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ŒɉeÔ�ƕ�¥CƘmć®ȤȲɉ2ĈƮlŤƼľéƕŤØb»ƹ TSPŤ

Ø2ȍƍlŤĪȖźƷŴ2ǋÆMATLABíƊlȲɉƕŰǱ.	
ȬñȲɉ<PÔ�ƕ�¥Ȳɉ.ġcÕBǓǦÔƁŃȆCǐĹƕĝ�A2Ɋ

�õ·ÔȋŠbÞƕƓǟȢ�ƍMATLABñƝȵƕÜƋõ�Ģ¾İ2ĵ¾dȳƕ

Ô�Ȣg2žÉĵ¾Ģ¾ÉÔ�ƕŻćƝȵX"2ȍƍƝȵƘmć�ČM5.1.1Nĕ

�Ô�ƕƘmćƝȵT"$2õƘÇƕÔ�¡ȺiÉ2�ĩ¢Aƕ 45 čÔ�ó�

MATLAB2ĵ¾_cƕÔ�Ƅē.ȜȌ�ŀǆŕľƖÎǆŕƒïƩćȑEFĬŜ2

�ƍŤƼǕƹ�ŘƕłŴ2õÔ��e?ƹ2ŎÉ��Õ?Fƹ�dǲƷŬFƹ

�ƕŎöƘmćƕŎö|õ�seƘměŎáȢ�ƕĶƿwį2ȒǔơìlÕ
1B ƹ�dĨƘměŎáƕĢÔ2��ƍŤĪȖźŴĚĞ2íƊ�ùŎiǱ2Ƞ

�lƬfȟ¶ƷŴ\[ǁǲƷȨ2Ķƿ�ƘmćŎáƕĢÔ.	
ȬñȲɉoPÔ�ƕȤȲɉ.ÁbȥƍƱ<ȲƕȘÊĚȅPõȷddĢÔó

�MATLAB2ĕ�ĢÔƕŻćƝȵ ijt .�ŘŻćƝȵ—ƜĢÔƕÔ�Ƅē2Şį

öĢÔƕȽúć2ÁáţơìĢÔ 12ĢÔ 2ƕ·ÔĆÕǆŕľȨȇßƕȡ<ƹ.

�ȍƍŤĪȖź½2ƍöĢÔƕŻćƝȵCȟ¶ģúƹ�ȦÔ�ƕĢÔŻćƝȵ2

ȜȌñŭ2Ŏǉĕ�Ȳɉoƕƴš2ǊŢɋƴš<ǜ.	
ǓǦ�ŤØƷŴƕiλǹl2ŨɉÔ�×eɏƓ2ÕMATLABdñ·ÔȒǧ

Ô�ÜƋŅ2Áb�ƍMATLABǛÿƕÔ�ÜƋ�ľõģǌĒǟÔƁƕŻćÔ�

ȆĠo|Ô�.�ƍ meanshiftƷŴ-siftƷŴĨ�Ô�ƄēÊȨ2õÔƁƕƄē

ÊȨseŤƼǕƹ�ŘŅǶÙ�ƾƕ<Fěƅ2ÇŅƎMATLABǲƷ�ĒǟÔƁ

ƕŻćƗłÔkÁseÔ�Ƙmć®Ȥƕ<FȧǫĬŜ.̂ ǔuĕŒŤØȗƍp

ŌŋȟƕÔđȊǺȲɉ.	
	
	

�ȯçPŤƼǕƹ�Ř-ŤĪȖźŴ-TSPȲɉ-Ô�ƕ�¥CƘmć®Ȥ	
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Ȏő2űǡ³ǯŧÕŽķǠƖ*ŎĎáǚ+.ǠƖdȲɉƕȾć-ŁĊ-ș

ĤƕȃĎǵė¦»ļȮƕǭð¦Ǵ[ÄŐB—.	
ōǊŏȑŝ<őǠƖ2șĤ�ǭðȎƔ“[ƹ¶Â]�ƊȌƕƜÈĈƳÔƁ

MŲƏ2Ŭ“áǀ 1”ƸN2žÉƎǓëȼœÖ^ÔƁdș¾<¤ 4cm	X	4cm,	2cm	
X	2cmƲǮşƕĢÔ2�ǴșĤÀǭðĢÔă��ĢÔ�ǛpÏ<“ŲƏ.ǠƖ

dșĤ�MŉbBÁĞ�ƕȝć~�lŧơƕșī.	
ƚêǠƖ2ÕñșĤƕȃĎǙ¦ƕtŐir2ǰĕǓëƕșīȐBàä2Ć

ǻșīȑsÔƁdƘměŎáƕȢ�2ǔBǙșīȡsŏŊǥƄżƕĢÔ2ȡJ

ɉƖƕȾćŌjŊǥÛ¨.ġcõǳǶbAEFȲɉP	
1Nåqșī�ȡsƘměŭȇɍƕĢÔÌSġcõĈƮŤØǳǶȑ<Ȳɉ2

ăñȷddƕÔƁșī� 40 40× �ƾ» 20 20× �ƾƕƘměŎɍƕĢÔMĢÔ]

ȹ�ƊÕȷdÔƁdƕƝđŠ�2ƭƓĢÔȺÞN.	
2NĈƮŤØǱ�ñpǌìƕĢÔ(ȷddĿd*ĢÔ 1.bmp,ĢÔ 2.bmp+N

�ǛpƱ�“ÔƁƕqÜoǒƕȲɉ.	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	



	 3	

������
�
	

ŒɉŉÔƁƕ�¥C®ȤěȲɉ2Ȳɉ<ŉõÔƁ�¥2ĕ�Ƙmě

ŎáƕĢÔ2ȲɉoǔŉeĢÔòĨ®Ȥ·Ô.ŒĿñŒɉƕƠƫÁbȥ

ƍŤƼľéƕłŴȒǧ.	
Ȳɉ<PŞįɉÁƜ2ÔƁúpǂǅƋØ2elĕ� 40 40× b» 20 20×

�ƾƕƘměŎɍƕĢÔ2�ǫȜȌÔƁ�ƹ2ĕ�ƘměŎáƕÅƹÔ

Ɓ2�ƎĢÔĕ�ƴš.	
Ɋ�2õ 60 čÔƁó� MATLAB dÜƋĕ�ÔƁƕŻćƝȵÉ½Ɗ 60

čÔƁ�Ȣeo|Ô�2žÉ�ƍMATLABǲƷ� 60čÔƁƕƘmćƝȵ2

½Ɗ 60 čÔƁèÕƘÇƕÔƁ2õƘÇÔƁƐA<č�rƕ¡Ⱥ.ŎÉñ

¢Aƕ 45 čÔƁȒǧÜƋõƓǟÞÓȋŠ¸İ.	
žÉ�ƍŤƼǕƹ�ŘƕłŴõÔƁ�e?Fƹ�.	
ŎÉ��Õ?Fƹ�dƕÔƁǲƷŎöƘmć2ȒǔơìlÕ 1B ƹ�

dĨƘměŎáƕĢÔ.	
ȲɉoPɉƖǫŰŞįȷdǌƕöĢÔ�ŀ��ǛÏč·ÔƕÏFo

ǒ.	
ƎpģǌÔƁľƖBŉãá2��ƍ MATLAB ĎáƕÔ�ǲƷÜƋǙ¦

¸wťȟ¶ 45 čÔŬFÁĢÔ¯ÙżȒǧĢÔžÉCȷdǌƕöĢÔȒǧ

ƘmćǲƷ¾Ŏá|xÁĕ�Ȳɉoƕƴš.ǓǦ�ǲƷȨǁÎŤØƕĴ

ĄȑȦȥƍƱ<ȲƕȘÊĚȅP	
Ɋ�ȜȌǭðöĢÔ2ŞįöĢÔƕǆŕɏżľŭvÎƒïćEFĬ

ŜŖơìöĢÔƕ·Ôģúƕƹ�.�ȍƍ MATLAB Ű�öĢÔƕŻćƝȵ2

ƍöĢÔƕŻćƝȵCȟ¶ģúƹ�ȦÔ�ƕĢÔŻćƝȵ2ȜȌñŭ2

Ŏǉĕ�Ȳɉoƕƴš2ǊŢɋƴš<ǜ.	
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1N ÔƁńŃȆ	
2N ÔƁń”Ƨ	
3N ÔƁńǐĹ	
4N ĢÔǆŕɏżľŭv-ƒïć<ìƩć]Ǚ`Ǩ·Ôƕƹ�	
	

Ð-�ưÃǼņ	
	

1N ijQ 	 	 	 	 	 �ƾ|	
2N iX 	 	 	 	 	 Ʊ i čÔƁƕŻćƝȵ	
3N ijT 	 	 	 	 	 Ʊ i čÔƁCƱ j čÔƁƕƘmćƝȵ	
4N ijA - Bij 	 	 	 EčÔ�ƕŻćƝȵ	
5N A- B 	 	 	 	 A-B Ɲȵ�ƾƕ”×|	
6N iS 	 	 	 	 	 Ʊ i čĢÔƕŻćƝȵ	
7N ijW 	 	 	 	 	 iS C jS iȳƕŎáƘmć	
8N ijR 	 	 	 	 	 ŎáƘmćƕƘ¼ľ	
9N 1D 	 	 	 	 	 ľįƄěĬŜƝȵ	
10N iR 		 	 	 	 ŤƼƘmƝȵ	
11N ( )iR B 		 	 	 iB ƹdƕƘmć	
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r-�ŤØĈƮCŰǱ	
	

5.1 Ȳɉ<ŤƼľéŤØƕĈƮ	
5.1.1 Ô�ƕɆÜƋ	

ƎpɉƖǫŰƓǟȢ�ãßƕÖłBmǓǦ2�Õ~ĵ 2õÔƁɏ

ǟȋŠiÞƕƓǟȢ��ȢĢ¾İ2¢AȢ�eŒɉģƍ2åÔM5-1-1NP	

	
ÜƋ ÜƋÉ 	

MÔ 5-1-1N 	

ŞįÔ�ƕƘ�ƜǺÁƜ2ǢǫñŭEFÔƕƘmć2Ɋ�ĵ¾Ô�

�ƾ.ȜȌõÔ�Żćλ [1]2õ�ƾ|ơìÕT0,2558iȳ2ĈƮŻćƝ

ȵX"2��ƍ�ČP	
( )( )

( ) ( )2 2

mn mn
m n

mn mn
m n m n

A A B B
R

A A B B

− −
=

⎛ ⎞⎛ ⎞
− −⎜ ⎟⎜ ⎟

⎝ ⎠⎝ ⎠

∑∑

∑∑ ∑∑
	 	 	 	

5.1.1 	

	
Õ MATLAB dŰ�ȷdd 60 čÔƁƕƘmćƝȵT"$MǬȷd 1N.	
]ȕd2	 	 iX eƱ i čÔƁƕŻćƝȵ	
	 	 	 	 ijT eƱ i čÔƁCƱ j čÔƁƕƘmćƝȵ	
	 	 	 	 mnA - mnB eEčÔ�ƕŻćƝȵ	
	 	 	 	 Ae A dģŏ|ĕ”×ľ	
	 	 	 	 Be B dģŏ|ĕ”×ľ	
	

ŞįƘmćƝȵ ijT ÁƜ260 čÔ�d2èÕ 16 č<Ť<ŝƕÔ�2¡

Ⱥ�dƕ 15 č2yƐ<čÔ�ŖC�_Ô�sŭȇ.	
	
5.1.2 Ô�ƕŤƼǕƹ�Ř	

ŤƼǕƹ�ŘŉŞįîǭnƃȳƕƄē-ZƒƩć-Ƙ�ě2ȜȌĈ

ƮŤƼƘm�ƽñîǭnƃȒǧǕƹ�ŘƕłŴ.ÕŒɉd2õ¢r 45 č

TBƘÇƕÔ�MǬȷdNĭſ�Ô�ƕǆŕľȨß÷b»ƒïƩć��

ƹ�2ĈƮŤØ.	
�pũɌP�

Ɋ�ǷǶÙ	

}{ 1 2, nX X X X=

			

1,2,3 45n = 	
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�d2 nX ǨƢƱ n čÔƁ.	
ȬñÔ�ěƅ2ĵ¾EFĬŜPǆŕľƖÎǆŕƒïƩć.ǆŕľƖ

ŞįŬčÔƁdŻć|e 0 ƕ�ƾżƕĜľƖŖ¼ň.	
ǆŕƒïƩć�ePƨƒÎïȿEFŤƼ�þ.	
žÉ2ÕÔƁɆÜƋiÉǤ¾ 45 čÔƁƕ�ƾƝȵ2�ŞįǆŕľƖ

ß÷ȑFĬŜŖĈƮǻ 45 čÔƁƕľįƄěĬŜƝȵ 1D MåÔ 5-1-2N2Ǝ

pȨ、BÇ2ĺȑȦȥƍŎá|Ǯşλĕ�ǮşÉƕľįƝȵ DMǬȷd 2NP	

	
MÔ 5-1-2N	
	
ƎŤƼǕƹ�Ř2�ƍŎáŎöŴŗȞŤƼƘmƝȵ iR MǬȷd 3N	

	
ŎÉŞįìh [2]P kR Ʀe R ƕkțȱ«Ɲȵ2ǵe ( )t R .Ábĕ�õ n	

ȶŤƼƘmƝȵ R	 ĸȞĠ n	 ȶŤƼƲeƝȵƕłŴP^	 n	 ȶŤƼƘmƝ

ȵ R	 �½2wťŰ”łP	
2 4R R R→→ 2	

Ɨ�	

( )2 2 2
22 , log

i i i iR R R n i n= ≤ ≤
	

eŦ2�	

( )t R 	 = 2iR 	
ÕȲɉ<d2�ƍ*kțȱ«Ŵ+ñŤƼƘmƝȵ R ȒǧÜƋ2ĕ�

��	��� 	����

1 0.126032 137
2 0.071472 78
3 0.109392 130
4 0.052474 63
5 0.050483 67
6 0.045993 63
7 0.043101 50
8 0.041855 52
9 0.040311 53
10 0.040324 44
11 0.040182 52
12 0.03643 50
13 0.035678 49
14 0.03492 44
15 0.033985 48
16 0.033193 41
17 0.031947 40
18 0.030795 42
19 0.028689 38
20 0.027314 38
21 0.026908 37
22 0.02472 34

��	��� 	����

23 0.023162 37
24 0.021198 31
25 0.019884 30
26 0.018157 19
27 0.017616 20
28 0.01685 20
29 0.016173 20
30 0.016105 20
31 0.015834 20
32 0.015333 20
33 0.015171 20
34 0.014344 20
35 0.013918 20
36 0.116875 132
37 0.11762 143
38 0.118677 138
39 0.119496 130
40 0.121074 132
41 0.122598 128
42 0.12312 143
43 0.12379 138
44 0.125057 145
45 0.125883 159
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Ɲȵ R ƕkțȱ« B.´PB= ( )t R MǬȷd 4-7N	

ºŞįìh[3]:Ƿ ( )X∈� � ( )X∈� � ( )X∈� � ( )X∈� � 2ǵ [ ]0,1λ∀ ∈ 2

( ) ( ){ }| ,A A x x X A xλλ
λ= = ∈ > Ʀ Aλ e A ƕ -λ Ģȿ2Ʀ λeȴ|.

( ) ( ){ }| ,A A x x X A xλλ
λ= = ∈ > Ʀ ( )A λ

e A ƕ -λ ĎĢȿ	

ñ ∈�� �2ď ( )x λ≥� Ņ2ď x Aλ∈ 2´Õ λů”]2xúpŤƼȿ A4
( )x λ<� Ņ2� xBúpA,2´Õ γů”]2xúpŤƼȿ A.	

Ƿ ( ) ,ij m nA a ×= ñfğƕ [0,1],λ∈ Ʀ ( )( )ij m nA a λ
λ ×= eŤƼƝȵ A ƕĢƝȵ2

�dP	
( ) {1,2, ijijbij bb λ

λ

λ ≥

<
= 	

Õ B d2¾E,[0,1]2ĕ�BÇƕ�ƹǋř4ȑȦġcȒǧbA¾|P	
E=0.99752ĕ��ƹP X.2X/ ⋯X/1 2 X2.2X2/ ⋯X34 2 X/52X26 	
E=0.91272ĕ��ƹP:X/2, X/3, X/4;2:X/8, X/9 ⋯X24;	
E=0.88262ĕ��ƹPX., X2, X28 ⋯X34 X3, X4 ⋯X// X/2, X/3 ⋯X24 X/ 	
Ǐ]2ġcș¾E50.8826.	
ƎpÕŨƹd X/ d]ŏ²Ɔ<F�ƾ2ģbõťƙ¸2ĕ� 1, 2, 3B B B 2

ȑ?Fƹ�2��ǲƷ 1, 2, 3B B B 2ƹ�dÔƁiȳƕƘmć	

( )( )}{min mini iR R B= 2 1,2,3i = 	

	
�d2 ( )iR B PƱ9Fƹ�ƕÔƁiȳƕƘmćƝȵ	 	
	
ǲƷǋř��eP	
R.=0.0242	
R/=0.0173	
R2=0.0665	
Ǐ]2ŭȇ 32 1( ) ( ) ( )R B R B R B< < ÁƜ2 3B ȑFƹ�ƕÔƁiȳƕƘmć

Ŏá2ȜȌǭðÔƁ�ŘÁƜŉÒe�Żć|e 255M´ƓżNƕ�ƾżȓ

ȓßpŻć|e 0M´ɏżNƕ�ƾż2ĺșī 1BƹMǬȷdN.	
	

5.1.3 Ô�ƕ TSP �Ř	
TSP	 ȲɉŉľÔǶdŎǥÈƕȲɉi<2́ “—ǌ<F n	 Fżƕê�Ô2

Ŭŕȋȣŏ<FȰć2ŰĜȰćŎƞƕǊȌŬFɄżŧä<ťƕôȱÑȅ”.
Ũɉd2Áb{Ȫ TSP ȲɉƕĚĞ2õŎƞȅĔȲɉƹŭeŎáƘmćƕƘ

¼ľȲɉŖĈƮĶƿĢÔƕŤØ.	
ǢõǮşe 40 40× �ƾƕĢÔƚ~Ǳƭȳƕ<FÁǧǱ2C1 ƹÔ�d

�èÕ   4 302 394m = × × FÁǧǱ.ĺǷǱƭȳe:	
	

{ }1 2, nS S S S= 2Mn=1,2,3⋯,mN	
	

�d2S"eƱ i čĢÔƕŻćƝȵ4 302 394× ǨƢ·æÔ�dĢÔżoǒƕ

Áǧ¯Ù.	
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ƖŜ�ľP	 	 	 	 	 	 	 	 	 	 	 	 	 W"$ = min W S", S$ 	
	

λeŜ�ØP	
 ij ijE W= − 	

�d2 ijW e i jS S� iȳƕŎáƘmć; ijR eŎáƘmćƕƘ¼ľ.	
ȜȌŰǱ TSP	 Ȳɉ2ÁbǸȲģŏÁǧǱ2ĕ�ƘmćŎáƕĢÔ.	
	

5.1.4 ŤĪȖźŴŰǱ	
ŤĪȖźŴ�	4ŉ<ƤȜƍţƈƷŴ2ƍŖÕ<FáƕĶòƭȳ�òĨȲɉƕ

ŎiǱ2�ŏǙŏĻÖǱ� �0����A6 Ȳɉ-Ƞ�Ȼ�ùȢŎi-ñ�|ųŏĎ

wȀěƲƄż2ÕÅɇÙ—ǤĕlĄŵÖĆƍ.�

ƷŴũɌ�	4P�

ũɌ<(aď ŷć 0T T= 2´ĉæȖźƕ�æŷć�ȼœƌĠ<F�æǱ 0x 2ă

ǲƷƘĆƕƖŜ�ľ| ( )0E x .�

ũɌoPa 2�Ʋp�µȒćǨƕA<F|T".�

ũɌ?PŞįď Ǳx"Ȓǧħ©2Xƌ<FŁǱ jx 2ǲƷƘĆƕƖŜ�ľ| ( )jE x 2

ĕ� ( ) ( )j iE E x E x= − .�

ũɌÐPǢ 0E < ��ŁǱx$ǪĲ¿2seŁƕď Ǳ4Ǣ,)�2�ŁǱ jx ĭţƈ

( )exp / iE T− Ĳ¿�´��&A"#":�B��� � iTeď ŷć.�

ũɌrPÕŷć iTA2ȧÝ kL ťħ©ÎĲ¿ȌƩM fT e��A�"'�ȭƕȰćN2´

ĦǧũɌ?ÎũɌÐ.�

ũɌ�P�ŀŷć2ŉËƲp fT 2ŉ�ǉŦƷŴ4Ë�Ȇ�ũɌoǍǎĦǧ.�

�ƍŤĪȖźŴŰǱ210�Ȳɉ2õ<Fą�ďĠ<FǱ2ŬFǱñĆ<FƖŜ�

�ľ|2ÒeŒŤØŰǱƕíȸȲɉŉƹŭ210Ȳɉ2ĺBǙȜȌoťtĮ-?

ťtĮƲħ©łČBŀXƌŁǱ2ȑȦġcȥƍȼœ�ľXƌŁĢÔƕȂæǧ�

ľ2^ǔĶƿǱƭȳ2òĨŎiƕǾćą�.�

�

5.2 ȲɉoŤØƕĈƮCŰǱ	
5.2.1 ĢÔƕ�ŀCɆÜƋ	

hſȲɉ<2õȷddĢÔó�MATLAB2ĕ�ĢÔƕŻćƝȵ.�ŘŻć

Ɲȵ—ƜĢÔƕÔ�Ƅē2ŞįöĢÔƕȽúć2ÁáţơìĢÔ 12ĢÔ 2Må

Ô 5-2-1Nƕ·ÔĆÕǆŕľȨȇßƕȡ<ƹ.aĢÔ 2ɄȢƕŻć|×e 2552
Á�ŀ�ĢÔ 2ɄȢ×eƭƓ2�ĢÔ 2Će·Ôƕ]ɄȢĢÔ.Şįb]�ŀ2

ƶλlòĨ·ÔƕȌƩ2ǐƞlMATLABƕȍƷŅȳ.	
	

	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 ĢÔ 1	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 ĢÔ 2	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 Ô 5-2-1	
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5.2.2 ȜȌȟ¶ĕ�·Ô	

ŞįȲɉ<ƕŰǱĚȅ2ȲɉoÁbȥƍ�ùiλȲɉƕȼœĶƾƷŴŖĕ

�ƴš.	
ƎpȼœĶƿƷŴ<ǞȣȥƍáǣÓƕƺƑĶƿCùȢƕƻǈĶƿƘǋÆ

ƕĶƿƵƑ.ÀŏÕ�æƕáǣÓĶƿȶūĨ��ùŎiǱģÕƕ¯Ù2ĥǙȚ

ŶǐöĶƿƕǣÓ2ŎǉŰ��ùŎiǱ.	
ŤĪȖźƷŴŉȜȌĳ�¹ľ T ƕ�| 0T ŖíƊáǣÓƕƺƑĶƿCùȢ

ƕƻǈĶƿ.ŤĪȖźƷŴÀǫĳ�¹ľș¾Æȗ´ÁĨ��ùŎiǱ2nǓǦ

�—õ¢rƕ 45 čÔƁ�ƹÎȟ¶ƷŴƕƪìě.ŞįÚŒ}Ƿ�ŘBȾ�ŀ

ɉƖģǌƕĢÔ 1-ĢÔ 2ģú·Ôƕƹ�úp 1B2�õ 1BƹÔƁĢÔƕŻćƝ

ȵCĢÔƕŻćƝȵ<<Ȓǧŭñ2ĜǙàĨ�®Ȥće 100LƕȢ�.ȡJŨ

ŅøÁbơìȷdģǌƕĢÔ 1-ĢÔ 2ŖǛÏč·ÔƕÏFoǒ2^ǔêĠȲ

ɉoƕŰǱ.	
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�-�ŤØǹe	
	

6.1 ŤØƕiǑż	
ŤØiżPȲɉ<ƕǱ�ȌƩd�ƍŤƼǕƹ�ŘõÔƁȒǧ�ƹÉ2��

ƍȼœĶƿƷŴǱ��ùiλȲɉŅĻƈĘ-ƪìěɍƕƄż2Ƞ�lñȚčÔ

Ɓ�ƾżȟ¶ÿŖƕȔ`ťľß-ǲƷȨáƕċƯ2{ªƊ`iλƷŴƕɍĻě-

Ġƀěĕ��ùŎiǱ.�

ŤØǑżPƎpȲɉǱ�ȌƩd½ƊģǌÔƁƕŻćÔ�eo|Ô�a}Ƿ

ģǌÔ�ȣBèÕŃȆ-”Ƨ-ǐĹƲȲɉ2ñpȑ<ƹȲɉƕǱ�ȐɀǫȒ<

ũƕÔ�ÜƋiÉ��ƍŒŤØ.�

	
6.2 ŤØƕĸȒCĴĄ	

ŤØƕĸȒPÕ �
2-
� dñ·ÔȒǧÔ�ÜƋŅ2Áb�ƍ �
2-
� Ǜÿƕ

Ô�ÜƋ�ľõģǌĒǟÔƁƕŻćÔ�ȆĠo|Ô�.�ƍ  ��>B�:�& ƷŴ-

B:�& ƷŴĨ�Ô�ƄēÊȨ2õÔƁƕƄēÊȨseŤƼǕƹ�ŘŅǶÙ�ƾ

ƕ<Fěƅ2ÇŅƎ �
2-
� ǲƷ�ĒǟÔƁƕŻćƗłÔkÁseÔ�Ƙmć

®Ȥƕ<FȧǫĬŜ.^ǔuĕŒŤØȗƍpŌŋȟƕÔđȊǺȲɉ.�

ŤØƕĴĄPÔ�ƕ®ȤC�¥ȲɉíǿŉòĨƘmć2ȑƤĚĞÇŝȗƍ

pĿç®Ȥ-。ƁȐ·-ɂɈ-ǯɈƕĶƿC£Ȉ.�

ŤĪȖźŴŉŉ<ƤȜƍţƈŹƷŴ2ƍŖÕ<FáƕĶòƭȳ�ĨòÍɉ

ƕŎiǱ2ŉǱ� 210�ȲɉƕŏĻƷŴ2kÁbȇɍƕĻƈŰǱŎáĢȲɉ-

����Ǘ«Ȳɉ-ÔƛǟȲɉ-ǾćȲɉƲƲ�
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ȷĐ	
	

Ȳɉ<ǋřP	
�N 40 40× ĢÔșǛƱ 
� čÔƁ�

�N 20 20× ĢÔșǛƱ���čÔƁ�

�

	
Ô 1	 40 40× ĢÔ	

	

	
Ô 2	 20 20× ĢÔ	
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ȲɉoǋřP	

yuantu_1 opƱ?č·ÔŻćƝȵƕ 82x266 Ü	
yuantu_2 opƱ<č·ɉŻćƝȵƕ 206x94 Ü	

	
Ô 3	 	 yuantu_1	

	

	
Ô 4 ƴšĢÔ	
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Ô 5	 	 	 yuantu_2	

	

	
Ô 6	 	 ƴšĢÔ	

	
	
MATLAB Ȣ�ȧǫ`Ɵ	
`Ɵ<P	 	
%ƝȵƘmć�ľ	
%fun_xiangsudu.m	
function	[R]	=	xiangsidu(X)	 	 	 %Xŉ<F�ǘľǇ2èĹ�ƾŉÔƁƕŻćƝȵ�

ľ§ǙŉŰÔƁƕŻćƝȵiȳƕƘmć	
Num	=	size(X,2);	 	 	 %ơìÔƁƕľȨ	
r	=	[];	
num	=	0;	
for	m=1:Num	
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	 	 	 for	n=1:Num	 	 	 	
	 	 	 	 	 	 	 	 num	=	num	+	1;	
	 	 	 	 	 	 	 	 r(num)	=	corr2(X{1,m},X{1,n});	 	 	 	 %reƘmćǧÊȨ	
	 	 	 end	
end	
	
k=1;	
for	i=1:Num	 	
	 	 	 	 for	j=1:Num	 	
	 	 	 	 	 	 	 R(i,j)=r(k);	 	 	 	 	 	 	 	 	 %õ rÊȨȆλĠƝȵ	
	 	 	 	 	 	 	 k=k+1;	
	 	 	 	 end	
end	
disp('done');	
	
	
`ƟoP	
%�ƍŤƼǕƹ�ŘłŴñ 45čÔƁȒǧ�ƹ	
n	=	1;	
for	i	=	1:size(X,2)	
	 	 	 	 A1(n)=	sum(sum(X{i}==0))/numel(X{i});	 	 	 %A1	 ŉ|e 45čÔƁƕǆŕľMɏ

żľ�ƏNŭvƕǧÊȨ	
	 	 	 	 n	=	n+1;	
end	
%ƍ A2ÊȨŖ�Ə 45čÔƁƕƒïćMŚ�ǧ]ƕɏżľ�ƏN	
	 temp1	=	fix(size(X{1},1)/3);	 	 	 %ñ XǧľȒǧ?Ʋ�	
	 i1	 =	 round(unifrnd(1,temp1));	 	 	 	 	 	 %ÕŬFƲ�¯ÙXƌ<F 1� temp1ƕȼ

œľseǧľ|	
	 i2	=	round(unifrnd(temp1,temp1*2));	
	 i3	=	round(unifrnd(temp1*2,size(X{1},1)));	
for	i	=	1:size(X,2)	
	 	 	 	 tempb	=	X{i};	 	 	 	
	 	 	 	 tempb1	=	tempb(i1,:);	 	 	 	 %ĵ¾ǻƹŚčÔƁƝȵƕŚ<ǧ	
	 	 	 	 tempb2	=	tempb(i2,:);	
	 	 	 	 tempb3	=	tempb(i3,:);	
	 	 	 	 numb1	=	length(find(tempb1==0));	 	 	 %ȏÑŚǧƲp 0Mɏż|Nƕľ|	
	 	 	 	 numb2	=	length(find(tempb2==0));	
	 	 	 	 numb3	=	length(find(tempb3==0));	
	 	 	 	 A2(i)=	numb1	+	numb2	+	numb3;	 	 	 	 %�ƏǻƹÔƁƕƒïćƕǧÊȨ A2	
end	
%45čÔƁseǶÙƕ�ƾ2ŬF�ƾƕĬŜeƒïćÎǆŕľ2�Ábĕ�ľ

įƝȵ data	
data	=	[A1',A2'];	
%ŤƼǕƹ�ŘƩą	
%Ʊ<ũŗȞľįƝȵ	
	 D	=	data;	 	 	 %ȉ�ƄěĬŜƝȵ	
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	 n1	=	size(D,1);	 	 %5	
	 m1	=	size(D,2);	 	 %4	
	 b	=	max(D);	 	 	 	 	 	 %ƍŎá|ǮşλõľįǮşλŬ�Ŏá|	
	 a	=	D';	
	 	 for	i=1:m1	
	 	 	 	 	 	 d(i,:)=	a(i,:)./b(i);	
	 	 end	
	 D	=	d'	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 %ǮşλêŮ2XøŉǮşÉƕľįƝȵ	
%ĈƮŤƼƘmƝȵMȑȦȥƍŎáŎöŴĈƮŤƼƘmƝȵN	
	 	 for	j=1:n1	
	 	 	 	 	 	 for	i=1:n1	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 temp1	=	min([D(i,:);D(j,:)]);	%ÊȨ	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 fenzi	=	sum(temp1);	 	 	 	 	 	 	 	 	 	 	 %ľ|	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 temp2	=	max([D(i,:);D(j,:)]);	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 fenmu	=	sum(temp2);	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 R(i,j)=fenzi/fenmu;	
	 	 	 	 	 	 end	
	 	 end	
	 	 R	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 %ReŤƼƘmƝȵ	
	 %Ʊ?ũĉæŰkțȱ«	
	 B=zeros(n1);	
	 flag=0;	
	 while	flag==0	
	 	 	 	 for	i=	1:	n1	
	 	 	 	 	 	 	 for	j=	1:	n1	
	 	 	 	 	 	 	 	 	 	 for	k=1:n1	
	 	 	 	 	 	 	 	 	 	 	 B(	i	,	j	)	=	max(min(	R(	i	,	k)	,	R(	k,	j)	)	,	B(	i	,	j	)	)	;%RC R�ƥ2�¾ö�

¾á	
	 	 	 	 	 	 	 	 	 	 end	
	 	 	 	 	 	 	 end	
	 	 	 	 end	
if	B==R	
	 	 	 	 flag=1;	
else	
	 	 	 	 R=B;%ĖƉǲƷ Rkțȱ«	
end	
end	
	 B	 	 	 	 %45*45	
[B_1,B1pos]	=	sort(B(:));	 	 	 	 	 %B1ŉ Bdģŏ�ƾ°ąıąÉƕÊȨ,posŉ R1ǋ
řd�ƾƕ·æoǒƕÊȨ(�ǸȲɅą).	
%ŤƼǕƹ�ŘƕƩąǋŔ2õ B C B_1 ó� excel ÉǋÆ B_1 ƕıąǋřȒǧ

©∈Ǖƹ�ŘŎǉĕ��ƹǋř B1,B2,B3?Fƹ�.	
	
	
`Ɵ?P	
%Ȳɉ 1Pñ B1ƹ�ƍŤĪȖźƷŴŰ 40*40ƘmćŎɍƕÔƁ	
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clear	
	 	 	 clc	
	 	 	 	 load('X.mat');	
%ǽ� B1�ƹÉƕÔƁ	
C1	=	cell(1,12);	
C1(1)	=	X(1);C1(2)	=	X(3);C1(3)	=	X(36);C1(4)	=	X(37);C1(5)	=	X(38);C1(6)	=	X(39);C1(7)	
=	X(40);C1(8)	=	X(41);C1(9)	=	X(42);C1(10)	=	X(43);C1(11)	=	X(44);C1(12)	=	X(45);	
	
	 a	=	0.99;	%	 ŷćǩ��ľƕ¹ľ	
	 t0	=	97;	tf	=	3;	t	=	t0;	 	
	 Markov_length	=	7000;	 %	MarkovȭȰć	
	 	 	 	 amount	=	size(C1{1},1)*size(C1{1},2);	 	 %302*394	
	 	 	 	 i	=	round(rand(1)*11)+1;	 	 %1� 12	
	 	 	 	 m	=	round(rand(1)*301)+	1;	 	 	 %1� 302	
	 	 	 	 n	=	round(rand(1)*393)+	1;	 	 	 %1� 394	
	 	 	 	 temp1	=	C1{i};	
	 sol_new	=temp1(m:m+39,n:n+39);	 	 	 	 	 	 	 	 %	 Xƌ�æǱ	
%	sol_newŉŬťXƌƕŁǱ4sol_currentŉď Ǳ4sol_bestŉ�µdƕŎäǱ4	
	 E_current	=	inf;E_best	=	inf;	 	 	 %	E_currentŉď ǱñĆƕƘmć4	
%	E_newŉŁǱƕƘmć4	
%	E_bestŉŎiǱ	
	 sol_current	=	sol_new;	sol_best	=	sol_new;	 	 	 	 	 	 	 	 	 	 	
	 p	=	1;	
	 	 while	t>=tf	
	 	 for	r=1:Markov_length	 	 %	MarkovȭȰć	
	 	 	 %	 Xƌȼœħ©ȼœXƌ i,m,n.^ǔƌĠA<Fƅ∈ jMA<čĢ

ÔN	
	 	 	 	 	 	 	 	 	 	 	 	 	 i	=	round(rand(1)*11)+1;	 	 %1� 12	
	 	 	 	 	 	 	 	 	 	 	 	 	 m	=	round(rand(1)*301)+	1;	 	 	 %1� 302	
	 	 	 	 	 	 	 	 	 	 	 	 	 n	=	round(rand(1)*393)+	1;	 	 	 %1� 394	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	 temp2	=	C1{i};	
	 	 sol_new	 =temp2(m:m+39,n:n+39);	 	 %XƌŁǱŰ 20*20 �ĸe	 sol_new	
=temp2(m:m+19,n:n+19)	
	 	 	 %ŢśŉËŸȄǀŔ	
	 	 	 if	abs(corr2(sol_current,sol_new))>1	 	 	 %ơyB�ƊƭƓĢÔ	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 continue;	
	 	 	 	 	 	 	 	 	 	 	 	 end	
	 	 	 %	 ǲƷƖŜ�ľ|))ƘmćM´�ǙN	 	 	
	 	 	 E_new	=	 	 -(fun_xiangsi(sol_current,sol_new,20));	 		 	 	 	
	 	
	 	 	 	
	 	 	 if	E_new	<	E_current	
	 	 	 	 E_current	=	E_new;	
	 	 	 	 sol_current	=	sol_new;	
	 	 	 	 if	E_new	<	E_best	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 %	 ĩ�µȌƩdŎäƕǱyèAŖ	
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	 	 	 	 	 E_best	=	E_new;	
	 	 	 	 	 sol_best	=	sol_new;	
	 	 	 	 end	
	 	 	 else	
	 	 	 	 %	 ǢŁǱƕƖŜ�ľ|öpď Ǳƕ2	
	 	 	 	 %	 �]b<ìţƈĲ¿ŁǱ	
	 	 	 	 if	rand	<	exp(-(E_new-E_current)./t)	
	 	 	 	 	 E_current	=	E_new;	
	 	 	 	 	 sol_current	=	sol_new;	
	 	 	 	 else		
	 	 	 	 	 sol_current	=	sol_current;	
	 	 	 	 end	
	 	 	 end	
	 	 end	
	 	 t=t.*a;	 	 %	 ĳ�¹ľ tMŷćN�÷e·Ŗƕ az	
	 end	
	
	 disp('ŎiǱeP')	
	 disp(sol_best)	
	 disp('ŎáƘmćP')	
	 disp(-E_best)	
	 	 	 	 imshow(sol_best)	
	 	 	 %	save	pic40	sol_best;	
	
	
`ƟÐP	
%Ȳɉ 2PǲƷȷdĢÔ 1�ǛÏč·ÔƕÏFoǒ	
k	=	0;r1	=	[];	
temp	=	imread('F:\matlab\¡ȺÉ\yuantu1.png');	%ó�ȷdǌƕ·ŏĢÔ	
thresh	=	graythresh(temp);	 	 	 	 	 %Ǜ©ơìo|λȴ|	
yuanjietutu_1	=	double(im2bw(temp,thresh));	 	 	 	 	 	 	 %ñÔ�o|λ	
yuanjietutu_1	=yuanjietutu_1	.*255;	
for	i	=	1:size(X,2)	
	 	 	 	 temp1	=	X{i};	
	 	 	 	 for	m	=	1:302	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 for	n=1:394	 	 	 	 %302*394ŉ¸İɏȋŠÉƕÁĢÔ¯Ù	
	 	 	 	 	 	 	 	 	 	 	 	 k=k+1;	
	 	 	 	 	 	 	 	 	 	 	 	 jietu	=	temp1(m:m+39,n:n+39);	 	
	 	 	 	 	 	 	 	 	 	 	 	 r1(k)	=	abs(corr2(jietu,yuanjietutu_1));	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 end	
	 	 	 	 end	 	 	 	
end	
%ŰŎáƘmć�ƊÕÏč·ÔƕÏFoǒ	
N	=	302*394;	
[r1_max,r_pos]	=	max(r1);	
i_pos	=	fix((r_pos-1)/N)+1	
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%nm	=	mod(r_pos,304*396)-1;	
m_pos	=	fix((mod(r_pos,N)-1)/394)+1	
n_pos	=	mod(mod(r_pos,N)-1,394)+1	
temp2	=	X{i_pos};	
temp3	=	temp2(m_pos:m_pos+39,n_pos:n_pos+39);	
imshow(temp3);	
	
	
`ƟrP	
%Ȳɉ 1PƻơǲƷfğEčÔƁƕƘmć|�ľ	
function	r	=	fun_xiangsi(A,B,n)	
flag	=	0;	
for	i=1:n	
	 	 	 	 for	j=	1:n	
	 	 	 	 	 	 	 	 if	A(i,j)==B(i,j)&A(i,j)==0	
	 	 	 	 	 	 	 	 	 	 	 	 flag	=	flag	+1;	
	 	 	 	 	 	 	 	 end	
	 	 	 	 end	
end	
r	=	flag/n^2;	 	 	
	
�r`ƟǬȷd	


