¥34% H2W AN o wm B Vol. 34 No.2
2017 4£2 H Journal of Highway and Transportation Research and Development Feb. 2017

doi: 10.3969/j. issn. 1002 - 0268. 2017. 02. 020

B TEREFENHSEMHEZMNEHH
R & N\ 1 [ 18 2

wOH, HER, B &
(L RZRY (SETRERE, BI PI% 710064; 2 hEAKTREWKAARAR, JL5 100083)

WE: AT RARTHREBONTBEFREGSESH, BdEINDEERFER, FRRLABERTHHEHE
AP 2B TRERERRAGET, EEMNPZEMNEE _EFmANRFEITERE, BEAZAT TR T2 S THR
BRI, BETAEHIME L EREOH ESRM, AN D B 63 SEMAY 2 M &8 R 1% 5k 5 @45 4% BP
FokAmg e kg, EELFGEAMRRARGHEERERIAZBELTAAERNE T kDA DELES
B FEE, B AER, BIET AT ABMATE ML egdr b k40t T 269 ALINEA N v B3 455 Fok B
ﬁ&n,ﬁ%g%%%ﬁﬁﬁkL%%&ﬁK$Q

EEER. BT RTHGRIS, BAMMAERS; ABEEN; 5XE A%

mESHS, U491. 1 SERARIRED : A TEHE: 1002 -0268 (2017) 02 -0129 —06

Dynamic Fuzzy Neural Network for Controlling Entrance Ramp of Urban
Expressway Based on Genetic Algorithm
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Abstract: In order to realize the intelligent dynamic control for entrance ramp of urban expressway, the
mathematical model o entrance ramp is established, and the dynamic fuzzy neural network with recurrent link
is applied to ramp control system. By adding internal feedback connections on the second layer of fuzzy neural
network , the control system can react complex and volatile traffic situations, the transient problem in static
network which cannot be handled the past can be resolved. The combination of genetic algorithm and back
propagation BP algorithm is used to train the dynamic fuzzy neural network of entrance ramp control, therefore
the advantages of macro search and robustness of genetic algorithm can effectively avoid the shortcomings of
neural network algorithm easily trapping into local minima and shock effects. The simulation result verifies
that the control algorithm based on dynamic fuzzy neural network has obvious advantage compared with
classical ALINEA entrance ramp control algorithm, especially in terms of better improving the traffic
efficiency of urban expressway.
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Fig.1 Urban expressway entrance ramp
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Fig.2 On-ramp control model

2 d TR B H N 1 [ 1 Y 3 7 A5 40 e £ T 4 4
"%

TSR 194 S A9 A I I3 42 o A TR W] 20 3 3
WL p SR S B S B OGS R, P DA i
VLT, ol b T B ) S0 7 4 L p SR
ATl A E pyy Z T, RAGRUESS T PR 6 1) 22 A
B, SCBUI PR A ORI

FELRUEAN 52 Wi 3ok 17 PR g% 1 6 FH A AT 1
I RACHIIBE A I TILE A EHEBAICBE £, R A
(UERT W 22 Y TTRIAE:1E S -1 1B:R 2 o N AN R IETER TR I
ro W3 Fros, MATLGER Y EERE X, 2idsh3s
RO 2 00 248 4 ) B3k i T IR AR PRI R &, B
Lk th N D LB PR r

(k1)

1(k+1)




5 A, A BT IR A Bl AAEIMI A 2 I 245 duk PR g A T I 131

PEREfR bR

NSRS

3 MMM i& DFNN Hi£ 454
Fig.3 Structure of DNFF algorithm for on-ramp control
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Tab.1 Rules of on-ramp fuzzy control
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Fig. 4 Network structure of DNFF
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Fig. 5 Curves of upstream and on-ramp flows
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Fig.7 Comparison of mainline traffic flow density curves

M T AT E A P T S0k A ST R %
BT PRI ASE S LR DL, T4 LAY ALINEA 533k
5 Bl SR 28 9 54 A Bk 1 2 IR U L A
I EL2h AR o 22 190 285 47 1) 3307 RE AT R R A0 5T I
PSRRI S TE py, Z N, G4 ALINEA 553k
) ity 0 22 e SR LA

ZialE 6 ~ B 8 n LI, i shAs A 22 k)
2R SEVE A B A A 1 [T 9 figp 5 il 46 F 2 5
T AR PR, B AR, I HARIE L
AT A R TR, R HEBA R BE B P AR AR LT

A, B UE 1A T T AR 2 )
IR Tk R S AR VA BRI e AL 1k X N 45

40

%% /[veh-(km-lane) ']



134 OB %

ST

$34 &

—— TR
————— DFNNZ 572
------------- ALINEAF: 5735

HEBAK: S /veh
2

o=
0 200 400 600 800
IFA/(10 s)

B8 ANAMEHMKERELTLE

Fig. 8 Comparison of on-ramp queue length curves

PEATUIGRIGTT A R, BTk e S I (2 46 b
XA AL A ) S AR DU 15 B O

4 £

FRORY i 22 9 255 2 — e 2B M PR i AN 2 ) i
Ty R Dy ik, AR SCHE B N 23 R 2% i
T A R RE A R BR At |, BRI T A
SERY i 22 19 245 1L FH T 3ok i R GE f AL 0 IE  o  5
o FHHIZITEERMB R Z 51 A T 03y, &
) AE I AL R R B I 2,
Z BB Bt DR 8% S I RE AT S I B AR Y
FI SRR P ) SR, S B ITOE 8 R AL ] o Jd
FEZ PR R 2 i 3303 45 5 A2 Ok I T A 10 2 il [ 3
ARG, FHA B AR RR AR — R A AR,
B SRR IR o

S 3k

References:

1000

(L] B, BUgte, /R, BETRERE M 4% 1Pl
A A B RS TE S [T ] AR TR B A,
2015, 28 (4): 65 -69.
LI Jun-hui, LI Xin-hua, XIE Xiao-xing. Evaluation of
Safety Status of Station Passengers in Urban Rail Transit
Based on Probabilistic Neural Network [J]. Urban Rapid
Rail Transit, 2015, 28 (4): 65 -69.

(2] WIS, (EVNYD, SRARAR. JETIR A A B L
R O R ()] RE0 Haedk, 2014, 26
(4): 727 -732.
PANG Ming-bao, REN Sha-sha, ZHANG Jing-jing.
Simulation on Variable Speed Limits of Freeway Mainline
Based on Fuzzy Chaos Control [ J]. Journal of System
Simulation, 2014, 26 (4). 727 -732.

(3] WM, AL, w7 T XU A BOR 9 3T
PR % 22 I P IR I LT T (0], A A o
i, 2015, 28 (7). 86 -92, 101.
TU Hui-zhao, SUN Li-jun, GAO Zi-xiang. Study on

Control Timing of Coordinated Multi-ramp for Urban

(4]

(5]

(6]

(7]

(8]

[9]

[10]

[11]

Freeway Corridors Based on Risk Assessment Technique
[J]. China Journal of High and Transport, 2015, 28
(7). 86-92, 101.

WrRazil, SR, Bhisride, 2. nl 20 B4 il 1 phos
PRI Sl P SRS F 5T [J]. AR AR Sl R 4l
2013, 30 (2): 47 -51.

CHEN Jing-shan, GUO Jian-gang, LU Li-zheng, et al.
Coordinated Linkage Control Strategy of Urban Expressway
under Variable Speed Control [J]. Journal of East China
Jiaotong University, 2013, 30 (2). 47 -51.

SUMALEE A, ZHONG R X, PAN T L, et al. Stochastic
Cell Transmission Model (SCTM) : A Stochastic Dynamic
Traffic Model for Traffic State Surveillance and Assignment
[J]. Transportation Research Part B; Methodological,
2011, 45 (3): 507 -533.

BARZINPOUR F, ESMAEILI V. A Multi-objective Relief
Chain Location Distribution Model for Urban Disaster
Management [ J]. The International Journal of Advanced
Manufacturing Technology, 2014, 70 (5) . 1291-1302.
AHMADI M, SEIFI A, TOOTOONI B. A Humanitarian
Logistics Model for Disaster Relief Operation Considering
Network Failure and Standard Relief Time: A Case Study
on San Francisco District [ J]. Transportation Research
Part E: Logistics and Transportation Review, 2015, 75
(1): 145 -163.

WRIEFS . e TROBIBIE 1 i 20 B B2 ) R 4R )
[J]. TSI, 2016 (7): 132 -134, 137.
CHEN Xiao-ling. Study on Intelligent Control System of
Expressway Based on Fuzzy Theory [J]. Construction &
Design for Project, 2016 (7). 132 -134, 137.
BHEEE, AL AR ESP RO 4 i Sk B 0 ELF
5% 1], gz, 2013, 30 (10) . 147 —151.
LI Sheng-qin, YANG Chun-bo.
Control Algorithms for ESP on Vehicle [ J]. Journal of

Co-simulation of Fuzzy

Highway and Transportation Research and Development,
2013, 30 (10). 147 -151.

KRB, BE. BTN TG 45 4 Gl 52 3 5 AR
RIZHARGUE ST [T]. SO R =24 sl
F 5T RN, 2014, 38 (2): 426 —429.

ZHU Lin-bo, LUO Xia. Parameter Sensitivity Analysis of
Microscopic Traffic Simulation Model Based on the BP
Neural Network [ J]. Journal of Wuhan University of
Technology and Engineering,
2014, 38 (2): 426 -429.

P, BOTE, HAE. FLLS AR A B BRI
EEFERER [T IRl BehR, 2012, 29
(5): 466 -470.

Transportation ~ Sciewe

(F#% 148 W)



148

B

ST

$34 &

[11]

[12]

[13]

i A RIALETHEIR R 6l [T].
Bl2f, 2006, 4 (¥4 1) . 67 -70.
ZHAO Fang-ying, PANG Hong, QI You-xiang, et al.

Hh R PR

Comparative Study on Benefit of Ecology Revetment
Technology of Urban Waterway: A Case of Xinkai
Waterway in Beijing [ J]. Science of Soil and Water
Conservation, 2006, 4 (S1). 67 -70.

KERTESZ A, SZALAI Z, JAKAB G, et al. Biological
Geotextiles as a Tool for Soil Moisture Conservation [ J].
Land Degradation & Development, 2011, 22 (5).
472 - 479.

LUO H, ZHAO T N, DONG M, et al. Field Studies on
the Effects of Three Geotextiles on Runoff and Erosion of
Road Slope in Beijing, China [ J]. Catena, 2013, 109
(109) . 150 - 156.

K3, B Az AN HAE T DRI S I 45 0k S R e
BLHRCERBEFE [T]. K L AR FF0F5E, 2007, 14 (3):
365 -366, 70.

ZHANG Li, WANG Shu. The Efect of Applying the Eco-

mat to the Vegetation Restoration and Rehabilitation in

Longgingxia Wasteland [ J]. Research of Soil and Water

[14]

[15]

[16]

Conservation, 2007, 14 (3). 365 - 366, 70.

HELL, ARARE, BET, A JUat AN REAS R
ARLHFSE L1, DK AR, 2007 (6) @ 37 -39.
PANG Hong, QI You-xiang, ZHAO Ting-ning, et al.
Study on Application of Ecological Bank Protection
Techniques Used in Renmin Canal in Beijing [ J]. Soil
and Water Conservation in China, 2007 (6): 37 —39.
SRERS, TKEEZ, INITT. AS[E) b S R 3 )
sz (1], R Tk KR dk, 2014, 33 (6):
413 -415.

ZHANG Xue-song, ZHANG Lan-yi, SUN Qing-yuan. The
Affection of Different Treatments on the Seed Vigor of
Amorpha Fruticose L. [ J]. Journal of Dalian Polytechnic
University, 2014, 33 (6). 413 —415.

R, PN, MM, S8 13 R s & fe
wFsE [J]. Fh¥, 2014, 33 (5). 1-7.

SONG Xiao-mei, SUN Hai-long, XIAO Xi, et al. A
Study on the Germination Characteristics of 13 Species
Plants for Slope Protection [ J]. Seed, 2014, 33 (5):
1-7.

(EEH 134 1)

[12]

[13]

[14]

LI Jian, JIA Yuan-hua, AO Gu-chang.
Allocation of Flexible Capacity for Ramp Coordinated

Reasonable

Metering [ J]. Journey of Shenzhen University: Science
and Engineering, 2012, 29 (5) : 466 —470.
PAPAMICHAIL I, KOTSIALOS A. Coordinated Ramp
Metering for Freeway Networks: A Model — predictive
[T].
Research Part C; Emerging Technologies, 2010, 18 (3) .
311 -331.

BHOURI N, HAJ-SALEM H. Isolated Versus Coordinated
Ramp Metering: Field evaluation Results of Travel Time
Reliability and Traffic [T].
Research Part C: Emerging Technologies, 2013, 28
(3): 155 -167.

A, B, BRE. JET IR oo ks R R
ERILE R A2 R LWR SSE iy [J]. %o
HYSCEE S5 IAR, 2015, 45 (4) . 18 -24.

HU Yan-mei, FENG Jian-hu, CHEN Jian-zhong. Non-
oscillatory Central Scheme for a Multi-Class LWR Traffic

Hierarchical Control ~Approach Transportation

Impact Transportation

[15]

[16]

[17]

Flow Model on [T].
Mathematics in Practice and Theory, 2015, 45 (4).
18 -24.

an Inhomogeneous Highway

CHUNG Y. Assessment of Non-recurrent Congestion Caused
by Precipitation Using Archived Weather and Traffic Flow
Data [J]. Transport Policy, 2012, 19 (1) 23 -26.
AN, skoof, MR, SF T AN ALE B
FERERETE [T]. FHAHLATE, 2015 (11): 3222 -
3225, 3229.

QU Zhi-jian, ZHANG Xian-wei, CAO Yan-feng, et al.
Research on Genetic Algorithm Based on Adaptive
Mechanism [ ] ].
2015 (11). 3222 -3225, 3229.

B, RO A, EOARbR. ST AR B TR Y ok
AdaBoost FIETEIRAFPUN RN [T]. AR
£, 2010, 27 (2). 114 -118.

WEI Wu, ZHANG Ya-nan, WU Lin-lin. Application of
GA-based AdaBoost Algorithm in Vehicle ldentification
[J]. Journal of Highway and Transportation Research and
Development, 2010, 27 (2);: 114 -118.

Application Research of Computers,



