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Abstract

This paper deals with the transmission interval of vehicle data in smart highway where WAVE (Wireless Access for Vehicular Environments)
systems have been installed for advanced road infrastructure. The vehicle data could be collected at every second, which is containing location
information of the vehicle as well the vehicle speed, RPM, fuel consuming and safety data. The safety data such as DTC code, can be collected
through OBD-II. These vehicle data can be used for valuable contents for processing and providing traffic information. In this paper, we propose a
model to decide the collection interval of vehicle information in real time environment. This model can change the transmission interval along with
special and time-variant traffic condition based on the 32 scenarios using microscopic traffic simulator, VISSIM. We have reviewed the transmission
interval, communication transmission quantity and communication interval, tried to confirm about communication possibility and BPS, etc for each
scenario. As results, in 2-lane from lkm highway segment, most appropriate transmission interval is 2 times over spatial basic segment considering
to communication specification. In the future, if a variety of wireless technologies on the road is introduced, this paper considering not only traffic
condition but also wireless network specification will be utilized the high value.
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<Table 4> Simulation implementation results

T8 A UL | HdEr | I8 | 12 5% | 10& | 15% |coverage2 | coverage3 | coverage4 | coverageS
free-NoAcc 88 3,479 1 5 10 15 20 14 10 8
AE7+A Jam-NoAcc 76 9,052 1 5 10 15 24 17 13 10
() free-Acc 67 4,434 1 5 10 15 35 24 18 14
Jam-Acc 63 9,384 1 5 10 15 39 26 20 16
184 21A]E] free-NoAcc 88 3,479 67 243 463 683 921 622 472 382
o]} 57 ko) Jam-NoAcc 76 9,052 67 243 463 683 1,073 784 594 480
W (bytes) free-Acc 67 4,434 67 243 463 683 1,584 1,063 803 647
Jam-Acc 63 9,384 67 243 463 683 1,747 1,173 885 713
free-NoAcc 88 3,479 155 113 107 106 105 106 107 109
BPS Jam-NoAcc 76 9,052 404 293 279 275 273 276 278 281
(kbps) free-Acc 67 4,434 198 144 137 135 160 161 162 163
Jam-Acc 63 9,384 419 304 290 285 373 375 378 380
free-NoAcc 88 3,479 290 58 29 19 14 21 28 35
1295415 | Jam-NoAcc 76 9,052 754 151 75 50 32 44 59 73
Wz free-Acc 67 | 4434 | 370 | 74 | 37 | 25 13 19 25 2
Jam-Acc 63 9,384 782 156 78 52 27 40 53 67
S free-NoAcc 88 3,479 3 17 35 52 71 47 35 28
72 Jam-NoAcc 76 9,052 1 7 14 20 33 24 18 14
free-Acc 67 4,434 3 15 29 44 94 63 47 38
(msec/7})

Jam-Acc 63 9,384 1 7 13 20 50 34 25 20

Vol.9 No.4(2010. 8) The Journal of Korean Institute of Intelligent Transport Systems 7



2,000 100
1,800 a0
1,600 g0 U Egas
1,400 FTe e
1,200 ro80 e
1,000 b 50
200 Fo40 =
600 r30 8=
400 Q20 ~—+— cowverage2
200 r 10
coveraged
coversged
—#— coverage5s

100
o0
80 —
L 70 ——
roel e
+ 5O

oz as
20 = coveragel
r 10

<2 4> wS/ADAEN| OE Golg DiZige] HE
743[.
=

<Fig. 4> Data packet variation by traffic/accident condition
HIEZD): SE(knyh), HZ3(F): 8o 897 HKbytes))

3) 15| SAIA| H[O[E| TZIQte| HiZ

ko] 471A19] aFARIL G el WE 18] FAIA 9
dlole] g7l &2 (4 e refste] et
AEANA = T FAHL 704 AwEA
o) ¥ $AF7I7F ARl et AAH o s A S
He & 5 A olH @ FAE <ad 49 2o

180 100
150 50
120 20

120

40
——
60 20 153
40 20 —— coverage?

<OZ! 5> us/AlnAlR ME 1XE SAT

<Fig. 5> Number of transmission per second by
traffic/accident condition

AIEZ(7): E=(am/h), HZZHED: FAFEW)

g 6> uS/AaE mE sS4 2H
<Fig. 6> Transmission interval by traffic/accident condition
HIZZ(9): Ex(ayh), H=Z5ED: T4 1H4(msec)

olalebd coverage 2

Aolle SAAE A7t weA] 3y

th <38 6> 12T BASFE EANNE 2w
AHE Zolt), o] e FAlAo] wel M2l
55 U & e WUt HeE ol HY, dF
= } %

6) BPS Hi=
BPS(Bits per second)S AHg35te] (& 3)7 o] 4t
Aot Botal O Ade <3 >3 Zok

BPS(kbps) 3t =
129 5414 x "o]H #7l4 x 8/1000 (©)

& Ho e
-3

8 RUIRMSYYY =1

oA, M4=2(2010H 88)



4,000 100
3,500

3,000
2,500 -
2,000 -
1,500 -
1,000 -

coverage2
500 -

—¥—coverage3

~I=coveraged

S
=<
r
H

300

600

900
1,200
1,500
1,800
2100
2,400
2,700
3,000

—#—coverage5

o o g L
& » >
K éﬁf &
o

)

<3zl 7> AlZie] 520 WE Ho|E| mElIde| His ZHu}

<Fig. 9> Data packet variation by time period
M2FH): &

3. SHAEUMY AlZY0lM & Zn}
1) S8 y8 Fo

TEALLAE] ] 7hR) Adel e ZoM 583
WEFo) B, ATt AT Ao BENE £
AE A8 AHRTA Pk ol A BAL
Bake] FRHQ Aol FYATelN G
& gl o 5EE0)RITe) wEel ne dg
21_7_139’] ;\qo Q.o]-%]— 2= o]q_

<719 8>2 v 52(3002)rtee] HsEcl wE
AEA) HE % HOE]—rJ- PSR —J—Zo e

I (knyh), A= 55(3h: H o] H 212 Hbytes)

<OE! 9> uE/AlnAE| mE BPS HiE
<Fig. 7> BPS variation by traffic/accident condition

(HIEZZ(H): Sx(kmyh), HZ5ED: T4 H(mseo)

@tk WE A4 2l A5-ol= coverage2
FHAA 2 0L A (A 29 Z2¥E A
A 0] 80%7HA] Z7bE 1 9tk

O

3) 15| &4

13 F2A) oy sjzlge] WEs (4 e 1y
sto] AW EWA 1 A, coverage 29014 7HE 2 #F
£ Ho]1l, coverage 2>15%> coverage3> coveraged>

TEE Holx Ak o=

Al HI0[E zHZlefe| Bis

20 100

80 - 80

70 L g0 U EISE
L ———

&0 a =
Fso 5=

50
r 50 0=

Fao  ——i5x
r 30 —COVErage2
r 20 coverage3
r 1o =f=coveraged

={—coverage5
]

o

D] S & & &»
& & & o &
F LSS

ol
)
e

<E! 8> AlZIe| B0 ME A& Z2F Znt
<Fig. 8> Transmission time by time period
HIZZH(P): E=(kmjh), AZ25Eh:AETA(Z)

é‘b@#&d’?@@&w A 'ﬁp:’é)

<2 10> AZIe| B2 U2 2 1XE EAIE
<Fig. 10> Number of transmission per second by time penod
AZ5($): SEkmph), AZZED: SAFCN)

Vol.9 No.4(2010. 8)

The Journal of Korean Institute of Intelligent Transport Systems 9



100

80
5%

60 1 S

15

~——coverage2

40

20 coverage3

—4—coveraged

=fll=coverage5

PELPLPILLSLH

<2 11> ARIe] 20| w2 Sl 24
<Fig. 11> Transmission interval by time period
AZZ(9): E=kmh), HZ35ED: F41 7H4 (msec)

7F U ol Alsta, thE Z9-5 ARt 1
A 127 SAFe Al wet E]lorh A
3743 R o] FHof FAAVL FH ol wel HAHF
o2 It FHE ERYS ¢ & Aok Ao
2 2% FAFE ER18EY, WAVE 7|A=9 &
21830 4070/% ©]sletd coverage 2 ©]9]9] TE

Aole TARE dofrh BEA GAE Aos B

B4 79 <8 11> 2O 1, coverage 2>
coverage3> coveraged>coveage 5> HE7HA 15%
o] JeYE Bt ©] g Mg nieh Zo] FAl
Aol AdE Fo3 gow T FAA g

30 = coverage2
coverage3

1o —4—coveraged

coverage5

P EPP LSS S

O e S T S

<! 12> AlZie| 580 WE BPS #iS
<Fig. 12> BPS variation by time period
(HZ5(-%): E=(km/h), HZZ(Zh: BPSTH(Kbps))

HEZL a8t

6) BPS #1E

(41 3l whE BPSES] B4 <™ 12>9 22§
EE HoH, AF0A Jeo wE BPS9| Wl
A YEA g9t

v.2 &

2 Afe AvtESolgo] 2 Y =2 Q=

7} F30] Ho] WAVE 7]|&o] &L= Hgd
A% WAVEZ|HLo 2 2} o] & A 5lE AH| A

A aFHE AE04 UF 29 BAS B
ek, o714 AHolHE fAguelsld] Sx,

RPM, 984%% 9 DTC =9 £ 2ty
olE]Z ¥ 33l OBD I 9IA A4 2 2E
xE2 £349 F Ade dolgelth o3 b
tolHe 7|89 nEAEHRE 7y 2 AlFo] 7}
ST Bk oy} 2] AAZE RS Fld
o2 T hHAMuH|I2Tt e Al=rE
B AFoAM e AR A olHE d3AQd
oA 1 A4S nExe] Wl wEt dF
AFAF7NE WA= e 2, Az
FEgE aste Y-S Adstdoh 18
AEtE AR ulste 3 BA}
Sk VISSIMo|gh= HA|A WA EYOJEE 7]
2 AYLE oF 32714 AAste] HEIHE,
Z

&, $A704, S5 3 BPS

s B B Y

 rE
31940};1
Dele
2 AL ox

=

El
of

10 PA=TSYL|=2T

TH9A, M4=2(2010H 88)



% olgoz Aue £4L a7gel wet FA 4

40l ¥&2 FAY 5 Ytk o

A2 AT 35 7HE AAT A2 YEsth

B AfgEs g 22 F71EA A7 2.
stck

AR, A A EYolHoE S 24 2312,
lkme] 718& =2 4o 9A 2Ao] a7Hh
5 A =29 dAZAY A =R, T4
2] 5o AA FEFA 2 RG] 2FHT

A4, dolE ANEFS ALl g~
o Wgoz 7R, F7tEE dolert &

TE I 5& A€ 75 Ut B3 WAVE

AR, BE 2}EFo] 100%7F WAVE 2L 3 39
£ Mgt ed AA 95 AR WAVE BAS
o]-&3t7] wjFo] ZZHuolE Je|Z A EAIH]

g

Hgsl7lole BRI FEsol A7 9

ol g A H FFAAE Bk A&5H

o
illa}

& ote o rfr 4

fl

EA7IEEN 35 FiHE 2L 5 e

T2A 7FA7F v Alg

(1] Ads, dslls, ZYok, “E2-Aea THTL
AMu| 2 AF Wt B A SERISH
AlslaEHE 3], 2009. 10.

==
=
2] W4, A58, 9AY, AF FAAw)

AE
> O =

B p

=1 bl
@ AU FA ZRET AT @IEIe

A264, A4Z, pp.46-54, 2009. 3.

[3] K. K. Srinivasan and P. P. Jovanis, “Determination

>

of number of probe vehicles required for reliable

travel time measurement in urban network,”
Transportation Research Record 1517, pp. 15-22,
1996.

[4] M. Chen and S. I J. Chein, “Determining the
number of probe vehicles for freeway travel
estimation by microscopic simulation,” Journal of
the Transportation Research Board, mno. 1719, pp

61-68, 2001.

[5] 0183, “uFgEAETE AT FTHAIZ A
= UHE O - AdREs 2SS
2. AeAFUsta A =7, 2001. 2.

H

[6] olFulgtn wEATME, “SK FIuEY
Z g7 AFR A, 2003. 3.
[7] &8k, H71F, A4, “FIuTAHEY A=
2 133 Yad A Z2ags A i
ITS 3}3] F7 3kt 3], pp. 264-269, 2004. 11.
[8] 281, “ITS 7|& 9 HARH,) F|=s
=3 14453, 2010.
[9] o1’d-%-, &5, SAA, A5 &, “AFFAUES
F(VANET) %7353, st e Hr]o]8]3]%]
A 1274, A4%, pp.1-9, 2008. 12.
[10] °o]A&-$, H&ETF, L3, “WAVEZ|8F 2}l
7Ne M FHISES] R, A7, A%, pp.
41- 47, 2009. 9.

Vol.9 No.4(2010. 8)

The Journal of Korean Institute of Intelligent Transport Systems 11



% A o} (Jang, Jeong-Ah)
0044 5¥ ~ B FHAAFNATY ABHEY T8F AP A7
2009 24: obthstu dtStel AduTTdT £ (b

2002 2 ofFTi st ?J_Hmlﬁ‘d AT ES

20009 29 olFTEta AARAFEE F

Z 3 W (Cho, HanByeog)
1984\ 59 ~&A : FFAAFTLAATE 4IATH
20061 39 ~3A : ISO TC204 WG16 A&7}
20083 79 ~2009'd 64 : Ohio State University W&+
1992 29 : SFFhstal 3 AKAFEE8h

72 8 £ (Kim, Hyun-Suk)

20091 3¢ ~ @A Fuistn sAREH o B Rlo Y A )
20089 3¢ ~ @Al dxAATAATE AT

1998 909 ~ 2008 2¢¥: I AAFAATY AT
19929 8¢ ~ 1998 8Y: FFAAFAATY A7
1992:d 8¢ A3} st FEHAA} (H|o|E M| o] 2 F

o

12 A=ITSYR|=2T TH9A, M4=2(2010H 88)



