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Combining Interest Points and Edges for Building and Object Recognition

Wang J unqiu ¡¡Zha Hongbin
( National L aboratory on Machine Perception , Peking U niversity , Beiji ng ¡¡100871)

Abstract ¡¡¡¡ We present a novel approach using combined features to recognize images containing specific

objects and buildings1 The content of an image is characterized by two kinds of features : Harris2Laplace in2

terestpoints described by the scale invariant feature transform(SIFT) descriptor and edges described by the

edge color histogram1 Edges and corners contain the maximal amount of information necessary for object

recognition1 The feature detection in this work is an integratedprocess : edges are detected directly based on

the Harris function ; Harris interestpoints are detected at several scales and Harris2Laplace interestpoints are

found using the Laplace function1 The combination of edges and interestpoints brings efficient feature detec2

tion and high recognition ratio to the object recognition system1 Experimental results show that this system

hasgoodperformance1

Key words ¡¡building recognition ; object recognition ; interestpoints ; edges ; image retrieval
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Ç°¾°1 ÀûÓÃ½¨ÖþÎïÊ¶±ð¼¼Êõ,»úÆ÷ÈËÄÜ¹»È·¶¨×ÔÉí

Î»ÖÃ1 Ëæ×ÅÏà»úÐÔÄÜµÄÌá¸ßºÍ¼Û¸ñµÄ½µµÍ,»ñÈ¡Í¼

ÏñµÄ³É±¾Ô½À´Ô½µÍ,Ê¹µÃÎïÌåµÄÍ¼ÏñÊý¾Ý¿âºÜÈÝÒ×

½¨Á¢1 Í¬Ê± ,Ô½À´Ô½¶àµÄÉè±¸ÉÏ°²×°ÁËÏà»ú(ÈçÊÖ

»ú¡¢̧öÈËÊý×ÖÖúÀíµÈ) ,´ÓÕâÐ©Éè±¸µÃµ½µÄÍ¼Ïñ¿ÉÒÔ

·½±ãµØÊäÈëÊ¶±ðÏµÍ³1 ÔÚÄ°ÉúµÄ³ÇÊÐÀï,ÓÎ¿Í¿ÉÒÔ

ÀûÓÃÊÖ»ú»ñÈ¡»·¾³Í¼Ïñ,Í¨¹ý½¨ÖþÎïÊ¶±ðÈ·¶¨×ÔÉí
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¹ûÊäÈëÍ¼ÏñºÍÒÑÖªÍ¼ÏñµÄÊÓµã²»Í¬,µÃµ½ÕýÈ·µÄÊ¶

±ð½á¹û²¢·ÇÒ×ÊÂ;Æä´Î ,ÎïÌåµÄÍ¼Ïñ¿ÉÄÜÊÇÔÚ²»Í¬¹â
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±ä» 1̄ ½üÄêÀ,́ÐËÈ¤µãµÈ¾Ö²¿ÌØÕ÷±»¹ã·ºÓ¦ÓÃÓÚÎï

ÌåÊ¶±ðÁìÓòÖÐ[124 ]1 »ùÓÚ¾Ö²¿ÌØÕ÷µÄÊ¶±ð·½·¨ÔÚÊÓ

µãºÍ¹âÕÕÌõ¼þ±ä»¯Ê±¾ßÓÐ½Ï¸ßµÄÂ³°ôÐÔ,ÔÚ¾Ö²¿ÕÚ

±ÎµÄÇé¿öÏÂÒ²ÄÜ¹»¿É¿¿µØ½øÐÐÊ¶±ð[4 ]1 È»¶ø,ÔÚÄ³

Ð©Çé¿öÏÂ,»ùÓÚ¾Ö²¿ÌØÕ÷µÄÊ¶±ð·½·¨²»ÄÜµÃµ½ÕýÈ·

µÄ½á¹û1 ÀýÈç,Èç¹û²»Ê¹ÓÃÑÕÉ«ÐÅÏ¢,Í¼ 1 a ,1 b²»ÄÜ

±»ÕýÈ·µØÇø·Ö;´ÓÍ¼1c ,1 dÖÐ²»ÄÜ¼ì²âµ½¿É¿¿µÄÐË

È¤µã1 ÕâÐ©Àý×ÓËµÃ÷:ÔÚÊ¶±ðÏµÍ³ÖÐÑÕÉ«ÐÅÏ¢ÊÇ·Ç

³£ÖØÒªµÄ1

a ½¨ÖþÎï b ½¨ÖþÎï c ÎïÌå d ÎïÌå

Í¼ 1 ¡¡ÑÕÉ«ÄÜ¹»°ïÖúÏµÍ³½øÐÐÊ¶±ð

¡¡¡¡ÑÕÉ«ÊÇ½øÐÐÊ¶±ðµÄ×îÖ±¹ÛµÄÌØÕ÷1 ÓÉÓÚ¼ÆËã¼ò
±ã ,ÑÕÉ«Ö±·½Í¼±»¹ã·ºÓ¦ÓÃÓÚÎïÌåÊ¶±ðµÈÁìÓòÖÐ1
´«Í³µÄÑÕÉ«Ö±·½Í¼Ã»ÓÐ¿¼ÂÇÑÕÉ«ÔÚÍ¼ÏñÉÏ¿Õ¼ä·Ö²¼

µÄÐÅÏ¢,¶ø¾ßÓÐÍ¬ÑùÑÕÉ«Ö±·½Í¼µÄÍ¼ÏñµÄ±í¹Û¿ÉÄÜ
ÍêÈ«²»Í¬1

°üº¬ÑÕÉ«¿Õ¼ä·Ö²¼ÐÅÏ¢µÄ·½·¨Ö®Ò»ÊÇ°ÑÍ¼Ïñ¾ù
ÔÈµØ·ÖÎªºÜ¶àÇøÓò,È»ºóÎªÃ¿¸öÇøÓò¼ÆËãÑÕÉ«Ö±·½
Í¼1 ÕâÖÖ·½·¨ËäÈ»·Ç³£¼òµ¥,µ«»ùÓÚÕâÑùµÄ»®·Ö,¸÷

¸öÇøÓòµÄÖ±·½Í¼¶ÔÊÓµã±ä»¯µÈÒòËØ·Ç³£Ãô¸Ð1 Shim

µÈ[5 ]Ìá³öÁËÒ»ÖÖ±ßÔµÑÕÉ«Ö±·½Í¼,ÊÔÍ¼°üº¬ÑÕÉ«ÔÚ
Í¼ÏñÖÐµÄ¿Õ¼ä·Ö²¼ÐÅÏ¢,µ«ÊÇ¸ÃËã·¨±ßÔµ¼ì²â±È½Ï
¸´ÔÓ,¶øÇÒÃ»ÓÐÀûÓÃ¾Ö²¿ÌØÕ÷µÄÐÅÏ¢1

±¾ÎÄ·½·¨¸ù¾ÝÍ¼ÏñÖÐÎïÌåµÄ±í¹ÛÌØÕ÷,½áºÏ¾Ö
²¿ÌØÕ÷¡¢ÑÕÉ«¼°Æä¿Õ¼ä·Ö²¼ÐÅÏ¢½øÐÐÊ¶±ð1 µ±ÎïÌå
ÓÐ·á¸»µÄÎÆÀíÐÅÏ¢Ê±,Ê¶±ðÏµÍ³¸ü¶àµØÒÀ¿¿¾Ö²¿ÌØ
Õ÷;µ±ÎïÌåÉÏÈ±·¦ÎÆÀíÐÅÏ¢Ê± ,ÑÕÉ«¼°Æä¿Õ¼ä·Ö²¼ÐÅ
Ï¢ÎªÊ¶±ðÏµÍ³Ìá¹©¸ü¶àµÄÏßË÷ 1

1 ¡¡·½·¨¸ÅÊö

±¾ÎÄ½áºÏ±ßÔµºÍÐËÈ¤µã2 ÖÖÍ¼ÏñÌØÕ÷½øÐÐ½¨Öþ
Îï»òÎïÌåÊ¶±ð 1 Ê¶±ðÏµÍ³°üÀ¨ÌØÕ÷³éÈ¡¡¢ÌØÕ÷±íÊ¾
ºÍÌØÕ÷ÏàËÆÐÔ±È½ÏµÈ3 ²¿·Ö1 ±¾ÎÄ·½·¨µÄÏµÍ³¿òÍ¼
ÈçÍ¼2 ËùÊ¾1

ÌØÕ÷¼ì²âÊÇÔÚHarris ¼ì²âÆ÷[6 ] µÄ»ù´¡ÉÏ½øÐÐ

µÄ1 ÀûÓÃHarris¹«Ê½,Í¼ÏñÖÐµÄÏñËØ¿ÉÒÔ·ÖÎª3 Àà:

Æ½»¬ÎÞ½á¹¹µÄÇøÓò¡¢±ßÔµºÍ½Çµã1 Æ½»¬µÄÇøÓòÄÚÍ¼

ÏñÐÅºÅ±ä»¯Ð¡,°üº¬ÐÅÏ¢Á¿µÍ1 ±ßÔµºÍ½ÇµãÊÇ±ä»¯

½Ï´óµÄÇøÓò,ÕâÐ©ÇøÓò¶ÔÓÚÊ¶±ð¶øÑÔ¸üÎªÖØÒª1 Àû

ÓÃHarris¼ì²âÆ÷µÃµ½µÄÐËÈ¤µã²»¾ß±¸³ß¶È²»±äµÄÌØ

ÐÔ1 »ùÓÚHarris¼ì²âÆ÷,Mikolajczyk µÈ[7 ] Ìá³öÁË¾ß

ÓÐ³ß¶È²»±äÌØÐÔµÄHarris2LaplaceÌØÕ÷¼ì²âÆ÷,±¾ÎÄ

²ÉÓÃÕâÖÖ¼ì²âÆ÷1

Í¼ 2 ¡¡ÏµÍ³¿òÍ¼

ÌØÕ÷µÄ±íÊ¾°üÀ¨±ßÔµÌØÕ÷µÄÃèÊöºÍÐËÈ¤µãµÄÃè

Êö1 ±ßÔµÌØÕ÷ÀûÓÃ±ßÔµÑÕÉ«Ö±·½Í¼½øÐÐÃèÊö1 ÎÒÃÇ

°Ñ¶à¸öÎïÌåµÄ±ßÔµÑÕÉ«Ö±·½Í¼´æ·Åµ½ÑÕÉ«ÐÅÏ¢Êý¾Ý

¿âÖÐ,ÎïÌåÊ¶±ð¿ÉÒÔÍ¨¹ýÖ±·½Í¼ÏàËÆÐÔ±È½Ï½øÐÐ1

ÐËÈ¤µãÓÉ³ß¶È²»±äÌØÕ÷ÃèÊöÆ÷( scale invariant fea2

ture transform , SIFT) [8 ]½øÐÐÃèÊö1

ÃèÊöÐËÈ¤µãµÄ³ß¶È²»±äÌØÕ÷ÃèÊö×ÓÊÇ128 Î¬µÄ

ÏòÁ¿1 Ã¿·ùÍ¼Ïñ¿ÉÒÔ¼ì²âµÃµ½100¡« 500ÐËÈ¤µã1 ÔÚ

´óÐÍÊý¾Ý¿âÖÐÖ±½Ó½øÐÐ¸ßÎ¬ÏòÁ¿ËÑË÷Ð§ÂÊºÜµÍ1 Îª

ÁËÌá¸ßÊ¶±ðÏµÍ³µÄÐ§ÂÊ,±¾ÎÄ²ÉÓÃÁËÊ¸Á¿¿Õ¼äÄ£ÐÍ
(vector space model , VSM) [4 ,9 ]1 ÔÚVSM ÖÐ,Í¼Ïñ±í

Ê¾ÎªÒ»¸öÏòÁ¿1

2 ¡¡ÌØÕ÷¼ì²â

Harris¼ì²âÆ÷¼ì²âµÃµ½µÄÌØÕ÷¾ßÓÐºÜºÃµÄ¿É¿¿

ÐÔ[1 ] ,ÆäÖ÷ÒªË¼ÏëÊÇÀûÓÃ×Ô¶¯¹ØÁª¾ØÕóÈ·¶¨Í¼ÏñÖÐ

ÐÅºÅµÄ±ä»¯ÐÎÊ½1 ¼ÙÉèÍ¼ÏñÖÐx ´¦µÄÐÅºÅÎª I ( x) ,

ÎÒÃÇ¿ÉÒÔÀûÓÃÍ¼ÏñÐÅºÅÓë¸ßË¹º¯ÊýG( x ,¦ÒD ) µÄÎ¢

·Ö½øÐÐ¾í»ýÔËËã,µÃµ½Ò»½×µ¼Êý

L u ( x ,¦ÒD) = I ( x) 3 Gu ( x ,¦ÒD)

L v ( x ,¦ÒD) = I ( x) 3 Gv ( x ,¦ÒD)

L u ( x ,¦ÒD) L v ( x ,¦ÒD) = I u ( x ,¦ÒD) I v ( x ,¦ÒD)

¡¡ (1)
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ÆäÖÐ¦ÒD ÊÇÎ¢·Ö³ß¶È1 ÀûÓÃÊ½(1) µÄ½á¹ûµÃµ½¹ØÁª¹«Ê½

C( x ,¦ÒI ,¦ÒD) = ¦Ò2
D G( x ,¦ÒI ) 3

L 2
u L uL v

L uL v L 2
v

(2)

ÆäÖÐ,¦ÒI ÊÇ»ý·Ö³ß¶È, G ÊÇ¸ßË¹Ëã×Ó1

¹ØÁª¾ØÕóÓÐ2 ¸öÌØÕ÷Öµ, ÌØÕ÷ÖµÊÇ¹ØÁª¾ØÕóµÄ

Ö÷ÇúÂÊ1 Èç¹ûÍ¼ÏñÖÐÄ³´¦µÄ2 ¸öÌØÕ÷Öµ¶¼·Ç³£Ð¡,

ÄÇÃ´Í¼ÏñÔÚ´Ë´¦²»´æÔÚ½á¹¹; µ± 2 ¸öÌØÕ÷Öµ²î±ðºÜ

´óÊ±(Ò»´óÒ»Ð¡) ,Í¼ÏñÐÅºÅÔÚÄ³Ò»·½Ïò±ä»¯ºÜ´ó,´Ë

´¦´æÔÚ±ßÔµ;Èç¹û 2 ¸öÌØÕ÷Öµ¶¼·Ç³£´ó,Í¼ÏñÐÅºÅÔÚ

2 ¸ö·½Ïò¶¼´æÔÚºÜ´ó±ä»¯,´æÔÚÀàËÆ½ÇµãµÄ½á¹¹1 ±ß

ÔµºÍ HarrisÐËÈ¤µã¿ÉÒÔ·Ö±ð¸ù¾Ý

det( C) - k ¡¤t race2 ( C) < TE (3)

ºÍ

det( C) - k ¡¤t race2 ( C) > TC (4)

½øÐÐ¼ÆËã,ÆäÖÐk ÊÇHarris¹«Ê½µÄÏµÊý1 ¸ù¾ÝÊ½(3)

¿ÉÒÔµÃµ½±ßÔµÌØÕ÷,ÆäÖÐTE ÊÇÐËÈ¤µã¼ì²âµÄãÐÖµ

( TE < 0)1 µ±Ê½(3) ³ÉÁ¢Ê±, Í¼Ïñ´æÔÚ±ßÔµÌØÕ÷1 Àû

ÓÃÊ½(4) ¼ÆËãµÃµ½HarrisÐËÈ¤µã, TC ÊÇÐËÈ¤µã¼ì²â

µÄãÐÖµ( TC > 0) ,Ê½(4) ³ÉÁ¢Ê±,´Ë´¦´æÔÚ½ÇµãÌØÕ÷1

Harris¼ì²âÆ÷µÃµ½µÄÐËÈ¤µãÌØÕ÷²»¾ß±¸³ß¶È²»

±äµÄÌØÐÔ1 ½¨Á¢ÔÚHarris ¼ì²âÆ÷»ù´¡ÉÏµÄHarris2

Laplace¼ì²âÆ÷ÄÜ¹»µÃµ½³ß¶È²»±äµÄÐËÈ¤µãÌØÕ÷1 ÔÚ

²»Í¬µÄ³ß¶È½øÐÐHarrisÐËÈ¤µã¼ì²â,¸ù¾ÝLindeberg

µÄ³ß¶È¿Õ¼äÀíÂÛ[10 ] ,Ä³¸ö³ß¶ÈÏÂ Laplace¹«Ê½³öÏÖ×î

´óÖµÊ±,Õâ¸ö³ß¶È¾ÍÊÇÌØÕ÷³ß¶È1 Laplace¹«Ê½Îª

| ¦Ò2 ( L uu ( x ,¦Ò) + L vv ( x ,¦Ò) | (5)

ÆäÖÐ,¦ÒÊÇLaplace¹«Ê½µÄ³ß¶È, L uuºÍ L vvÊÇÍ¼ÏñÐÅ

ºÅµÄ¶þ½×µ¼Êý1

Í¨¹ýÒÔÉÏµÄÌØÕ÷¼ì²â,¿ÉÒÔµÃµ½Í¼ÏñÉÏµÄ±ßÔµ

ÌØÕ÷ºÍ Harris2LaplaceÐËÈ¤µãÌØÕ÷1 ±¾ÎÄµÄÌØÕ÷¼ì

²â²»ÐèÒªÔÚÍ¼ÏñÉÏ½øÐÐ2 ´ÎÌØÕ÷¼ì²â ,¶øÊÇÔÚÒ»´Î

¼ì²â¹ý³ÌÖÐÍ¬Ê±µÃµ½2 ÖÖÌØÕ÷,½µµÍÁË¼ÆËã¸´ÔÓÐÔ1

3 ¡¡ÌØÕ÷±íÊ¾

ÎÒÃÇ´ÓÍ¼ÏñÉÏ³éÈ¡µÃµ½ÁË±ßÔµÌØÕ÷ºÍÐËÈ¤µãÌØ

Õ÷1 Í¼Ïñ±ßÔµÓÃ¸Ä½øµÄ±ßÔµÑÕÉ«Ö±·½Í¼±íÊ¾,ËùÓÐ

Í¼ÏñµÄ±ßÔµÑÕÉ«Ö±·½Í¼±»´æ´¢µ½ÎïÌåÑÕÉ«ÐÅÏ¢Êý¾Ý

¿â1 Harris2LaplaceÐËÈ¤µãÓÉSIFT ÃèÊö,²¢ÇÒ´æ´¢

ÔÚÊ¸Á¿¿Õ¼äÄ£ÐÍÖÐ1 SIFT µÄÐÔÄÜ±»Ö¤Ã÷ÓÅÓÚÆäËû

ÃèÊöÆ÷[11 ]1 ÔÚVSM ÖÐ,Ã¿·ùÍ¼ÏñÓÉÒ»¸öÏòÁ¿±íÊ¾,

ÏòÁ¿µÄ¼ÆËã¿ÉÒÔ²ÉÓÃVSM µÄ tf2i df ·½·¨ [4 ]1

311 ¡¡̧Ä½øµÄ±ßÔµÑÕÉ«Ö±·½Í¼

Í¨¹ýÍ³¼ÆÍ¼ÏñÖÐÊôÓÚÃ¿ÖÖÑÕÉ«µÄÏñËØÊýÄ¿µÃµ½

Í¼ÏñµÄÑÕÉ«Ö±·½Í¼1 ÓÉÓÚHSV Ä£ÐÍÓëÈËÀàÊÓ¾õ¸Ð

ÊÜÒ»ÖÂÐÔ±È½ÏºÃ,ÎÒÃÇ´Ó¶àÖÖÑÕÉ«Ä£ÐÍÖÐÑ¡ÔñÁË

HSV Ä£ÐÍ1 µ«ÊÇ,ÔÚ¹âÖáµÄ¸½½ü( RGB Ïà½ü, S¡Ö0

Ê±) ,HSV µÄÉ«µ÷²»ÎÈ¶¨,¿ÉÄÜ³öÏÖÆæÒìÖµ1 ÎªÁË¿Ë

·þ HSV Ä£ÐÍµÄÕâ¸öÈ±µã,±¾ÎÄÔÚ¹âÖá¸½½üÔö¼ÓÁË3

¼¶»Ò¶È1 µ± R , G, B Öµ·Ç³£Ïà½üÊ±,Í¼ÏñÖÐµÄÏñËØ

ÓÃ»Ò¶È¶ø²»ÊÇÑÕÉ«½øÐÐÃèÊö,¸ù¾ÝV ÖµµÄ´óÐ¡°ÑÏñ

ËØ·ÖÎª3 ¼¶»Ò¶È1 ÕâÖÖ·½·¨²¿·ÖµØ¿Ë·þÁËHSV µÄ

¹âÖá¸½½ü³öÏÖÆæÒìÖµµÄÎÊÌâ1 ±¾ÎÄÊ¹ÓÃ12 ¼¶É«µ÷
( H) ,2 ¼¶±¥ºÍ¶È( S) ,3 ¼¶Öµ( V ) ºÍ 3 ¼¶»Ò¶È1

Í¼ÏñÖÐµÄÖ÷ÒªÑÕÉ«¶ÔÇø·Ö²»Í¬µÄÎïÌå¾ßÓÐ¸ü´ó

µÄ×÷ÓÃ1 Òò´Ë,±¾ÎÄÖÐµÄÑÕÉ«Ö±·½Í¼±»¹éÒ»»¯,Í»³ö

Ö÷ÒªÑÕÉ«ÐÅÏ¢,Í¬Ê±»¹ÄÜ¹»¼õÐ¡¾ø¶ÔÏñËØÊýÄ¿¶ÔÖ±

·½Í¼µÄÓ°Ïì1 ÔÚÑÕÉ«Ö±·½Í¼ÖÐ,Èç¹ûÄ³¸öÑÕÉ«µÄÖµ

Ð¡ÓÚ×î´óÖµµÄ10 %½«±»É¾³ý(10 %ÊÇ¸ù¾ÝÊµÑé½á¹û

Éè¶¨µÄ)1 ¹éÒ»»¯ºóµÄÖ±·½Í¼±íÊ¾ÁËÍ¼ÏñÖÐ²»Í¬ÑÕ

É«µÄÏà¶Ô·Ö²¼,¶ø²»ÊÇ¾ø¶ÔµÄÏñËØÊýÄ¿1 ÎªÁË±íÊ¾

ÑÕÉ«ÔÚÍ¼ÏñÉÏµÄ¿Õ¼ä·Ö²¼,¸ù¾ÝÏñËØµãµÄÌÝ¶È·½Ïò

·Ö±ðÏòË®Æ½ºÍ´¹Ö±2 ¸ö·½Ïò½øÐÐÍ¶Ó°1 ×îºóµÃµ½µÄ

±ßÔµÑÕÉ«Ö±·½Í¼ÎªB = { B H , BV } , ÆäÖÐ, B H ÊÇË®Æ½

·½ÏòµÄ½á¹û,BV ÊÇ´¹Ö±·½ÏòµÄ½á¹û1

312 ¡¡ VSM µÄ½¨Á¢

VSM ÖÐÃ¿¸öÎÄµµÓÉÒ»¸öÏòÁ¿½øÐÐÃèÊö,ÏòÁ¿ÊÇ

¸ù¾ÝÎÄ±¾ÖÐ´Ê»ãµÄÆµÂÊµÈ²ÎÊý½øÐÐ¼ÆËã1 ½üÄêÀ,́

VSM ±»À©Õ¹µ½Í¼ÏñºÍÊÓÆµ¼ìË÷µÈÁìÓò1 ½¨Á¢VSM

ÐèÒªÒ»¸öÊÓ¾õ´Ê»ã±í,Í¨¹ý´Ê»ã±í°ÑÃ¿¸öÐËÈ¤µãµÄ

ÃèÊöÏòÁ¿Ó³ÉäÎªÊÓ¾õ´Ê»ã1 ¶ÔÐËÈ¤µãµÄÃèÊöµÃµ½ºÜ

¶à³ß¶È²»±äÌØÕ÷ÃèÊöÏòÁ¿,ÀûÓÃk ¾ùÖµËã·¨[12 ]¶ÔÕâ

Ð©ÏòÁ¿½øÐÐ¾ÛÀà,¾ÛÀàÖÐÐÄ×÷Îª´Ê»ã±íµÄ´Ê»ã1 È»

ºó ,¸ù¾ÝÌØÕ÷ÏòÁ¿Óë´Ê»ãµÄÅ·ÊÏ¾àÀë½øÐÐ´Ê»ãÓ³Éä1

ÔÚ±¾ÎÄµÄVSM ÖÐ,Í¼Ïñ j ¿ÉÒÔÓÉÏòÁ¿

dj = ( w1 , j , w2 , j , ¡­ , w nt , j ) (6)

±íÊ¾,ÆäÖÐnt ÊÇÊÓ¾õ´Ê»ã±íµÄ´Ê»ãÊýÄ¿1

ÏòÁ¿Öµ±íÊ¾ÁËÏàÓ¦µÄ´Ê»ã¶ÔÓÚÊ¶±ðÍ¼ÏñµÄÖØÒª

ÐÔ1 ÏòÁ¿ÖµÊ¹ÓÃtf2i df Ëã·¨¼ÆËã1 tf2i df Ëã·¨½áºÏ

ÁË2 ¸öÒòËØ:Ã¿¸ö´Ê»ãÔÚÍ¼ÏñÖÐµÄÖØÒªÐÔºÍ´Ê»ãÔÚ

Õû¸öÊý¾Ý¿âÖÐµÄÖØÒªÐÔ,¸ù¾Ý

w i , j = w tf , i , j ¡Áw i df , i , j (7)

¼ÆËãÏòÁ¿Öµ1 ´Ê»ãÔÚÍ¼ÏñÖÐµÄÖØÒªÐÔÓÉw tf , i , j ±í

Ê¾,¿ÉÒÔ¸ù¾Ý´Ê»ãÔÚ´ËÍ¼ÏñÖÐ³öÏÖµÄ´ÎÊý¼ÆËã

w tf , i , j =
ni d , j

nd , j
(8)
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ÆäÖÐ, ni d , jÊÇ´Ê»ãÔÚÍ¼Ïñj ÖÐ³öÏÖµÄ´ÎÊý, nd , j ÊÇÍ¼

Ïñ j ÖÐ³öÏÖµÄËùÓÐ´Ê»ãµÄÊýÄ¿1 w i df , i , j ±íÊ¾ÔÚÊý¾Ý

¿âÖÐ´Ê»ã¶ÔÍ¼ÏñÊ¶±ð¹±Ï×µÄ´óÐ¡1 Èç¹ûÄ³¸ö´Ê»ãÔÚ

Ã¿¸öÍ¼ÏñÖÐ¶¼³öÏÖ,ÔòËü¶ÔÓÚÊ¶±ðºÍÇø·ÖÍ¼ÏñµÄ°ï

ÖúºÜÐ¡;Èç¹ûÄ³¸ö´Ê»ã½öÔÚ¼¸¸öÍ¼ÏñÖÐ³öÏÖ,ÔòËü¶Ô

ÓÚÊ¶±ð¾ÍºÜÖØÒª1 ÔÚÊý¾Ý¿âÖÐ´Ê»ãµÄÖØÒªÐÔÓëËüÔÚ

²»Í¬Í¼ÏñÖÐ³öÏÖµÄÆµÂÊ³É·´±È,

w i df , i , j = log
N
ni

(9)

ÆäÖÐ, N ÊÇÊý¾Ý¿âÖÐÍ¼ÏñµÄ¸öÊý, ni ÊÇÆäÖÐ´æÔÚ´Ê

»ã i µÄÍ¼Ïñ¸öÊý1

ÀûÓÃVSM ,Ã¿·ùÍ¼ÏñÓÉÒ»¸öÏòÁ¿±íÊ¾,ÏµÍ³Ê¶

±ðÊ±Ö»ÐèÒª¶ÈÁ¿ÊäÈëÏòÁ¿Óë¿âÖÐÏòÁ¿µÄÏàËÆÐÔ1 Õâ

ÖÖ±íÊ¾·½·¨Ìá¸ßÁËÏµÍ³µÄÐ§ÂÊ1

4 ¡¡Ê¶ ¡¡¡¡±ð

ÓÉÓÚÍ¼Ïñ¿ÉÓÉ2 ÖÖÌØÕ÷½øÐÐÃèÊö,Òò´ËÎïÌåÊ¶

±ðÐèÒª½øÐÐ2 ÖÖÏàËÆÐÔ¶ÈÁ¿:ÑÕÉ«Ö±·½Í¼ÏàËÆÐÔ¶È

Á¿ºÍ VSM ÏòÁ¿ÏàËÆÐÔ¶ÈÁ¿1

411 ¡¡ÑÕÉ«Ö±·½Í¼ÏàËÆÐÔ

ÑÕÉ«Ö±·½Í¼ÏàËÆÐÔÓÐ¶àÖÖ¶ÈÁ¿·½·¨1 ÒòÎª²âµØ

¾àÀë·½·¨¼ÆËã¸´ÔÓÐÔ±È½Ï¸ß[13 ] ,ËùÒÔ±¾ÎÄ²ÉÓÃÖ±·½

Í¼Çó½»µÄ·½·1̈ Êý¾Ý¿âÖÐÍ¼ÏñµÄÑÕÉ«Ö±·½Í¼B =

{ bi } ºÍ²éÑ¯µÄÍ¼Ïñ Q = { qi } Ö®¼äµÄÏàËÆÐÔÓÉ

do = 1 -
¡Æmin( bi , qi )

¡Æqi

(10)

¼ÆËã1 ±¾ÎÄµÄÑÕÉ«Ö±·½Í¼Ïñ°üÀ¨Ë®Æ½ºÍ´¹Ö±2 ¸ö·½

ÏòµÄÖ±·½Í¼Í¶Ó°½á¹û1 ÑÕÉ«Ö±·½Í¼µÄÏàËÆÐÔ¿ÉÒÔ¸ù¾Ý

shi ( B , Q) =
w H dH + wV dV

w H + wV
(11)

¼ÆËã,ÆäÖÐw HºÍ wV·Ö±ðÊÇË®Æ½ºÍ´¹Ö±·½ÏòµÄÑÕÉ«

Ö±·½Í¼µÄÈ¨ÖØ1 ÔÚ½¨ÖþÎïÊ¶±ðÖÐ, w H = 014 , ¶ø

wV = 0161 ÊµÑé±íÃ÷,ÔÚ½¨ÖþÎïÊ¶±ðÖÐ,´¹Ö±·½ÏòµÄ

ÑÕÉ«Ö±·½Í¼µÄÇø·ÖÄÜÁ¦ÍùÍù´óÓÚË®Æ½·½ÏòµÄÑÕÉ«Ö±

·½Í¼1 ÔÚÒ»°ãÎïÌåÊ¶±ðÖÐ, w H = 015 ,¶ø wV = 0151

412 ¡¡ VSM µÄÏàËÆÐÔ¶ÈÁ¿

VSM ¼Ù¶¨ÊäÈëÍ¼ÏñºÍÊý¾Ý¿âÖÐÍ¼ÏñµÄ¹ØÏµÓÉ

Ä³ÖÖÏàËÆÐÔ¶ÈÁ¿±íÊ¾1 ¿ÉÒÔÓÃÏòÁ¿

q = ( w1 , q , w2 , q , ¡­ , w nt , q)

±íÊ¾²éÑ¯Í¼Ïñ1 ±¾ÎÄÖÐÊ¹ÓÃ2 ¸öÏòÁ¿Ö®¼äµÄ½Ç¶ÈÓà

ÏÒÖµÀ´¶ÈÁ¿ÏàËÆÐÔ

Si , j = 1 -
dT

j q
¡¬dj ¡¬¡¬q ¡¬

(12)

413 ¡¡2 ÖÖÏàËÆÐÔ¶ÈÁ¿µÄ½áºÏ

½«Ê½(11) , (12) ÖÐ2 ÖÖÏàËÆÐÔ¶ÈÁ¿½áºÏÆðÀ´

Sj =
¦ÁSi , j + ¦ÂSh , j

¦Á + ¦Â (13)

ÆäÖÐ¦ÁºÍ ¦ÂÊÇÏàËÆÐÔ¶ÈÁ¿µÄ²ÎÊý1 Èç¹ûÔÚÊäÈëÍ¼Ïñ

ÖÐ¼ì²âµÃµ½ºÜ¶àµÄÐËÈ¤µã,ÔòÐËÈ¤µã¶ÈÁ¿µÄÈ¨ÖØ¦Á

½Ï´ó ; ·ñÔò,±ßÔµÖ±·½Í¼µÄÏàËÆÐÔÈ¨ÖØ¦Â½Ï´ó1 ¸ù¾Ý

Í¼ÏñÖÐÌØÕ÷µãµÄÊýÄ¿¾ö¶¨ÏàËÆÐÔ¶ÈÁ¿µÄ¹ØÏµ

¦Á¡Ã¦Â =
c ¡Án
w ¡Áh

(14)

¦Á + ¦Â = 1 (15)

ÆäÖÐ, w ÊÇÍ¼Ïñ¿í¶È(ÏñËØ) , h ÊÇÍ¼Ïñ¸ß¶È( ÏñËØ) ,

c ÊÇ¸ù¾ÝÊµÑé¾ö¶¨µÄÏµÊý1

Í¼ 3 ¡¡ ZuBuDÊý¾Ý¿âÉÏÊ¶±ðÕýÈ·ÂÊµÄ±È½Ï

5 ¡¡ÊµÑé½á¹û¼°·ÖÎö

±¾ÎÄÏµÍ³ÔÚËÕÀèÊÀ½¨ÖþÎïÍ¼ÏñÊý¾Ý¿âZuBuD[14]

ºÍ¸çÂ×±ÈÑÇÎïÌåÍ¼ÏñÊý¾Ý¿âCOIL2100[15]ÉÏ½øÐÐÁË²â

ÊÔ,ÊµÑéÊÇÔÚÄÚ´æÎª128MB¡¢Ö÷ÆµÎª114 GHzµÄ±Ê¼Ç±¾

µçÄÔÉÏ½øÐÐµÄ1

ZuBuDÊý¾Ý¿âÖÐ°üÀ¨201 ¸ö½¨ÖþÎïµÄ1 005·ù

Í¼Ïñ ,Í¼ÏñµÄ³ß´çÊÇ640 ¡Á480 ,Ã¿¸ö½¨ÖþÎï´Ó5 ¸ö

²»Í¬µÄ½Ç¶ÈÅÄÉãµÃµ½5 ·ùÍ¼Ïñ ,ÕâÐ©Í¼ÏñÊÇÔÚ²»Í¬

µÄ¼¾½Ú¡¢²»Í¬µÄ¹âÕÕÌõ¼þÏÂÅÄÉãµÄ1 ZuBuD µÄ²âÊÔ

¼¯°üÀ¨ 115 ·ùÍ¼Ïñ ,ÕâÐ©Í¼Ïñ²»°üº¬ÔÚÊý¾Ý¿âÖÐµÄ

Í¼ÏñÖÐ,ÊÇÔÚ²»Í¬µÄÊ±¼äºÍÊÓ½ÇÏÂµÃµ½µÄ1

Ê¹ÓÃ±¾ÎÄ·½· ,̈105 ·ù²âÊÔÍ¼Ïñ±»ÕýÈ·µØÊ¶±ð

(ÅÅÔÚÊ¶±ð½á¹ûµÄµÚ1 Î» ) ;ÆäÓàµÄ²âÊÔÍ¼ÏñÖÐ,5 ·ù

ÅÅÔÚ¼ìË÷½á¹ûµÄÇ°5 Î»ÖÐ;ÆäËû5 ·ùÍ¼ÏñÓÉÓÚÃ»ÓÐ

ÅÅÔÚÇ°5 Î»ÖÐ,Òò´Ë±»ÈÏÎªÊÇÊ¶±ðÊ§°Ü1 ±¾ÎÄ·½·¨

µÃµ½µÄÊµÑé½á¹ûÓÅÓÚÎÄÏ×[ 2 ] ÖÐµÄ½á¹û1 Í¼ 3 ËùÊ¾

ÎªÔÚ ZuBuDÊý¾Ý¿âÉÏµÃµ½µÄ²¿·ÖÊ¶±ð½á¹û,ÆäÖÐ×Ý

0621 ¼ÆËã»ú¸¨ÖúÉè¼ÆÓëÍ¼ÐÎÑ§Ñ§±¨ 2006Äê




