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A Study on Improving the Reliability of DSRC Traffic Information
Considering Traffic and Road Characteristics

- Focusing on Busan Urban Expressway -

ABSTRACT

This study aims at improving the Reliability of DSRC Traffic information considering Traffic and Road Characteristics. First of all, this
study analyzed the characteristics of DSRC data on urban expressway and problems of outlier data occurrence. After then, this study
produced reliable traffic information by using an optimal method of the Outlier-Filtering. After Outlier-Filtering, this study performed
accuracy evaluation and appropriateness check for the number of samples per confidence level. As a result, it showed that the MAPE
was between 2.2% and 9.7% and RSME was between 2.2 and 7.5 which are very similar figures to the actual average traffic speed. Also,
The samples of both Am peak and Pm peak periods were analyzed to be appropriate at the confidence level of 95%, and 90% within
the allowable error range of Skph.
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Table 1. Traffic Volume Survey (as of Nov 2013) s,
Survey Site Direction Traffic volume Total v A [C-5d Hbd sRY9] 749, Atf-d% 7¢te] o4
Going up 36,181 6AIex] TATOl F 28] 538457} 71476.2knvh—44.4km/h)
Gwangan Tunnel - 77,337
Goingdown | 41,156 3 5 8AJcfols 189kmh 714 A7} A5 Aeol, The
Table 2. Sectional Travel Speeds (as of Nov 2013)
L Dist
Direction (km) 0001020304 05 |06| 070809 10| 11| 12| 13| 14| 15| 16| 17| 18| 19|20]| 21| 22| 23 |avg.
MunHyeon—Gwangan | 2.7 | 88.5/90.5|91.2| 90.2| 88.2| 87.6 | 78.9| 58.7| 54.8| 60.4| 45.2| 30.3| 43.9| 54.6| 29.9| 18.5| 15.4| 14.7| 14.9| 16.3| 36.6| 60.8| 73.1| 83.7| 55.3
Gwangan—Mangmi 3.8 | 84.0|87.790.2| 90.1| 87.5| 86.5 |72.8|56.3| 54.3| 57.8| 55.1| 54.4| 56.2| 57.3| 52.3| 52.6| 52.5| 51.0| 50.9| 51.2| 51.0| 58.0| 65.2| 77.0| 64.7
Mangmi—Wondong | 1.7 |89.8|93.5]93.8| 94.8| 89.6| 89.1 | 80.0( 50.2| 56.0| 72.5| 72.1| 69.9| 71.6| 73.8| 72.7| 73.0| 72.7| 70.5| 68.5| 67.7| 71.1| 73.1| 76.4| 85.7| 76.2
Wondong—>Seokdae | 2.7 |93.7|94.5/94.0| 94.0| 93.1| 91.7 |76.3| 43.8| 51.2| 74.0| 72.5| 72.3| 74.0| 76.4| 75.6| 74.5| 76.8| 76.4| 77.0| 79.7| 81.4| 83.3| 86.0| 92.6| 79.4
Seokdae—Hoedong 1.8 | 84.7| 86.1| 86.4| 84.5| 83.6| 82.2 | 68.3| 56.5| 61.6| 67.4| 66.1| 67.3| 69.5| 68.8| 68.4| 68.6| 69.4| 67.3| 66.9| 70.7| 73.2| 74.2| 76.4| 81.6| 72.9
Hoedong—Guseo IC | 3.6 |96.3|95.8]96.3| 95.4| 95.6| 100.0 | 96.0( 90.2| 88.5| 92.1| 92.2| 93.5| 94.6| 95.1| 93.1| 94.0| 94.1| 91.5| 88.3| 91.0| 93.4| 94.3| 95.8| 96.3| 93.9
Guseo IC—>Hoedong | 3.6 |95.5]92.4/90.8| 92.4/ 93.5| 96.5 |95.9| 91.6|90.1{ 91.2| 91.1| 91.7| 92.8| 92.6| 91.8| 91.1| 90.3| 84.2| 56.9| 67.3| 90.9| 92.1| 95.2| 96.4| 89.8
Hoedong—Seokdae 1.8 | 80.3| 82.2| 82.3] 82.5| 82.6| 81.6 | 79.2| 72.0| 63.2| 67.8| 68.7| 68.4| 69.9| 68.3| 65.5| 63.7| 64.3| 50.4| 21.7| 32.9| 62.2| 69.2| 73.1| 80.2| 68.0
Seokdae—~Wondong | 2.7 |83.6| 84.7| 85.0| 84.3| 86.4| 80.5 |76.2| 44.4| 18.9| 42.7| 54.8| 60.3| 67.9| 62.4| 56.4| 52.8| 56.4| 39.2| 23.9 33.3| 62.0| 70.5| 74.7| 81.5| 61.8
Wondong—Mangmi 1.7 |89.7/91.3|91.2| 92.3| 92.3| 88.5 |72.9|26.0| 17.9| 21.8| 33.0| 55.9| 72.1| 66.8| 56.5| 52.6| 59.3| 37.2| 28.9| 54.7| 75.1| 80.1| 83.6| 89.1| 63.7
Mangmi—Gwangan | 3.8 |82.3| 84.4] 85.4| 84.4| 86.2| 81.4 | 63.543.1|42.0| 42.3| 41.2| 48.0| 60.3| 53.6| 47.3| 46.9| 49.5| 43.5| 42.3| 50.4| 63.9| 68.7| 71.8| 78.0| 60.8
Gwangan—MunHyeon | 2.7 |93.7|93.5|94.6| 92.8| 93.0| 94.4 | 80.3| 71.5| 75.0| 74.9| 74.5| 76.6| 80.6| 78.3| 76.3| 74.4| 73.6| 73.8| 73.3| 77.0| 83.1| 85.8| 88.4| 92.6| 82.2
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Table 3. The Number of Probes (as of Nov 5, 2013)

Classification 7AM ~ 9AM 12PM ~ 2PM 6PM ~ 8PM 24H
Total Smin Total Smin Total Smin Total Smin
1 MunHyeon 1,234 51 868 36 1,187 49 18,257 63
2 Gwangan 1,668 70 1,153 48 1,716 71 27,184 94
3 Mangmi 1,510 63 1,129 47 1,438 60 22,980 80
4 Wondong 2,102 88 1,574 66 2,071 86 32,470 113
5 Seokdae 3,047 127 1,911 80 2,623 109 40,285 140
6 Hoedong 3,190 133 1,797 75 2,653 111 39,612 138
7 Guseo 2,584 108 1,430 60 2,271 95 32,312 112
Average 2,191 91 1,409 59 1,994 83 30,443 106
Table 4. Counts of Travel Time for Each Section (as of Nov 5, 2013)
Direction 7AM ~ 9AM 12PM ~ 2PM 6PM ~ 8PM
Total Smin Total Smin Total Smin
MunHyeon—Gwangan 913 38 738 31 979 41
Gwangan—Mangmi 1,329 55 1,015 42 1,240 52
Mangmi—Wondong 1,042 43 841 35 898 37
Wondong—Seokdae 1,546 64 934 39 776 32
Seokdae—Hoedong 2,913 121 1,314 55 1,196 50
Hoedong—Guseo IC 2,190 91 477 20 804 34
Guseo IC—Hoedong 803 33 674 28 2,568 107
Hoedong—Seokdae 1,485 62 1,224 51 2,544 106
Seokdae—Wondong 894 37 851 35 1,340 56
Wondong—Mangmi 1,081 45 766 32 1,117 47
Mangmi—Gwangan 1,075 45 635 26 1,078 45
Gwangan—MunHyeon 1,013 42 490 20 691 29
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Table 5. Result of Paired Sample T-test for Each Section
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Fig. 63} Bladle uj, o2 Hojx x|Axjge] aajdo g
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Edaes

Coefficient of Paired differences
Direction . t df p-value
correlation Mean Std. Deviation
MunHyeon—>Gwangan 998 0.23 2.16 1.82 283 .070
Gwangan—Mangmi .995 -0.42 1.57 -4.52 285 .000
Mangmi—Wondong 979 -0.27 226 -1.98 282 .049
Wondong—Seokdae 401 -5.91 13.94 -7.13 282 .000
Seokdae—Hoedong 514 4.48 9.63 7.82 282 .000
Hoedong—Guseo IC 941 -1.35 1.98 -11.35 276 .000
Guseo IC—Hoedong .996 -1.18 1.78 -10.98 274 .000
Hoedong—Seokdae .988 -0.83 2.74 -5.13 285 .000
Seokdae—Wondong 973 227 4.60 -8.29 282 .000
Wondong—>Mangmi 996 -0.07 2.37 -0.52 275 .606
Mangmi—Gwangan 996 -0.11 1.65 -1.12 278 262
Gwangan—MunHyeon 953 -1.40 3.58 -6.45 272 .000
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Table 6. Result of MAPE(%), RMSE for Each Section

Direction Distance (km) | MAPE (%) | RMSE
MunHyeon—Gwangan 2.7 59 4.6
Gwangan—Mangmi 38 4.1 32
Mangmi— Wondong 1.7 5.9 52
Wondong—Seokdae 2.7 52 6.7
Seokdae—Hoedong 1.8 5.4 5.4
Hoedong—Guseo IC 3.6 22 32
Guseo IC—Hoedong 3.6 4.8 6.3
Hoedong—Seokdae 1.8 9.7 7.5
Seokdae—Wondong 2.7 79 5.1
Wondong—Mangmi 1.7 4.7 33
Mangmi—Gwangan 38 24 22
Gwangan—MunHyeon 2.7 34 4.1
Average 2.7 5.1 4.7
Y, ol AA F Y T SRS 0gh)
o EARSIARE A%

Table 6& 7708 A8k 7)ol Asolek
MAPEE H4 2.2%, HH 9.7%, 1t 5.1%°]%)3., RMSE+
e 22, 2o 75, W 472 ek} A 3 5 wlg A1

TR FHEER BRI

7 FA EES MY

LA ElolEje]l ek oS AR F, FREATE A
el el S8t gk 4 FEFE PSS

A9 AF=E2)8 Shrinivasan and Jovanis (1996), Lee and
Lee (2002), Shim (2011) 52| 7|2 A7-SoA] 28H =3
Ae|Z olg3lglon, MFFEE 95%, 90%, 3182 3h= Skph=
st

- ©
where, n A BFESF
v AFSE
o BXde] 3FHAt
i Rl Bt F&=
Cmax - AU 318 23
Table 7& 97 - 0% HFARI] opdx|= sheke 7 xj
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Table 7. Confidence Level of Minimum Sample Size for Each

Section
Am peak period | Pm peak period
Direction (7TAM~9AM) | (6 PM~8PM)
vol | 95% | 90% | vol |95% | 90%
MunHyeon—Gwangan 26 8 6 29 4 3
Gwangan—Mangmi 42 3 2 37 4 3
Mangmi— Wondong 32 8 6 27 8 5
Wondong—Seokdae 57 6 5 27 | 11 8
Seokdae—Hoedong 98 | 12 8 40 | 12 8
Hoedong—Guseo IC 69 4 3 23 2 2
Guseo IC—Hoedong 23 2 71 10 7
Hoedong—Seokdae 43 18 | 13 | 77 | 29 | 21
Seokdae—Wondong 28 | 26 | 18 | 36 | 47 | 33
Wondong—Mangmi 31 3 2 35 5 3
Mangmi—Gwangan 32 1 1 33 2 1
Gwangan—MunHyeon 32 3 2 23 6 4
& AeIFF FEo} AFFEFE 95%, 90%, 51892 Skm/hol 2]
A EESE T Aotk
A 1270 77E 5 1) 7334 Ad=a<E 95%, 31894t

Skph #$] vielA T 2

495 Aoz
591 BB 7L A S

= Bl
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o] zﬂo}»} 2
SRS XJ‘:)\M]E
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Wt
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Fo 2 EFHW] wheolt
5. 22 2 YUK
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2 W) Y 5 S
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FE sh= TR 30,7124
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