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Cognitive�optical�network�is�the�intermediate�to�combine�arti�cial� intel�

OLJHQFH� WHFKQRORJ��ZLWK�QHWZRUN��DQG�DO�R�WKH�LPSRUWDQW�QHWZRUN�WHFK�

QRORJ��WR�SURPRWH�QHWZRUN�LQWHOOLJHQFH�OHYHO�FRQ�WDQWO���,Q� WKH�SDSHU��LW�

DQDO�]H��WKH�FRJQLWLYH�RSWLFDO�QHWZRUN��WUXFWXUH�ZLWK�WKH�DSSOLFDWLRQ�RI�
arti�cial�intelligence�technology�by�starting�from�the�basic�conditions�of�

FRJQLWLYH�QHWZRUN�DQG�FRJQLWLYH�RSWLRQDO�QHWZRUN�RQ� WKH�ED�L��RI� IXOO��

XQGHU�WDQGLQJ�WKH�FRQQRWDWLRQ�RI�FRJQLWLYH�QHWZRUN�DQG�FRJQLWLYH�RSWLFDO�

QHWZRUN��DQG�H[SORUH��LW���HOI�JRYHUQDQFH�IXQFWLRQ����R�D��WR�EHWWHU�UHDOL]H�

the�self-optimization�and�self-con�guration�of�network.
.H�ZRUG��

Arti�cial�intelligence�technology

�RJQLWLYH�RSWLFDO�QHWZRUN

1HWZRUN��WUXFWXUH

6HOI�RSWLPL]DWLRQ�

��RUUH�SR�GL�J��XWKRU�

6KH�J�KH��LD�J�

0D�H��D��WXGH�W�PDMRUHG�L���RPSXWHU�

7KH�6WDWH�8�LYHU�LW��RI�1HZ�-HU�H������86��LJKZD����1HZ��UX��ZLFN��1-������������

��PDL����KH�J�KH��LD�J�UXWJHU��HGX��

����QWURGXFWLRQ

�
��WKH�GHYHORSPHQW�OHYHO�RI�LQIRUPDWLRQ�WHFKQRORJ��

is�promoted,�internet�traf�c�has�shown�a�substantial�

LQFUHD�H�RYHU�WKH��HDU���UHDFKHG�WR��=%�LQ�������

DQG�LQFUHD�HG�WKH��WDQGDUG�RI�QHWZRUN�EDQGZLGWK�GHPDQG���

6LQFH�WUDGLWLRQDO�QHWZRUN�WUDQ�PL��LRQ�WHFKQRORJLH��FDQQRW�

PHHW�WKH�QHWZRUN�RSHUDWLQJ�GHPDQG���LW�L��FHUWDLQ�WKDW�QHZ�

QHWZRUN�WUDQ�PL��LRQ�WHFKQRORJLH��ZLOO�EH�JHQHUDWHG�D��WKH�

UHSODFHPHQW��7KHUHIRUH��RSWLFDO� OLQN�FRGLQJ�WHFKQRORJLH���

�XSHU�FKDQQHO�WHFKQRORJLH���DQG�RSWLFDO�PRGXODWLRQ�WHFK�

QRORJLH��KDYH�EHHQ�SUDFWLFHG� LQ�QHWZRUN�WUDQ�PL��LRQ�DW�

GLIIHUHQW�OHYHO��RYHU�WKH��HDU���7KH�H�QHZ�WHFKQRORJLH��DUH�

PDLQO��GHSOR�HG�LQ�WKH�RULJLQDO�RSWLFDO�QHWZRUN��DQG�FDQ�

ODUJHO��LQFUHD�H� WKH�FRPSOLFLW��RI�QHWZRUN�HQYLURQPHQW��

Meanwhile,�the�same�optical��ber�will�exert�direct�in�uence�

RQ�QHWZRUN�WUDQ�PL��LRQ�TXDOLW��DQG�WUDQ�PL��LRQ��SHHG�DI�

WHU�EHLQJ��KDUHG�E��GLIIHUHQW����WHP��GXH�WR�WKH�LQFUHD�H�LQ�

WUDQ�PL��LRQ�FDSDFLW��DQG�WKH�UHTXLUHPHQW��RI�WUDQ�PL��LRQ�

�SHHG���RZHYHU��RSWLFDO�QHWZRUN�L��DQ�DXWRQRPRX��QHWZRUN�

WKDW�L��HD���WR�PDLQWDLQ�DQG�PDQDJH��ZLWK�ORZ�PDQXDO�LQ�

WHUYHQWLRQ�GHPDQG��DQG�FDQ�PHHW�WKH�GHPDQG�RI�WKH�FXUUHQW�

QHWZRUN�WUDQ�PL��LRQ�IRU�LQWHOOLJHQW�PDQDJHPHQW��2Q�WKL��ED�

�L���FRJQLWLYH�RSWLFDO�QHWZRUN�KD��HPHUJHG�LQ�UHFHQW��HDU���,W�

combines�network�characteristics�with�arti�cial�intelligence�

WHFKQRORJ��DGYDQWDJH���DQG�L��HTXLSSHG�ZLWK��HOI�JRYHU�

nance�function.�It�is�of�great�signi�cance�to�improve�network�

WUDQ�PL��LRQ�TXDOLW��DQG��HUYLFH�TXDOLW��E��H[SORULQJ�KRZ�WR�

solve�the�aforementioned�problems�with�arti�cial�intelligence�

WHFKQRORJ��DQG�UHDOL]H��HOI�RSWLPL]DWLRQ�
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����RJQLWLYH�1HWZRUN�DQG��RJQLWLYH�2SWLFDO�

1HWZRUN

����2YHUYLHZ�WR��RJQLWLYH�1HWZRUN

�RJQLWLYH�QHWZRUN�FDQ�QRW�RQO��GHWHFW�QHWZRUN�HQYLURQ�

PHQW��EXW�DO�R�PDNH�LQWHOOLJHQW�SODQ�IRU�QHWZRUN�E��PDNLQJ�

IXOO�X�H�RI�WKH�ORFDO�DXWRPDWLF�QHWZRUN�HQYLURQPHQW�DGDSW�

DELOLW���DQG�FRQ�WDQW�OHDUQLQJ�FDSDFLW���%H�LGH���LW�FDQ�DO�R�

PDNH�FRUUHFW�GHFL�LRQ��WR�UHDOL]H�HQG�WR�HQG�REMHFWLYH���DQG�

WKHQ�OD��D�JRRG�GHYHORSPHQW�IRXQGDWLRQ�IRU�WKH�IROORZ�XS�

G�QDPLF�FKDQJH��DQG�G�QDPLF�DGMX�WPHQW�RI�QHWZRUN��

�RJQLWLYH�QHWZRUN�L��HTXLSSHG�ZLWK�FRJQLWLYH�IXQFWLRQ��DQG�

OHDUQLQJ�IXQFWLRQ���7KH�PR�W�ED�LF�DFWLRQ�WR�FDUU��RXW�FRJ�

QLWLYH�QHWZRUN�ZLOO�IRUP�D�FRPSOHWH�FRJQLWLRQ�F�FOH��ZKLFK�

includes��ve�modules,�i.e.,�Observe,�Plan,�Act,�Orient,�and�

'HFLGH��,Q�UH�SHFW�RI�2E�HUYH��LW�PDLQO��DGRSW��PRQLWRULQJ�

HTXLSPHQW�LQ�WKH�UHDO�WLPH�RE�HUYDWLRQ�RI�QHWZRUN�HQYLURQ�

PHQW�DQG�QHWZRUN��WDWH���XPPDUL]H�WKH�DFTXLUHG�GDWD�DQG�

SURYLGH�ED�L��IRU�WKH�3ODQ��ZKLOH�X�LQJ�WKH�OHDUQLQJ�PRGXOH�

WR��WRUH�WKH�DFTXLUHG�GDWD��,Q�WKH�SURFH���RI�2ULHQW���XLWDEOH�

DFWLRQ�PRGH��KRXOG�EH��HOHFWHG�E��FRPELQJ�ZLWK�WKH�DFWXDO�

FRQGLWLRQ��DERXW�WKH�EDFNJURXQG�RI�RE�HUYHG�LQIRUPDWLRQ��

�IWHU�HQWHULQJ�WKH�SKD�H�RI�'HFLGH�� WKH�FRJQLWLYH�QHWZRUN�

ZLOO� IRUPXODWH�HQG�WR�HQG����WHP�REMHFWLYH�ED�HG�RQ� WKH�

DFWXDO�DFW�PRGHO��HOHFWHG�DQG�WKH�SODQ�DFKLHYHPHQW���DQG�

FRQILUP��XLWDEOH�DFW� LQ�WKH�HQG� >����)LQDOO��� WKH�OLQN�RI��FW�

is�to�ensure�the�execution�of��nal�decision�in�the�network.�

Speci�c�cycle�process�is�as�shown�in�Figure�1.�This�cycle�

FDQ�SURFH���QHZ�HYHQW��LQ�WKH�QHWZRUN�E��FRQ�WDQW�F�FOH��

DQG�ED�HG�RQ�WKL��FKDUDFWHUL�WLF��FRJQLWLYH�QHWZRUN�L��DO�R�

FDOOHG�D��DXWRQRPRX��QHWZRUN��DQG�FDQ�RSWLPL]H�DQG�FRQ�

�gure�as�per�network�environment�and�network�dynamics,�

DQG�UHDOL]H��HOI�KHDOLQJ�

)LJXUH����6FKHPDWLF�'LDJUDP�RI��RJQLWLYH�1HWZRUN���FOH

'2,��KWWS����GRL�RUJ����������PHW�Y�L������

����2YHUYLHZ�WR�WKH��RJQLWLYH�2SWLFDO�1HWZRUN

�RJQLWLYH�RSWLFDO�QHWZRUN�KD��EHHQ� WKH�QHZ�GLUHFWLRQ�

RI�QHWZRUN� WHFKQRORJ���WXGLH��RYHU�WKH��HDU����RJQLWLYH�

�HWHURJHQHRX��5HFRQILJXUDEOH�2SWLFDO�1HWZRUN�3URMHFW�

���521�� IXQGHG�E�� WKH�(XURSHDQ�8QLRQ� L��FXUUHQWO��

WKH�PR�W��XFFH��IXO� UH�HDUFK�DFKLHYHPHQW�DW�KRPH�DQG�

DEURDG��DQG�LW��PDLQ�REMHFWLYH�L��WR�GHYHORS�FRJQLWLYH�RS�

WLFDO�QHWZRUN��SURYLGH��XSSRUW� WR�FRQWURO�DQG�PDQDJH�WKH�

QH[W�JHQHUDWLRQ�RI�KHWHURJHQHRX��DQG�RSWLFDO�QHWZRUN��DQG�

WKHQ�EHFRPH�RQH�RI�WKH�PDMRU��XSSRUW�WHFKQRORJLH��IRU�WKH�

IXWXUH�GHYHORSPHQW�RI�LQWHUQHW���RJQLWLYH��HWHURJHQHRX��

5HFRQILJXUDEOH�2SWLFDO�1HWZRUN�5H�HDUFK�3URMHFW�KD��

FRPSOHWHG� WKH�H[SHULPHQWDO�UH�HDUFK��DQG�EXLOW� LQWHQ�LYH�

QHWZRUN�DUFKLWHFWXUH�ED�HG�RQ� WKH� UH�HDUFK� REMHFWLYH��

Speci�c�structure�conditions�are�as�shown�in�Figure�2.�As�

can�be�seen�from�the��gure,� the�project�research�is�based�

RQ�WKH�GHIRUPDWLRQ�RI�GL�WULEXWHG�DQG�LQWHQ�LYH��WUXFWXUH���

EXW�LW�L��IRFX�HG�RQ�WKH�DSSOLFDWLRQ�RI�LQWHQ�LYH�W�SH�LQ�WH�W�

SODWIRUP�� >�������WKH�PR�W�LPSRUWDQW�SDUW�RI�WKH��WUXFWXUH��

FRJQLWLYH�GHFL�LRQ����WHP���'6��H[HUW�� WKH�HIIHFW�RI�QHW�

ZRUN�HYHQW�SURFH��LQJ�DQG� WKH�UHTXLUHG�PDQDJHPHQW�RI�

QHWZRUN�WUDQ�PL��LRQ��ZKLOH�QHWZRUN�HOHPHQW� L�� WKH�NH��

WR�HQ�XUH�WKDW�FRJQLWLYH�DFWLRQ��FDQ�WDNH�HIIHFW�LQ�QHWZRUN�

RSHUDWLRQ��,W�L�� UHTXH�WHG�WR�FRQ�LGHU�WKH�UHDO�WLPH��WDWX��

RI�QHWZRUN�RSHUDWLRQ�LQ��WUXFWXUH�DUFKLWHFWXUH��DQG�PDNH�

IXOO�X�H�RI�WKH�SUHYLRX��NQRZOHGJH� WR�RSWLPL]H�QHWZRUN�

SHUIRUPDQFH�

)LJXUH�����RJQLWLYH�2SWLFDO�1HWZRUN�6WUXFWXUH��KDUW

�RJQLWLYH�GHFL�LRQ����WHP���'6��PDLQO��H[HUW��WKH�HI�

IHFW�RI�FROOHFWLQJ�PRQLWRULQJ�LQIRUPDWLRQ�LQ�QHWZRUN�DQG�

�HQGLQJ�PDQDJHPHQW�DQG�FRQWURO�GHFL�LRQ�� WR� DOO�FRJQL�

WLYH�GHFL�LRQ����WHP����'6��ED�HG�RQ�WKH�FRQWURO����WHP�

DQG�PDQDJHPHQW����WHP��ZKLOH�WKH��HOI�RSWLPL]DWLRQ�DQG�
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�HOI�FRQILJXUDWLRQ�RI�FRJQLWLYH�RSWLFDO�QHWZRUN�DUH� UHDO�

L]HG�E��H[WHQ�LYHO��FROOHFWLQJ�QHWZRUN�G�QDPLF�RSHUDWLQJ�

FRQGLWLRQ��YLD�FRJQLWLYH�GHFL�LRQ����WHP���HQGLQJ�GHFL�

�LRQ��WR�FRJQLWLYH�GHFL�LRQ����WHP���'6���DQG�DFWLYDWLQJ�

�HOI�DGDSWLYH�HOHPHQW��

���.H��7HFKQRORJLHV�DQG�6WUXFWXUH�RI��RJQL�

WLYH�2SWLFDO�1HWZRUN�ZLWK�WKH��SSOLFDWLRQ�RI�

Arti�cial�Intelligence�Technology

7KH�FRPSR�LWLRQ��DQG��WUXFWXUH��RI�FRJQLWLYH�RSWLFDO�QHW�

work�mainly�include��ve�aspects,�i.e.,�intelligent�monitor�

LQJ� ���WHP��FRJQLWLYH�GHFL�LRQ����WHP��FRJQLWLYH�FRQWURO�

���WHP��FRJQLWLYH��WXG���WKH�G�QDPLF�DGMX�WPHQW�RI��WUXF�

WXUH�DQG�DXWRPDWLF�FRQILJXUDWLRQ� UH�SHFWLYHO����OWKRXJK�

HDFK����WHP�KD��GLIIHUHQW�IXQFWLRQ��DQG�GLIIHUHQW�GLYL�LRQ��

RI�ODERU�LQ�WKH�FRJQLWLYH�SURFH����DOO�SDUW��DUH�FOR�HO��FRQ�

QHFWHG��DQG�ZLOO�DIIHFW�WKH�IXQFWLRQ�RI�WKH�FRJQLWLYH�RSWLFDO�

network,�in�case�of�any�missing�parts.�Speci�cally�speak�

LQJ��WKH��WUXFWXUDO�FRQGLWLRQ��DQG�NH��WHFKQLFDO�DQDO��L��RI�

DOO�SDUW��DUH�D���KRZQ�EHORZ�

�����QWHOOLJHQW�0RQLWRULQJ�6�VWHP

7KH�PDLQ� IXQFWLRQ�RI� LQWHOOLJHQW�PRQLWRULQJ� ���WHP� L��

QHWZRUN�HQYLURQPHQW�PRQLWRULQJ��DQG� L��HTXLYDOHQW� WR�

WKH�RE�HUYDWLRQ�PHQWLRQHG�DERYH���GYDQFHG�RSWLFDO�SHU�

IRUPDQFH�PRQLWRULQJ� WHFKQRORJLH��DUH�X�HG� LQ�PRQLWRU�

LQJ�� LQ�UH�SHFW�RI� WKH�SK��LFDO�OD�HU��6XFK�WHFKQRORJ��L��

HTXLSSHG�ZLWK�GLJLWDO��LJQDO�SURFH��LQJ�IXQFWLRQ��DQG�FDQ�

SURYLGH� WKH� UHTXLUHG� IHHGEDFN��LJQDO� WR� WKH�PRQLWRULQJ�

���WHP��DQG� WKHQ�JLYH�FRPSUHKHQ�LYH�IHHGEDFN��DERXW�

QHWZRUN�GDPDJH�FRQGLWLRQ��RU��LJQDO�GHIHFW����R�WKDW�WKH�

FRJQLWLYH�RSWLFDO�QHWZRUN�FDQ�UHFRJQL]H� ID�W� DQG�PDNH�

SODQ��� UHDOL]H�DXWRQRPRX��RSWLPL]DWLRQ�DQG�FRQILJXUD�

WLRQ��DQG�UHEXLOG�QHWZRUN�RSHUDWLQJ�HQYLURQPHQW>����,Q�RU�

GHU�WR�PHHW�WKH�GHPDQG�RI�QHWZRUN�X�HU��DQG�WKH�UHTXLUH�

PHQW��SXW� IRUZDUG�IRU��HUYLFH�TXDOLW���D� FRUH�PRGXOH� L��

�HW� LQ� WKH� LQWHOOLJHQW�PRQLWRULQJ� ���WHP�RSWLFDO��LJQDO�

SHUIRUPDQFH�GHWHFWLRQ�PRGXOH��ZKLFK�FDQ� WUDQ�PLW�WKH�

DFTXLUHG� LQIRUPDWLRQ�FRQWHQW�� WR�QHWZRUN�PDQDJHPHQW�

DQG�QHWZRUN�GHFL�LRQ����WHP��DQG�WKHQ�H[SUH���WKDW� WKH�

���WHP�KD�� UHFHLYHG� LQIRUPDWLRQ�SDUDPHWHU��SURYLGHG�

by�electric��sh�of� the�optical��eld� in�combination�with�

WKH�RSWLFDO�FRPPXQLFDWLRQ����WHP�DQG�LW��FRUUH�SRQGLQJ�

UHFHLYHU��%H�LGH��� FKDQQHO�GL�WRUWLRQ�DO�R� UHJDUG��GDWD�

PRGHO�D�� WKH� �XSSOHPHQWDU��DOJRULWKP�RI� WKH�HOHFWULF�

�eld,�to�acquire�real-time�monitoring�on�the�link�damage�

information,�and��nally�complete�the�automatic�compen�

sation�of� the�electric��eld,� and�all� the�con�rmed�linear�

RSWLFDO�FKDQQHO�SDUDPHWHU��� LQFOXGLQJ�SRODUL]DWLRQ�PRGH�

GL�SHU�LRQ�DQG�GL�SHU�LRQ��HWF�� DUH�ZLWKLQ� WKH� �FRSH�RI�

L�R�WDWLF�FRPSHQ�DWLRQ��%H�LGH��� LQWHOOLJHQW�PRQLWRULQJ�

���WHP�FDQ�DO�R�PRQLWRU� WUDQ�PL��LRQ�SDUDPHWHU��� �XFK�

D��WKH�SRODUL]DWLRQ�URWDWLRQ�SDUDPHWHU��

�����RJQLWLYH��HFLVLRQ�6�VWHP

���WKH�PR�W�LPSRUWDQW�SDUW�RI�FRJQLWLYH�RSWLFDO�QHWZRUN��

FRJQLWLYH�GHFL�LRQ����WHP�ZRUN��D��WKH�EUDLQ�RI�FRJQLWLYH�

RSWLFDO�QHWZRUN��WR�PDNH�GHFL�LRQ���WUDQ�PLW�WR�WKH�FRQWURO�

DQG�PDQDJHPHQW�OLQN���HWF���DQG�WKHQ�UHDOL]H�WKH��HOI�RS�

timization�and�self-con�guration�of�cognitive�optical�net�

ZRUN��,Q����WHP�RSHUDWLRQ��LW�ZLOO��LPXOWDQHRX�O��DQDO�]H�

WKH�PRQLWRULQJ�LQIRUPDWLRQ�DQG�WKH�NQRZOHGJH�ED�H��DQG�

SXW�WKH�FXUUHQWO��DFTXLUHG�RE�HUYDWLRQ�LQIRUPDWLRQ�LQ�SUH�

vious�knowledge�experience�for�speci�c�analysis,�and�then�

FDUU��RXW�FRPSUHKHQ�LYH�DQDO��L��DQG�MXGJPHQW�ED�HG�RQ�

WKH�RFFXUUHG�HYHQW��DQG�FXUUHQW�FRQGLWLRQ���DQG�IRUPXODWH�

WKH�EH�W�SURFH��LQJ��FKHGXOH���R�D��WR�UHDOL]H�WKH�HQG�WR�

HQG�REMHFWLYH�HIIHFWLYHO�� >���� ,Q� WKH�RSHUDWLRQ�SURFH���RI�

cognitive�optical�network,�service�and��ow�demand�is�the�

PR�W�ED�LF��XSSO��RI�FRJQLWLYH�GHFL�LRQ����WHP��7KH�FRJ�

QLWLYH�RSWLFDO�QHWZRUN�FDQ��HHN�IRU��LPLODU�SUHYLRX���FHQH��

DQG�WKH�GHFL�LRQ��PDGH� WKHUHE��LQ� WKH�NQRZOHGJH�ED�H�

ED�HG�RQ�WKH�FXUUHQW�QHWZRUN�RSHUDWLQJ�FRQGLWLRQ��GXULQJ�

WKH�RSHUDWLRQ��DQG�WKHQ�MXGJH�DQG�PDNH�GHFL�LRQ��ED�HG�RQ�

WKH�FXUUHQW�RSHUDWLQJ�FRQGLWLRQ����WRUH�WKH�DQDO��L��LQ�WKH�

OHDUQLQJ�PRGXOH��DQG�LPSURYH�OHDUQLQJ�FDSDFLW���%H�LGH���

it�can�also�directly�in�uence�the�future�action�of�cognitive�

GHFL�LRQ����WHP��DQG�WKHQ�UHDOL]H�WKH�HQG�WR�HQG�REMHFWLYH�

E��QHWZRUN�HOHPHQW�DGMX�WPHQW�ED�HG�RQ�WKH�FRQWURO�DQG�

PDQDJHPHQW����WHP��DQG�DOZD���UHDOL]H�WKH�RSWLPL]DWLRQ�

RI�QHWZRUN�WUDQ�PL��LRQ�

���FDQ�EH��HHQ�IURP�WKH�RSHUDWLRQ�DQG�HIIHFW�RI�FRJ�

QLWLYH�GHFL�LRQ� ���WHP�� LW� L��FOR�HO�� UHODWHG� WR�QHWZRUN�

PRQLWRULQJ� ���WHP�DQG�FRQWURO� ���WHP�� DQG� FDQ� IRUP�

FRPSOHWHG� FRJQLWLRQ� F�FOH�ZLWK� WZR� ���WHP���ZKLOH�

H[HUWLQJ� LW�� HIIHFW��0HDQZKLOH�� WKH�FRJQLWLYH� RSWLFDO�

network�also�has�a� speci�c�knowledge�base,�which�can�

�HDUFK�IRU� LQIRUPDWLRQ�JHQHUDWHG� LQ�DOO�FRJQLWLYH�SUR�

FH��H���,W� L��JHQHUDOO��DUUDQJHG�LQ�WKH� OHDUQLQJ�PRGXOH��

DQG�ZLOO�EH�XSGDWHG�LQ�UHDO� WLPH�>����7KHUHIRUH��D�JHQHUDO�

database�and�speci�c�database�have�also�been�formed�in�

WKH�FRJQLWLYH�RSWLFDO�QHWZRUN�� DQG� WKH�H� WZR�LWHP��FDQ�

EH�DFWLYDWHG�DQG� WKHQ� LPSOHPHQW� LQIRUPDWLRQ� UHWULHYDO�

�LPXOWDQHRX�O�� LQ� WKH�FRJQLWLYH�SURFH����7KH�FRJQLWLYH�

GHFL�LRQ����WHP�FDQ�PDNH�GHFL�LRQ��ED�HG�RQ� WKH�FXU�

UHQW�QHWZRUN�RSHUDWLQJ�FRQGLWLRQ���DQG��HQG�LQ�WUXFWLRQ��

WR�QHWZRUN�HOHPHQW��YLD� WKH� FRQWURO� ���WHP��DQG� WKHQ�

QHWZRUN�HOHPHQW��ZLOO�FRPSOHWH�GHFL�LRQ��PDGH�E��WKH�

FRJQLWLYH�GHFL�LRQ����WHP�D��WKH�ED�LF�H[HFXWLQJ�XQLW��,Q�
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RUGHU�WR�SUHYHQW�QHWZRUN�WUDQ�PL��LRQ�TXDOLW��IURP�EHLQJ�

LQIOXHQFHG�LQ� WKH�SURFH����GLIIHUHQW� URXWH��FDQ�EH�X�HG�

ZKHQ��HWWLQJ�QHZ�FKDQQHO��

�����RJQLWLYH��RQWURO�6�VWHP

�RJQLWLYH�RSWLFDO�QHWZRUN�PDLQO��DGRSW��GL�WULEXWHG�W�SH�

D��WKH�PDLQ�PRGH�RI�PDQDJHPHQW�DQG�FRQWURO��EXW�SUL�

YDWH�RU�LQGHSHQGHQW�DJUHHPHQW�FRQWHQW��ZLOO�EH�LQFUHD�HG�

LQ� WKH�FRQ�WUXFWLRQ�RI�FRQWURO� ���WHP�GXH� WR� WKH�GLIIHU�

HQFH� LQ� WHFKQRORJLH��� HTXLSPHQW� DQG�PDQXIDFWXUHU���

and�such�condition�will�largely� increase�the�dif�culty�of�

network�control,�and�in�uence�the�utilization�ef�ciency�

RI�QHWZRUN� UH�RXUFH���7KHUHIRUH�� WKH�GLIIHUHQFH� LQ� WKH�

WUDQ�PL��LRQ�TXDOLW��DQG��HUYLFH�TXDOLW�� LQFXUUHG�E��WKH�

GLIIHUHQFH�LQ�WUDQ�PL��LRQ�WHFKQRORJLH��DQG��HUYLFH�GH�

PDQG���KRXOG�EH�FRQ�LGHUHG�LQ�WKH�GHYHORSPHQW�RI�FRJ�

QLWLYH�RSWLFDO�QHWZRUN��WR�EXLOG�D�KLJKO��KHWHURJHQHRX��

QHWZRUN�RSHUDWLQJ�HQYLURQPHQW� >����7KHUH�DUH�GRPH�WLF�

DQG� IRUHLJQ�SUDFWLFH��LQ� WKL��GLUHFWLRQ���XFK�D��*03/6�

SURWRFRO� IDPLO���621���XWRPDWLFDOO��6ZLWFKHG�2SWL�

FDO�1HWZRUN���*03/6�3�(�QHWZRUN�FRQWURO�SDQHO�DQG�

6'1�2SHQIORZ�6'21��6RIWZDUH�'HILQHG�2SWLFDO�1HW�

ZRUN���ZKLFK�KDYH�WDNHQ�WKH�H�KHWHURJHQHRX��FRQGLWLRQ��

LQWR�FRQ�LGHUDWLRQ���RSWLPL]HG�DQG�DGMX�WHG� WKH�RSWLFDO�

QHWZRUN��WUXFWXUH�DFFRUGLQJO���DQG�WKHQ�HQ�XUHG�WKDW� WKH�

FRQWURO�SDQHO�FDQ�EH��HOI�RSWLPL]HG�ED�HG�RQ�DFWXDO�QHW�

ZRUN�FRQGLWLRQ���ZKLOH�H[HFXWLQJ�WKH�GHFL�LRQ��PDGH�E��

WKH�FRJQLWLYH�GHFL�LRQ����WHP�

�����RJQLWLYH�6WXG��6WUXFWXUH

7KH� LQWHOOLJHQW�FKDUDFWHUL�WLF��RI�FRJQLWLYH�RSWLFDO�QHW�

ZRUN�FDQ�EH�PDLQO��UHIOHFWHG�E��FRJQLWLYH��WXG���ZKLFK�

ZLOO� WDNH�HIIHFW� LQ�WKH�RSHUDWLRQ�RI�LQWHOOLJHQW�PRQLWRULQJ�

���WHP��7KH� �WXG��FDQ�EH��SHFLILF�WR�QHWZRUN�RSHUDWLRQ�

�WDQGDUG�UHTXLUHPHQW���FRJQLWLYH�SURFH���SODQ��FRJQLWLYH�

GHFL�LRQ��DQG�RWKHU��HULH��RI�SURFH����DQG�FDQ�HQ�XUH� WKH�

UHDO�WLPH�XSGDWLQJ�RI�NQRZOHGJH�ED�H��DSSO�� WKH�OHDUQHG�

FRQWHQW��WR�KDQGOH�QHWZRUN�HYHQW��LQ�UHDO�WLPH��DQG�FRP�

SOHWH�WKH�WDUJHW�WD�N�RI�FRJQLWLYH�GHFL�LRQ����WHP���RJQL�

WLYH��WXG��L��PDLQO���XSSRUWHG�E��PDFKLQH��WXG���DQG�WKH�

FRPPRQ�PHWKRG�L��LQWHOOLJHQW�DOJRULWKP��0DFKLQH��WXG��L��

DO�R�FDOOHG�D��FD�H�ED�HG�UHD�RQLQJ��ZKLFK�ZLOO�D��RFLDWH�

ZLWK��LPLODU�SUHYLRX���FHQH��DQG�H[SHULHQFH�E��UHD�RQLQJ�

WKH�DFTXLUHG�NQRZOHGJH�H[SHULHQFH��ZKLOH� �ROYLQJ�QHZ�

SUREOHP���DQG�WKHQ�DGMX�WLQJ�SDUDPHWHU��ED�HG�RQ�FKDQJ�

H��RI�WKH�FRQGLWLRQ��DQG�D��SURFH��HG�HYHQW��DUH�LQFUHD�HG��

FD�H��LQ�WKH�NQRZOHGJH�ED�H�ZLOO�DO�R�LQFUHD�H�FRQ�WDQWO���

�R�ULFKHU�H[SHULHQFH�FDQ�EH�DFTXLUHG�ZKLOH�KDQGOLQJ�QHW�

ZRUN�HYHQW���DQG�WKHQ�LW�ZLOO�LPSURYH�WKH�FDSDFLW��RI�WKH�

���WHP�WR��ROYH�SUREOHP�>����0HDQZKLOH�� WKH� ���WHP�FDQ�

DO�R�SUHGLFW�WKH�IXWXUH�GHYHORSPHQW�FRQGLWLRQ��RI�QHWZRUN�

WUDQ�PL��LRQ�E���XPPDUL]LQJ�SUHYLRX��H[SHULHQFH�� �R�D��

WR�PDNH�SUHGLFWDEOH�GHFL�LRQ��DQG�GHFUHD�H�WKH�GLUHFW� LQ�

�uence�incurred�by�network�transmission.

3.5�Dynamic�Adjustment�and�Automatic�Con�gu�

UDWLRQ�RI�6WUXFWXUH

�RJQLWLYH�RSWLFDO�QHWZRUN�HPSKD�L]H��RQ� UHDOL]LQJ�HQG�

WR�HQG�REMHFWLYH�� DQG��KRXOG�DOZD��� UHJDUG�WKH�REMHFWLYH�

D�� WKH�FHQWHU�WR�DGMX�W�SDUDPHWHU��DQG�FRQILJXUDWLRQ�� LQ�

WKH�FRJQLWLYH�SURFH���DQG�WKH�GHFL�LRQ�H[HFXWLRQ�SURFH����

DQG�HQ�XUH� WKDW�FRQ�WUXFWLRQ�FKDUDFWHUL�WLF��RI�SK��LFDO�

OD�HU�DQG�SDUDPHWHU��RI� WKH�QHWZRUN�OD�HU�FDQ�PHHW�DOO�

HQG�WR�HQG�REMHFWLYH�UHTXLUHPHQW��DW�DOO�WLPH�>����'�QDPLF�

adjustment�of�structure�and�automatic�con�guration�is�the�

PDLQ�DSSURDFK�WR�UHDOL]H� WKH�IXQFWLRQ��DQG�FDQ�FDUU��RXW�

RSHUDWLRQ��E���RIWZDUH�SURJUDPPLQJ�RU��RIWZDUH��HOI�FX��

WRPL]DWLRQ�PRGXOH�

����RQFOXVLRQ

7R��XP�XS��FRJQLWLYH�RSWLFDO�QHWZRUN�L��RI�LPSRUWDQW�YDO�

ue�and�signi�cance�to�the�development�of�network� intel�

OLJHQFH�D��WKH�QHZ�WRSLF�DQG�QHZ�GLUHFWLRQ�RI�UH�HDUFK�RQ�

QHWZRUN�WHFKQRORJ��RYHU�WKH��HDU���EXW�FXUUHQW�UH�HDUFKH��

DUH� �WLOO� LQ� WKH� LQLWLDO�SKD�H�� DQG� ODFN�RI�H[SHULHQFH� LQ�

�RUWLQJ�RXW�WKH��WUXFWXUH�RI�FRJQLWLYH�RSWLFDO�QHWZRUN�DQG�

WKH�FRUUH�SRQGLQJ�GH�LJQ��:H��KRXOG�FRJQL]H�WKH�FRQQR�

WDWLRQ��IXQFWLRQ�DQG��WUXFWXUH�RI�FRJQLWLYH�RSWLFDO�QHWZRUN�

correctly,�understand�its�composition�structure,�de�ne�the�

speci�c�re�ection�of�intelligence�based�on�the�analysis,�so�

WKDW�ZH�FDQ�IRFX��RQ�WKH�LQWHOOLJHQW�IXQFWLRQ�DQG� LQWHOOL�

JHQW��HUYLFH�RI�FRJQLWLYH�RSWLFDO�QHWZRUN�LQ�IXWXUH�GHYHO�

RSPHQW��SHUIHFW�WHFKQLFDO����WHP��DQG�WKHQ�SURYLGH�D��ROLG�

JXDUDQWHH�IRU�WKH�LPSURYHPHQW�RI�QHWZRUN��HUYLFH�TXDOLW��

DQG�WKH�WUDQ�PL��LRQ�TXDOLW��OHYHO��7KL��SDSHU��WLOO�KD��GH�

�ciencies�in�simple�analysis,�and�merely�discusses�how�to�

UHDOL]H�WKH��HOI�RSWLPL]DWLRQ�RI�FRJQLWLYH�RSWLFDO�QHWZRUN�

and�its�speci�c�structure.�It�is�hoped�that�we�can�summa�

UL]H�UH�HDUFK�DFKLHYHPHQW��FRQ�WDQWO��LQ�IXWXUH�UH�HDUFK��

GHHSHQ�UH�HDUFK�FRQWHQW���DQG�LPSURYH�UH�HDUFK�GHSWK�DQG�

ZLGWK�

5HIHUHQFHV

>����XDQJ��DLTLQJ��DQG�/L�:HLPLQ��5H�HDUFK�RQ��RJ�

nitive�Optical�Network�Structure�Based�on�Arti�cial�

,QWHOOLJHQFH�7HFKQRORJ��>-���2SWLFDO��RPPXQLFDWLRQ�

7HFKQRORJ���������������������

>���)X�'RQJ��5H�HDUFK�RQ�WKH�3HUFHSWLYH�7UDQ�PL��LRQ�

7HFKQRORJ��RI��RJQLWLYH�2SWLFDO�1HWZRUN�>'���6LFK�

'2,��KWWS����GRL�RUJ����������PHW�Y�L������
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XDQ��8QLYHU�LW��RI�(OHFWURQLF�6FLHQFH�DQG�7HFKQROR�

J��RI��KLQD�������

>���8QLYHU�LW��RI�(OHFWURQLF�6FLHQFH�DQG�7HFKQRORJ��RI�

�KLQD����0D�WHU��ODYH�6LJQDO�7UDQ�PL��LRQ�0HWKRG�

LQ��RJQLWLYH�2SWLFDO�1HWZRUN���1���������������

>3�������������

>���5XDQ�;LDRJDQJ��3DQJ�7DR��DQG�<X�-LDQMXQ��3KRWR�

WD[L���RQWURO�RI�5RERW�%D�HG�RQ�WKH�1HXUDO�1HWZRUN�

�RJQLWLYH�0HFKDQL�P�RI�%ROW]PDQQ�0DFKLQH� >-���

�RQWURO�DQG�'HFL�LRQ�PDNLQJ�����������������������

>���6KHQ�DQJ��HUR�SDFH�8QLYHU�LW�����'HHS�%HOLHI�1HW�

ZRUN� ,QWHOOLJHQFH�([WUDFWLRQ�'HYLFH� LQ��RJQLWLYH�

,QIRUPDWLRQ��RQIURQWDWLRQ���1���������������

>3�������������

>���:DQJ�4LDQ���7KH�/LJKW�RI�5HD�RQ��DQG��([SHULHQFH�

1HWZRUN���RPSDUL�RQ�RI�7ZR��RJQLWLYH�0RGH��>-���

-RXUQDO�RI�'LDOHFWLF��RI�1DWXUH����������������������

>���:HL�-LH�����RORJUDSKLF��'�,QWHUDFWLYH�'L�SOD��6���

tem�Based�on�Arti�cial�Intelligence�Visual�Recogni�

WLRQ�7HFKQRORJ����1�������������;� >3����������

���

>���(GLWRULDO�'HSDUWPHQW�RI� WKH� -RXUQDO� �6XPPDU����

=KDQJ��KHQJORQJ� �3ODQQHU�([HFXWHU����RJQLWLYH�

Arti�cial�Intelligence�[J].�Entrepreneur�Information,�

���������������3�������
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