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[1]
§�·]¸ �x¹ uc�:m�� URL �c�tf ¶ X�±1³�exº]»6l

m{¼c½:�v¾Jb d ±]³]¿�z URL À:oJÁ�Â:otU�e�ÃÅÄ]Æ]Ç
s�ZvR]Sc�]��z URL exÈcÉYl�mJ©:q²Ê[±]µ+exË�ÌÍ�¦s
b+sgZ URL �A�cf ¶ Ê:X1ÀJoYÁ�Â�o1UJi�ÎAÏ �{¹ u6�
_]� URL i{�Jl�m{±cµcÐcÑ §[Ò�Ó l�mt�kª §6Ô mk�vÕÖ Z{×cØ¦¬xÙ�egÚc�rs�Z{×cØ1ÛAÉ�e²Ü]Ý)qg�:��� 2 Þcß
±]µYl�mxf ¶ q1sxu]à:á6oAâ�ãäÂ:á1åv±]µ [2][3]

§�·A¸
�x¹ u1~r��ZxæJç6ixè]é+ê�á�pjegë�ìtlJm1TvU1V]WAi{íî¦�x¹ Z6ïtzkð]ñAò §[óAô �{¹ uA�6mk�và:áAoAâ)ãõÂJá
å6z�±tµ]f ¶ X�Zxö]±t³ji�÷6lYmg×cØ+¬�z��t¾YzAøgù óú i�¼6û6�1u]�Jmt� ° Z{üY��±]µ]Ð]Ñ §�ý d�¹ m § ZxÚþJÿ À[p�����zc� ° ik����ztÀ6o6Á § �t��q²_Am�q²�:�
�1��ª]« §6Ô mk�cï:©{Ê����JÊ:XkZjÃ Ä]Æ]Ç�s��tÀAo:Á
Â�o1Uj¬tz URL i
	����l�m HTML ��o��cz����kV
�kn:e²Ü����)qvs�Z���������e��� �ßrs{�và:ácoAâ¨ãõÂ
á]åv±cµcf ¶ e ·A¸ l�m��
2. URL !�"¦O�#�$&%�'�(�)
2.1 *,+�- URL .,/,0213/�4�57698
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1: WWW RAS�TtUAVAWJzkù��

��q]s{u ���3����e��]o���o��kq]s{uvRAS¨s��9�6É:Z
Õ���¥]_ WWW RcS�TvU]VcWcÊ6X�Z��c� ��zk±]³jz�¡

† ¢¤£¦¥7§7¥¨§ª©¬«7§77®¨¯
‡ ¢¤£¦¥7§7«¨§¨°
§ ¢¤£¦¥7§7±¨²¨³7´7µ7¶7·ª¸&¹»º½¼

¾ eJ��¿ ���3�À�jiÀÁ[l�m���o�� § RAS ��¹ u+s3Â�Ì¢��
1 X]ï1z9�:Ê Ô m{�Aï1z1� ° Z  o�®JX�RcS1�1�+e2ÃÄ ��Å�s�_ § d�Æ ¥:z��joÀ�Je]´�¿�ÇJm�q����t�3ÈÊÉ

i1~1� ¹ m��¦©[zc�kª6«�i��rs{u1Z URL �6�cf ¶ X�±
³+exº1»Jl�mx¼c½:�1¾Jb d ±1³c¿jz URL À6oJÁ�ÂYotU
e�Ã'ÄcÆ]Ç¨s�Z�RcS]�]��i
	��3 �{¹ uA�:m URL e¤Ë
±�Ì�ÍÏÎÐ�3Ñvi�Ò[��u�ÈcÉ:l�m6©Jq�Ê�±1µ+egË)ÌÍ��ð]ñ
_ URL À:oJÁ{ÂJotU�e²Æ]Ç�Ê�Ó ¹�Ô ücÐcÑ�_k�A���N�Õ Ê Ô m�� URL z�Ë]±�ÌÖÍªÎÖ��ÑviÊÒ���±]³1¿�z URL

e,×�Ø¦i�Ù�Ú)s[_Û�Nu+��ZJÀYo�Á�Âjo]U�i�Î:Ï �k¹ �
URL ��Ü�Ý:z�±]µ6ÐAÑ+e&Þ�ß�l�mY©:q § ÊÖÓ1m���

2 X�Z�³�àÐÁ�ájz URL À:o:Á�ÂYotU:z�Æ]Ç�z9â ¹
Ê Ô m��  ok®YX ¯�° m²±1³ji�Á¤á]òjz{üY�À�to��koã�
e[�ä�7¿cb3å1�Jl�m{�9æ�icï ¹rd z��1oÊ�koç� Zk¼c½6�
¾�e²¼ji WWW R]S�TvUcV1W:zkRcSc�1�+e&è1Û¨sNZé	
�� ��¹ u6�Ym URL e�ê+ø[l�m�� © ¹¨d z URL z:ø
ù�ëcÑ¦e²Ü�ìAß�s�Z,ëAÑjz�ü�����z:e URL À:oJÁ�ÂYo
UJi�ÎcÏYl�m��
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(Google)
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URL �:�Af ¶ X URL À�oYÁ�Â�o]UJi�Î:Ï ��¹ u:�
m URL q WWW RJS6�6� i 	��� �k¹ uJ��m URL

zAï ¹a`�¹ z�ËA± URL exÈcÉrs�Z�±]³)q{z�Á�áAÑ�e ¯° Z]� ° �cb1Þ¦i�¼�ûÐÓx�:��ljm�f ¶ Ê Ô m[� � 3 X
�é�7¿Ab:z�±]³�z URL À:oJÁ�ÂYovU�exÆ]Ç¨sNZ�³�àÐÁ
á+zc´�e�±Aµjljm9��Ê Ô m��ÖÁ�á:Ñ�X�Ë:± URL ¿¦ivZ
WWW `�a�Øed�¬jq URL ÀYoYÁ�Â�o]Uj¬]z�Ü�ì6ß)s
�Yø�ù�ëJÑ¦z*fJÉ�Ê1� ° d�¹ u:��mv� © ¹)d z�©�qxbd Z]À:oJÁ�ÂYovU:ihgcÎcÏ�z URL ik��sxu[±]µAÐ]ÑjXÒ�Ó l�mk�
3. ikjklnmporqsj&tvu,%�'kw�)
à:áAo6â
ãäÂJá1å (N ã B) q²X[Z,����À:oJÁ]e î �cu
Â�ácåYz[�ex¦i�¼�û Ó(yez6µ�bYz�v{tU&|1×:Ø�e�±Aµ
l�m�f ¶ ztÕ�¿YÊ Ô m[�6à�áJoJâ�ã Â�á6åYz[±6µ Ö6¶
X[Zjï ¹}`�¹ zk×AØ x

§ �]¾jzkÛ6É < a1, a2, · · ·, an >

Ê�~ ��¹ Z�����À�o�ÁAz n{1U]Û�É V i�Ø�ujzv×JØ§ ±Aµ ��¹ m��n��Ê]Z:à�áJoYâ�ã Â�ácå�z�±6µ+X����
e�Ëj�]Z ÿ À]p+e�Æ6Çjljmv�����jÀ�o�Á1i�� Â ¹ _A�� sk�[×:Ø�e�v{vU�i[±Aµ�l�m[Â�á6åYz Ö:¶ XvZ����
À�oYÁ1z ÿ À]p�e9å6�¨s²Z���É1×6Ø xin b d �c¾jz�Û
É < ain1, ain2, · · ·, ainn > e�¼�i[ö
e{vUYi[÷�ljm óú

V e ¯j° Z��6^jz ó ú i]_Jm vMAP e��c�YlYmY©Jq
Ê Ô m��6lJ_t����Z�æ�z�Þ+e ¯�° mY©Yq�ic_Jmk�

vMAP = argmaxvj∈V P (vj |ain1, ain2, · · ·, ainn) (1)

Â:átåAz���x¦e��¨Ì1q'ZJ©kz�����X�æ�z�ÒJÌgi�Ø
Ó$�� dN¹ mk�
vMAP = argmaxvj∈V

P (ain1, ain2, · · ·, ainn|vj)P (vj)

P (ain1, ain2, · · ·, ainn)

= argmaxvj∈V P (ain1, ain2, · · ·, ainn|vj)P (vj)(2)

wcZ»���JÀcocÁ�ix¼Aûc�[u�� (2) z�Ì(�xZ 2 ¿Az��¦e��� l6m²�¬���6À]o6Ákzc��Ê�Z'���Ji���� z��{{U]ix÷cl:m
×tØjeÏ� � mA©cq�iÀÒ{�Åu�Z P (vj) e�� � l6mc©cq § Ê�Ó
m���sgb�s�Z(�&��i�� ��z&���JÀ6oJÁ�z{ÛAÉ�e� ��t_�Ç¹�Ô Z�ï ¹a`[¹ z P (ain1, ain2, · · ·, ainn|vj) z(��e(� �
l:mc©cqNXx��� Õ Ê Ô m²��©v©gÊ�Z�×vØ�¬�z²ö]�[¾:z1øNùó ú §�¡c¢ Ê Ô mjq¤£]�:lYmjq�Z P (a1, a2, · · ·, an|vj) =
∏

iP (ai|vj) q�_¨��Z © ¹ e�� (2) i*¥e��ljm¦qgÂ�ácå
±1µjX&æ�z�ÒJÌxit_6m��k�t¾YzAøgù ó ú § �v��i ¡�¢ s
uJ��m�q¦£:��l�m�©�q{b d Z�©vztÂ�ácå]±Aµ¦XcàYá:o
â�ã ÂYá1å�q(§ Ôv¹ m��

vN ¨ B = argmaxvj∈V P (vj)
∏

i
P (ai|vj) (3)

4. URL ©&leª*qsl�«e¬h}®c¯ci&j�lsm°o±qej�t�%�'
(�)

�1f ¶ ÊAX WWW R]S�T�U1V1WAi[~]�tu[Z URL À6o
ÁkÂ�o1Uj¬vz URL i��k²Yl�mÀ���{VÐ��nYe�àJá6o:â�ã
Â6átå6z����JÀ:o:ÁJqts²u î �tutZ�³c´�z{R]S]�t�¦e²�
�JlJmxf ¶ e ·]¸ lYm��và:á]o6ârã ÂJávå:X�����À6oJÁ§ íeµjÊ Ô ¹ Ô ü��v±6µJÐ6Ñ�e ý m�©�q § ÊÐÓ]m��¨s
b s²Z  o1® §v¯+° mk� �'±A³¦z��À�jÀ�o�Á6eh¶AfjÊ
èvÛJlYm:©:qxX�·Aa�q¨È�É�eg�JlYm��cïJ©xÊtZ&�1f ¶ Ê
X 2.1 Ê Ã'ÄAÆ]Ç)sk� URL ÀJoYÁ{Â�otUJz����{VÐ�kn
e(¸c¹Jl�m6©Jq�Ê���������e²hkº�sNZvà6áAoAâ¨ãõÂ:á1å
z����+e²Ë¨ÌÍ�À�À�²V ��n]X�»&¼k½�¸&¹�s�Z{ñ ú ¥ci�Ä¾ Z�¿ ¾ z��1¾je ê¦økl�m����������JÊAXkö c{�U6z��
�²VÖ��n&�6Z1ï ¹�d z[�v¾jø²ù�ëcÑ�ik¼:ûc�A� ÿ Àvp §
ÆcÇ �{¹ m�� � 4 i,�+e(À�l��
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(Google)
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URL À�ojÁ�Â�oAU�e î �6uAZ WWW R:S:�:��età
á6o:â�ã ÂYá]å[�6�cf ¶ Ê�±cµ�l�m{feË+e,Ü Ó ihÀ�l��
ÌcÍ

2.1 zxfkËji�s�� § ��u[ö]±1³�z URL À6oJÁ{ÂYo
U�egÆ]ÇYl�m{��ö]±]³�z URL À6oJÁ{ÂYovU:z�ÝÏÎ
200 ��z URL zÀ�Ê��VÐ��n�e WWW b dÏÐvÑ �Ò o��ks²Z&¸e¹�l�m��jïAz��:�¦zt�c¾¦zJø�ù�ë:Ñ
b d ö &{[UJz ÿ À1p�e{Æ]Ç�l�m��

(�Ó 1 R1SÖ�vo �koã�'e��ÀÉ¦sNZ WWW R]S�TvU]V1W
Google Search z�RASc�c��iä	,�� �{¹ m URL z
����VÐ�kn 1 ¿kÔ�¿ ÐvÑ � Ò o�� Z�¸&¹Yl�m��

(�Ó 2 ����VÐ��n6z*¸k¹A�c� e ÿ À1p�i�¼Yû Ó{Z]ö 
{vUv¿+z�±Aµ ó ú e ¯�° Zc�J^�qk_Ym�e{vUYi�±
µ�l�m��

Â1��Z9���YÊ:Xkö URL À:oJÁ{ÂYotU:z�����À:oJÁ]eÕ É6l�m ÿ ÀtpYzkÆ1Ç]f ¶ e ·c¸ lYm��và:ácoAârã ÂJá
åAX ÿ À[pje{�t��i�ØÐ�{kU]Ê�Æ]ÇJlJm�qÅZ¤���JÀ6oJÁ
z�e{vU�i[÷ � _:�[×6Ø¨�{ö
e{vU�i�÷�ljm,�vÖ ó ú§ � � �²¹ Z¤���JÀ6oJÁ�zt��Ô ¹ bAzk±1³�i�±1µ�s²u¦s
Â¦ÌØ×6» §YÔ m[�jïj©�Ê � 5 i*À�l Ò�ÌkivZ]ö6±A³ i



¿A�1u[Z]ïtz�±t³)q�ï ¹ Ü�Ù�ØYuJe Õ É�s���±t³)qvsxu
2 ¿JzÀ&{�U�e� �¿ ÿ Àtp�egÆ]ÇYl�mk��©�z Õ Éc±1³+eî �:mJ©:qxiÊÒ���Z Ô m{±1³Yb:ï ¹ Ü�Ùjz�±1³�b+q²�6�
�:z 2 Þ6±Aµ § æ:ùjÊÐÓ]m��jï ¹ e�ØjuYz ÿ Àcp�i�¼
ûA�1uk×]Ø�e²±]µ:lYm�q'Z�×1��z{±]³�Ú�Ç1i�±tµ �²¹ m
�AÉ¨q�Z�Û��jz�±1³�i{±]µ �{¹ m��cÉAZ�Â1�kZ&Ø�u:z{±
³�Ü�Ù�i�±]µ �{¹ m �AÉ § ÞcÜYl�m�� 1 ¿:zk±1³�i�±]µ��¹ �,�JÉ¦XvZ�ïAz�±6³+i�÷�l�m�q�� ° m�©�q § Ê Ó
m���Û��jzk±t³jik±tµ �{¹ �&�AÉ�X�Z]ï1z�×1Ø §�Ý z�
{[UJi��g÷¨s{u+s3Â�Ì�Þnß�ò�z�üj��×AØ�Ê Ô m�qÅ� ° Z
���YÀAo:Á�i1_]�k±1³jzx×]Ø¨q1s²u�±1µJlJm��¤ØYuAzk±
³�ÜcÙ�i�±cµ ��¹ �9�6É��ÏàÏáji�Þnß�ò § üj� qÅ� ° Z
����ÀJoJÁtic_c�[±c³�zk×AØ�q]s{uv±cµ�l�m��

â ãåä æ
URL DB

çéè ê ë ä æ
URL DB

PC
ä æ

URL DB

AV
ä æ

URL DB

â ãéä æì ëîí
 DB

çéè ê ë ä æ
 ì ëïí

DB

PC
ä æ

 ì ëïí
DB

AV
ä æ

 ì ëïí
DB

âïãåä æð ñ ò â ãïó ôðïñ ò
âïã õ âåö ÷ ø

çåè ê ë ä æð ñ ò çåè ê ë ó ôðïñ ò
çåè êïë õ âåö ÷ ø

PC
ä æð ñ ò PC

ó ôðïñ òPC
õïâîö ÷ïø

AV
ä æð ñ ò AV

ó ôðïñ òAV
õ âîö ÷ ø

�
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5. ùeúûoýü�þ
�cf ¶ zkð1ñAò¦e óAô l�m1� ° Z�¸�¹rsk� URL À:o
ÁxÂ6o[UAz URL z����gV��{n�PvQ�e2����s���àcá]ocâ�ã
ÂYá1å[�6�cf ¶ i Ò1��u1Z WWW RAS�T[UAVAWJzkRAS
�]�jik�6l�m²�]�]æeÿje²Ë�������Ü Ó i�æeÿ����6Z����
¼��JZ1ævÿ]�c�JZ��	� e�
��m��
5.1 ���������� z WWW RrS�T+U¨V¨W�i Google Image

Search[4] e î �JuAZ�� ³�à��cZ����6á �¢p��cZ�� ð�� �cZ
�����tz�±1³�z URL DB q���� î ÀAoJÁ1e ����s�����Â
Ô[Z 5 ��z�¼A½J�c¾¦e{� ° Z]öA±c³�z URL DB e{ÆcÇ
s[�v� URL DB z�Ý�Î 200 �aÔ�¿�z URL e{¼�i,���
ekËj� ÿ Àcp¦ekÆAÇ�s[�v��æ�ivö6±A³6¿ i�ænÿ e�Ë
Ì
� ° itZ1öJ±A³+z�P6Q § RJS �k¹ mk� Õ ò §�Ô m � ³
àÊ�]±A³¦i��)s ���! ��NZ ��"$#���Z2��%&���NZ �('!)��c�
9 �JZÏ�*�Aá � p��]±A³�i���s²ZÏ�("$#��ÅZÏ� ÿ À]p���ZÏ�(+
f6}���� 10 �6Z �,���t±c³�i��¨s �ïÌ1p!-Jo Ò � Z¬�/.Ð�
Î10Ð	²o3�ÍZ½� �32��¤� Z½�,4$5��c� 9 ��qx���t�h� 28 �
z6��� î �]o ��oã�ÍÊ�RAS¦e{Ë��tZ[RASA�]��ÝÏÎ 40 �
z URL � 1120 �+e���� î ÀJo�Á�q]s��v�37�i[Z$���
ájÀJo�Á&�]z�ö6±c³+z�±cµ�e�¶cfjÊtÚ þ sgZÏ� ³�à��ÖÁ

á�z�RAS6�c� 360 ��z Ìh� 210 � § � ³�à��]±c³YZ7�8�
á � p��ÖÁ�á+z�R6S6�A� 400 ��z Ì*� 142 � § �*�Aá
� p��]±c³JZ¨�,���ÐÁ&á�z�RAS6�c� 360 ��z+Ìh� 162 �§ �,�À�]±c³�z�PcQ�q]s{u ý dN¹ �[�
5.2 9;:=<=>
�6�AÐAÑ�z6����?1Ñ�iAX[Z3@cù ú ã í6É ú e î �:�[�
©A©�Ê1ZtP]Q § ±]³�ik�A� ��¹ mY©Yqke TRUE qÅ��A
s�Z{±]³ji{�A� �{¹ _]��©:qke FAULT q'��A:l�m��=�
� î ÀJoYÁti��¨s{u1Z URL ÀJoJÁkÂ�otUJz9����ÀJoYÁ
e î �Auv�J�+e�Ëj�1Z�� (4) Z (5) iÏÀ�l1ö6±A³�z�P6Q
z�@cù ú Rtrue q'í6É ú Ptrue e ¯j° �[� Rtrue X6���î ÀYo�Ák�Az�PAQ § ö6±A³ i�Ü�s�� �:��Ê Ó]�*f:É e
~¨sNZ Ptrue X��A��s��kP]Q�ze�[Ê3�CB1i6ï]zk±c³�i�±
µ ��¹ m6�ÐÓ²PcQ�Ê Ô �t��f6É+e(~�l[�

Rtrue =
TRUE b�¿vÜ)s�� �6� ��¹ ��PcQ��

ïcz�±c³�ik÷Yl�m�PcQ�� (4)

Ptrue =
TRUE b�¿vÜ)s � �6� ��¹ ��PcQ��

TRUE Ú:�t��PcQ�� (5)

Â[�{ZÍ�]� �g¹ �{P[Q�zD@tù ú ã ítÉ ú e ¯J° mJq�à�·
ikZ$� (6) Z (7) i�À:l�Z��v�c�Yz�PvQ�z�@1ù ú (Rfault) Z
(Pfault) ��EGFJu ¯+° �t� Rfault XH�&� î ÀYo�Ák�Az
±t³ji�÷ � _t��P1Q�i���sguvZx±1³�i��c�6lYm�f]É�e�~
s�Z Pfault Xx�c� �²¹ _1b:�k�kP1Q�zk�[Ê9�CB1i]ï1z{±
³�ikíAÉ¨s{u6�6_]bj�t��P1Q�zhf6É+e(À�l[�
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FAULT b�¿vÜ)s � �6� ��¹ ��PcQ��
ïcz�±c³�i�÷ � _c�[PcQ�� (6)
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FAULT b�¿vÜ)s � �6� �{¹ ��PcQ��

FAULT ÚY�t��P]Q�� (7)

© ¹�d z�@]ù ú ã ícÉ ú e ¯�° Ztï ¹�d e3I Ò ÍGJ�sNZ
@Aù ú ã í6É ú1K6L [5] e ¯j° ���3M3N�ÀJoJÁ�q1s{ueà
ájz��3�YÀ:o:Ávik�rsxu URL �A�1f ¶ qN�v��OQP Õ É
O ÿ À�RTSvà6á�U6â�ã ÂJátåV�W�X�Y�@�Z�[]\_^$`�[aVbdc&e6f
5.3 g�hjilkDmnpo�q�rtsun8v�wyx R rtstn�z�r S�{�|�}�~dS��$Z�[�\�^
`�[T�=��VH�6��6�&� 6
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N \ B N \ B URLÞ `�ßGà�«3R á3â�ßTà$«3R �&� �$�o�q
0.95 0.93 0.75v�wyx R 0.78 0.77 0.74z
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���$� �3��&� FAULT �&�dS �3� ^&`�[

N \ B N \ B URLÞ `�ßGà�«3R á3â�ßTà$«3R �&� �$�o�q
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