog warning level should be strengthened from a visibility
distance of 250 m to 1,000 m.
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Table 1. Average number of days of fog at 70
stations in Korea ('90~'19 years)

Cla]sasiisfti::i;ion Spring | Summer | Fall Winter | Total
Inland 7.5 12.5 19.9 5.3 45.2
Coase 7.8 12.9 5.5 2.1 28.3

Average 7.7 12.7 13.5 3.9 37.7
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Table 2. International classification of fog according
to visibility [5]

Classification Explanation
< 40m Dense fog
40-200m Thick fog
200-1,000m Fog
1-2km Mist
2-4km Haze
4-10km Poor visibility
10-40km Good visibility
> 40km Excellent visibility
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Table 3. Status of traffic accidents by weather( 13~'15)

Weather Traffic Accident Fatality = Rate
Num. of Accidents 557,330
Clear 2.20%
Num. of Fatality 12,446
Num. of Accidents 33,059
Cloudy 3.70%
Num. of Fatality 1,221
Num. of Accidents 58,211
Rainy 2.90%
Num. of Fatality 1,666
Num. of Accidents 1,096
Foggy 10.60%
Num. of Fatality 116
Num. of Accidents 6,538
Snow 2.50%
Num. of Fatality 166
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Table 4. Comparison of accident risk between overspeed
and drinking (limit speed 60 km/h)

Speed Risk of Blood Alcobol Ris}( of
Accident Concentration accident
60km/h 1.0 0.00% 1..0
65km/h 2.0 0.05% 1.8
70km/h 4.2 0.08% 3.2
75km/h 10.6 0.12% 7.1
80km/h 31.8 0.21% 30.5
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Fig. 1. The Relationship between Speed
Deviation and Traffic Accidents[18]
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Table 5. Visibility distance rating

Visibility

Rating 1 2 3 4 5 6 7 8

Visibility <50 51- | 101- | 151-| 201~ | 301~ | 501~ | 1,000
Distance |~ m 100m | 150m | 200m | 300m | 500m |{1,000m| m<
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Datarequest every 5 seconds

Step 1.

Raw data collection - Datacollected from the sensor is

transmitted to the server.

1 minute data
Step 2.

Classification of
minute data

- The average/ highest/ lowest value
for 1 minute is calculated on the
FTMS server with the collected 5
second data.

5 minutes/ hour/ day data

Step 3.
Classification of - Calculate on the server and stored
hour data in the database table.

Fig. 2. Data Collection Process of WIS
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Table 6. Fog generation time by visibility rating

Visibility c
Rating 1 2 3 4 >
Visibility c
R <50m |51-100m|101-150m|151-200m|201-300m
Distance
OCCTU;ZHC‘* 177min |2,398min|3,084min|2,900min|9,071min

WEY U S5 52 9fote] AHA A A
FYTEER 04 IC A2 VDSo| A A2 &
ek, 24T VDSE AAS 110m Aol 91
LAY

of QJgrgglel Itk & 4= 9Tk VDS AL AWFE
THEE STA. 20.07Kmel $H/he, A€, Q8 P
2 RSl RAFORA FYRA SHIM 42 %



&3] =EA A22d A8ZE, 2021

U= A5 HiAISHIT

B3 & g &5 EE 30% GYE VDS A
AE ARE F83191, VDSE AA 7oA NE ]
B R}t BHEEE S YAlHolE = 30%
B9t B3 A E HH& 7 D/BE Hof, 1&
@19 efiHlo]ElollA Hlojdt gro] gl #4o] 7ksottt.

Datarequest every 30 seconds

Step 1.

Raw data collection ° Datacollected from VDS is

transmitted to the server.

15 minute data
Step 2.
Classification of 15
minute data

- The average/ highest/ lowest value
for 15 minute is calculated on the
FTMS server with the collected 30
second data.

hour/ day/ month data
Step 3.
Classification of - Calculate on the server and stored
hour data in the database table.

Fig. 3. Data Collection Process of VDS
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Table 7. Average speed analysis result by visibility
distance grade

o Visibility Total Average Changes
Visibility . occurrence compared
R distance R speed
distance atin time (ken/B) to sunny
rating (min) days
<50m 1 177.0 93.7 -13.2%
51-100m 2 2,398.5 99.5 -7.8%
101-150m 3 3,081.0 103.1 -4.4%
151-200m 4 2,892.5 105.6 -2.1%
201-300m 5 3,401.0 105.7 -2.0%
301-500m 6 2,591.5 105.9 -1.8%
501-1,000m 7 3,023.0 105.3 -2.4%
1,000m= 8 2,948.5 107.9 0.0%
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Table 8. Overall vehicle speed deviation analysis
result by visibility distance class

N Visibility Total Speed Changes
Visibility . occurrence L compared
. distance K deviation
distance A time to sunny
rating ) (km/h)
(min) days
<50m 1 177.0 13.5 69.8%
51-100m 2 2,398.5 11.2 41.3%
101-150m 3 3,081.0 11.5 45.1%
151-200m 4 2,892.5 9.8 23.6%
201-300m 5 3,401.0 9.5 19.5%
301-500m 6 2,591.5 9.6 21.2%
501-1,000m 7 3,023.0 9.8 22.9%
1,000m= 8 2,948.5 8.0 0.0%

110km/h o}49] T4 FHS ARt o] Sz
4= AAA= 150m olsield 2718171 As1e] 100m
olstol] BT F7FsIeIT. SEEAE A= 100m
olaolH TS Aele Aol WA Z7eo] 4
Ao wet 28] 55 %A Uehaeh e o] A5
2} 50m olat QA SEwA Wish B4 A, WA
2 45~70% Z7He WHA 145 A9 89~122% 27}
st

Table 9. High-speed excluded vehicle speed
deviation analysis result by visibility rating

R Visibility Total Speed Changes
Visibility . occurrence A compared
. distance . deviation
distance . time to sunny
rating . (km/h)
(min) days
<50m 1 177.0 12.0 122.3%
51-100m 2 2,398.5 8.8 62.6%
101-150m 3 3,081.0 7.5 38.8%
151-200m 4 2,892.5 6.5 20.8%
201-300m 5 3,401.0 6.4 19.6%
301-500m 6 2,591.5 6.6 22.3%
501-1,000m 7 3,023.0 6.5 20.6%
1,000m= 8 2,948.5 5.4 0.0%
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Table 10. Vehicle distribution analysis result by driving speed by visibility rating

Visibility Visibility distance rating Bottom 15% Top 15% Difference
distance <50km/h |51~70km/h|71~90km/h| 91~110km/h [111~130knvh| 131km/h< | speed(km/h) | speed(km/h) (km/h)
<50m 0.7 6.0 24.7 59.6 9.0 0.0 69.2 98.0 28.8
51-100m 0.0 1.1 16.2 66.7 15.4 0.6 81.7 102.6 208
101-150m 0.1 0.4 10.2 63.5 243 1.4 85.8 106.2 203
151-200m 0.0 0.2 3.6 65.9 28.9 13 91.3 108.1 16.9
201-300m 0.0 0.1 3.1 67.5 28.1 1.3 92.1 108.1 16
301-500m 0.0 0.1 4.1 64.4 30.1 1.3 91.8 106.7 14.9
501-1,000m 0.0 0.2 4.6 66.4 275 1.4 91.1 107.7 16.6
1,000m< 0.0 0.1 1 62.5 35.6 0.9 96.4 109.9 13.5
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Fig. 4. Average speed analysis result by visibility distance grade
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Table 11. High-speed excluded vehicle speed deviation
analysis result by visibility rating

Visibility Y;Sibihw Number of . Average
. istance . Severity A
distance K accidents severity
rating
<50m 1 1 2.0
51-100m 2 6 6.0 5.08
101-150m 3 5 4.6
151-200m 4 3 4.7
201-300m 5 4 4.0
301-500m 6 2 4.0 3.50
501-1,000m 7 10 3.5
1,000m=< 8 153 3.5
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