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A Study on Optimal Traffic Detection Systems by Introduction of Section Detection System
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Abstract

A traffic detection system can be deemed as a traffic data and information collection system to serve traffic policies, traffic
management, and user services. The system plays a crucial role in verifying whether or not the current traffic system has issues
or problems by checking out traffic data. In addition, the system does so in finding out a point or a section where an issue or
a problem has occurred, if any, and in examining the causes of the issue or problem, the extent of its impact that has occurred
and spread, and a method for resolving it. However, the existing point detection system of Korea has too many flaws. In order
to fix the flaws, in this paper, the theoretical characteristics of the section detection system were researched in relation to the
calculation of travel time. In addition, the travel time of probe cars was obtained by field survey, and it was compared to that
of spot and section detection data. Then, simulation was performed to determine the optimal section detection interval. In
conclusion, introduction of optimal section detection system was examined in order to achieve the advanced road management
including traffic policy, traffic management, and user services.
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2 ()3 2

Sa) ~ Spte+1)

MAPE= L~ M
SD(t+1)

n;=

X100 (1)

SA®D) = 17 =2VFE EPYET (kmjh)
SD(t+1) = (t+1)HA 227F EF4 % (km/h)
2

Sk o], MAPE gto] Wahd g 491 @ 5
o ole BAZANN TG BT 5

A
7} 36kmhZ A3A YA, 58 &< 3kmE 3

(E 4) 38 726x2H ot 21
(Table 4) Evaluation results of the optimal
section detection distance

=
(F 3) BWIE U TWIE SUSE 8T of Cadle MAPE (%)
X JC &9 (% 32km) 17.4
(Table 3) Example - Comparison of travel speed r
. IC &9 (¢F 10km) 135
based on departure and arrival
8km 12.0
Time Interval Skm 11.6
1213 141(5161(7 |89 [10[11]12(13]14] - |- |- |30 4km 113
g 12 55 3km 11.0
1% | |A B 2km 11.0
=2 70 55 1km 11.0
7% A B’ 0.5km 11.0
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2 ERFEE E 5 Ak olol, & AFIAHE o
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4ANAE 2R 9F Dusd e 2
1A Pk <E s> olEd us PHES 3]
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(¥ 5) 4 CASE +&
(Table 5) Classification of analysis cases
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2 24 21t
() EREE 9T 24

40 A48 EREEE 12~60km/he] 5714
FHold, wEAE FAAL 58 g nH
o 7 EFEEE FHAAR S 2] 2Ae
< W Uehde SR 2282 A A3t
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2 9Ed, 43 THRANAL NEAR WA
AAGE) FE RS 5T 4 e AY
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=¥ A% FRPARES Bz

(Z 6) EREEY 3X AN

(Table 6) Optimal section detection distance
on each congestion speed

AA7 x4 = 8 MAPE (%)
AA7H4 12kph | 24kph | 36kph | 48kph | 60kph
IC &9 39.3 25.6 17.4 12.0 8.3
IC ©¢ 325 22.3 13.5 144 6.4
8km 335 19.7 12.0 8.4 54
Skm 331 18.6 11.6 7.7 5.0
4km 322 18.1 11.3 7.6 5.0
3km 325 17.2 11.0 7.6 5.0
2km 314 16.8 11.0 7.6 5.0
1km 29.8 16.8 11.0 7.6 5.0
0.5km 29.8 16.8 11.0 7.6 5.0
ETE ¥ MAPE
" | 12km/h
E ) 24km/h |M\‘
; 29
2 36km/h
" Lol 3
P M 48km/h = & =
£
% 9 60km/h
‘ ic c 8km Skm 4km 3km 2km 1km 05km
ax7 28 1y
(38 b) EfEEY =N 27HAX12HA
(Fig. b Optimal section detection distance
on each congestion speed
) FAE HATHE (Time Interval) 9% &4
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a3l 1029 Al F/F7F AHEE AT o] o 7]
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THAADA S g NS o
TR eaeS AT At <k
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|
2
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(B 7) DEXE TAREY 3% F2ARH
(Table 7) Optimal section detection distance
on each time interval

A7) Time Interval' MAPE (%)
A4 2330% 5+ 108
JC &9 252 %56 2520
IC &9 19.6 22.3 22.02
8km 18.6 19.7 19.19
5km 17.8 18.6 18.62
4km 15.2 18.1 18.57
3km 16.0 17.2 18.57
2km 16.0 16.8 18.57
1km 15.1 16.8 18.57
0.5km 15.1 16.8 18.57

Time Interval & MAPE

(£)m © > 2 E MY 2D

BT 2N 24

(28 6) WEAE MARIAEY & FZHAXIZHY
(Fig. 6> Optimal section detection distance
on each time interval
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(Table 8) Impact of congestion scale

SR EE MAPE (%) :
E3E= 36kmh, JATE 5%

7]
MA71 b - X

I | O ||V |V | VI|VI|VI

ijc &9 64 (10.3|14.5(17.4|22.6|19.8]13.3| 1.2

IC &9 50|83 |122|135(157|139] 62 | 0.7

8km 43 ]83]11.0{120(14.1{12.7| 5.0 | 0.7

Skm 4275|101 |11.6(133|12.0| 4.1 | 0.7

4km 43741101 |11.3(13.0|11.7] 39 | 0.7

3km 42173]98|11.0(12.8[11.4| 3.5 | 0.7

2km 4217398 |11.0(12.8|11.4] 3.5 | 0.7

1km 4217398 |11.0(12.8|11.4| 35 | 0.7

0.5km 4217398 |11.0(12.8|11.4| 3.5 | 0.7
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(Fig. 7> Impact of congestion scale
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(Fig. 8> Optimal section detection distance Toveervar = L5AE FAE (hour)

on each congestion scale
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(Table 9 Calculation of optimal section detection
distance
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(Tabl 10) Optimal section detection distance
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(Table 11) Basic standard for traffic detection
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(Fig. 11> Standard for traffic detection systems
(urban congestion area)
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