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Abgract: Basedonthe andydsdf urbanfreeway onrramp control , an onrranp nodd is developed and smulated
via the microsoopic trangoortation smulaion software PARAMICS using three onranp control Algorithms (AL IN-
EA , NEW-CONTRCL , and MIXED-CONTROL) . The resuits indicate that dl of these dgorithms can efectively
amdliorate the treffic congegion on the freeway. The dfferences of these agorithms are d© andyzed from the as
pect of characterigics of tréffic flow and dgorithms. MIXED CONTRCL ot only optimizes the trdfic flow on the
mainline but a9 reduces the vehicle queue of the orrramp , which is superior to other two ocontrol drateges epe
cidly in the case of highrdemand. The evidence provides that MIXED> CONTRCL is a better trdfic regponsve ranmp
metering dgorithms for rea-world implementation.
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Table 1 Contrd dfect of different Srategies
. /
(veh) (veh- h) (%) (kmy/h) (veh/km) (ven/h)
NO 138 6.83 9. 27 0.313 / 0.500 76.40 19.31 1403.15
AL INEA 108 22.69 101.35 0.282 | 0.467 81.31 17.34 1341.47
NEW 98 19.58 83.76 0.279 | 0.422 80.32 18.10 1368.83
MIXED 104 7.69 81.84 0.274 | _0.477 81.84 17.04 1352.73
,  NO-GONTRCL )
ALINEA ,NEAFCONTRCL ~ MIXED-GONTRCL (- 7.8%) ; MIXED-CONTROL
2%20% 25%. , '
, , NEW CONTRCL (- 15%).
, AL INEA , MIXED- CON-
, ) NO-CONTROL
, AL INEA NEW - CONTROL ,
(+5.3%). NEBEW CON- AL INEA , 3

26 %,



6 PARAMICS 49
50 -
- NO
45 || — ALINEA
-- NEW
40 |-| — MIXED
% 35
° 30| i =
- ¥ { 2
= i
5 20/ li :‘ % 1
) | | ES
15 |- l I M Pk £ 30
10 |- | [ || | f i | 20
. | i
[ ! If U tof
% 2040 60 go 100 120 140 160 180 °o %00 1000 1500 2000 2500 3000 3500 4060
time(*20s) time(s)
3 el 4 R BT U
Fig.4 Downstream speed on the freeway
Fg.3 Trdfic queue o the orrranp
2 500
50 %. NO-CONTRCL ,
50 %, 2000
’ § 1500/
50 %, NO- CON- ]
I
TRO_ 1 S 1000 -
38
) o
, 500 [4¢
0 A A 1 1 A i i
45,6 0 500 1000 1500 2000 2500 3000 3500 4000
time(s)
Bl s s Bg R o it
Fig.5 Downstream flow on the freeway
il 1] " i} i i . . . _
N
’ ’ - Lt — ALINEA|
. -- NEW
NO-CONTROL . ) 77N — MIXED
, NO- 3 30 | 1
CONTROL L
,MIXED- CONTROL : o0
AL INEA ,NBEW-CONTRCOL  ALINEA § 15
10 J
5
' Qw 0 500 1000 1500 2000 2500 3000 3500 4000
Qin (s)
L b 6
' ' ' Fig.6 Downgream dendty on the freanay
’ Ql,p ’ ’ ’
Qun , . ALINEA
pC L] L] !

2% © 1994-2008 China Academic Journal Electronic Publishing House. All rights reserved.

http: //mww.cnki.net



50

2007 12

NEWCONTRCL AL INEA
. MIXED-CONTRCL
5
PARAMICS
. MIXED-
CONTROL  ALINEA NBWOONTROL
: ( ) MIXED>-
CONTRCL , NO-CONTROL

,MIXED-CONTRCL

MIXED-CONTROL )

Pepageorgou M, Had-Sdem H, Blosseville J M. AL IN-
EA : A locd feedback control law for orr rampmetering[J] .
Trangortation Research Record ,1991 ,320:58 - 64.
Pepageorgou M, Kotdaos A. Freaway ranmp metering:an
ovenview[J]. |EEE Transactionson Intelligent Trangoorta
tion Sygems, 2002 ,3(4) :271 - 279.
Klaus Bogenberger , AdolfD , May. Advanced coordinated
treffic reponsve ranp metering drateges[ R]. Cdifornia
PATH Working Peper Berkeley ,1999:1 - 22.
[4] : , :

[J7. ,2006 ,10:755 - 757.
[DING Tonggang, ZHENG Li-li, CHANG Yunteo.

[1]

[2]

[3]

[5]

[6]

(8]

[10]

(11]

[12]

Sudy o freeway ramp metering srateges[J]. Journd of
Wuhan Universty o Techrology ,2006 ,10:755 - 757. ]

(1. ,2003,3(2) :
100 - 105. [CHEN Dewang, e d. Freeway ramp cortrol
dgorithm based on neurdfuzzy networks[J]. Journd of
Treffic and Trangportation Engineering , 2003 ,3(2) :100 -
105. ]

[J]. ,2007 ,7(1) :51
- 56. [LIN Shangwei , LIN Yan. Urban expressvay conr
trol based onfuzzy logc and variable gpeed limit[J]. Jour
nd o Trangortation Sysems Engneering and Irformation
Techrology , 2007 ,7(1) :51 - 56. ]
[J]. ,2005,
5(3) :87 - 91. [ CHEN Dewang, WU Jiarping, CAl
Bai-geng. Discussons of the management and control of
urban freeway/expressvay [J]. Journd o Trangportation
Sydems Engineering and Irformation Techrology , 2005 ,5
(3) :87-91.]
) Agent
[J1. ,2004 (5) :126 - 128. [LV
Zhi-lin, e d. An onranp inteligent cortrol drategy of
freaway based on multi-agent[J]. Conputer Applications,
2004(5) :126 - 128. ]

1

(1 :
2006(3) : 144 - 147. [ YANG Zhao-sheng, BAO Li-xia,
LIU Xirrjie, WANG Yanrxin. Sudy on coordination of
ramp metering and dynamic $peed guidance for urban ex
pressvay[J]. Journa of Jilin Universty ,2006(3) :144 -
147. ]
[M].

,2003:228 - 232. [LIU Zhryong. Intelligent
Trangport Gontrol Theory and Its Application[M]. Beijing:
Stience Publishing Conpany ,2003:228 - 232. ]
Pushkin Kachroo, Kumar Krishen. Syg¢em dynamics and
feedback control desgn formulaions for red time ramp
metering[J]. Transactions of the DPS, Jourmd of inte
grated desgn & Process stience, 2000 ,4(1) :37 - 54.
Pushkin Kachroo , Kaan Ozbay. Feedback Ramp Metering
in Inteligent Trangortation Sygems[M]. New York: Klu
wer Academic/Henum, 2003:211 - 221.



