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ABSTRACT

This study aims to calculate reliable sectional travel speeds with the consideration of the characteristics of the probe data collected in
the interrupted traffic flow. First, in order to analysis the characteristics of the probe data, we looked into the distribution of the sectional
travel times of each probe vehicle and compared the difference in the sectional travel speeds of each probe vehicle collected by DSRC.
As a result, it is shown that outliers should be removed for the distribution of the sectional travel times. However, The comparison
results show that the sectional travel speeds from the DSRC probe vehicles are not significantly different. Finally, based on the
distribution characteristics of the sectional travel speeds of each probe vehicle and the representative values counted during a collection
period, we drew the optimal outlier removal procedure and evaluated the estimation errors. The evaluation results showed that the
DSRC sectional travel speeds were found to be similar to the observed values from actually running vehicles. On the contrary, in the
case of the sectional travel speeds of intra-city bus, it was analyzed that they were less accurate than the DSRC sectional travel speeds.
In the future, it will be necessary to improve BIS process and make use of the travel information on intra-city buses collected in real time
to find various ways of applying it as traffic information.
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Table 1. Counts of Travel Times for Each Section (as of May 28,

2014)
DSRC BIS
L. Distance | one way -
Direction (km) road | Passenger Bus Intra-City
car Bus

Yeonsan—>Gwajeong| 1.0 3,700 | 21 204
Gwajeong—Anrak 1.0 3,567 | 27| 203
Anrak—Kumsa 2.1 2,547 29 157
Kumsa— Anrak 2.1 2,874 19 82

Anrak—Gwajeong 1.0 4082 | 15| 193

Gwajeong—Yeonsan| 1.0 3,029 19 209

Minam—Naeseong* 0.9 6,141 |206| 203

Naeseong—Anrak* 1.8 4,117 85 122

Anrak—Naeseong* 1.8 2,138 33 146

LW W [W I[NNI

Naeseong—~Minam* 0.9 6,046 87 219

*Exclusive Bus Lane
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Table 2. Result of Normality Test for Each Section

Normal Average
Road Name Direction Distribution a8
Percentage
Percentage
Yeonsan—>Gwajeong 77.8%
Gwajeong—Anrak 54.2%
Anrak—Kumsa 78.9%
Bansong-ro 66.8%
Kumsa— Anrak 65.3%
Anrak—Gwajeong 65.3%
Gwajeong—Yeonsan|  59.7%
Minam—Naeseong* 11.1%
Naeseong—Anrak* 62.5%
Chungnyeol-daero 39.8%
Anrak—Naeseong* 64.8%
Naeseong—Minam* 20.8%

*Exclusive Bus Lane
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Table 3. Result of Mann-Whitney Test for Each Section
Direction Mann-Whitney U Z Asymp. sig
Minam—Naeseong 972.5 -1.316 0.188
Naeseong—Anrak 282.5 -1.016 0.310
Naeseong—Minam 241.0 -1.777 0.076
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where, MAD : F9AHYHx(Median absolute deviation)
X : X ol ZFoAe] A dlolE

median(X) : X dlole] gl F9Ik

o 2 A BEsBEl] e 2A9H(1.4826)

ZMP . MAD9| o8 3385 Z Score)

Z : A|AHSH(Cut-off Value)

‘cut

oW 7,8 A5 90 PR WAL TR F sk

Z2H 2o 2 et WY ARIe A A ARpe] Tt
Bys)] 9es mEfste] 22 Ae3kTKi et al, 2011).

olde] o ¢ AA HakE aokshd, Fig. 99 2tk
YA, *]5=32PH(Exponential Smoothing)& AF&3le] =
T SHEEE AL
o]= Fig. 60l|A] 2k vje} o], A AR o= 3247t
- 2o Ao g sl Fig 7] AR e 5w AR
o] AA = WP 7t FY&EEIF AEE vk

Data Collection
(OBU ID, Passing Time, DRSC ID...)

A
| Data Matching

U

1st Filtering Using Sample size
(# of Sectional Travel Times <2)

U

2nd Filtering Using sectional travel speeds
(5>sectional travel speeds, or sectional travel speeds>80)

)
3nd Filtering Using MAD
(|2"7>2z,,=2)

Fig. 9. Process of Filtering
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Vi=aV,+(1—-a) V7, (6)
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Vi = t—1 Ae] BB T B

a = Hg A4940.3)

5.2 712t SHEEO| Ofx| I YHX| 24

Fig. 102 ¢4 =34 oPdA] A7) 1A HA)E Fig
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Travel Time(Sec)
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Fig. 10. Distribution of Outlier (Naeseong—Anrak)
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Fig. 11. Distribution of Normal Data (Naeseong—Anrak)
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Fig. 12. Filtering Data and Smoothing Data (Naeseong—Anrak)
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oX,
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o
o,

54 oxle] e 98 ARE MRt DS Aols
gl g wlg® wash] slste] BRANOANES
(MAPE)S, 7ot 92gke] Aol Hapo 2 g7leb] 913t
o AT AHRMSE)S AH85151r

n |Yz _)(L|
i=1 )/z
MAPE(%) = —————x100
N
where, Y, : A FPxEke] P EYPEL(7|E3k
X, : DSRC & Aluslse] 77F Ealdm(@33h)
N BEF

Table 4. Result of MAPE (%) and RMSE (DSRC)

b
Y(Y,—x)?
=t
RMSE= ~ %)
where, Y, : A F3PaERe] 17 SIPL(7EF)
X; : DSRC &2 Al =e] 73 S5 (354))
N . FE

Table 4= DSRC T3t 30 tigh 778 MAPES}
RMSE¢] Axjo]t},

DSRC 71 3&5d| gk HA] o MAPEE 14.0%=
ey, 245 3R] s 7t AAE HrHHE)E F8381]

o Day Am peak Off-Peak Pm peak
Direction
MAPE RMSE MAPE RMSE MAPE RMSE MAPE RMSE
Yeonsan—>Gwajeong 15.9 5.3 17.7 6.8 11.7 4.7 17.1 39
Gwajeong—Anrak 14.4 2.8 17.5 3.7 6.3 2.1 17.0 2.5
Anrak—Kumsa 9.8 3.1 9.2 3.1 9.3 32 10.5 3.1
Kumsa— Anrak 9.2 2.5 84 2.3 7.4 2.4 10.9 2.7
Anrak—Gwajeong 14.7 3.9 13.2 3.1 13.5 4.4 16.9 4.0
Gwajeong—Yeonsan 17.9 32 16.6 2.7 19.9 32 17.3 3.6
Minam—Naeseong* 15.2 3.1 243 5.1 11.4 2.1 11.8 1.4
Naeseong—Anrak* 10.7 29 152 42 5.8 2.0 11.1 2.3
Anrak—Naeseong* 14.3 2.6 17.0 2.8 10.1 1.9 15.6 29
Naeseong—>Minam* 18.0 3.0 22.1 23 16.2 2.6 16.4 3.6
Average 14.0 33 16.1 3.6 11.2 29 14.4 3.0
*Exclusive Bus Lane
Table 5. Result of MAPE (%) and RMSE (Intra-City Bus, BIS)
Direction Day Am peak Off-Peak Pm peak
MAPE RMSE MAPE RMSE MAPE RMSE MAPE RMSE

Yeonsan—>Gwajeong 39.7 15.0 49.0 224 41.7 14.0 324 7.9
Gwajeong—Anrak 243 5.8 23.5 4.9 31.6 7.9 20.2 4.6
Anrak—Kumsa 15.4 5.1 11.1 2.7 15.5 5.7 17.9 5.8
Kumsa—Anrak 22.6 7.1 277 7.5 24.8 8.5 14.3 4.7
Anrak—Gwajeong 19.2 5.8 232 6.7 18.3 6.4 17.3 4.5
Gwajeong—Yeonsan 243 4.7 16.4 32 25.6 52 26.9 5.0
Minam—Naeseong* 13.5 35 19.8 5.9 133 3.2 10.4 1.5
Naeseong—Anrak* 36.6 9.9 31.8 6.8 45.0 13.3 33.1 8.1
Anrak—Naeseong* 17.8 39 16.9 33 15.6 32 19.8 4.6
Naeseong—>Minam* 17.3 33 20.6 22 16.1 32 16.6 3.8
Average 23.1 6.4 24.0 6.6 247 7.1 20.9 5.1

*Exclusive Bus Lane
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