
��

��R�������������F��R����F����F������������������������������������VV���������D��D�������

��V������������������D�����������V������V����� '2,��KWWSV���GRL�RUJ����������IUDH�Y�L������

Frontiers�Research�of�Architecture�and�Engineering

KWWSV���RMV�ELOSXEOLVKL�J�FRP�L�GH[�SKS�IUDH

�57,��(

)DFWRUV��IIHFWLQJ�5RDG�5DWLQJ��

)HL��DQJ� %RN�DQ��KDQJ 5�LVK���RQJ�

&ROOHJH�RI�(OHFWULFDO�(�JL�HHUL�J��1RUWK�&KL�D�8�LYHUVLW��RI�7HFK�RORJ���7D�JVKD���+HEHL����������&KL�D�

�57,&/(�,1)2 �%675�&7

�UWLF�H�KLVWRU�

5HFHLYHG����-D�XDU������

5HYLVHG�����-D�XDU������

�FFHSWHG�����-D�XDU������

3XEOLVKHG�2�OL�H�����-D�XDU�������

The�decision�of�traf�c�congestion�degree�is�an�important�research�topic�

today.�In�severe�traf�c�jams,�the�speed�of�the�car�is�slow,�and�the�speed�

HVWLPDWH�LV�YHU��L�DFFXUDWH��

This�paper��rst�uses�the�data�collected�by�Google�Maps�to�reclassify�road�

OHYHOV�E��XVL�J�D�DO�WLF�KLHUDUFK��SURFHVV��7KH�YHKLFOH�VSHHG��URDG�OH�JWK��

normal�travel�time,�traf�c�volume,�and�road�level�are�selected�as�the�input�

features�of�the�limit�learning�machine,�and�the�delay�coef�cient�is�select�

HG���V�WKH�OLPLW�OHDU�L�J�PDFKL�H�DV�WKH�RXWSXW�YDOXH�����IROG�FURVV�YDOL�
GDWLR��LV�XVHG��&RPSDUHG�ZLWK�WKH�WUDGLWLR�DO��HXUDO��HWZRUN��LW�LV�IRX�G�

WKDW�WKH�WUDL�L�J�VSHHG�RI� WKH�OLPLW�OHDU�L�J�PDFKL�H�LV����WLPHV�WKDW�RI�

WKH�WUDGLWLR�DO��HXUDO��HWZRUN��D�G�WKH�PHD��VTXDUH�HUURU�LV�����WLPHV�WKDW�

of�the�traditional�neural�network.�The�stability�of�the�model�Signi�cantly�

KLJKHU�WKD��WUDGLWLR�DO��HXUDO��HWZRUNV�

Finally,�the�delay�coef�cient�predicted�by�the�extreme�learning�machine�

D�G�WKH��RUPDO�WUDYHO�WLPH�DUH�FRPEL�HG�ZLWK�WKH�N�RZOHGJH�RI�TXHXL�J�

theory�to��nally�predict�the�delay�time.
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the�acceleration�of�urbanization,�urban�population�

and�vehicles�have�continued�to�increase,�urban�traf�c�

issues�have�received�widespread�attention,� traf�c�conges�

WLR��KDV�EHFRPH�L�FUHDVL�JO�� VHULRXV��D�G�XUED��WUDIILF�

VSDFH�KDV�EHFRPH�L�FUHDVL�JO��VDWXUDWHG��([LVWL�J��DYL�

JDWLR��VRIWZDUH�RIWH��REWDL�V�UHDO�WLPH�*36�GDWD�WKURXJK�

VRIWZDUH�L�VWDOOHG�L��WKH�YHKLFOH�WR�GHWHUPL�H�WKH�FXUUH�W�

URDG�FR�JHVWLR��VLWXDWLR���+RZHYHU��X�GHU�VHYHUH�WUDIILF�

MDPV��WKH�VSHHG�RI�WKH�FDU�LV� VORZ��D�G�WKH�VSHHG�HVWLPD�

tion�is�very�inaccurate.�As�a�result,�the��nal�predicted�time�

LV�RIWH��PXFK�VKRUWHU�WKD�� WKH�DFWXDO� WLPH��RU�HYH��R�H�

WH�WK�RI�WKH�DFWXDO� WLPH��7KHUHIRUH��HYHU��GULYHU�KRSHV�WR�

EH�DEOH� WR�PRUH�DFFXUDWHO��SUHGLFW� WKH�WLPH�RI�YHKLFOHV�

SDVVL�J�WKURXJK�D�FR�JHVWHG�URDG�VHFWLR��� VR�DV� WR�DYRLG�

WKHP�H�WHUL�J�WKH�FR�JHVWHG�URDG�VHFWLR��D�G�UHGXFH� WKH�

ZDVWH�RI�WLPH�

��DO�VLV�RI� WKH�PRGHO��%HFDXVH�WKH�OH�JWK�D�G�VFDOH�

RI�WKH�URDG�VHFWLR�V�D�G�WKH�ORFDWLR��RI�WKH�VHUYLFH�WDUJHW�

PDFKL�H�VHFWLR�V�WKHPVHOYHV�DUH�GLIIHUH�W��LW�LV��RW�HDV��WR�

analyze�traf�c�congestion.

����QDO�VLV�RI�5RDG��RQJHVWLRQ

7KH� URDG�FR�JHVWLR�� LV� UHODWHG�WR� WKH� WUDIILF�FR�GLWLR��

RI�WKH�URDG�VHFWLR���D�G�WKH�WUDIILF�FR�GLWLR��RI� WKH�URDG�

VHFWLR�� LV� DOVR� UHODWHG� WR� WKH�ZHDWKHU�FR�GLWLR�V�RI�WKH�

day,�the�position�and�traf�c�status�of�the�road�section,�the�

traf�c�volume�during�the�road�section�time,�and�the�road�

VHFWLR���7KH�RYHUDOO� OH�JWK� LV� UHODWHG� WR�PD��� IDFWRUV��
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Even�the�traf�c�conditions�on�different�roads�in�the�same�

VHFWLR��RI�WKH�URDG�DUH�YHU��GLIIHUH�W�

,��RUGHU�WR�VLPSOLI��WKH�PRGHO��GLVWL�JXLVK�EHWZHH��GLI�

ferent�sections,�and�explain�the�above�de�nitions�separately,�

WKHVH�L�GLFDWRUV�KDYH�DGGHG�UHODWLYH�UHIHUH�FH�GDWD�� WDNL�J�

L�WR�DFFRX�W�UHOHYD�W�IDFWRUV�VXFK�DV�WUDIILF� IORZ��VHFWLR��

OH�JWK��JHRJUDSK���FOLPDWH��D�G�H�YLUR�PH�W��PDNL�J�WKH�

HYDOXDWLR�� L�GLFDWRUV�FRPSDUDEOH���W�WKH�VDPH�WLPH�� WKH�

FRPSDULVR��EHWZHH��URDG�L�GLFDWRUV�PDNHV�LW�SUDFWLFDO�

'LYLGH� WKH� URDG�VHFWLR����FFRUGL�J� WR�H[SHULH�FH��

WKH� OH�JWK� RI� WKH� URDG� VHFWLR�� VKRXOG� JH�HUDOO�� EH�

�����NPB��NP���D�G�GLIIHUH�W�YDOXHV�FD��EH�WDNH��DFFRUG�

L�J�WR�GLIIHUH�W�URDG�FR�GLWLR�V�D�G�VSHHG�FR�GLWLR�V��'XH�

WR� WKH�JRRG�URDG�FR�GLWLR�V�D�G�KLJK�YHKLFOH�VSHHG�� WKH�

OH�JWK�RI�WKH�URDG�VHFWLR��FD��EH�DSSURSULDWHO��H[WH�GHG��

The�traf�c�speeds�of�downtown�and�commercial�areas�are�

relatively�low,�and�there�is�a�large��ow�of�people,�and�the�

URDG�FR�GLWLR�V�DUH�PRUH�FRPSOLFDWHG��VR�VKRUWHU�OH�JWKV�

DUH�SUHIHUDEOH����G�WKH�URDG�VHFWLR��FD��EH�VHW�DFFRUGL�J�

WR�WKH�ORFDWLR��RI�WKH�URDG��,��WKLV�TXHVWLR���GLUHFWO��VHOHFW�

WKH�URDG�VHFWLR��GLYLGHG�E��*RRJOH�0DSV��&KDUDFWHULVWLF�

parameters�of�traf�c��ow:

According�to�experience,�the�traf�c��ow�parameters�are�

applied�to�quantify�the�traf�c��ow�changes,�indicating�that�

the�characteristics�re�ect�the�state�of�traf�c�congestion.�In�

practical�applications,� traf�c��ow,�speed,�and�traf�c�den�

sity�are�the�three�most�widely�used�traf�c�parameters.

2.1�Traf�c�Flow

7KH��XPEHU�RI�YHKLFOHV�SDVVL�J�D�SODFH�R��D�URDG�SHU�X�LW�

time�is�called�traf�c��ow.
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Among�them:�Q�is�the�traf�c��ow;T�is�the�length�of�the�

REVHUYDWLR��SHULRG��1� LV� WKH��XPEHU�RI�YHKLFOHV�SDVVL�J�

WKURXJK�WKH�REVHUYDWLR��SRL�W�GXUL�J�WKH�SHULRG�

Traf�c��ow�will�change�with�time�and�space.�It�is�a�dy�

namic�parameter.�Traf�c��ow�can�be�used�as�a�characteristic�

to�measure�urban�traf�c�congestion,�and�its�changing�law�

can�re�ect�road�congestion�to�a�certain�extent.�However,�be�

FDXVH�GLIIHUH�W�URDG�FR�JHVWLR��VWDWHV�PD��RFFXU�X�GHU�WKH�

same�traf�c��ow�conditions,�there�is�often�a�large�error�in�

judging�road�congestion�traf�c�conditions�only�by�applying�

traf�c��ow.�In�practical�applications,�we�should�even�char�

acterize�with�other�traf�c��ows�Parameters�in�combination.

����6SHHG

7KH�GLVWD�FH�D�YHKLFOH�WUDYHOV�SHU�X�LW�WLPH�LV�FDOOHG�VSHHG��

0LFURVFRSLFDOO��� WKH�L�VWD�WD�HRXV�VSHHG�RI�HDFK�YHKLFOH�

is�the�speed�at�a�certain�moment.�However,�because�traf�c�

�ow�is�a�complex�system�composed�of�multiple�vehicles,�

WKHUH�DUH�GLIIHUH�W�FR�FHSWV�RI�VSHHG��&RPPR��GHIL�L�

WLR�V�L�FOXGH�WLPH�DYHUDJH�VSHHG�D�G�VSDFH�DYHUDJH�VSHHG�

WKURXJK�WKH� OH�JWK�RI� D� URDG�VHJPH�W�RYHU�D�SHULRG�RI�

WLPH��7KH�IRUPXOD�LV�DV�IROORZV�

∑
=

=
1

L
LL Y

1
Y

�

�

∑∑
==

==
1

L L

1

L
L

V

Y1
W

1

�
Y

��

��

�

�

7KH��XPEHU�RI�YHKLFOHV�1�LV�XVHG�WR�L�GLFDWH�WKH�VSHHG�

RI�WKH�L�WK�YHKLFOH�SDVVL�J�WKURXJK� WKH�REVHUYDWLR��SRL�W��

In�the�following�formula:�is�the�time�it� takes�for�the��rst�

YHKLFOH� WR�SDVV�WKH�OH�JWK�RI�WKH�URDG�VHFWLR���D�G�WKH�DY�

erage�speed�of�the��rst�car�to�pass�the�road�section.
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2.3�Traf�c�Density�

The�de�nition�of�traf�c�density�is�the�number�of�vehicles�

DSSHDUL�J�R��D�URDG�X�LW�OH�JWK�DW�D�FHUWDL��PRPH�W��7KH�

FDOFXODWLR��IRUPXOD�LV�DV�IROORZV�

�

1
=ρ

ρ represents�the�traf�c�density;�N�the�number�of�vehi�
FOHV��'�WKH�OH�JWK�RI�WKH�REVHUYDWLR��VHFWLR��

Under�normal�circumstances,� the�traf�c�density� is�di�

rectly�proportional�to�the�traf�c��ow,�that� is,� the�greater�

WKH� WUDIILF�IORZ�� WKH�JUHDWHU�WKH�WUDIILF�GH�VLW���+RZHYHU��

ZKH�� WKHUH� LV�VHYHUH� WUDIILF�FR�JHVWLR��R��WKH�URDG��WKH�

YHKLFOH�ZLOO�EH�L��D�VWDJ�D�W�VWDWH���W�WKLV�WLPH��WKH�URDG�

traf�c��ow�is�very�close�to�zero,�but�the�traf�c�density�is�

FORVH�WR�WKH�PD[LPXP�

In�practical�applications,�the�above�data�is�dif�cult� to�

REWDL���D�G� WKH�OD�H�WLPH�RFFXSD�F��FD��EH�GLUHFWO��RE�

WDL�HG�WKURXJK�GHWHFWLR���VR�L��JH�HUDO��WLPH�RFFXSD�F��LV�

often�used�instead�of�traf�c�density.�Occupancy�is�de�ned�

DV�WKH�UDWLR�EHWZHH��WKH�VXP�RI�WKH�WLPH�LW�WDNHV�D�YHKL�

FOH�WR�SDVV�D��REVHUYDWLR��SRL�W�D�G�WKH�REVHUYDWLR��WLPH�

ZLWKL��D�FHUWDL��SHULRG��DV�VKRZ��L��WKH�IRUPXOD�

'2,��KWWSV���GRL�RUJ����������IUDH�Y�L������
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�PR�J� WKHP��7�LV�WKH�REVHUYDWLR�� WLPH� LW � LV�WKH�WLPH�
when�the��rst�car�passes.

When�the�traf�c��ow�is�small,�the�vehicle�speed�will�be�

UHODWLYHO��KLJK��D�G�WKH�URDG�WLPH�RFFXSD�F��ZLOO�EH�ORZ��

ZKH�� WKH� WUDIILF� IORZ� L�FUHDVHV�� WKH�YHKLFOH�VSHHG�ZLOO�

GHFUHDVH��D�G�WKH�URDG�DYDLODELOLW��UDWH�ZLOO� L�FUHDVH�VLJ�

ni�cantly;�when�the�traf�c�congestion�occurs�on�the�road,�

the�traf�c�The��ow�will�be�reduced�to�a�certain�extent,�and�

WKH��XPEHU�RI�YHKLFOHV�SDVVL�J� WKURXJK�WKH�REVHUYDWLR��

SRL�W�ZLOO�EH�UHGXFHG��+RZHYHU��GXH�WR� URDG�FR�JHVWLR���

the�speed�will�decrease�signi�cantly.�At�this�time,�we�wor�

U��WKDW�WKH�URDG�WLPH�ZLOO�EH�DW�D�KLJKHU�YDOXH��7KHUHIRUH��

road�time�occupancy�can�better�re�ect�road�traf�c�condi�

WLR�V�

����5RDG��UDGH

Classi�cation�of�road�grades�using�AHP:

5RDGV�FD��EH�GLYLGHG�L�WR�PXOWLSOH�OHYHOV��ZLWK�GLIIHU�

ent�levels�of�traf�c�capacity�and�ease�of�congestion.�Ac�

FRUGL�J�WR��DWLR�DO�VWD�GDUGV��GLYLGHG�E��WKH�ZLGWK�RI�WKH�

PDL�� URDG�D�G�URDG�UHVWULFWLR�V�� WKH�VSHHGZD��OHYHOV�DUH�

PDL�O��GLYLGHG�L�WR�IRXU�OHYHOV��UHVSHFWLYHO��DV�VKRZ��L��

WKH�IROORZL�J�WDEOH�

7KH�GLYLVLR��RI�WKH�URDG�LV� WRR�R�H�VLGHG��,��RUGHU� WR�

FR�VLGHU�WKDW�WKH�ORFDWLR��RI�WKH�URDG�D�G�WKH�DFWXDO�WUD�V�

SRUWDWLR��FDSDFLW��GR��RW�PHHW� WKH� UHTXLUHPH�WV�RI� WKLV�

TXHVWLR���ZH�UH�VHOHFW� WKH� L�GLFDWRUV�L��WKLV�TXHVWLR��D�G�

FODVVLI��WKH�URDGV�

,WHP�
OHYHO

'HVLJ�
6SHHG
�NP���K�

1XPEHU�RI�
R�H�ZD��
OD�HV

5RDG�
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JUDGH

��a��
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)RXUWK�
JUDGH

%HORZ����
NP

1R�OHVV�WKD��
�

��� ��a�� �1RW�VHW�

�IWHU�FR�VXOWL�J�WKH�OLWHUDWXUH��WKH�IROORZL�J�IRXU�L�GL�

FDWRUV�ZHUH�VHOHFWHG��

7KH�ORFDWLR��RI�WKH�URDG�&���L��WKH�FRUH�EXVL�HVV�DUHD��

WUD�VSRUWDWLR��KXE�DUHD��D�G�JH�HUDO�DUHD���7KH�URDG�IX�F�

WLR�V�DUH�GLIIHUH�W�DFFRUGL�J�WR�WKH� ORFDWLR��RI�WKH�URDG����

7R�VLPSOLI�� WKH�PRGHO�� WKH� URDG� ORFDWLR�� LV� VHOHFWHG��

��Traf�c�density�C2�(relatively�large,�medium�and�small)

5RDG�ZLGWK�&����XPEHU�RI�R�H�ZD��OD�HV�

7KH��XPEHU�RI�GH�VHO��FR�FH�WUDWHG�DUHDV�L��WKH�URDG�

section�C4�(such�as�large�and�medium-sized�hospitals,�

VFKRROV�ZLWK�D� ORW�RI�SHRSOH�� VKRSSL�J�PDOOV��D�G�H�WHU�

WDL�PH�W�YH�XHV�

Quantify�the�small� indicators�corresponding� to�each�

L�GLFDWRU�WR�JHW�WKH�VFRUHV�RI�HDFK�URDG�VHJPH�W��VRUW�WKHP�

separately,�and�de�ne�them�hierarchically.�We�de�ne�the�

URDG�VHJPH�WV�DV�VL[�L�GLFDWRUV�

7KH�VLWXDWLR��RI�GLIIHUH�W�URDGV�DW�WKH�VDPH�PRPH�W�LV�

FROOHFWHG�KHUH��DV�VKRZ��L��WKH�IROORZL�J�WDEOH�

7DEOH����VLWXDWLR��RI�GLIIHUH�W�URDGV�DW�WKH�VDPH�PRPH�W

5RDG��DPH SRVLWLR�
1XPEHU�RI�FR�FH�WUD�

WLR��DUHDV
6HFWLR��ZLGWK

3�
&RUH

EXVL�HVV�GLVWULFW
� �

3�
7UD�VSRUWDWLR��KXE�

DUHD
� �

3� 2UGL�DU��DUHD � �

3� 2UGL�DU��DUHD � �

Pick�the��rst�four�roads�and�analyze�them�hierarchical�
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&RPSDUH� WKH� IRXU� HOHPH�WV�RI� WKH�EDVH� OD�HU�SDLU�E��

SDLU�WR�HVWDEOLVK�D�MXGJPH�W�PDWUL[��DOVR�FDOOHG�D�SDLUZLVH�

FRPSDULVR��PDWUL[���DV�VKRZ��EHORZ�
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6LPLODUO���ZH�FD��FR�VWUXFW� WKH� IROORZL�J� MXGJPH�W�

PDWUL[��URDG�SRVLWLR��&��3���ZKHUH�&,�LV�WKH�FR�VLVWH�F��

L�GH[��D�G�LWV�FDOFXODWLR��IRUPXOD�LV�DV�IROORZV�

�, =
λPD[

Q −

−

�

Q

5,� LV� WKH�DYHUDJH� IL[HG�FR�VLVWH�F��L�GH[��ZKLFK� LV�D�

IL[HG�SDUDPHWHU��ZKLFK�FD��EH�REWDL�HG�E��FKHFNL�J�WKH�

WDEOH��,������7KH�FR�VLVWH�F��RI�WKH�MXGJPH�W�PDWUL[� LV�

FR�VLGHUHG�DFFHSWDEOH�

7KH�FR�VLVWH�F��L�GLFDWRUV�RI�WKH�DERYH�IRXU�MXGJPH�W�

PDWULFHV�DUH�VKRZ��L��WKH�IROORZL�J�WDEOH�

7DEOH����FR�VLVWH�F��L�GLFDWRUV

7DUJHW�
OD�HU

3DLUZLVH�FRPSDUL�
VR�

&� &� &� &�

&R�VLVWH��
F��UDWLR
�5
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7KH�FR�VLVWH�F��UDWLRV�DOO�PHHW�WKH� UHTXLUHPH�WV��D�G�

WKH�ZHLJKWV�DUH�FDOFXODWHG�E��WKH�DULWKPHWLF�DYHUDJH�PHWK�

RG�DV�VKRZ��L��WKH�IROORZL�J�WDEOH�

7DEOH��

,�GH[�
:HLJKW

� � � �

SRVLWLR� ���� ���� ���� ���� ����
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1XPEHU�RI�
zones
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Therefore,�the�in�uencing�factors�of�the�evaluation�lev�

HOV�RI�WKH�IRXU�URDGV�DUH�

,��WKLV�ZD���WKH�FROOHFWHG�GDWD�LV�VFRUHG��D�G�LW�LV�KLHUDU�

chically�selected�and�de�ned�to�obtain��ve�levels.

����QDO�VLV�RI�WKH�5HODWLRQVKLS�%HWZHHQ�7UDI�
�c�Flow�Parameters�and�Traf�c�Congestion

Road�traf�c�conditions�are�complex,�mixed,�and�random,�

ZKLOH��HXUDO��HWZRUNV�KDYH�WKH�FKDUDFWHULVWLFV�RI�OHDU�L�J�

FRPSOH[��R��OL�HDU�V�VWHPV�

7KHUHIRUH�� �HXUDO��HWZRUNV� DUH� KLJKO��PDWFKHG� WR�

URDG�WUDIILF�FR�GLWLR�V�D�G�DUH�DSSOLFDEOH�WR�WKH� ILHOG�RI�

WUDIILF�SUHGLFWLR����OWKRXJK�DW�SUHVH�W��PD����HXUDO��HW�

work-based�computer�sciences�have�been�used�for�traf�c�

SUHGLFWLR��D�G�KDYH�DFKLHYHG� IUXLWIXO�UHVXOWV��7KH��HXUDO�

�HWZRUN�PRGHOV�FXUUH�WO��DSSOLHG�L�� WKH�ILHOG�RI� WUDIILF�

SUHGLFWLR��DUH��PXOWLOD�HU�IHHGEDFN��HXUDO��HWZRUN� ��@��UD�

GLDO�EDVLV�5%)��HXUDO��HWZRUN����@��%3��HXUDO��HWZRUN����@��

UHFXUUH�W��HXUDO��HWZRUN�������@��WLPH�GHOD���HXUDO�1HWZRUN�

PRGHO� ���@�D�G� VR�R���+RZHYHU��ZKH��XVL�J� WUDGLWLR�DO�

�HXUDO��HWZRUNV�WR� VROYH�FRPSOH[��R��OL�HDU�SUREOHPV�

such�as�traf�c�prediction,�there�are�disadvantages�such�as�

ODUJH�DPRX�W�RI�L�SXW�GDWD��VORZ�WUDL�L�J�VSHHG��FRPSOH[�

PRGHO�� HDV�� WR� IDOO� L�WR�ORFDO�RSWLPXP��D�G�GLIILFXOW� WR�

FR�YHUJH��7KHUH�DUH�VKRUWFRPL�JV��VR�WKDW��HXUDO��HWZRUNV�

have�not�been�applied�on�a�large�scale�in�traf�c�prediction,�

and�their�role�in�solving�traf�c�congestion�and�congestion�

LV�YHU��OLPLWHG��,��RUGHU�WR�VROYH�WKLV�SUREOHP�PRUH�DFFX�

UDWHO���WKLV�SDSHU�XVHV�([WUHPH�/HDU�L�J�0DFKL�H��(/0��

WR�VROYH�WKLV�SUREOHP�PRUH�DFFXUDWHO��

([WUHPH� OHDU�L�J�PDFKL�H� �(/0��LV�D� VL�JOH�KLGGH��

OD�HU�IHHGIRUZDUG��HXUDO��HWZRUN�SURSRVHG�E��+XD�J�HW�

DO�� ��@�IRU�WKH�SUREOHPV�RI�VORZ�WUDL�L�J�RI�WUDGLWLR�DO��HX�

UDO��HWZRUNV�D�G�HDV��WR�IDOO�L�WR�ORFDO�PL�LPD�7KH�FR��

�HFWLR��ZHLJKWV�EHWZHH��WKH�KLGGH��OD�HU�D�G�WKH�KLGGH��

OD�HU�D�G�WKH�KLGGH��OD�HU��HXUR��WKUHVKROG�DUH�UD�GRPO��

JH�HUDWHG��HWZRUNV��'XUL�J�WKH�WUDL�L�J�SURFHVV��R�O��WKH�

�XPEHU�RI�KLGGH��OD�HU��HXUR�V�FD��EH�VHW� WR�REWDL��WKH�

X�LTXH�RSWLPDO�VROXWLR��D�G�WUDGLWLR�DO��HUYHV�&RPSDUHG�

ZLWK�WKH��HWZRUN��LW�KDV� WKH�DGYD�WDJHV�RI� IDVW�OHDU�L�J�

speed�and�good�generalization�performance.Therefore,� it�

is�widely�used�in�regression��tting�and�classi�cation�rec�

RJ�LWLR��

7KHUHIRUH��WKH�RYHU�OLPLW�OHDU�L�J�PDFKL�H�DOJRULWKP�LV�

very�suitable�for�use�in�complex�and�variable�traf�c�pre�

GLFWLR��PRGHOV�ZLWK�ODUJH�DPRX�WV�RI�GDWD�
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