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Abstract

The Korean government introduced an automated speed enforcement system (ASES), which uses traffic enforcement
cameras, to counteract safety issues that are caused by speeding. As the information of the traffic enforcement camera
locations is provided to the drivers via navigation systems and mobile applications in a timely manner, drivers can avoid
enforcement by momentarily diminishing their speeds only near the camera locations. To prevent drivers’ evasional behavior
and improve the effectiveness of ASES, section control, which enforces speeding vehicles by measuring their average travel
speeds over a stretch of road and checking against the speed limit, has been recently implemented. In this study, Section
Speed Enforcement Zone and Comparison Zone are compared in terms of traffic stream characteristics under free flow
conditions. To this end, loop detector data were obtained from the three study sites and analyzed. The study results
demonstrated that drivers maintain their speeds below the speed limit over the enforcement section with a lower variance of
speeds.
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Table 1. State of traffic enforcement equipment by year

(unit: number)

Year Fixed Camera gg (r)r?(l_lrz

Spot Section Normal
2003 1534 0 135
2004 1834 0 231
2005 2219 0 290
2006 2344 0 484
2007 2527 4 483
2008 2185 34 395
2009 2401 38 387
2010 2521 54 377
2011 2689 67 372
Ratio 23.1% 97.1% -5.8%

note: Ratio means the ratio of change (last 4 years)
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Table 2. Descriptions of enforcement zones and comparison zones in study sites

Route Name Comparison Zone 1 Enforcement Zone Comparison Zone 2 Other details
Jungbunaeryuk 239.0k — 2249 k 223.9k — 209.8k 208.8k — 194.7k Spot Camera (236.4k, 205.1k)
Daejeon-Tongyeong  94.0k — 86.5k 85.5k — 78.0k 77.0k — 69.5k Spot Camera (90.8k)
Yeongdong 203.4k — 214.2k 215.2k — 226.0k X
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Table 3. Error types of daily statistics algorithm

Error Type Description Likely Cause
1 Occupancy and flow are zero Stuck off
2 Non-zero occupancy and zero flow Hanging-on
3 Very high occupancy Hanging-on
4 Constant occupancy and flow Stuck on/off
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Table 4. Descriptive statistics in Jungbunaeryuk expressway 180 ° °
Comparison Enforcement Comparison °
Zone1 Zone Zone 2 160
AADT 56,395 20,708 13.926 o —F L
Mean 98.7 96.2 101.6
Variance 2274 101.9 192 120
Min 24 4 36.83 - H T D
25% 88.3 888 %04 g = T
50% 98.9 97.7 102.2 % s
75% 109.0 1040 1129 & T
Max 167 148 163 60 T T
Sample 112,054 194,443 82,289 “ ®
unit: km/h (except for AADT, variance and sample)
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Table 5. Descriptive statistics in Daejeon-Tongyeong expressway

Comparison Enforcement Comparison

Zonel Zone Zone 2
AADT 22,626 27,058 27,058
Mean 106.5 93.6 102.5
Variance 191.3 59.4 163.8
Min 10 45 15
25% 95.7 88.8 92.71
50% 105.0 935 101.88
75% 118.0 98.8 112.55
Max 178 168 178
Sample 101,778 135,306 135,105

unit: km/h (except for AADT, variance and sample)
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Figure 9. Mean and variance of vehicle speeds at each loop
detector of Yeongdong expressway
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Table 6. Descriptive statistics in Yeongdong expressway

Comparison Enforcement Comparison
Zonel Zone Zone 2
AADT 105,967 438,703 X
Mean 109.6 929
Variance 197.0 774
Min 22 22
25% 974 89.1
50% 107.0 93.9
75% 119.9 99.4
Max 180 168
Sample 172,393 75,476

unit: km/h (except for AADT, variance and sample)
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Figure 10. Speed distribution in enforcement zone before-
and-after the section speed enforcement
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Table 7. Descriptive statistics in Yeongdong expressway -
before-and-after analysis

Before After
AADT 419,408 414,666
Mean 96.0 93.1
Variance 165.4 98.7
Min 23 23
25% 90.1 88.6
50% 96.7 94.0
75% 104.3 99,5
Max 170 162
Sample 38,002 66,678

unit: km/h (except for AADT, variance and sample)
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