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AB⒏ΓRACT

TraffIc vidcos 、vCrC takcn from №ur Chincsc high、vays and thc high-spccd-carˉ

follo、ving phcno1η cnon 、vas snldicd Thc irnpacts of location, lanc and vchiclc

classi「lcation wcrc a11alyzcd T、 vo typcs of high-spccd-car-ft,llo、ving and thc rclation

with lanc-changi11g、 vcrc indicatcd

INTRODUCTION

Trafsc no、v is。 f collaphcated nonlincarity It is、 vcll kno、vn that thc nonⅡ ncarit〉

mainly 1uani℃ sts as thc stop-and-go phcnon1cnon undcr high dcnsity, 、vh"c thc

rclationship bct\vcc11spccd and dcnsity is lincar undcr lo、 v dcnsity Ho、vcvcr、vc∏nd
tha1thc nonhnearity a1so cxists undcr lo、 v dcnsity,lilhich n1anifcst as thc high-spccd-

car-folloxx/ing(HSCF)phcnoIncnon This phcnomcnon is dc丘 ncd as son1c vehic1cs

rui11ling fast 、vith considcrab1y loⅥ
` hcad、

vay 、vhc11 thc trafsc is smooth in gcncral

1′hus thc trafnc I1。、v altcrnatc bctwccn dcnscncss a11d sparscncss intcllllittcntly

A nulllbcr of important rcscarch achicvc1ncnts of trafsc a。 、v arc bascd on thc

Ⅱtual mc灬 刂cmcnt d哎a,such锱 tl1Ⅱ c-ph凼 c“aⅢc thcOr。/[l] In Ⅱ∞llt yc盯 s,Ncxt
Gcncl扯 ion Simulation(NGsIM)“ a刂 ∞toγ d脏a coIlcctcd f1· om tnⅢc vidcOs ha\c

bccn playing an impoHant RⅡ c[2-5]With d1c samc tlli11king,wc havc takcn abotlI

200hours1rafic vidco11om urban cxprcssways in four citics and 100hours ionn1our

intcrcity high、vays in China Thc rcsuhs of n1casurcmcnt on urban cxprcss、 vays ha、 c

bGc11publishcd[6-7] This papcr discusscs thc HsCF on thc intcrcity highways

DATA sETs

1ˉhc dctaⅡ cd infon11ation of thc data san1plcs arc Ⅱstcd in Tab1c I T、vo oft11c

highway scgmcnts a￡ ncarthc ulban alca(NU),whilC lllc otllcr two盯 c佗r away floE1

the urban alca(FU) Thc samp1ing m哎 hod f1·om tra田 c vidco and cⅡor c“imation arc

Kt玎Cd t0[7]AⅡ thC ddta conslitutc$vcn samplcs h sampIc6,on1yo11c ⅡplCsCllta-
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TABLEI DATA SAMPLES
s谳忆Ⅱghway犰 oollng bc洳 n

1      G2

2     G2  、vcst° f Shangh西 JimlgqiaD to11

gatc lsltl)

3      G2

4    G15w
ol1b(ltl sidcs of Jiaxlng

XiallgxiaI BHd纩 (FTl
5   G15w

6    G45  Nt’ rth clfBt。 llhg shatlya向 u

sub、vay station(NU)

7   G60  sotl曲 ⒍△然lllg Wmgdal,

scwicc arca(rU)

N骤 d弘
ootlllg血

Numbcrof spccd Headway
vcllld邙  (m/S)  (m)

4284       266      338

4914       260      36 I

11588      245      384

1387       256      373

1652       260      353

-ˉ      I68    4()9

4357       263      399
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16△ 2

4 °°l⒉
111tI⒌
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2θ 12/06`060⒎ 4⒎

l⒈ 49

2012lCl3/o808⒑ ⒈

o9∶43
2

2012/09∷ 08()8∶ 08~

o9∶ 59

2 °011/1呷
5I5⒕

3

4  ⒛l“

⒘
“1414^

TABLEII NtlMBER OF CARs AND TRUCKs
Car Tmck

samplc No

3(0937ˉ ll∶ 24)

4

7

Numbel
3596

950

3269

7715%

68499‘

7503⒐尔

Number  Prooolt1on
lO65         2285?`

437         31 51⒐。

l()88     2497%)

tivc vchiclc in cach image iamc Ⅵ/as collcGtcd,xvh"c in thc Othcr six samplcs,all thc

vchiclcs in cach irnage iamc wcrc coⅡ ccted Thc avcragc spccds of aⅡ  thc san1plcs

cxccpt for samplc6are signiflcanuy greater than our results fro1η  urban exprcss、 vays

阝]and伍 c￡ slllts of NGsIM data h rcfcrcnccs⒓ 5],wh山 m∞“ the扛aⅢc

situations in this study arc diffcrcnt hm thosc studics

Thc vchidc d孙“flcatons wcrc collc哎cd as wclhn samplc3(0⒐ 3⒎ ll∶ 24),4and
7, 、vhcrc thc vchiclcs are categohzcd into cars or trucks, as listcd in Tablc I1 Thc

propor吐 on oftmcks is highcr than22⒐。at lcast Thcrc、 vcrc fc、v trucks in sampIe6,

due to this segmcnt is vcry close to thc uⅡban arca and can bc trcatcd as an urban

cxprcss、 vay Thc propo⒒ ions of heavy vehicles in I-80 and US-10I,the hequcndy-

uscd NGSIM data,ac22%and38%respcctivcly卩 ],which a￡ much lcss lllan

mmplc⒈ 5alld7,ma皿 ￡ dosC to samue6

REsULTs AND ANALYsIs

Timc hcadway l/lD is thC time diffclcnce betwccn two succcssive vchidcs pⅡ sing

thc samc location In this papcr,thc ratio of spacc hcad、 vay to spccd can be considcrcd

as an al,prOxi1nation of乃
` TabIc1II1ists thc numbcr of total vchiclcs,thc numbcr of

vchiclcs、vllh slllall tilnc hcad、 vay and thc corrcsponding ratios Thc pcrccntagcs of/,`
(2s and/l`兰 1s arc rcmarkab1c for a"thc four1ocations,evcn though thc no、 v ratc。 f

samplc 7 is only 274 vch/h〃 1anc Thc pcrccntagcs of乃 / 兰 2s and /l` 兰 1s of NU
samplcs arc usuaⅡ y grcatcr than thosc of FLJ san1plcs duc to thc highcr n。 、vv。 lulllC

Asto samplc6,becausc of1he sampling me伍od,thc statistics is bascd on thc data sizc

instcad ofthc numbcr of vchiclcs Two quahtativc concIusions can still be dra、 vn∶ the

vchiclcs、vith sn1all乃
`arc not rarc,highcr than FtJ samplcs deflnitcly;the pcrccntagc

of/,`≡≡2s is rnuch grcatcr than that of″
`三

兰1s,、vhich indicatcs that thc drivcrs arc lnorc

incⅡ ncd to follo、 v thc lcading vchiclc tighdy in this scgn1ent duc to thc high dcnsiV

and1o、v spccd
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TABLE ⅡI TIMEIIEADWAYS OF EACH sAMPLL

San1plc N°

3

4

6

'Γ otal numbcr of

vchiclcs

1Ⅰn1c hcadway-l Tinlc hcadway52

Numbcr of vchiclcs  Proportion Nun1ber of vchicles  Ploportion

4284

4914

lls88

1387

1652

14402

4357

498               1162rt

429          873%)

899               776⒐ 。

80              577⒐ 。

ll5          696(%

948               658⒐
`

I22          28()(冫 i

t348             3147⒐ 。

1403         2B55%)

2413            2o82⒐ 。

289              2084l。

322             19490

6598              4581⒐ b

394               9()4%
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Figurc l Frcqucncy distribution ofthc data、 vith/9`≡≡ls in

sarnplc3tor difIorcnt spccd rangc

Figurc2 Proportion oftllc vchicIcs、 vith

Jl`兰 ls in sannplc3 for cach lanc

Figurc4 Passivc1IsCF in san1plc7

Γigurc5 rour c。 nscou1ivc inlagc llallacs flon1san1plc3

Thc f丫cqucncy distlibu1ion of thc data、 vith/,`≡≡ ls in san1plc3 Ⅰor dif℃rcnt speaj

rangc is shown in Figurc 1 1t has a sing1c pcak,sin1ilar to thc nonual distribu⒒ on
Most data are distributcd at thc spced highcr than 20n√ s, and thc pcak is 1ocat亡 j

群 槲 黼 褒 臌 燃 撇 燕 冒 懒 撼

Ι

Thc distlibu“ on ofI1scF vchiclcs on cach lanc in sampIc3is sho、 vn in Figurc二
Ovcr86⒐。of1hc vchiclcs、 vi1h/,`≤ 1s occurin1ane1 and2,、 vhⅡG Only3459。 in i三∴c

4 O11thc in1crcity high、 vay,cars run mainIy in tl1e fhstlanes and tmcks run n1ainl、  ∶ェ
the s1o、v lancs 'Γhcrclorc Figurc2indicatcs that llaost oFthc HSCF vchiclcs arc c:「 ∶
Bct、vccn ()9∶ 37 and 11∶ 24 in san1plc3, 258 cars 、vith/l`玉 1s、vcrc obscrvcd∶  at ∶∷

=
san1c tilnc Only 13 trucks、vcrc obscrⅤ cd to havc/l`兰  ls Furthennorc,HsCF c△ rj

Figurc3 Activc HSCΓ in sa1η plc7
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basically folIo、v Gars rathcr than tmcks Among thc258 HsCF cars,onIy2 of thcm
foⅡ owed tmcks,Howeve△ among the13HSCF tmcks,7of1hen△ travcllcd aftcr cars

Thc HSCF can bc roughly classiⅡ cd into t、vo tγ
1ρ

es∶ active HsCF and passivc

HsCF Figurc3givcs an cxamplc of activc HsCF Thc car highhghted by a rcd circlc,

、vhose spccd、 vas32n△/s,kcpt thc HscF statc、 vith/J`lcss than07s Figurc4givcs an

exalllp1c of passive HSCF,、 vhich、 vas causcd by lanc-changing and ovcllaking Thc

spccd ofthe rcar highlightcd car was higher than301nJs,whilc its‰ was cvcn1css than
04s in thc last t、 vo imagcs Thc HSCF oftcn makcs thc rcar vchic1c’ s drivcr take a

1ane-changing maneuver as、 vell,as sho、 vn in Figurc5 Thc high"ghtcd car、 vith spccd

of29n√ s and/,`of05s,changed from lanc1to lanc2 So、 ve bcⅡ cvc thatthc HsCF is

closcly rclatcd to thc lancˉ changing bchavior,and tbis distLlrbanCe enhanccs thc non-

Ⅱncar⒒ y oftrafΠ c flo、 v

CoNCLUsIONs

Thc highˉ spccd-car-士 tDⅡowing phcnomcnon on 1`)ur Chincsc highways was
invcstigatcd on thc basis of tirnc hcadxvays which 、vcrc calculatcd fron1 thc traf【ic

vidcOs Thc HsCF,such a dangcrous doving bchavior,has a rclativcly high士 Vcqucncy
of occlrrcncc, It happcns morc oRcn in NU than in FU And most ofthc HSCF

vchiclcs arc cars instcad of trucks,、vhich mainly run in thc fastlancs Thc HsCF can

be c1assiflcd into activc to/l,c and passivc t】 /1,c ThC lattcr t。 亻【)c is causcd by Ianc-

changing,and IHSCF may also cause the1anc-changing mancuvcr
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