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7LPH�3UHGLFWLRQ�7KURXJK����RQJHVWHG�5RDG�6HFWLRQ��

�L�L��KHQJ� �LTL�:HL �LQKDR��XDQJ �LQJ��L��

0DWKHPDWLFDO�0RGHOLQJ�,QQRYDWLRQ�/DE��1RUWK��KLQD�8QLYHU�LW��RI�6FLHQFH�DQG�7HFKQRORJ���7DQJ�KDQ���HEHL����������

�KLQD�

�57,�/(�,1)2 �%675��7

�UWLF�H�KL�WRU�

5HFHLYHG����)HEUXDU������

5HYL�HG�����)HEUXDU������

�FFHSWHG�����SULO�����

3XEOL�KHG�2QOLQH������SULO������

)LU�W��WKH�FHOOXODU�DXWRPDWRQ�ZD��X�HG�WR��LPXODWH�D��7��MXQFWLRQ��DQG�WKH�

correlation�analysis�was�performed�by�combining�the�traf�c�pattern�and�

WKH�FRUUH�SRQGLQJ�GDWD�WR�REWDLQ�WKH�UHD�RQ�IRU�WKH�LQDFFXUDWH�SUHGLFWLRQ�

WLPH�RI� WKH�QDYLJDWLRQ��RIWZDUH��7KH�FROOHFWHG�GDWD� L��SUHSURFH��HG�WR�

REWDLQ�WKH�GULYLQJ�WLPH�RI�PXOWLSOH� URDG�YHKLFOH�� LQ�D�ZHHN��DQG� WKL��L��

used�as�the�in�uencing�factor.�Reuse�the�collected�information:�the�length�

RI�WKH�LQWHU�HFWLRQ��WKH�DYHUDJH��SHHG�RI�UHDO�WLPH�YHKLFOH��DW�WKH�LQWHU�HF�

tion,�and�the�length�of�the�intersection.�The��rst�two�processes�of�the�three�

SUH�SURFH��LQJ�SURFH��H��DUH�FRQ�LGHUHG�WRJHWKHU�WR�REWDLQ�D�WLPH�GHSHQ�

GHQW�IDFWRU��7KH�FRUUHODWLRQ�IDFWRU��DQG� WKH�GXUDWLRQ�RI�WKH�LQWHU�HFWLRQ��

DUH�X�HG� WR�SUHGLFW�WKH�UH�XOW��RI�QHXUDO�QHWZRUN�WUDLQLQJ��%D�HG�RQ� WKH�
analysis�and�prediction�of�the�data,�the�causes�of�urban�traf�c�congestion�

DUH�DQDO�]HG��DQG�PHD�XUH��WR�UHGXFH�XUEDQ�FRQJH�WLRQ�DUH�SURSR�HG�

.H�ZRUG��

�HOOXODU�DXWRPDWD

6LPXODWLRQ

%3�QHXUDO�QHWZRUN

Traf�c�jam�

��RUUH�SR�GL�J��XWKRU�

�L�L��KH�J�

0DWKHPDWLFD��0RGH�L�J�,��RYDWLR���DE��1RUWK��KL�D�8�LYHU�LW��RI�6FLH�FH�D�G�7HFK�R�RJ���

5H�HDUFK�GLUHFWLR����FFRX�WL�J�

��PDL��������������TT�FRP�

�ERXW�RWKHU�DXWKRU��

�LTL�:HL��5H�HDUFK�GLUHFWLR���0DWKHPDWLF��D�G��SS�LHG�0DWKHPDWLF�����PDL��������������TT�FRP�

;L�KDR��XD�J��5H�HDUFK�GLUHFWLR���,PDJH�3URFH��L�J����PDL�������������TT�FRP

*XLGD�FH�7HDFKHU���L�J��L���DWH�RI�ELUWK��6HSWHPEHU��������8�LW��0DWKHPDWLFD��0RGH�L�J�,��RYDWLR���DE��1RUWK��KL�D�8�LYHU�LW��

RI�6FLH�FH�D�G�7HFK�R�RJ���5H�HDUFK�GLUHFWLR����DWD�PL�L�J��

����QWURGXFWLRQ

:
LWK�WKH�DFFHOHUDWLRQ�RI�XUEDQL]DWLRQ�DQG� WKH�

UDSLG�JURZWK� RI�XUEDQ� YHKLFOH� RZQHU�KLS��

WUDIILF�FRQJH�WLRQ�L��EHFRPLQJ��HULRX���1DYL�

JDWLRQ��RIWZDUH�PDLQO��FRQ�LGHU���SHHG�OLPLW��DQG�DYHUDJH�

�SHHG�ZKHQ�SUHGLFWLQJ�WUDQ�LW� WLPH���RZHYHU��LQ�WKH�FD�H�

RI� WUDIILF�FRQJH�WLRQ��WKH�SUHGLFWHG�WLPH�GLIIHU��JUHDWO��

from�the�actual�time.�Therefore,�it�is�of�great�signi�cance�

to�establish�of�a�traf�c�congestion�prediction�model�which�

accurately�predicts�the�time�to�pass�the�traf�c�jam.

����HWHUPLQH�WKH�5HODWLRQVKLS

2.1�Road�Traf�c�Simulation�Model

Study�the�relationship�among�traf�c��ow,� traf�c�density,�

DQG�DYHUDJH�YHKLFOH��SHHG�

The�relationship�between�traf�c�density�(p)�and�traf�c�

�ow�(N)�is:

�
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:KHUH�/�L��WKH�OHQJWK�RI�HDFK�ODQH�LQ�WKUHH�GLUHFWLRQ��

7KH�UHODWLRQ�KLS�EHWZHHQ�DYHUDJH��SHHG��Y��DQG�YHKLFOH�

�ow�(N)�is:

( )
1

Y6XP
Y L=

:KHUH� LY �L��WKH��SHHG�RI�HDFK�FDU"

�����HOOXODU��XWRPDWRQ

)LJXUH����Traf�c�simulation

As�shown�in� the��gure,� the�road�in�three�directions�is�

UHJDUGHG�D��D�RQH�GLPHQ�LRQDO�GL�FUHWH� ODWWLFH�FKDLQ��7KH�

simpli�ed�vehicle�driving�rules�are:�Black�cell�indicates�a�

FDU�DQG�ZKLWH�FHOO� LQGLFDWH��D�FDU�IUHH��,I� WKHUH�L��D�FDU�LQ�

WKH�IURQW��TXDUH���WRS��LI�WKHUH�L��QR�FDU�LQ�WKH�IURQW��TXDUH��

PRYH�D�JULG�IRUZDUG�

����(�SHULPHQWDO�6LPXODWLRQ

������(�SHULPHQWDO�3DUDPHWHUV

%D�HG�RQ� WKH�DFWXDO� �LWXDWLRQ�RI� WKH� URDG��YL�XDOL]H�

roads�in�MATLAB�by�de�ning�the�matrix.�In�this�experi�

ment,�the�road�length�L�is�80m.�Vehicle�speed�is�a�random�

distribution�within�0-2.�Vehicles�turning�at� intersections�

DUH� UDQGRPO��GL�WULEXWHG�HYHQW���7KH�QXPEHU�RI��LPXOD�

WLRQ��WHS��L��������DQG�WKH�XQLW��WHS�WLPH�L�������

�������QDO�VLV�RI�5HVXOWV

6RPH�WUDIILF� IORZ��DYHUDJH� �SHHG�DQG� WUDIILF�GHQ�LW��

GDWD�DUH�D��IROORZ��

7DEOH����3DUWLDO�GDWD�RI�H[SHULPHQWDO�UH�XOW�

6HULDO�1XPEHU Vehicle�Flow(N) �YHUDJH�6SHHG� Y � Traf�c�Density(p)

� � � �

� � � ������

��� ��� ��� ���

���� ��� ������ �����

3HUIRUP�D� �LQJOH�IDFWRU�DQDO��L��ZLWK�FRQ�LGHULQJ� WKH�

LPSDFW�RI� WUDIILF�GHQ�LW��RQ�DYHUDJH�YHKLFOH� �SHHG��7KH�

results�are�shown�in�the��gure:

)LJXUH����)LW�UHQGHULQJ�

�RUUHODWLRQ�FRHIILFLHQW� L�����������,W� FDQ�EH��HHQ�WKDW�

when�the�traf�c�density�is�0-0.05,�the�curve��tting�effect�is�

poor�and�the�correlation�is�not�high;�when�the�traf�c�den�

sity�is�more�than�0.05,�the�curve��tting�effect�is�good�and�

WKH�FRUUHODWLRQ�L��KLJK�

6R�� LW� L��FRQFOXGHG� WKDW� WKH�YHKLFOH��SHHG� L��JUHDWO��

DIIHFWHG�E��RWKHU�IDFWRU���XFK�D���XEMHFWLYH�IDFWRU��LQ�WKH�

UDQJH�RI���������5HPRYH�WKL��SDUW�RI�WKH�GDWD��DQG�SHUIRUP�

FRUUHODWLRQ�DQDO��L��DJDLQ�

)LJXUH����)LWWLQJ�HIIHFW�PDS�DIWHU�����

The�correlation�coef�cient�is�0.87�and�the�correlation�is�

good.�It�is�concluded�that�when�the�traf�c�density�is�great�

er�than�0.05,�the�traf�c�density�becomes�the�main�factor�

'2,��KWWS����GRL�RUJ����������PHW�Y�L������
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DIIHFWLQJ�WKH�DYHUDJH��SHHG�

Considering�the�impact�of�traf�c��ow�and�traf�c�densi�

W���SHUIRUP�D�WZR�IDFWRU�DQDO��L��RQ�WKH�LQWHUFHSWHG�GDWD��

7KH�DQDO��L��UH�XOW��DUH�D��IROORZ��

)LJXUH����)LWWLQJ�UH�XOW��RI�WZR�IDFWRU�DQDO��L�

The�correlation�coef�cient�is�0.8921.�Therefore,�the�av�

erage�speed�is�affected�by�traf�c��ow�and�traf�c�density.

���7LPH�3UHGLFWLRQ�WKURXJK��RQJHVWHG�D�5RDG�

�HFWLRQ

����(VWDEOLVKPHQW�RI��3�1HXUDO�1HWZRUN

Build�a�BP�neural�network�model�with� time�as�the�in�u�

HQFLQJ�IDFWRU��3HUIRUP�FRUUHODWLRQ�DQDO��L��DQG�GDWD�LPDJH�

FRPSDUL�RQ�ED�HG�RQ�������� ������� �������

������� �������� �������� ��������

�������� �������� ����������������WUDIILF� LQIRU�

mation��ow�in�a�week.�The�results�are�as�follows:

)LJXUH����7KH�UH�XOW�

�QDO��L���KRZ��WKDW�WKH�UX�K�KRXU�L��PDLQO��FRQFHQWUDWHG�

LQ�WKH�ODWH�UX�K�KRXU��5RDG�OHQJWK�DQG�DYHUDJH��SHHG�DUH�GL�

UHFW�IDFWRU���ZKLOH�WLPH�DQG�ZHHN�DUH�LQGLUHFW�IDFWRU��

����7UDIILF�7LPH�3UHGLFWLRQ�0RGHO�EDVHG�RQ��3�

1HXUDO�1HWZRUN

Preprocess�the�data�used�in�this�article�and�de�ne�the�time�

IDFWRU�WKDW�UH�WULFW��YHKLFOH��IURP�FUR��LQJ�WKH�LQWHU�HFWLRQ�

D�� Y

�
HY =

�

������1HWZRUN��RQVWUXFWLRQ

7KH�LQSXW�OD�HU� L�� [ ]����� �� YYY HHH; == ��7KH�RXWSXW�

OD�HU�L�� [ ]����� �� 777� == �

,QSXW�OD�HU��7KH�WUHH�RI�QHXURQ��L��HTXDO�WR�WKH�QXPEHU�

RI�GLPHQ�LRQ��RI�WKH�LQSXW�YHFWRU� LQ�WKH�OHDUQLQJ��DPSOH��

(DFK�QHXURQ�L��D��LPSOH�GL�WULEXWHG�KRSH�WKDW�SD��H��WKH�

LQSXW�YDULDEOH��GLUHFWO��WR�WKH�KLGGHQ�OD�HU�

�LGGHQ�OD�HU��7KH�KLGGHQ� OD�HU�RXWSXW�FDOFXODWLRQ�IRU�

PXOD�L��

( ) ( )�M
D

�
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



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2XWSXW�OD�HU��7KH�QHXURQ�WUHH�LQ�WKH�RXWSXW�OD�HU�L��HTXLY�

DOHQW�WR�WKH�GLPHQ�LRQ�N�RI�WKH�RXWSXW�YHFWRU�LQ�WKH�OHDUQLQJ�

�DPSOH��7KH�RXWSXW�RI�QHXURQ�FRUUH�SRQG��WR�WKH�HOHPHQW�RI�

WKH�H�WLPDWLRQ�UH�XOW��7KHUH�L��D�FDOFXODWLRQ�IRUPXOD�

( ) ( ) ( )PNMKN�
P

N
N ���������

�

==∑
=

ω

7KH�QHXUDO�QHWZRUN�PRGHO�KD��D�IXOO�WLPH�SUXQLQJ�DOJR�

rithm.�The��ne-tuning�process�is�as�follows:

H �� N � N= −∑
N

P

=�

( ) ( )

:KHUH� �� N( ) �DQG� ( )N� �DUH�WKH�H[SHFWHG�RXWSXW�DQG�
WKH�RXWSXW�SUHGLFWHG�E��WKH�QHXUDO�QHWZRUN�UH�SHFWLYHO��

�������QDO�VLV�RI�3UHGLFWLRQ�5HVXOWV

The��gure�shows�that�after�44�data�iterations,�the�optimal�

IRUHFD�W�YDOXH�RI�SURMHFW�DSSURYDO�ZD��REWDLQHG��7KH�EOXH�OLQH�

L��WUDLQLQJ�GDWD��WKH�JUHHQ�OLQH�L��YDOLGDWLRQ�GDWD��DQG�WKH�UHG�

'2,��KWWS����GRL�RUJ����������PHW�Y�L������
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OLQH�L��WH�W�GDWD��,Q�WKH�DERYH�GDWD�����������������WUDLQLQJ�

PRGH�L��X�HG�WR�REWDLQ�WKH�GDWD�WR�EH�SUHGLFWHG����IXQFWLRQDO�

WH�W�RI�WKH�JUDGLHQW�GH�FHQW�PHWKRG�ZD��SHUIRUPHG�RQ�WKH�

PRGHO��DQG�WKH�IROORZLQJ�UH�XOW��ZHUH�REWDLQHG�

7KH�JUDGLHQW�PHWKRG�L��D� IXQFWLRQ�RI� WKH�JUDGLHQW�GH�

�FHQW�PHWKRG�DQG�KD��D�JRRG�HIIHFW�

'XULQJ�WKH�YDOLGDWLRQ�FKHFN�WUDLQLQJ��WKH����WHP�ZLOO�DXWR�

PDWLFDOO��LQSXW�WKH��DPSOH�GDWD�LQ�WKH�YDOLGDWLRQ��HW�WR�WKH�QHX�

UDO�QHWZRUN�IRU�YDOLGDWLRQ�HDFK�WLPH�WKH�WUDLQLQJ�L��FRQGXFWHG��

�IWHU�LQSXWWLQJ�WKH�YDOLGDWLRQ��HW���RX�ZLOO�JHW�DQ�HUURU�

,I�WKH�OHDUQLQJ�UDWH�L��KLJK��WKH����WHP�PD��EH�XQ�WDEOH��

,I� WKH�OHDUQLQJ�UDWH�L��ORZ��WKH�WUDLQLQJ�SHULRG�L��WRR�ORQJ��

DQG�WKH�UHTXLUHG�HUURU�FDQQRW�EH�DFKLHYHG��,Q�JHQHUDO��ZH�

WHQG�WR�FKRR�H�D��PDOOHU�OHDUQLQJ�UDWH� WR�NHHS�WKH����WHP�

�WDEOH�DQG�MXGJH�E��RE�HUYLQJ�WKH�HUURU�GHFOLQH�FXUYH�

��UDSLG�GHFUHD�H�LQGLFDWH��WKDW�WKH�OHDUQLQJ�UDWH�L��PRUH�

DSSURSULDWH�� DQG�D� ODUJHU�R�FLOODWLRQ� LQGLFDWH�� WKDW� WKH�

OHDUQLQJ�UDWH�L��KLJKHU��6R��GXH�WR�GLIIHUHQW�QHWZRUN��FDOH���

WKH�FKRLFH�RI�OHDUQLQJ�UDWH�PX�W�EH�DGMX�WHG�

,Q�RUGHU�WR�SUHYHQW�PRGHO� WUDLQLQJ�IURP�RYHUILWWLQJ��D�

WH�W�DQDO��L��ZD��SHUIRUPHG�RQ�WKH�PRGHO��*LYH�WKH�UH�XOW�

D��IROORZ��

5��TXDUHG�RI� WUDLQLQJ�GDWD�L�����������5��TXDUHG�RI�

Validated�date�is�0.87412.�R-squared�of�Tested�data� is�

���������5��TXDUHG� IRU� DOO�GDWD� L�����������%��FRP�

SDULQJ�WKH�WUDLQLQJ�UH�XOW��LQ�WKL��SDSHU��ZH�FDQ��HH�WKDW�

WKL��PRGHO�L���XLWDEOH�IRU� UHDO�WLPH� URDG�FRQGLWLRQ�SUH�

GLFWLRQ�

4.�Signi�cance

It� is�concluded�that� the�predicted�time�of�traf�c�jam�sec�

WLRQ��L��DIIHFWHG�E��WLPH��ZHHN��URDG�OHQJWK�DQG�UHDO�WLPH�

LQWHU�HFWLRQ��SHHG�E��SURFH��LQJ� WKH�GDWD�RI�6KHQ]KHQ���

WUDIILF�FRQGLWLRQ�LQIRUPDWLRQ�� ,Q�WKH�SHU�SHFWLYH�RI�ELJ�

data,�the�causes�of�urban�traf�c�congestion�are�analyzed.�

On�this�basis,�propose�measures�for�scienti�c�planning�to�

RSWLPL]H�OD�RXW�DQG�X�H�ELJ�GDWD�WR�XQGHU�WDQG� WKH�FLW���

It� is�of�great�signi�cance�to�predict�the�crux�of�the�traf�c�

congestion�problem�and�new�direction�of�traf�c�manage�
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