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Control technology review of traffic congestion in urban road

network under networked dynamic scheduling and control

HUANG Da-rong', SONG Jun', LI Shu-qing®, XIANG Hong-yan®
(1. School of Information Science and Engineering, Chongqing Jiaotong University, Chongqing 400074, China;
2. School of Traffic and Transportation, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract: With the application of urban traffic security supervision under networked dynamic-link
transportation equipment, the present domestic and overseas researches of traffic congestion
control technology for urban road network were summarized based on the road network traffic
safety performances including reliability evaluation indexes and evaluation methods. The
problems and further development of recent researches were pointed. Analysis result shows that
because of transmitting delay, data packet loss, and data exception of traffic information in
networked dynamic scheduling and control, the traditional traffic congestion control technologies
and methods of road network have the lack of global coordination ability, multi-dimension
dynamic mode, and coordination ability between traveler and traffic performance. The
arrangement of networked dynamic-link resource can be used for the implementation of linkage

control at traffic congestion status, but the traditional factors for unimpeded transportation and
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the factors relating to information resources, such as information transmitting mechanism and
channel capacity etc. , have to be comprehensively considered. The key sub-control models for the
traffic congestion control of road network are proposed. These sub-models are further integrated
to establish a systematic-model based on the framework of traffic congestion control technology.
It is pointed out that the core content of the model-based frame is the construction of traffic sate
database. The future development trend and research focus of traffic congestion control
technology are distributed intelligent control, adaptive intelligent control, and integrated
intelligent control. 1 fig, 61 refs.
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dynamic scheduling and control; reliability analysis

Author resume; HUANG Da-rong(1978-), male, professor, PhD, +86-23-62652751, hcx1978@

2013 5

163. com.

[

U]

I HEAC 1 & 4 (Intelligent Transporation Sys-
tem., 1TS) {4 i 3 2 — I 38 1o %) 4% 5% 4 4 i %
P eb A5 S KT R i R 1R Sk ARG 2% S 2 RO ] A2
TR A T RS AR IS E P I R s A LB
PSS — K 1) 24T 55« 22 Ty B 110 455 i R0 DR SR 1Y)
S TE ) 25 A TR R B8 . DT A I 45 A 4 4 45 A 4
NS A B RS R e o P N 3 4 (s R R N T
A 3 24 2% T 3 S 3 1R P 2% i A A BS54 T P A S
TE AL SRS R ] A% | 45 1 5 AT AL | £ S
1R s AT HLA AN PR AT HIL A 22 1) 14 5238 A 2 A% 3k
Y13 3ok I 4% S B o 5 % 8 R R AR S AR S A L, T
oy SIS TR G PR AE B A= R L 2 3 T T R
AT PR T TR R DG L I & R IR T A R )
P& T W A2 8 A AR B ALK R R 2 — .

SR o Fh T 405 T 8% P A 30 4 o] o S ) 3 5 A
€ AR BRI 8RB 1 B — 1Y Jmy BR-A% 3sg il
55 B S (] Y DS G N Rl A () AR AR
WM R IR AE — 2B DLURR IR Y 5 Oy 3R T
HY T BR A A B BE . A R0 2% i JE M 2% L B R 45
P AN G B 5838 U Y 25 18] 23 A 249 48 RE ) AR 18 L 3¢
P ) S 3E - RE ) 22 5 TR R S I ) 2 R A
SERRE LT R 0 S IR % B0 AR B AR ME DLAS B A
ROV R » 25 B 5 35008 T 5 30 1) S84 T R ) LA AN
Y o 5 O DX I A 6 B B 5 4 ¢ B IR R R I
[F1] B AL A 7 o S e R R i o) A A SR o
A S TR T 3 11 S 1) 5 44 R 5 e i e 2 o] B A K
Hb 25 B R o S IR B ) S 3R ) TG 4 B A o A
o 2% Ak 2l 285 ] 42 T o 52 e 4 o R K R Y K
B [R) RO

LI 0 265 A 2 1 B AR B8R 7 £ 8 BR 4
ol A B 7 (EL 7 SR T R S T 3 A A R
BT TECR B D i RIE R — B RS B kR
SCEAZBR BN . 5 B . 2 B ITS & i
w5 U RE JR) BR PR B9 52 L LA B I A2 0l B T 2% A 4R
i B AE S5 T RCR B A7 AE — R 22 L A
BIF ) R A ek e s Sl T B P A 4 A R P
i AR DR 1) S ) A 2 — i 4 B — b Bl 25 P 9 4 il
J7 % REMS R L AR O N B E AR S8 B 2 IR
R S 2E A7 0% AR SR W] R R R 2L R REE R T
ITS &4 1915 B A% f B SC BUAS B3R I N AT &
15 52l P RE 22 1] 1Y) Bl 2 Bl IR 4 R AR SO O
U 1 B A 3R T I 45 40 3 A5 R 1R A SR S8
PN IE BRI AR R bR T TR
K H99F5E 75 17

1 ML ENSREET B MAEESE
SMETE SR AR

% 19X A 3 2 4 R 110 £ DAl 2 A2 3 4 A 4
R B Al P11 AR O S AT SE PN 8 AR A PE A 7 12
R AE TTS %6 25 38 Fo F i b o 8 vey 1) i 38 3
PR AT TTS 2B A5 A8 BT 38 T B8 ) 52 3 4 1%
s o v A AT 0 R 2 A0 R A A S T B 1 B
PO 52 3“2 4 P e R 3 4 A R 25 S ROk L St
P DO A2 1 TCAE B HERE L AR R C gl T E A
AP TAE A W R OCTE  IF IR T — R A WF 5 K
o O A 20 thad 90 R LIRS B T RS K
JE . IR 2013 4F 9 H . ¢ T 2538 % M & 4t A S
PEBIE 5 J5 T PR 23 343 1 T 19992001, 2004,
20072010 AFSLHIF T 5 KA 1 MU HE B T 3 E it
W 1] SE RIS 0 R R .



FR R EF ML) A RIS T T 5% W 38 A0 4R AR Lz 107

S AT SRR B AT I IR AT S B A
SRR A W £ 1T S ST H AT RO S T 3 A
Jrifi. R 3 NS HEZR N, A F TR T AR Y %
PEr 4R TR AT I B AT S L AT 28 AT R L
A7 I 1) 55 1 5 e e S A T AR ] LA
e T SRl B T R PR SRS O B xR [F] 22 il
P T BT B U T AP RCR . HJE ik L8
FEAR BB 3 0 5 T — 4 SR DL 255 PR A
ARt 68 AN BA e P i L b Al S R A O
T DA B IO R AR A G L DA S AR 4 LSRR AU
FE0i AT 25 PEH » I AS RE o BLIE 3% 50 R R G ]
FEJE Z )0 PO A L S IR I p T % B d A7 RE
J1IEBEALAE ALY AT 2 R AT BE T 9 A2 1 A
W IR AT AT L O AR B R 2 XURR: BE I R/ it
A7 B AR 1 R R DRAIE AT 09 15 38 1 L i AT A A
U 19 22 57 22 52 R i G ORI 3 T X R (RO
(9 T Sk 23 A AT RE 2 1 R 0 9 5l 22 4 ik
(055 R VA

1996 4, Asakura 2845 32 17 I [B] A 5 B B R
SN B ZEAR 2538 A7 I 18] 5 IR 2532 17 6 8] 2Z L Y
PR, — R B kAN T IR BREE . R e 7 5
Ui AR AL B A B S X A X T R s AT IR
DU BREAR PR ARG R, T I 2R DR D BEMIL DR 3R e fi
o T P A 0 A 9 T S X A BR BUE T
Tag5 R AT ARCA AT AE P O B8 2% S B I B ™
WEZEMIARERN L H A3t AR X R AT SR D 5
LA e o Oy PRUE S T8 2% 1R B A 1 B0 T 223 i
P £ 15338 5 [ 0l N 57 K % Chen 25 3 8 73 #r
AR BEALIR 28 55 s R 5 T AR S 22 SR i SR AR A
A Ay Al S AL 24 R S A AR AL A
TRRERL L DUARAIE S 2% 1 A AL 155 DL 5238 1% I 1
Wi . KR R R B8 T B 8 R ), 3%
BT AT H B E R AT L IR AN T A R
— BB 3 T TR T S A OO Y % R BETE O

UCAFESK B TTS 75 52 48 B i 7 2 N -
230 A7 5 AR 55 0 52l 7 SR OM At 8 114 52 i A AR

SO % ) 28 G0 52 T8 2 4 4 AS 1 1 DR R R
2L DRI B AG  A TERE LR B PRA 1 2 A
Bl WA - 1] S PRI RAE & 1 3h A5 (5 B A 3 BF 9T
T2 A7 L5 0 2% 4 1AL 2l 22 (] 19 52 B 56 2R 52 31
KM 9 G TE . Basu 545 78 BE 2@ R G AE
KL 3 ORI A MR B i AR P O T B )
ST A2 A VR RE I8 B Y B H bR . R O A g% B P
PR IT 5 BEAREE A ) B 2 R RIS TR R o) f% 1 g

SR AT S o % T 1) A B R R AE — N
B A KE BV SRS A S AR S
RGO S 7 VF 0 BOR  15 81 0 3k T 65 9 52
T 22 A VR A% G0 T SE VS AR A R 8K 2 Wi .
BEDUAL G 1Y R SE R VE M 7 R R bR O SRR &5 A
ITS W5 B AL i 95 U5 F 52 1% 0 4% 1 1) 0 33 42 1l 1)
B, X B 2 A v R AR

(1) 32 3 5% 1o WA 6 Ty 3 B2 A i

(2) [ 190 A0t 7 38 8 A s o B3 10 T 2R
2 R 3 3 s o 1 it O Ak B 0% U L AT R E %
W 75 S ) 9 i 55 7K SF- 1 4 B s 31 5 K i o] Sk

EEXTES 1 AR, Taylor $ 38 i 42 48 28 i )
25 110 I 559 1 OF i e 2 R S 2o e PR A 4R
F14) G 553 08 BB 0 T 3K 8 % BB A 4% Bl 45 A R A AR A
LA KT 7 A R ) i A5 58 R RN B RE 6% A T
A2 2R G 0 G 55 FR T L 0 10 B X SR BCRE it 0 A7
PO A AT X T SR A8 AR A 3 T 38
38, LA BT M B 78

PEJLAE Ok, 56 F B% X ME 55 M 1 BF 5% 38 7 1Y
L0 (X % G 5 O B — A W L G — 1
. Chen 5454 b I e 55 P4 A0 XURS 14 488 25 1 )5 2R
FR T bt S R B O M 5555 e A Sy B IR 4 MV 9 ¢ L T
PE RS 2 A AT BT R R,
2008 4, Bell % F 818 07 12220 B 1 8% 19 s 55 14
) -1 52009 45, Erath %8 3% F 5 4 B W 55 0 19
5T 5 65 I 38 B3 114 i 3553 P 8 S oM i B 1 O 38 Bt
R 5 A S 5 Hh T T I L R ) 4 I AR 2 R Y
Fe L, Hp

R, = Py (H, +G)
AR, HBEB G IS Po NSRS R BB i
RELIMER H, W B HIATF R RGN
Bri MM SBMAMHEENAETER.

A 1R T A B X S A S R v DR 1 AR
RN SR> AL A — A R RS
AR (10 £ 1B SR A3 BT 32 B I 4% o T I S 1 1) 4% 1) 3 55
TR 0 2 9 A I R L T B S 0F R — E B E A
AL TSR IR OR B R S 5 R UL o B 0 i
555 P AT S 1k 5 B B2 ke L AS S RE X % I 58 3 4E 4 ]
FEPE A H TN UL I A BEA i L BE A Ak i B
o A 1 R 1 A o R I R A T B A A LB B 1Y
BT S 55 1 20 B wT DLFR H 10 45 9 40 &5 1 v 1)
2% b F e sl 1R 1 9 55 BR YT L DT S A sk b
DA 25 X T S I SR A FHL A 45 o e i 2 5 )
FERTERE . 55 A X LAY 2 AE EAT 32 38 N 4% e 55



108 X @ &

I £ ¥ W 2013 5

PEVPAG B Wb 45 44 1) 58 38 ) 4% B B4 B R 2
fiE 7 B At (0 50 2 M L IR T AR e SE R B S 0 R
10 388 7T 2 3 P 2% of i 2 AN A R T Y ) R
Wang 45X 28 38 4 26 &) e F 3 A2 B8 6 AT T A 3R
PHE T BT 32 3 R 4% G 55 IR 25 R 5% M A i
A JLFBA W K5 2011 4F 4 % F 1Y) Simoes 4§
T ME 55 PEAE SRR BIF5E 1 0TI 8% I 0 380K 285 1 214 T
A A3 T )0, 2 1 T 0 B IR AT 22 3 i 3 Y
I AESRAT AL O 22 52012 4, 2 E Y Bier A1 R
19 Hausken P {37 2 452 45 B% I 5 6 (] 18 B% f87 £k 4 9K
JEE R TR SR B2 ) A2 3 1 30 45 1 O ¥R AT T W)
ARV e 5 & S A T B A T BEIR AS 0 BR B R
JRAE AR HSEOR SR 5 A3 O IR R Lk 2 5 K Gk
3 R o R A R AT S ) 5 /AR {H Hy T 8 T
MU AR 2 B B AR , TR T B AR T b g —
ARG s Jenelius 55 DA H 190 DX 358 580 O 1) A1 5 T IR 4%
T 5 AR A 0 I O Ji 55k 1 AT A A O DA S R I R
G R BT TR A3 2] T B AR s Chen 45
FE 75 A T8 T SR AN B 2 1 1 A X R RIS ) 2
W0 265 1) B 55 Mk 64T T 43 BT s Taylor %8 3 F 4k & &
TE s 10 AR S DRI 3 M R0 R Oz P A A 1 i X3
5% O Jif 5 1 R AR B B P B A AT L O DL R
V2R F T Y 38 % 48 Ol ) E AT TR I 43 A
U T 8 by R e,

FEXTES 2 A7 E AR e iy 18] R, 2010 4F, B Y
Shariat-Mohaymany %5 X 77 7£ 1 68 12 4k (9 485 1l 28 38
W 2% 1) T SEPEEAT 256 PEA L B SR ROE B BE
1) 25 8 2 BE ML AR Ak 1 JE ity I, 3 5% % M B mT 5 1
TR T W4l e Y n] SE L 2 05 SR AR AR Lk
FA B X A B IR AT O A TC B A A5 i 0 e
A SRR BEAE A [A] 1 7K 1 1 BAS: B KAk 22 38 i Hi
I 2% 55 3] B2 Y ] & MK BB 52011 4, Rehborn
5 T T I A 0 U 5 ) 55 L ] R Y 3
3% 5 Ve 2E AT T S UE X LG 4 T s W AR 3k
Midenet % £ 1 AR5 1147 2 76 28 X B% 1 45 4 3
Ik A1 DX A S I () 25 G A% R A S it A [ 28
W AF 5 45 R m . DL ORIE Y g aE e
Kurzhanskiy 5544 5 2 #% 55 5 1 18 2 5 38 P& 9 2%
A3 R S [ B B 5 35 T 40 A A TR X 3 I ) 4%
9 28T AR AR HEAT 1 T0IN , 5 ) T B 8% 199 2 8 g o 4%
il ofe S BB A I BB AR L IO TR A I AR
BH Gunther SFHE 1 7658 LG FE R, 38 3 5% 4 4
IR B4 T HoAh R 58 43 A T 2 38 L I B 31 15 DA 31 5 4
2 JLIG T o DT DR IE S8 190 R AR 75 5 g B4 A L 4 v % )

(4 1z 45 7K SF-H° 5 Davis SR F 28 M = 1 28 i HLi8 F 5%
TE AR A5 SR S s 5 ) Haddad
S AT BB A B BT T RS R R AR R s TR
TE T 0B RAS TR % 00 58 14 Fe e v kG 3 T
R A 1] 43 A 5 38 1) 4 bR 25 R ) % RS L 45 4 R/
ZIAN 2 RS SR B B IR S TR W o SR s 1 A A
PRt —

2 WEAFHZIFET B W 1 1= 51 E
ST RS

P00 2% 1k 2l 25 R 47 30 T B - 0 4 o R S B
5B BRI R Y — PR HOR AR SR T
[ il AR H A AL . BAR T b [ 7 5 Oy T ) B
FEAE A B - 5 8 T S 1 22 R AE SR HE) ™ ]
FHA™ G AR5 T Y 22 05 R L AELE: S o A SRR T
T EA. 2005 4, QU AT K AT 5T 0 Ok T
P ] S Y 114 L IOURIE 5 DR AR A5 Bk 4 8 A S 10 BT B 5
[IAFE 12 7 ARt 32 A& 58 0 i 11 07 % M)
AT AR PR U [ B A 44 R 5L 28 0 T — i 4 [ B
P AT Sk H R AR S 2  AE o E HT AT S R A
FE AN BURAR B B — 2

AT [ P 32 28 00 B 5 R 4 7 2 T R SR
T ] AR s AT I )T RE A % A R =T
T 1) S P9 B0 35 92 1 5 9 o DL B I R Ak 14 9 R AT
F o LR T KA PR Ho it S AT BA S i 1 i 3
T HE FEN i K S T R SRS LR A TTS
PO H 458 S O T % R n) R B R SO K
S B R Ty B9 FRE DA K ITS B 2% T = 157 42 2
JEE LA AE 1) TR RS et IO K 52 B8 A TR 9 A 2 B A —
NEBBIBRE . T PRI AS )L 2010 4R 3% A
BT 28 0 28 PR A A T S E K AR T 0 A
U LA S O 43 A BR BOR B L O R U
FAE 25 57 LA 3% IO 3 I 45 ) 0 5 308 0K 52 2 1) 52 ) A
WM SEEIG . Z e Ee e B R TR T Ak K
2 P 2% XU A PR R A T S ) 2% i T A
SIMT T o DA 30 T I T 44 0K 02 18 0 1) o BE R T
T RURE 48 SR AE R M A B R A AR SR AR
3 590 DX B A8 T R JRE e B T JRE L 0% O T A R R AT
O AR R T ARG R

TE LA B BEFE R HERE b A 2 B 4R T I W
) 1) 0 TR Y K R K = R R F 5 AT BAAE TR
ABIFFE T AT REI (8] 73 A1 o8 K0 47 i IF ) A 5 32 A2 4k
D AR REE 2Z2 6] 19 52 W) HIL RS, 4 4 17 Ak T A R I [
AT HE BE A DRSS T 1 ) R GEVE N T IR s IR R I



FR R EF ML) A RIS T T 5% W 38 A0 4R AR Lz 109

Tl R v AR A S T % T MR 55 7K 2 5 114 3% A
7 AT A XUZ LRI AL DAA T A I ) 48 B R KR
YRR BE A B 2 RO B L 2= LR 2 P AR
FEAT R L 2 T RE AL ™ 35 5 (SUED Jp Bl 4 7Y
TEN T ZHLRI 4R T 58 R M Bk mas &
1 U0 38 2 4 D7 3+ 4 A T PR A TR R e 1Y
g 308 119 S SRR A% L

5 I R I 6 552 2 R E A R 5 AT BA
FE M T AT RE P L AT IR R R LRE D T A
Ph AT R TSR DL K T 8 AT 58 1k 45 D4 6 1 45 1k
RE 1Y 16 b 8 31 25 R B TTS 9138 0 4% 1) G 4 B 47 J2
AN E ZAF T F P B AR e B AT S AR B R A5 1
TRl ARG AT H S AR AR A SE PR 5T ]
PAS TTS 4 {3 58 A7 250 9 3 S0 A v 0 B 38 4K 4 19 iy
PET AT 3T 20 5 0 2% R P G RUZ ML RIS
LIRBRR A M 45 R GE A 5 HOs B R . TR
RUE P Y S AR O A B Rl b T AT
() R 5 AL 1 T T S [ 2% 4 B R T O
PRI BB XE LR O T BRI, Z )
FOA AT AR S BF 5T 1T 330 3 50 I i 42 S AR AT /Y
[ A 5% e RO 19 5l IR A B T Al
) P s PP AR AT BT 9 XUZ RIS L R WS
FEAT LA IR AL T 2 9T AT ) Sl A AR
BERRAT O s FOR LA 2 B A A DX 3l 46 1) O 10K
P ) S 3 ) 1 30 TCIEL D L 2R T P 4 U T vk
RETE— & B B [ 4R T3 19 2% 1y S R et R X
T ITS b R 2 R Fll & ITS B4 N A7 4
13 0 I Y BEALPE I SEAN AL

NS B 3 R 2SR A2 S OB X DL AR R M
Ao T AR OSSR A R B R R (REPIL R Bk
Edgeworth ZE8BE ST 1 4230 S 5O 2L 0 A AR L 4K
FE I BEA K R U RS VR 2 8 AR S B
B SR e R 0 R AL AT R 2
P 22 5 B T 9K Sl T LB g Sl 3 00 A i RT
{7 B2 S AFU AU 0 f 2 A S B 1 ) A i FE K A
A AR K AR AT B M Sk 1l 5 3 A B A7 il 25 WAL
ARSI B SR e B T O R R B S i T
— ol T A S AR S LI 43 A 5 i e 1A R Y
7 3R 5 3% R R o Sy i 388 DX 3L 20 2 1 0 IX I
RPN X IR 3 5 s Al [ 3l BAZ O 1 3 X I
T AL, Sy 2 T W 3 A P A T 4R A DR R ST
AU S A R AE 5 v L A K 5 A AGE I 190 55 47 1Y i
AREEA T H T M 1 3% Pz AT (9 38 s A7 B AL
Pl 3 S0 A 50N B S R A L X B R £

167 B VA RS 1 SR R L 245 5 2 P12 5 B 2
FLTE LA A58 A 5 i 0] 1 5 % B A DL S AT R
() AT HEE B 1 T — B 0 ) A A S I B 2SO B
WL R T JGH KRR AR 5 AL B L R G2 A7 i 25 3
AN R KR AV P/ X NP I (RN
= BT A AR 915 52 G 1 34 R 1 R 2 3 3 Bl
WHFFE T 2B 3EIE B e 57 2% 1 B E T T8 B
PO 5 30 2o 00 Dl S 2% 02 S B A 3 4 4 41
—JE [ 30 Bt

Hh L 2 I ol 3 45 0T 9 AT A A 2% B8 R T 1)
% 1) S BR AT B e 5 B AR 5 Wi ) R Ak L AR AN
[ bsf (1) B3 T A8 3 AR 2 1 22 Ak 45 R e P g R
P PP T5 i B T — b Bl A B O JE 4%
Jr A A g O TR A G A 3 ) 8 2 ep A o
OVEIR A O Z TP I A PR T B SE I AT
FRAR AR AR T 5 PG RO Sl — R R R T
DR R 40 2 T S R A 5 S e B ) = e 25 300 20 T 0
(1 Jra BRAE o BSCHE T 3k T 3 B I 45 5 i B ) R AT KR
R 5238 R~ RS AR AR 58 A AR T 472 iy 3 3% 4
(AT RE I3 A0 55 7K SF- o 42 T B i 52 4 4 XL
JZ LI L ] S B T T S ) ¢ R 5858 T
B AR 2 — 2 25 B e S8l T SR b sg
A = 1 A A R T 5 P BAAR 305 8 0 20 A R Y G-P
T o SR T E) e 510 F Y AR 5% R ROBE S L TR 20 BT
T BELZE VRUPR A T i PRI S 5 AL i I S R
Oy A8 3 T 4 A ) B AN B S A

AR SCURAB A T L M i BT R A 119 58 38 ) 1 I
5 IR o DAy S92 B 8% ) 5 3 1) 34 DR 25T 19 9 45 4k Bl
AV BB Spring M1 Aglets SEBL T 52 i B4 J#
BBy R ) RV E S (S R =N/ S TR 53] K BN
2R A5 Sk S R AUL D TR Y 52 T I 4% i 4 4 Tl
PS5 B T A A S R ) A £ o
BLAISS L SEBLT 4 B AR Y Sl B 2
RO AL i 1 0 o A SRR R T N P A2 o8 4
P3N S8 28 G0 4 e DA IC 32 W A0 T 114 A7
JE R 5 ME A e AR 2 M L 0 B 19 S 1Y
7R S PR RS AT T 20
FRAE— R MR A E T A T A BRI 4% ) 1
RE R AL PP Ak A5 00 T o] 2% B B 4 1R T R 6 1 T e
AT MRS L A S5 W 4 A 5 1 B L
AN TR o T A T A R A A R ¢ e A e B
A DRI 7 B R — A T B AR G IR R S T
F14 13 368 2K CIR b HE BEARE L e BLAT TS e 45 i %
oA A 1 AU S g T B Sl I A A 1 R



110 X @ &

I £ ¥ W 2013 5

oK I T3 3 45 £ 9 0 5 75
3 HFEMBEEMRRERES

3.1 HEWREFEENEE

1 8 e 2SR ROk BRI J7 I 2 — , W 4%
A 20 285 PR T 3T 5 0 ) B 4 ) R i 3
il (45 B A K- o 238 I TIT B I 52 3 22 4 W 4% R AT
IR EE R X, BAR H R T R T
TEC @5 7288 TEF M EN . H23E B HAR
FAE 3 7R G T 5% Bl 422 B A R 201 R A1 3% Jr 1 Y F
FIRAFAEWE Z AR A Kt 1 ] B B
3011 BB A R HZ R

7E ITS H 53 M (18 00T - 50 4l 3 4K 58 JA %
Tl it 1 TR o B ) 4% R T T 1R il e 3
T ) R AE N 2 TR 6 T 3T I D 5 3 A
140 1 265 Ak 2 25 8 7 o 0 o B A8 A 5 8 52 Al Ik 4 T AT
A T 2R A BE AL AR AL Lt A K 5 R G I D 45 N
NATTHPSREAT R 4G 5 e ok » I 38 3 3 1) I 28 3 57 43
A FEAS ST o W 22 T AR A BT T R AL AR T L R
Z RGN RN,
3.1.2 HZ BB F KRB S EHESHEX

AT & T 0T 5 I 2R G 11 3¢ ol O vk R LA
— A A B RRR 2 M (E TC I MR Ry vk e LR S
Tt 2071 b A AE — 1 SRy B A0 s S A i ™
M ERLE AN T Y), R RN 2 WA, W, h
T3 T I X 2 A AR B ) B A M RN 22 R L R R A
— G ELU RR R S5 AL (1 B R G R 25 Ak Bl A I 4
T BT B DX T A 4 SR B S AH L G R L A
EATVE 20 =3/ B2 PSS Ay RS E N C i DA
SRIZ YR TCTE FH B — (W8 AR EA T A L 4 SR s
5 S5 AT B AT 55 08 A L S5t B85 AN
L AE B YA G, 2838 1) 31 B ) B A — 8w B R AR
PR SR el s B I I % 1R 1 B AT R R AR R AR Ak
HH R 1) 8l 25 18 42 3 Wik b, 23 & A A8 Ak L 0T T B —
A 5 3 FUR SR X J7 T ) WF SR
3.1.3 HfTH L5 i AR AR £

P £ £k Bl 285 R I 3T B O ) 4 o A 4 AR
T AP ITS $e 4 A4 4 L NSFTE N 1) F R HL 47
ZEA B AR L T UL B PR (8 AR AED 7
SRR Z B S5 R R E ITS i £
1T A2 A% T NS 4 F0 2 AR Ak 380 T B% ) &R e A W] g
FIBEHL R 2 L1 H il T ITS w45 3 & A Hds @ A
SRR {5 B AR /R BB I Wl 45 L AR R 1 AN
AT ZWAF BORIEAT B M R G L AT RE AL

HEFR A A LB B AR BT AT 5 A0 im R Gtk fE
22 () P R R 4 T 3k 4 TR ) T M kg R e
AW .
3.2 RRE®

P 28 Al B 25 8 45T I T S IR 1) S 3 1 4 o
AR AE 6 W 75 i P B0 ) S5 AT L R T 28 B L
AN S 30 A 30 2 A 1 I % Ak B 2 O 38 A I 2% i 2 0
TC i PX) 9 8 o AT (R T 3 T B8 P ) i s . AR T a2
FOAR Bl 5 {5 B H R 1 T R R BT I R R R R
1) 5 W) B O 52 3 W 3 1) PR 28 R T A% e 1 22 3 itk
Bt LA 3 A0 455 15 S AL S AL ) A 18 25 1 DR /NS5 T
TR DR O Y R 2R T % ) 28 4 A
G5 1) B 2K A T ISt AL il 1) A A Ok 1 T g ) 7%
14 510 R PR AR5 A2 300 W 300 o A A 30 60 4 B D ) L5 A
238 {5 B UR 283 e e W 4 4 2 AL AF 2 2= B
LR R A

R NP L e PO Rl A N G
T B A RS RIS Z R A B s A R
5 RS — R 24T %5 2 T Re R AR R 4,
AR 72 235 e A S B0 %) o BE T s BRI
Y 235 ) T AT, 1 3 45 T A ORGP AR B AR E L A
I RSk T B X S F R G R Ny P AR T
FHREAIAL J7 v 2E 47 6 W) 52 3 0 S5 IR A8 T B9 3k 3l 45
il T AT A TR A G PR S TR L T B 1 1) R 2
A2l 25 8 45T ST B O B AR R B AR R .
B1 AT DU 9 45 1k ol 25 IR 4 T I 0o 4 33 4 o1 1Y)
TR Ab A R HE HRA% 0 SR 50 38 B4l P 1 A 1 A Sy
28 AV 1 Hh R IS )2 1 BT IR L BT AR A 3 S 7Y I A 3 K
It PR 1 2l 25 78 A AS W7 ST, PR G A b R B R AE 4
T AT A A A8 3 R A S T A 2 DR IE B T
BB GIENL 7R N TRV A e v i s o T W = B
;B B A o R R ) L Ol 2 AL R FE AR R R
FE I PSS TS T 1 BT o R B AL R4 1 R
B TGS MBS R ]y i S B I 4% R A8 G
7 W) O e 2 AR R QB A [R) B, T T A A
AN & FIAS BT A8 Ak ke JR 1T 7= A 1 i 5K L 45 & B T
N LA e A5 B AL HE 5 T 5 1L 0 25 25 AH ¢ 40 5l iy &
JRECA 25 A Bl 25 R 45 3T B A B 4 R
T R R K ok A v i S SOR T DA R R
3.2.1 oA XA aedz sl 7 ik

Wit 5 1 T R AR IS T 4 T L R 3R G 1 0 A X
TETBCRE P © 28 B T (5 I 5 3 I 45 4 2 2 4
B B A% O o 3K R PR X6 8% I R 50 4% A2 38 3% A 22 [
283 5 5 TR AL B i SE v L B st b DL



% 5 4 HREF MBALTH SR TIRT B AR R R R LER 111
BHEC R BRI
P,
KB RE BIAOnIN || [mE MG
B I HITE AL SR
[=mxER A |
| maebin A bR
S % ) F ) T RRBe o] e
R S LA
T T T W4 A RERE B A T S P2 B
ZHRSOB % 4R J e B0, 3 T
) N LELE gk
RE B — 2 R P M0 0 R 5 A B -
pi e N AR e P e RIEET
% % paptihise & IR —
gﬁg %Mgggﬁ%ﬁﬂ %%gﬁgﬁﬁgﬁiif % B4 19 B oI A %Q%
i - *‘r’ J M [ o i [T ot
AR
i SO |\ oo
TR | primshp
e T [ wwwiE | [ swes |
R NS L]
(5L R HAMH m%%ﬁ;%% H
%E§§£§% NCE B TR o N ERTD]  jmdaasen
= - 8 0 R T 5 A
S A% Y
il i 45 R
U LA R ETELH
B4R [ e A ) B SRR P &

1 Rl R R AHE
Fig. 1 Model-based system framework

ACTR I T E I ZOR . A SN TR REEOAR 19 A
JE& Sy 1) 245 A1 Sl 25 08 5 B 1) S5 30 1 4 L 5 o 4 A1
T MR B . EEOR i pe R AR ] R
F1% 8 I SR A T A R S A T e X 2 [ LA i 3k L i
L3 B nl LA 350 FC R TR 1) R E [ A5 1 A X 7] R
5 R 40 I UhA T RGEIAT A UMEREAT R AR
fige s FCSEARA- 03 3 T P 45 A B A R T SR g
oA X 3 oA 4% 52 308 5 90 ) P R 4 o
3.2.2 RERFREMNT®

S B A 3 W G 114 1 2% A A 4 P L T EAK RE IR
T3 B 25 b 1TSS 3% 4 L 40 L N A5 1 B e 1A b 4
AE 3+ PRAE AT S5 1) 5 B U2 AN () 52 3 25 4 22 () {1
SN GEUR A v A . (FURE L 2 I 4 T BE R S5 A Y
SO A EHAR R A B I 110 41 3 4 ) SR s 5 B
S5 AT BB A 55 S PR R A S A G
B30 4 ORAT — RE IR A S AR RO
P F1) 8 AR E S T RE A AR K 22 57t o AN 1) 3l 25 R 4%
R A . WERERGE L ERE . M4
) A HE e SRR I I S A 1 B A O i R AL g
— € I H G L RE T . BERE A B AR Wie o) Rk Ak i g
A ROE N FR G IR RAS B 45 4 14 A W7 A2 Ak, i 4552
I S B0 VAN BT 52 3 BT B A A I S T A

SN BEUE S DAAR IIE % 0 114 7 36
3.2.3 HARAFRILH T K

E B I 52308 1 A3 {5 190 4% TG S 4 HAT 523
5 GRSl AR A o B R D R IE B 8 1 8 1
o FC) 5 308 50l s 00 AR F A T L B A ) 4 1
Ry R R S A TE AL I R A DL S
(9 R A% | S5 A A 2 S A P £ A B ) i i e
SIS 0 S HE . 3 Al T A A Y O
AN ZHENE L (A5 BUA S0k i 0% 190 2 3 22 4 M 92 1) 1
AR A N S R A AR T E A BT TSR X
“SRAETIA R — B REHL N R B L OE A A
DA AR I 5 I 9 45 4 14 A 5 B2 A A T 19 2
W] o 3o 416 A X B T ) A 4 — A 2 B2 T ) 4%
Bl 25 5 T S S o0 1 344 ol 9 1 T A5 R, AR py T
FEVE . BEAE BUACH ] BE AT BT B AR B A W
K B K TS ALD BRI B A T 4 R R L 2
B IR ORITC i R 25 4 S e A L A AR R A A2 R
P A AN [R] AR R A 52 4 28 T A B BT LR e
PO 5 T P W 3 2 ) S A IR AR I 45 AL 4 4
P B AR S 0 F A B XA [ B B 45 R R
W52 B B 4B 40 L 52 RO 4 1) 8 04 i 07 05 o X ol 4
i 77 15 BA T AN [ 2R 8 300 28 3 Bl 245 B 1Y



\

112

>‘\

I

I £ ¥ R

2013 5

AL A B S b e 1) [ 2 A T 565 9 REAE L
Sl b T S i 00 52 T ) B AR R RE I 4% 10 4 i R

Gt s 2 JE LA ST T A T i 20 T AR 2R Y )
4% E

P00 2 1k 2l 25 ] 4 3 TR B 190 5 0505 R A e 1
A TR U 1A BOHT 1 0k 58 5 5 2 BB (5 ,L.\ﬁ
AR R T AL Y o K ) 245 15 5 0 2 A 0 AT T 4 i
e 7873 AT B30 A7 8 BT IR 0 T 5 TRl i e 1 5 e
F% AT AS B R T R A oy A . H AT
T A E S A A R AR T AL L I S
PUE B9 PR 46 b LA S AT SR B4 2, BRI AR T
— 5 IR S AR AT A R 1Y B M ] R A
T35k 1 T R4 AL 2 25 4R A S E B R IRk A T
AN TR R A2 308 2 A (0 A5 Sk I 0 ) S 1Y R 285 A 4 4%
Pl R GEAE M S A% R Hhy 3 52 B BT Ak A TR 26 058
St % AF R BR ) 75 2 TR — A IE Y Y i R R L
PRAEA [7] %% 48 18] <30 175 5L BT IR A AR S 1 Ll Lok 4

e 9 265 A I 25 R P SR T S O 5 0 A A 9 A B R
PSS

S % k-

References :

1] Bt bl B, b HOE 45, STl i 190 £ B il 0 S B B AR L .
HBR A S B2 244, 2009,11(4) :520-525.
CHEN Chuan-bin, LU Feng, LI Hui-guo, et al. Discussion

on information fusion technologies for city road network[]J].

Journal of Geo-information Science, 2009, 11(4). 520-525.

(in Chinese)

FRCE AR A AR B 3SR AT RE MR Y SRR LT ). 3 B

A% T A5 .2010,10(5) :12-21.

WANG Dian-hai, QI Hong-sheng, XU Cheng. Reviewing

(2]

%’E

Journal of Transportation Systems

12-21.

traffic reliability research[]].
Engineering and Information Technology, 2010, 10(5):
(in Chinese)

[3] WAKABAYASHI H, IIDA Y. Upper and low bounds of

terminal reliability of road networks: an efficient method with

Boolean algebra[J]. Journal of Natural Disaster Science,

1992, 14(1) . 29-44.

CHEN A, YANG H, LO H K, et al. A capacity related reli-
ability for transportation networks[J]. Journal of Advanced
Transportation, 1999, 33(2) . 183-200.

[5] CHEN A, YANG H, LO HK, et al.

Capacity reliability of
a road network: an assessment methodology and numerical
results[J]. Transportation Research Part B; Methodological,
2002, 36(3): 225-252.

SANCHEZ-SILVA M., DANIELS M,

[6] LLERAS G, et al

A transport network reliability model for the efficient assignment

L7]

L9l

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

of resources[ J]. Transportation Research Part B: Methodo-
logical, 2005, 39(1): 47-63.

CLARK S, WALTING D. Modelling network travel time
reliability under stochastic demand[ J]. Transportation Research
Part B: Methodological, 2005, 39(2): 119-140.

SCOOT D M, NOVAK D C, AULTMAN-HALL L, et al.
Network robustness index: a new method for identifying crit-
ical links and evaluating the performance of transportation
networks[ J]. Journal of Transport Geography, 2006, 14(3):
215-227.
LO HK, LUO X W, SIU BW Y. Degradable transport net-
work ; travel time budget of travelers with heterogeneous risk
aversion[ ] ]. Transportation Research Part B: Methodological,
2006, 40(9): 792-806.

SIU BW Y, LO H K. Doubly uncertain transportation network
degradable capacity and stochastic demand[]]. European
Journal of Operational Research, 2008, 191(1); 166-181.
CHEN A, KASIKITWIWAT P, YANG C. Alternate capacity
reliability measures for transportation networks[ J]. Journal
of Advanced Transportation, 2013, 47(1) . 79-104.
RECKER W. CHUNG Y, PARK J, et al. Considering risk-
taking behavior in travel time reliability [ R]. Berkeley:
University of California, 2005.

CHEN A, OH J S, PARK D, et al. Solving the bicriteria
traffic equilibrium problem with variable demand and non-
linear path costs[J]. Applied Mathematics and Computation,
2010, 217(7) . 3020-3031.

BASU D, MAITRA B. Valuing attributes of enhanced traffic

information; an experience in Kolkata[ J]. Transport, 2007,

22(3): 164-173.
DAUNORAS J, BAGDONAS V. GARGASAS V. City transport
monitoring and routes optimal management system[]].

Transport, 2008, 23(2): 144-149.

CRAINIC T G, GENDREAU M, POTVIN J Y. Intelligent
freight-transportation systems; assessment and the contribu-
tion of operations research[ J]. Transportation Research Part
C: Emerging Technologies, 2009, 17(6): 541-557.
FRIESR N. GAHROOEI M R, CHOWDHURY M, et al.
Meeting privacy challenges while advancing intelligent trans-
Transportation Research Part C.

34-45.

systems[ J].
Emerging Technologies, 2012, 25(6):

portation

TAYLOR M A P. Critical transport infrastructure in urban
areas: impacts of traffic incidents assessed using accessibility-
based network vulnerability analysis[ J]. Growth and Change,
2008, 39(4): 593-616.

JENELIUS E. Network travel

structure and patterns:

explaining the geographical disparities of road network
vulnerability[ J]. Journal of Transport Geography, 2009, 17(3):
234-244.

CHEN A, YANG C, KONGSOMSAKSAKUL S, et al. Net-

work-based accessibility measures for vulnerability analysis of

degradable transportation networks[ J]. Networks and Spatial



%54

FRR,FMAAFHERIETIRT BN B H LR BHALRE

113

[21]

[22]

[23]

[24]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

Economics, 2007, 7(3): 241-256.

BELL M G H, KANTURSKA U, SCHMOCKER ] D, et al.
Attacker-defender models and road network vulnerability[ J].
Philosophical Transactions of the Royal Society A: Math-
ematical Physical and Engineering Sciences, 2008, 366 (1872):
1893-1906.

ERATH A, BIRDSALL J, AXHAUSEN K W, et al. Vulner-
ability assessment methodology for Swiss road network[]].
Transportation Research Record, 2009(2137) . 118-126.
BURSZTEIN E. GOUBAULT-LARRECQ J. A logical frame-
work for evaluating network resilience against faults and
attacks[ J]. Lecture Notes in Computer Science, 2007 (4846):
212-227.

WANG Ding-wei, IP W H. Evaluation and analysis of logistic
network resilience with application to aircraft servicing[ ] ].
IEEE Systems Journal, 2009, 3(2): 166-173.

TEE i AL S S 0 2 5 AT P S ) R AR A e LT .
P HE 5 0 .2010,27(7) :849-854.

WANG Ding-wei, YE Wei-xiong. Evaluation and analysis of
resilience and frangibility for transportation networks[]J].
Control Theory and Applications, 2010, 27 (7). 849-854.
(in Chinese)

SIMOES M L, RIBEIRO I M. Global optimization and
complementarity for solving a semi-actuated traffic control
problem[ J]. Pocedia Social and Behavioral Sciences, 2011(20) :
390-397.

BIER V M, HAUSKEN K. Defending and attacking a net-
work of two arcs subject to traffic congestion[ J]. Reliability
Engineering and System Safety, 2013(112); 214-224.
JENELIUS E., MATTSSON L G. Road network vulnerability
analysis of area-covering disruptions: a grid-based approach
with case study[J]. Transportation Research Part A: Policy
and Practice, 2012, 46(5); 746-760.

CHEN B Y, LAM W H K, SUMALEE A, et al. Vulnerability
analysis for large-scale and congested road networks with
demand uncertainty [ J ]. Transportation Research Part A:
Policy and Practice, 2012, 46(3): 501-516.

TAYLOR M A P, SUSILAWATI S. Remoteness and accessibility
in the vulnerability analysis of regional road networks[]].
Transportation Research Part A: Policy and Practice, 2012,
46(5): 761-771.

SHARIAT-MOHAYMANY A, BABAEI M. An approximate
reliability evaluation method for improving transportation
network performance[ J]. Transport, 2010, 25(2): 193-202.
REHBORN H, KLENOV S L, PALMER J. An empirical
study of common traffic congestion features based on traffic
data measured in the USA, the UK, and Germany[]J]. Phys-
ica A: Statistical Mechanics and Its Applications, 2011,
390(23/24): 4466-4485.

MIDENET S, SAUNIER N, BOILLOT F. Exposure to
lateral collision in signalized intersections with protected left

turn under different traffic control strategies[J]. Accident

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

Analysis and Prevention, 2011, 43(6): 1968-1978.
KURZHANSKIY A A, VARAIYA P. Guaranteed prediction
and estimation of the state of a road network[J]. Transporta-
tion Research Part C: Emerging Technologies, 2012, 21(1) .
163-180.

GUNTHER G, COEYMANS]J E, MUNOZ J C, et al. Miti-
gating freeway off-ramp congestion: a surface streets coord-
inated approach[ J]. Transportation Research C; Emerging
Technologies, 2012, 20(1). 112-125.

DAVIS L C. Mitigation of congestion at a traffic bottleneck
with diversion and lane restrictions[ J]. Physica A; Statistical
Mechanics and Its Applications, 2012, 391(4): 1679-1691.
HADDAD J, GEROLIMINIS N. On the stability of traffic
perimeter control in two-region urban cities[ J]. Transportation
Research Part B: Methodological, 2012, 46(9): 1159-1176.
TSEKERIS T, GEROLIMINIS N. City size, network struc-
ture and traffic congestion[J]. Journal of Urban Economics,
2013(76) . 1-14.

B B R AR L S TR SCOE T 2 AT R B 0 1 3 T
5 LA AL AR ST (). 23 B AR . 2007, 24(8) 1 103-109.
LIANG Ying, CHEN Yan-yan, REN Fu-tian. Research on
unblocked reliability of road network under different traffic
demand and supply distribution[ J]. Journal of Highway and
Transportation Research and Development, 2007, 24 (8):
103-109. (in Chinese)

FE 47 i Wi, 35 F DYNASMART 8% R 4% & vl 4 v F 55 (17,
38315 B 5 % 42,2009, 27(4) :97-100.

TANG Xi-ru, CHEN Yan-yan. Road network recovery reli-
ability based on DYNASMART [ J]. Journal of Transport
Information and Safety, 2009, 27(4) . 97-100. (in Chinese)
1R 2 B R S R T S R A AT B S LT ] s
T R4k R 5 TR, 2010,34(3) :517-519,523.
GAO Ai-xia, CHEN Yan-yan. Study of recovery reliability of
road network during incident[J]. Journal of Wuhan University of
Technology: Transportation Science and Engineering, 2010,
34(3): 517-519, 523. (in Chinese)

TR TR AR A BT 2% 9 4% 1) B 32 I I R SE P O B4
)], RGN H 4R .2009,21(20) :6670-6674.

WANG Zhi-giang, XU Rui-hua. Reliability simulation analysis of
urban rail transit networks based on complex network[ J]. Jour-
nal of System Simulation, 2009, 21(20): 6670-6674. (in
Chinese)

A0 IR K, 3R AR L T XURS: B B 1 4 RIS 1 43
Jrikl)]. ARG TR M5 508k, 2010,30(3) - 550-556.

MA Shou-feng, HE Zheng-bing, ZHANG Si-wei. Approach
based on risk for traffic network reliability[ J]. Systems Engineer-
ing— Theory and Practice, 2010, 30(3): 550-556. (in Chinese)
EEA M B B S I 4 58 P TP g L.
23 iz i TR 5 (5 B4, 2008, 6(2) :102-106, 112,

WANG Ying-jie, TAO Shi-ning, CHENG Lin. Research on
the estimating connectivity reliability of transport networks[ J].

Journal of Transportation Engineering and Information,



114

\

I

>‘\

I £ ¥ R

2013 5

[46]

[47]

[48]

[49]

[50]

[51]

[53]

2008, 6(2): 102-106, 112.
FETTE L BT AT RO ) AT R Y DX S S A ) R G
WordJ] AR R A ARFHE T 2010,40(4) - 848-851.

GUO Zhi-yong, WANG Wei.

(in Chinese)

Area traffic control system
evaluation method based on travel time reliability[ J]. Journal
of Southeast University: Natural Science Edition, 2010, 40(4) .
848-851.
VR3S IE i 4 T SR A A AT LT . i e e R
2 .2007,17(1) :135-140.

(in Chinese)

XU Liang. Analysis and research on transportation network
reliability[ J ]. China Safety Science Journal, 2007, 17 (1);
135-140.
VR B A T AT i v 4 8 3k 7T S8 0 ) 2% L.
ARG HAR . 2008,20(2) :494-498.

XU Liang, GAO Zi-you.

(in Chinese)

Urban transportation network
design based on travel time reliability[ J]. Journal of System
Simulation, 2008, 20(2): 494-498. (in Chinese)
ZHANG A M H, GAO Zi-you, REN Hua-ling. Incident-
based traffic congestion control strategy[J]. Science China
Technological Sciences, 2011, 54(5); 1338-1344.

ik WA IR JURAE B ST SO I S A AT i SR
R[] A2 i is i TR 2 4R 2009, 9(3) 1 98-102.

ZHANG Lei, LI Yi-bing. Comprehensive-model method of
reliablility analysis for traffic accident reconstruction with
redundant information[ J]. Journal of Traffic and Transporta-
tion Engineering, 2009, 9(3): 98-102. (in Chinese)

B M AR 4 ) A — R T O 6 R TR 1 90 4% 32 IR
AN 4B 75 L) ). 38 18 i AR o8 LR 5 05 . 2009, 9(4)
46-52.

DUAN Hou-li, LI Zhi-heng, LI Li, et al. Network-wide
traffic state observation and analysis method using pseudo-
color map[J]. Journal of Transportation Systems Engineering
and Information Technology, 2009, 9(4): 46-52. (in Chinese)
Aok L SRAK T RS, A5 YT IS AT S I B A5 f B
WHBARF L], E TR, 2011,13(1) 14348,

QUAN Yong-shen, GUO Ji-fu, WEN Hui-min, et al. Real-
time dynamic evaluation of urban network[]]. Engineering
Science, 2011, 13(1): 43-48. (in Chinese)

QI Hong-sheng, WANG Dian-hai, SONG Xian-min. On the
critical conditions of traffic jams[ J]. Journal of Southeast
University: English Editon, 2011, 27(2) . 180-184.

JA o sE G e TRAE AT T Sl A A o0 Y T 3 ) S
43207 8 L0 HuBk A R 22 412, 2012, 14(3) 1 292-298.
ZHOU Liang., LU Feng, ZHANG Heng-cai. Time-depend-
ent road network hierarchy based on dynamic betweenness
centrality[ J]. Journal of Geo-information Science, 2012, 14(3):
292-298. (in Chinese)

[54]

[56]

[60]

[61]

W S50 SRIIAE B AT 2T, 5. S B I R i) Sl A A Bt AL .
223 s i TR 2R, 2012,12(5) . 72-78.

YANG Zhong-zhen, WU Shan-hua. LUO Hong-hong. et al.
Optimization design model of one-way traffic for road network[]].
Journal of Traffic and Transportation Engineering, 2012, 12(5);
72-78.
AR BB bR L A BH UK A T AR T e B B 52 38
i 23 R LT )L 22 id i iy LA 2= 4, 2012,12(3) : 73-79.

DONG Chun-jiao, SHAO Chun-fu, MA Zhuang-lin, et al.

(in Chinese)

Temporal-spacial characteristic of urban expressway under
jam flow condition[ J]. Journal of Traffic and Transportation
Engineering, 2012, 12(3): 73-79. (in Chinese)
R T LA 4R A Spring FIl Aglets 1y 2 F B4R 22 17 1) 12
AL FHEHLN FH.2011,31(2) :458-461.

HUANG Da-rong, HUANG Hui-min. Access technology of
remote database integrated spring and aglets[J]. Journal of
Computer Applications, 2011, 31(2): 458-461. (in Chinese)
AR R 2 HOROR L AE L ZE T 1 2 I I Ak v T 4 sk AL o i
HELT]. e 2% ,2011,41(3) : 372-376, 380.

LI Yuan-yuan, SONG Jun, HUANG Da-rong, et al.
Improvement on media access control mechanism of vehicular
Ad-Hoc network[ J]. Microelectronics, 2011, 41(3). 372-
376, 380. (in Chinese)

LR B SR BT AN R ESE S B R
Pt e mil ] i B LR 2 . 2011, 38(6) - 153-156.

LI Yuan-yuan, SONG Jun, JIN Yan-hua, et al. Cross-layer
data transmission control based on active notify of vehicular
Ad-Hoc network node[ J]. Computer Science, 2011, 38(6):
153-156. (in Chinese)

B FY L EORAE LR L K S I At IR 2 TR A8 i g 43
JERPELT ] #5H T#,2012,19(4) :583-586.

ZHAO Ling, HUANG Da-rong, SONG Jun. Fractal charac-
teristics of mountain cities’ traffic flow with sub-health state[ J].
Control Engineering of China, 2012, 19(4): 583-586. (in Chinese)
PR TE Y. PIEE R G WA e RS Y R IR AL A A R [T ],
T B ES R R 4], 2011 ,43 (4 1) :60-63.

HUANG Da-rong, WANG Peng. Performance degradation
evaluation model of subhealth network system[]J]. Journal of
Nanjing University of Aeronautics and Astronautics, 2011,
43(S1): 60-63. (in Chinese)

WORALE M8k B R TE MBI R M KL RS
BRI SE PR A BT L. 45 1 e 55 0 L 2012,29(2) : 177-182.
HUANG Da-rong, WANG Peng, ZHU Bo. Reliability of
networked-group systems based on information entropy[]].
Control Theory and Applications, 2012, 29(2): 177-182.

(in Chinese)



