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Research on Warning Model of Intermodal Transportation Terminal
Based on Multi-source Heterogeneous Traffic Big Data

SHAN Xiao-feng'?, WANG Chi-she?, JIANG Xiao-wei
(1. Jinling Institute of Technology , Nanjing 211169, China; 2. Nanjing Innovation Centre of ITS, Nanjing 211169, China)

Abstract: In recent years, with rapid growth of traffic, the occurrence of very serious traffic
congestion increased frequently in the passenger drop-off area of intermodal transportation ter-
minal and the surrounding intersecting road network. Based on the full analysis of the multi-
source heterogeneous traffic big data sources around the intermodal transportation terminal,
the article puts forward three key technical issues around the identification of traffic conges-
tion, accurate prediction of traffic congestion delay time, real-time release of congestion infor-
mation, and dynamic guidance. An early warning model for the identification and guidance of
the operating status of a intermodal transportation terminal. The model has passed the simula-
tion test at Nanjing South Railway Station and can effectively reduce its congestion index.

Key words: big data; intermodal transportation terminal; warning model; traffic congestion;

multi-source heterogeneous

W 2 DL 3l 2 2838 e L AR 23k 255 s (A Bk P A ) 36 vl BT R R S i 9 b B L ™
A E P . R BORE LT % SRR I ) I 2 B L AR 200 BT KA IR S KRR AIR . LR S F s KAl —
B HE A R ™ Sl 2 B A 622 4 AN I B R B AR T L3 A SR A 2 . L Ak
HRER 5 R s WX AL A FAF A BE 1 S 55 0P B4 B i 2 ST 22 B A 2 R R R L G AR U Y
NAENFIE S . LTI ). B8 S 19 MG Ha i . RIS 255 % 18 IK LA = AL

7 HHE:2020 — 10 — 07
HeWB . FaEmAZRHE &R & S5 H (201704002)
TEF BN BARIEQ978—) B LM AL & RFHEF R Z Al Bid, EENFZmMR 58U,



2 & B OB o B ¥ W %36 %

1] (20132030 4F) ), Biit 3] 2030 4F . &4 L ML G FIZ AL 98 4>, X545 & 18 WX AL (1Y W 4% U 15
S E VAT BRSNS Y S T8 DR I P Ok TR B B BEE T SORN S B ST R R LA
RIS DR 24 T R DIE 2 A AT 0 3T 1 5 1 A 8l 5 e R M DX 22 5 VR R R

=4 A AR R T 25 G s AL B IR 55 K o i R AR R RN A Bl i S A L X 2R S B s KA AT B e
RSCHA) M 47 U R L A L R B R TR P A 25 5 B B XA ) BE AL A o e X 25 3 A A 5l A 2
AR IEATFAI U Xof 93 4 S 45 IR A 5 o 00 8 T o 0 ik B B T ML 3 ot s A A7 25 i IR AR B R
il 5 B A BE LS T o R IR R PR S B RR o AS SCTE S8 0 PR F £ AL ] L 5 S 0 U 0 R L
T2 VR S A S OB L B T — PR 2R s XA s AT RS HEAT I B 5 U B BUE ALY L O % T 1
TE T AU wh R AT T 05 BN

1 ZRFUZBEREGEES T

Wt RS e A ) PR e i 2 Y05 A A 3 DRSS T o A ) — A E AR . M R
5 2 A Ak P 22 R S K ) 5 308 A 8 e X S I S R S B R TR AT AR AT L AR TR S o A A 5
S BRIE A3 AT RTINS T B P TR RS T D R XA 3 AT 5 K K R A e 52
AP AT IR A WU S5 5L T 300l RO T — A S S AT A ROE v 0 R T 0 7 S A 45 5 LT
S5 434 30 Hadoop HOR 5802 98 HOR BEAT RS SE U ASE B TTRS I 40 07 s ZHANG 5550 83t 74>
A 2 UM 3 T 2 K 2 58 (DCUTBD) H 1 3838 KA 19 4387 s ZHAO 45 3 T GPS 223l K8 Xt
AC P I 1 I 23 4 Ry AT 43 AT

LR R s WX AL A 10 A R 04 58 3 K50 AT T S B 23 A AT S N T S e e A A A
B AT AF T . A DU X255 % i WX L X — SRS 7 5 L SR TR R S 18 W A T 4 S IR A A
0 R R A R AR R B B RO A e A L 3 I 5 [ I SR A T g i ] i S A AR B
WA ZETE GPS HUik AL GPS Bl 28 S Il - Hiodls 25 41 O 4l B Bce I A7 2 5 0 i s LAZR G R as X 4
S I TV K S E bR R 2 R s A A U o T R IR 2 RS T R B il o A SRR A A
7R

PR HRACEE TR

axiils ETMe

RS g o
: R ,4
sy | et | | | e

TR AR

VB
s B BT

Bl ZEXBEXRBIEMETIEY

2 FEEEIGRE
2.1 HAREM

R B GEfRLr B K is R AL R 3P  DLEE G K s X AL R R 0 X35 22 Y 5 4 38 38 R Sk Kotk UL A
ST 0 T S S R A B T L A T 3 1 T ) R R % i B ) 4% 248 AT SR ) AR A AR AT A
WM, IR — M A E SR 55 B RS, S A K KA FE N IGEL B 5 WG S. A
A5Hb B IR S HE 4K
2.2 ETHEMENZTERBRESN

J SR LR A R WXL I A RS 5 T T D A TR RS P B 0 W . A X A8 3 R A

85
A
i

REMR



54 FRLIDE I L 45 o B T 22 VR S M) S R IR Y £ 4 7 s A AL T A R BT 5T 3

ATH AT LA AT & B 3C B 5 S R MG A . — R UL 2R B KIS KA IS 0 R S i . A SC L
A 38 KB 0 B TR e BP 2 N 20 BRI A Sk I R AR A
BP B 2% th i A2 B2 i 2 A O 1 A% AR T DU R U A
S, = Eux + 0, (1

x;=f(S;) (2)
Hodr,w ARRATH  Fj ZEBBUE 6, 05 5 5 BIBE . o, IR SR A, £ IS BB,
A SCIN 25 9 P 28 P 48 B A 2k ) Sigmoid pREVE A TS PRER
1
1+e ™

B N 25 0 N JE R A 1 I 22 U S A B RS B R S 5 = RN I 0 Kl
AP IE N E LR 0 1 G P E G (L0 52 L, RIS (B ) 53 LRSI G ) 54 %,
A0 () 55 9, 1938 (S0 .

2.3 ERHKBETHE

— PR A 36 il BT A AR A 9K B AT AL R T 2 N 3 L v 5 A O KL Y AT O Ry R PR A A R Y
FEORYE . A SC AR AU R 0 g ) R AT SE R I RORS VR TSR, H T R R o R L Gk By SEAT TR 0 B A0
e 225 B o PSR B B 2 AT A O 3K B BT A R NSRS PR R R DL — AT, AR AE W T H
SEITF B A R K D 2 A L Bl D iR R

D)W R 2 0 G A R ) H 3. R T OAT TR A TE R R RS PR L IR S AR R AR T B T R X
AR F B WS FHIL AT A8 () ZE G [R] . W) 9% 25 42 30 19 42 30 SE DR I [R] 3 A X F

Laum = Lran T Laiop T Lioliow (4
P 0 T8 FE A TEAT BRI 8] 5 00, R T8 AT DI 5 ion D DR ASF 0 /DN B 2 IR Ol 15 B 1) 4 00 SEE 25 B [, JHC
(515 .

fl)=

(3

_Sim A T
t[nllow_ o + 2 2d1 (5)

Forp s Spu g 38 FE R B At g SN]SR A 20 0 Dol P S {E . 0 AT 508 B9 AT B EE .

2) 3B MUAT R A RIS )35 . AR SO A 35 RUAT O B AR AR R b B RN ] 45 A 36 A A S R AR AT
Ao BT AT O BN RE A AR B o B SR ) — AP G B
2.4 BEFREREAH

i 2.2 5 2.3 W B R S IR R TR RS S A B R A R -

1) 75 S SR A5 AR B T R AR SR AL SEE A S AR R A B KA O 3 A B AT g A A
B ERAFING . AN LR EE T R ER . eI R EE e M AR R EE. B
A7 B3 B 3k B S T 0 HE BN A I [ L7 S T 5 R RS I A

BT . fF 2.2 W 4 P 5 RE N IE R AT AR IORES T ERE AT R A N
WAEAT BRI AT ] o 2.2 3y 13 3 BTE NI A MOIRES TR L A AT I 4% 2. 3 Y
B AT R R T R A R S WoR B R Be b Bt B R 2%

3 HEGEEREENTENA

3.1 BRAEBEETATEINRK

AR A AL R VE B B SR ORT M . AR BRI . R M ALE E R S
Ui 22 SR RO RV L T S P R . AR R ARl R LT v & R BRI Vissim #AR A EC
ZEPRWME 1 PR,



4 & OB OB o B ¥ M 5% 36 %

R1 BEREEEE.EERTRR Visim FEER

"% P/ (km + h ) P A OB IR FIREDR /s
(AN 7.2 9.5 247.9
7] 22.18 3.46 76.26

FBAL T G & U R B LA R R Rt e 0 b B A R R e R T R T X R L b
J 3 v 1) R R T RS TR ) 1 VT X, IR H A LT X 3 AR 53 Ah s X B g R
BB £ IR N 2 — WL 5 R is R Bk = B i . A O W AL s B A M T SR
-k 2 0 R T L DY A R R AT R G S B e s = S R R R R RES
TFEWEERE TR E
3.2 BEMHTENRA
3.2.1 MRy Ll X 45 R PR il o X R A 00 i 0k DX A A R A L T e SR S A R
I 9 HT T PN A SR A TR 2D AR AR 5 D DR TR A A 0 45 0 S 9 4 O M s
W TR A B 22 AP 35 DA ST B8 U A A BIOAY 7 Sk I CIBCP 28 4 Sk IFIED o A2 0 BACI JRE R E L %
B A7 Bl n 18] i B S8 | % BV 2 B BE AR S BP M2 0 25 B A0 1 i A\ S8l B R TR L i A 2
Ry 4 Gul 5 G, FRWBLRHE AR KA AREAT S BRI [E) 350 S /R AT s WSRO 1 = 3 4, W45 &
O AT SE R T3 5 BOH R AR O 3~10 min CPRIEIERIFH LK 2) .

B 2 X (8] 3 4 i) 25 4 U HE BA K B B 3 I R A T 2R A TS i A &

MR AL S0 A 5 A FIEL 123 AT R E L AT LU %54 5 5 AU IE AT AR E . TE R A
i 6] g AT 7 A SR SR 2 PR
F2 EREWMILSHEE TR E IR b ER

L] S E/(km h™ 1) P HER /s LAY T - 35 JE R/ s
i1 7.7 226. 6 189. 1
il 2 6.4 285. 6 268.5
iE 3 6.0 302.2 236.3
%58 4+5 8.6 177.2 179.3
Bt 7.2 247.9 218.3

3.2.2 M EFF LA &R AT (EEE R Ul % am A AL 1K il BT R R S i b 2 2 R B S A T A
WA 4 Pizs . AL 1.2.3.6.8 22248 1 BB I 8% . A7 B 5.7 #5224 2 BRG A i &% . (7 B 4 2% 3 B
TR A I 45 o S IR 523 i 3 A 1 2 K 5 T I 0 A% B 5l A B e A Ak B 3 A 24 G S R
S FE RS B 18] A7 F



54 FRLIDE I L 45 o B T 22 VR S M) S R IR Y £ 4 7 s A AL T A R BT 5T 5

TE 22 A~ I8 5 P20 W A0 B AT AT B s S R AN I8T 5 Bras o fEIE 4 L E 1.2.3 Ab il A B — B S Bk LA
S N S S A AT D0 M I8 il B AR TR AR R IR IR AR R R M R g e R S P i S I R A
T R R AT 4 B DR AT R AE R N 1]

B4 BRHETEMERNSBLEMERER
4 4 iF

LA i XA R S B A bR %5 3 i 7 UL ORI R AR S5 i) SCREBR T L X TOT IR G G i i R ot i
BB GEIC  AAE ZY BA B R AR SR T 2 U S R S T R RO IR AT 25 s XA Y 2 T
B 559755 K B B B4 R B 15 R 5 50l R R R AT T AT KR O A DR 25 s A ) R B AR TR
1 S 5507 vk

S %30k :

(1] MR, BR3¢, B BT, 46 ik 1 R B0 40 1 30 i T e X 3e B A =0 4 B [ C L &+ 5 1 U v 1198 8 3238 4F 4% 2019
572 —583

L2 5RO PR, KRB B0 30 i 238 A7 8 A7 {5 18 S5 A4 B0 LT ], 3 ML 0, 2018, 35(12) 1139 — 142

[3] WU L L,CHANG M,WANG X M. Development of the real-time on-road emission(ROE v1. 0) model for street-scale air
quality modeling based on dynamic traffic big data[ J]. Geoscientific Model Development,2020,13(1):23 — 40

[4] LIW G,ZHU J,ZHANG Y .et al. Design and implementation of intelligent traffic and big data mining system based on
internet of things[]]. Journal of Intelligent & Fuzzy Systems,2020,38(2):1967 — 1975

[5] ZHANG J Q.CHEN Z H,XU Z J,et al. A distributed collaborative urban traffic big data system based on cloud compu-
ting[ J]. IEEE Intelligent Transportation Systems Magazine,2019,11(4) ;37 — 47

[6] ZHAO P J,HU H Y. Geographical patterns of traffic congestion in growing megacities: big data analytics from Beijing
[17. Cities,2019,92:164 — 174

(7] ZfRUEE . Jo A 2 38 A T 00 -5 3% i B IO 2 5 40 4% U3 O A 0 9 5 LD . V6 22 K22 K%, 2019

[8] ELLEUCH W,ALI W, ADEL M. Towards an efficient traffic congestion prediction method based on neural networks
and big GPS datal[ J]. lium Engineering J,2019,20(1):108 — 118

(9] Wz, EHET A 45, 30T I8 K 50 38 1 427 (0 AR A 22 I 45 P AT LT ). b 3 T K 4 % 2. 2018,38(5) 1487 — 492

[10] ByJ7 B 224k AE . RALER G % B MR AL 26 ol P 19 B S 2 [T ] v B2 2 4, 2018, 31(9) : 138 — 149

(TUAE St 71D



