
 

Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɨɜ ɜɵɞɟɥɟɧɢя ɤɨɦɩɨɡɢɬɧɵɯ ɢ ɨɞɧɨɪɨɞɧɵɯ ɩɨ 
ɰɜɟɬɭ ɨɛɴɟɤɬɨɜ ɧɚ ɩɨɥɧɨɪɚɡɦɟɪɧɵɯ ɰɢɮɪɨɜɵɯ ɢɡɨɛɪɚɠɟɧɢяɯ 
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1 

Хɚɧɵɤɨɜ Иɝɨɪɶ Ƚɟɨɪɝɢɟɜɢɱ ˁт̬̌ое ̛̦̦̌̏̌̚е: 
ʿ̬ед̛̬̏̌тел̦̽ое ̛̦̦̌̏̌̚е д̛̭̭е̬т̶̛̛̌, ут̏е̬̙дё̦̦ое ̦̌ у̸ё̦о̥ 

̭о̏ете ̏ дек̬̌̍е ϮϬϭϰ ̐од̌:
ˀ̭̌по̛̦̦̌̏̌̚е о̻̍екто̏ ̦̌ пол̦о̬̥̌̚е̵̬̦̼ ̛̚о̬̙̍̌е̵̛̦́ дл́ ̬е̹е̛̦́ 
̭т̌т̸̛е̭к̵̛ ̛ д̸̛̛̦̥̌е̭к̵̛ ̌̚д̸̌ ̾коло̐о-̾ко̦о̸̛̥е̭ко̐о ̥о̛̦то̛̬̦̐̌

ˀ̌̍о̸̛е ̛̬̦̏̌̌т̼ ̛̦̦̜̌̏̌̚:

1. ʦ̼деле̛̦е од̦о̬од̵̦̼ о̻̍екто̏ ̦̌ ̛̚о̬̙̍̌е̵̛̦́ 
̥од̴̶̛̛̛̬о̦̦̼̥̏̌ ̥етодо̥ ˄о̬д̌ дл́ ̬е̹е̛̦́ ̾коло̐о-

̾ко̦о̸̛̥е̭к̵̛ ̌̚д̸̌
2. ʦ̼деле̛̦е ̐о̥о̐е̵̦̦̼ о̍л̭̌те̜ ̦̌ ̶̴̛̬о̵̼̏ ̛̚о̬̙̍̌е̵̛̦́ 

̥етод̛̥̌ кл̭̌те̬̦о̐о ̦̌̌л̛̌̚ дл́ ̬е̹е̛̦́ ̾коло̐о-̾ко̦о̸̛̥е̭к̵̛ 
̌̚д̸̌  

3. ˀ̬̌̌̍̚отк̌ ̥етодо̏ ̼̏деле̛̦́ ̐о̥о̐е̵̦̦̼ о̍л̭̌те̜ ̦̌ 
пол̦о̬̥̌̚е̵̬̦̼ ̶̴̛̬о̵̼̏ ̛̚о̬̙̍̌е̵̛̦́

4. ˀ̬̌̌̍̚отк̌ ̥етодо̏ ̼̏деле̛̦́ од̦о̬од̵̦̼ ̛ ко̦т̬̭̌т̵̦̼ о̻̍екто̏ 
̦̌ пол̦о̬̥̌̚е̵̬̦̼ ̶̴̛̬о̵̼̏ ̛̚о̬̙̍̌е̵̛̦́

5. ˀ̬̌̌̍̚отк̌ ̥етодо̏ ̼̏деле̛̦́ од̦о̬од̵̦̼ ̛ ̭ло̙̦о̭о̭т̵̦̼̌̏ 
о̻̍екто̏ ̦̌ пол̦о̬̥̌̚е̵̬̦̼ ̶̴̛̬о̵̼̏ ̛̚о̬̙̍̌е̵̛̦́
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Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢя -  ɰɢɮɪɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ; 
 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢя – ɦɨɞɟɥɶ ɫɟɝɦɟɧɬɚɰɢɢ ɰɢɮɪɨɜɨɝɨ 
ɢɡɨɛɪɚɠɟɧɢя; 
 

ɐɟɥɶ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢя – ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɨɜ 
ɜɵɞɟɥɟɧɢя ɨɛɴɟɤɬɨɜ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɤɪɢɬɟɪɢя ɤɚɱɟɫɬɜɚ ɢ ɢɟɪɚɪɯɢɱɟɫɤɨɣ 
ɫɬɪɭɤɬɭɪɵ ɞɚɧɧɵɯ ɧɚ ɨɫɧɨɜɟ ɞɢɧɚɦɢɱɟɫɤɢɯ ɞɟɪɟɜɶɟɜ. 
 



ɋɨɞɟɪɠɚɧɢɟ ɞɨɤɥɚɞɚ 

1. ɇɚɭɱɧɚя ɧɨɜɢɡɧɚ 

1.1. Ⱦɜɭɯɦɚɫɲɬɚɛɧɚя ɦɨɞɟɥɶ ɫɟɝɦɟɧɬɚɰɢɢ ɢɡɨɛɪɚɠɟɧɢя 

1.2. Ɍɪɟɯɷɬɚɩɧɚя ɬɢɩɨɜɚя ɛɥɨɤ-ɫɯɟɦɚ 

1.3. Ɉɛɨɛɳɟɧɢɟ ɨɛɪɚɬɢɦɨɫɬɢ ɜɵɱɢɫɥɟɧɢɣ 

1.4. Иɞɟя SI-ɦɟɬɨɞɚ 

2. ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɫ ɢɡɜɟɫɬɧɵɦɢ ɪɟɲɟɧɢяɦɢ  

3. ɋɩɢɫɨɤ ɩɭɛɥɢɤɚɰɢɣ 

4. Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 

4.1. ɍɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɨɬɞɟɥɶɧɨɝɨ ɩɪɢɛɥɢɠɟɧɢя 

4.2. ɍɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɢɟɪɚɪɯɢɢ 

4.3. ȼɵɞɟɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɧɚ ɫɬɟɪɟɨɩɚɪɚɯ 
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1. ɇɚɭɱɧɚя ɧɨɜɢɡɧɚ 
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1. ʦе̛̬̭́ д̏у̵̥̭̹̌т̦̌̍о̜ ̥одел̛ ̛̚о̬̙̍̌е̛̦́, ̏ кото̬о̜ дл́ ̴̴̾ект̛̦̏о̜ 

̭е̥̐е̦т̶̛̛̌ ̵̛̭од̦ое ̛̚о̬̙̍̌е̛̦е ̛̬̌̍̏̌̚ет̭́ ̦̌ ̏ло̙е̦̦̼е ̛̚о̬̙̍̌е̛̦́ 

о̻̍екто̏, ̛л̛ ̸̭̌те̜ о̻̍екто̏, оп̛̭̼̏̌е̥̼е у̛̼̺̥̍̏̌̀ п̌де̛̦е̥ |ΔE|о̛̹̍к̛ 

̌пп̬ок̶̛̛̛̭̥̌ Е п̛̬ ̬̌̚деле̛̛̦ к̙̌до̐о о̻̍ект̌ ̦̌д̏ое; ̛ п̬еду̭̥̌т̛̬̏̌ет̭́ 

п̬̥̌̌ет̬ ̸̛̭л̌ кл̭̌те̬о̏ g0, п̛̬ кото̬о̥ ̼̏пол̦́ет̭́ ̶̛̛̛̛̥̦̥̌́̚ Е дл́ 

̬̌̚деле̛̦́ ̛̚о̬̙̍̌е̛̦́ ̦̌ g0 ̶ело̭т̵̦̼ о̻̍екто̏. 

 

2. ˃̛ по̏̌́ т̬е̵̾т̌п̦̌́ ̍лок-̵̭е̥̌ ̌пп̬ок̶̛̛̛̭̥̌ ̛̚о̬̙̍̌е̛̦̜ ̛е̵̛̬̬̌е̜ 

п̛̬̍л̛̙е̛̦̜, ̏ кото̬о̜ ̸̭̦̌̌л̌ ̛̚о̬̙̍̌е̛̦е ̬̌̚дел́ет̭́ ̦̌ g0 ̏ло̙е̵̦̦̼ (л̛̍о  

̭т̦̌д̬̌т̦̼̥ о̬̍̌̚о̥, л̛̍о ук̬уп̦е̛̦е̥ п̛к̭еле̜), ̌̚те̥ ̼̏пол̦́ет̭́ улу̸̹е̛̦е по Е к̸̌е̭т̏̌ 

п̛̬̍л̛̙е̛̦́ ̭ g0  кл̭̌те̛̬̥̌ п̛к̭еле̜, ̛ ̛е̵̛̬̬̌́ п̛̬̍л̛̙е̛̦̜ до̭т̛̬̌̏̌ет̭́ до 

пол̦о̜.   

 

3. Дл́ ̶̛̛̛̛̛̥̦̥̌̚ о̛̹̍к̛ ̌пп̬ок̶̛̛̛̭̥̌ ̌̚ ̸̭ет ̭̏т̬е̸̵̦̼ опе̶̛̬̜̌ ̭л̛̛̦́́/̬̌̚-

деле̛̦́ л̵̼̀̍ ̥̦о̙е̭т̏ п̛к̭еле̜ п̬еду̭̥от̬е̦о о̬̍̌ще̛̦е опе̶̛̛̬̌ ̭л̛̛̦́́, 
п̛̬ кото̬о̥ дл́ к̙̌до̐о кл̭̌те̬̌ п̛к̭еле̜ ̌̚по̛̥̦̌ет̭́ п̬̌̌ ̏ло̙е̵̦̦̼ 

кл̭̌те̬о̏, ̭л̛̛̦́е̥ кото̵̬̼ о̦ полу̸е̦.  

 

4. ˀ̬̌̌̍̚от̦̌ ̥етод улу̸̹е̛̦́ п̛̬̍л̛̙е̛̦́ по̭̬ед̭т̏о̥ ̶̛̛̛̛̛̥̦̥̌̚ о̛̹̍к̛ 
̌пп̬ок̶̛̛̛̭̥̌ ̭ g0  ̭т̬укту̛̬̬о̛̦̦̼̥̏̌ кл̭̌те̛̬̥̌ ̌̚ ̸̭ет ̶̛кл̸̛е̭ко̐о 
̼̏пол̦е̛̦́ ̭̏т̬е̸̵̦̼ опе̶̛̬̜̌ ̭л̛̛̦́́ п̬̌ ̛ ̬̌̚деле̛̦́ ̦̌д̏ое ̥̦о̙е̭т̏ 
п̛к̭еле̜, кото̬̼̜ ̦̦̌̏̌̚ SI-̥етодо̥ ;Segmentation Improvement Method). 

5. ….. 

Ɍɢɩɨɜɚя ɛɥɨɤ-ɫɯɟɦɚ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɢɡɨɛɪɚɠɟɧɢɣ ɢɟɪɚɪɯɢɟɣ ɩɪɢɛɥɢɠɟɧɢɣ

Н̸̌̌ло

Ко̦е̶

В̏од ̵̛̭од̦о̐о 
̛̚о̬̙̍̌е̛̦я

ʿолу̸е̛̦е ̬̐у̍о̜ 
̛е̵̛̛̬̬̌ п̛̬̍л̛̙е-

̛̦̜ ̭ ̸̼̏. ̭ло̙̦. O(N)

В̼̏од ̛е̵̛̛̬̬̌ 
п̛̬̍л̛̙е̛̦̜

ʿолу̸е̛̦е то̸̦о̜ 
̛е̵̛̛̬̬̌ c 2g0 – 1 

кл̭̌те̛̬̥̌ ̛ ̸̼̏. 

̭ло̙̦. O(g0
2)

Улу̸̹е̛̦е п̛̬̍л̛̙е-

̛̦̜ ̭ ≥g0 кл̭̌те̛̬̥̌ 
по Е ̛л̛ ˁКО

Оɩɟɪɚɰɢɢ ɧɚɞ ɤɥɚɫɬɟɪɚɦɢ ɩɢɤɫɟɥɟɣ 
(ɫɟɝɦɟɧɬɚɦɢ ɢɡɨɛɪɚɠɟɧɢя):
-- «Merge» ɫɥɢяɧɢя ɞɜɭɯ ɤɥɚɫɬɟɪɨɜ (ɫɟɝɦɟɧɬɨɜ);
-- «Divide» ɪɚɡɞɟɥɟɧɢя ɤɥɚɫɬɟɪɚ (ɫɟɝɦɟɧɬɚ) 
ɧɚɞɜɨɟ;
-- «Correct» ɪɟɤɥɚɫɫɢɮɢɤɚɰɢя ɱɚɫɬɢ ɩɢɤɫɟɥɟɣ 
ɤɥɚɫɬɟɪɚ
-- «Split» ɜɵɞɟɥɟɧɢя ɱɚɫɬɢ ɜ ɨɬɞɟɥɶɧɵɣ ɤɥɚɫɬɟɪ 
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Дɜɭɯɦɚɫɲɬɚɛɧɚя ɦɨɞɟɥɶ ɫɟɝɦɟɧɬɚɰɢɢ ɢɡɨɛɪɚɠɟɧɢя:
Ɋɚɡɛɢɟɧɢɟ ɢɫɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢя ɧɚ ɜɥɨɠɟɧɧɵɟ ɢɡɨɛɪɚɠɟɧɢя ɨɛɴɟɤɬɨɜ

И̚о̬̙̍̌е̛̦е, Ϯϳϴ̵ϭϴϭ

В̭е̐о 5Ϭϯϭϴ 
п̛̬̍л̛̙е̛̦̜ 

g
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Деко̥по̶̛̛́̚ о̻̍екто̏: 

˃̬е̵̾т̌п̦̌́ ̵̭е̥̌: 

О̬̍̌т̛̥̼е опе̶̛̛̬̌: 

Иде́ SI-̥етод̌ : 
1

Иɞɟя SI-ɦɟɬɨɞɚ

И̵̭од̦ое ̛̬̌̍̚е̛̦е ̛  
̼̏̍о̬ т̬о̜к̛ ̭е̥̐е̦то̏

ˀ̌̚деле̛̦е 
̭е̥̐е̦т̌ ϭ ̦̌д̏ое

О̻̍ед̛̦е̛̦е ̭ ̥е̵̙̦̼ 
̭е̥̐е̦то̏ Ϯ ̛ ϯ ̏ од̛̦

12
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У̭ло̛̏я ̼̏̍о̬̌ 
̭е̥̐е̦то̏ ;ϭ,Ϯ,ϯͿ:
min ΔEdivide(1) < 0; <=> max |ΔEdivide(1)| < 0

min ΔEmerge(2,3) > 0;

min ΔEcombine(1,2,3) < 0.

ʿ̛̬̌̏ло о̭т̦̌о̏̌ ΔEcombine(1,2,3)>0:

ΔEcombine(1,2,3) = ΔEdivide(1) + ΔEmerge(2,3).

Оɛɨɛɳɟɧɢɟ ɨɛɪɚɬɢɦɨɫɬɢ ɜɵɱɢɫɥɟɧɢɣ (ɧɟɨɝɪɚɧɢɱɟɧɧɨɝɨ «ɨɬɤɚɬɚ»)
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1.1. Ⱦɜɭɯɦɚɫɲɬɚɛɧɚя ɦɨɞɟɥɶ ɫɟɝɦɟɧɬɚɰɢɢ ɢɡɨɛɪɚɠɟɧɢя: 
Ɋɚɡɛɢɟɧɢɟ ɢɫɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢя ɧɚ ɜɥɨɠɟɧɧɵɟ ɢɡɨɛɪɚɠɟɧɢя ɨɛɴɟɤɬɨɜ 

И̚о̬̙̍̌е̛̦е, Ϯϳϴ̵ϭϴϭ 

ʦ̭е̐о ϱϬϯϭϴ 
п̛̬̍л̛̙е̛̦̜  
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1.2. Ɍɢɩɨɜɚя ɬɪɟɯɷɬɚɩɧɚя ɛɥɨɤ-ɫɯɟɦɚ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɢɡɨɛɪɚɠɟɧɢɣ 
ɢɟɪɚɪɯɢɟɣ ɩɪɢɛɥɢɠɟɧɢɣ 

ʻ̸̌̌ло 

Ко̦е̶ 

ʦ̏од ̵̛̭од̦о̐о 
̛̚о̬̙̍̌е̛̦́ 

ʿолу̸е̛̦е ̬̐у̍о̜ 
̛е̵̛̛̬̬̌ п̛̬̍л̛̙е-

̛̦̜ ̭ ̸̼̏. ̭ло̙̦. O(N) 

ʦ̼̏од ̛е̵̛̛̬̬̌ 
п̛̬̍л̛̙е̛̦̜ 

ʿолу̸е̛̦е то̸̦о̜ 
̛е̵̛̛̬̬̌ c 2g0 – 1 

кл̭̌те̛̬̥̌ ̛ ̸̼̏. 

̭ло̙̦. O(g0
2) 

л˄у̸̹е̛̦е п̛̬̍л̛̙е-

̛̦̜ ̭ ≥g0 кл̭̌те̛̬̥̌ 
по Е ̛л̛ ˁКО 

Ɉɩɟɪɚɰɢɢ ɧɚɞ ɤɥɚɫɬɟɪɚɦɢ ɩɢɤɫɟɥɟɣ 
(ɫɟɝɦɟɧɬɚɦɢ ɢɡɨɛɪɚɠɟɧɢя): 
-- «Merge» ɫɥɢяɧɢя ɞɜɭɯ ɤɥɚɫɬɟɪɨɜ (ɫɟɝɦɟɧɬɨɜ); 
-- «Divide» ɪɚɡɞɟɥɟɧɢя ɤɥɚɫɬɟɪɚ (ɫɟɝɦɟɧɬɚ) 
ɧɚɞɜɨɟ; 
-- «Correct» ɪɟɤɥɚɫɫɢɮɢɤɚɰɢя ɱɚɫɬɢ ɩɢɤɫɟɥɟɣ 
ɤɥɚɫɬɟɪɚ 

-- «Split» ɜɵɞɟɥɟɧɢя ɱɚɫɬɢ ɜ ɨɬɞɟɥɶɧɵɣ ɤɥɚɫɬɟɪ  



1.3. Ɉɛɨɛɳɟɧɢɟ ɨɛɪɚɬɢɦɨɫɬɢ ɜɵɱɢɫɥɟɧɢɣ (ɧɟɨɝɪɚɧɢɱɟɧɧɨɝɨ «ɨɬɤɚɬɚ») 
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1.4. Иɞɟя SI-ɦɟɬɨɞɚ 

И̵̭од̦ое ̛̬̌̍̚е̛̦е ̛ 
̼̏̍о̬ т̬о̜к̛ ̭е̥̐е̦то̏ 

ˀ̌̚деле̛̦е 
̭е̥̐е̦т̌ ϭ ̦̌д̏ое 

О̻̍ед̛̦е̛̦е ̭̥е̵̙̦̼ 
̭е̥̐е̦то̏ Ϯ ̛ ϯ ̏ од̛̦ 

1 2 

3 

2 

3 

˄̭ло̛̏́ ̼̏̍о̬̌  
̭е̥̐е̦то̏ ;ϭ,Ϯ,ϯͿ: 
min ΔEdivide(1) < 0; <=> max |ΔEdivide(1)| < 0 

min ΔEmerge(2,3) > 0; 

min ΔEcombine(1,2,3) < 0. 

 

ʿ̛̬̌̏ло о̭т̦̌о̏̌ ΔEcombine(1,2,3)>0: 

ΔEcombine(1,2,3) = ΔEdivide(1) + ΔEmerge(2,3). 

 



2. ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɫ ɢɡɜɟɫɬɧɵɦɢ ɪɟɲɟɧɢяɦɢ 
Мɨɞɟɥɶ 

ɉɪɢɡɧɚɤ 

Аɧɚɥɨɝ   
/ɉ.А.Чɨчɢɚ, 2015/ 

ɉɪɨɬɨɬɢɩ /В.В.Аɥɟɤɫɚɧ-

ɞɪɨɜ, М.В.Хɚɪɢɧɨɜ, 2013/ 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɚя 

ɇɚ ɜɵɯɨɞɟ 1 ɪɚɡɛɢɟɧɢɟ  1 < k ≤ N ɪɚɡɛɢɟɧɢɣ  N ɪɚɡɛɢɟɧɢɣ 

Ɉɩɪɟɞɟɥɟɧɢɟ 
ɨɛɴɟɤɬɨɜ 

ɋɟɝɦɟɧɬɵ ɋɟɝɦɟɧɬɵ, ɜ ɤɨɥɢɱɟɫɬɜɟ 

 ≤ 2N-1 

2N-1 ɤɥɚɫɬɟɪɨɜ ɩɢɤɫɟɥɟɣ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɫɟɝɦɟɧɬɨɜ  

Ɉɰɟɧɤɚ ɤɚɱɟɫɬɜɚ 
ɩɪɢɛɥɢɠɟɧɢɹ 

ɇɟɬ  ɇɟɬ  Ɉɲɢɛɤɚ ɚɩɩɪɨɤɫɢɦɚɰɢɢ E ɢɥɢ 
ɋКɈ 

Ƚɚɪɚɧɬɢɹ ɤɚɱɟɫɬɜɚ ɇɟɬ  ɇɟɬ Ⱦɚ 

Ⱥɩɪɢɨɪɧɚɹ 
ɢɧɮɨɪɦɚɰɢɹ  

ɂɫɩɨɥɶɡɭɟɬɫɹ  ɇɟɬ ɇɟɬ 

Ȼɢɧɚɪɧɵɟ ɨɩɟɪɚ-

ɰɢɢ ɧɚɞ ɦɧɨɠɟɫɬ-

ɜɚɦɢ ɩɢɤɫɟɥɟɣ 

ɇɟɬ ɋɥɢɹɧɢɟ ɫɟɝɦɟɧɬɨɜ 
ɢɡɨɛɪɚɠɟɧɢɹ 

 

ɋɥɢɹɧɢɟ, ɪɚɡɞɟɥɟɧɢɟ ɤɥɚɫɬɟɪɨɜ. 

Ɋɟɤɥɚɫɫɢɮɢɤɚɰɢɹ ɢɡ ɤɥɚɫɬɟɪɚ ɜ 

ɤɥɚɫɬɟɪ 

Ⱥɞɚɩɬɢɜɧɚɹ 

ɢɟɪɚɪɯɢɹ 

ɇɟɬ  
(ɟɫɬɶ ɤɜɚɞɪɨɞɟɪɟɜɨ) 

ɇɟɪɟɝɭɥɹɪɧɚɹ  
(ɥɸɛɚɹ ɜɵɱɢɫɥɹɟɦɚɹ) 

Ⱦɢɯɨɬɨɦɢɱɟɫɤɚɹ  
(ɥɸɛɚɹ ɛɢɧɚɪɧɚɹ) 

ɋɬɪɭɤɬɭɪɚ ɞɚɧɧɵɯ ɇɟɬ Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɞɟɪɟɜɶɹ Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɫɟɬɶ 

Ɂɚɩɨɦɢɧɚɧɢɟ ɯɨɞɚ 
ɜɵɱɢɫɥɟɧɢɣ 

ɇɟɬ ɉɨɷɬɚɩɧɨɟ ɉɨɲɚɝɨɜɨɟ 

Ɉɛɪɚɬɢɦɨɫɬɶ 

ɨɩɟɪɚɰɢɢ ɫɥɢɹɧɢɹ 

ɇɟɬ ɇɟɬ Ⱦɚ 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ 
ɢɡɨɛɪɚɠɟɧɢɹ 

ɋɭɦɦɚ ɤɭɫɨɱɧɨ-

ɝɥɚɞɤɨɣ ɢ ɞɨɛɚɜɨɱ-

ɧɨɣ ɤɨɦɩɨɧɟɧɬ 

ɂɟɪɚɪɯɢɹ ɫɟɝɦɟɧɬɨɜ 
ɢɡɨɛɪɚɠɟɧɢɹ ɞɥɹ ε-

ɩɨɪɨɝɚ ɧɟɪɚɡɥɢɱɢɦɨɫɬɢ 

ɂɟɪɚɪɯɢɹ ɤɥɚɫɬɟɪɨɜ ɢɥɢ 
ɫɟɝɦɟɧɬɨɜ Мɨɞɟɥɶ

ɉɪɢɡɧɚɤ
Аɧɚɥɨɝ  
/ɉ.А.Чɨчɢɚ, 2015/

ɉɪɨɬɨɬɢɩ /В.В.Аɥɟɤɫɚɧ-

ɞɪɨɜ, М.В.Хɚɪɢɧɨɜ, 2013/

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɚя

Ɋɟɚɥɢɡɚɰɢя 
ɜɵɱɢɫɥɟɧɢɣ

В ɩɚɪɟ ɨɤɨɧ 
ɪɚɡɧɨɝɨ ɦɚɫɲɬɚɛɚ

Аɞɚɩɬɢɜɧɨ, ɜ ɦɚɫɲɬɚɛɟ 
ɜɫɟɝɨ ɢɡɨɛɪɚɠɟɧɢя

Аɞɚɩɬɢɜɧɨ, ɜ ɦɚɫɲɬɚɛɟ ɜɫɟɝɨ 
ɢɡɨɛɪɚɠɟɧɢя

Вɵɱɢɫɥɟɧɢɟ 
ɩɥɨɳɚɞɢ ɨɛɴɟɤɬɚ

Ɋяɞ ɚɥɝɨɪɢɬɦɨɜ Ɍɪɢɜɢɚɥɶɧɨ Ɍɪɢɜɢɚɥɶɧɨ

ɉɪɢɦɟɧɟɧɢɟ Мɧɨɠɟɫɬɜɨ ɩɪɢ-

ɦɟɧɟɧɢɣ ɫ ɭɱɟɬɨɦ 
ɚɩɪɢɨɪɧɵɯ ɞɚɧɧɵɯ

Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɨɛɴɟɤɬɨɜ ɫ
ɨɛɭɱɟɧɢɟɦ. Вɫɬɪɚɢɜɚɧɢɟ
ɫɤɪɵɬɵɯ ɫɨɨɛɳɟɧɢɣ

ɍɥɭɱɲɟɧɢɟ ɬɪɚɞɢɰɢɨɧɧɨɣ ɢ
ɢɟɪɚɪɯɢɱɟɫɤɨɣ ɫɟɝɦɟɧɬɚɰɢɢ.

ɍɫɬɨɣɱɢɜɨɟ ɜɵɞɟɥɟɧɢɟ ɨɛɴɟɤɬɨɜ

ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɫ ɚɧɚɥɨɝɨɦ ɢ ɩɪɨɬɨɬɢɩɨɦ (ɩɪɨɞɨɥɠɟɧɢɟ)

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ: 
9 



Мɨɞɟɥɶ 

ɉɪɢɡɧɚɤ 

Аɧɚɥɨɝ  
/ɉ.А.Чɨчɢɚ, 2015/ 

ɉɪɨɬɨɬɢɩ /В.В.Аɥɟɤɫɚɧ-

ɞɪɨɜ, М.В.Хɚɪɢɧɨɜ, 2013/ 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɚя 

Ɋɟɚɥɢɡɚɰɢɹ 
ɜɵɱɢɫɥɟɧɢɣ 

ȼ ɩɚɪɟ ɨɤɨɧ 
ɪɚɡɧɨɝɨ ɦɚɫɲɬɚɛɚ 

Ⱥɞɚɩɬɢɜɧɨ, ɜ ɦɚɫɲɬɚɛɟ 
ɜɫɟɝɨ ɢɡɨɛɪɚɠɟɧɢɹ 

Ⱥɞɚɩɬɢɜɧɨ, ɜ ɦɚɫɲɬɚɛɟ ɜɫɟɝɨ 
ɢɡɨɛɪɚɠɟɧɢɹ 

ɉɪɢɦɟɧɟɧɢɟ Ɇɧɨɠɟɫɬɜɨ ɩɪɢ-

ɦɟɧɟɧɢɣ ɫ ɭɱɟɬɨɦ 
ɚɩɪɢɨɪɧɵɯ ɞɚɧɧɵɯ 

Ɋɚɫɩɨɡɧɚɜɚɧɢɟ ɨɛɴɟɤɬɨɜ ɫ 

ɨɛɭɱɟɧɢɟɦ. ȼɫɬɪɚɢɜɚɧɢɟ 

ɫɤɪɵɬɵɯ ɫɨɨɛɳɟɧɢɣ 

Уɥɭɱɲɟɧɢɟ ɬɪɚɞɢɰɢɨɧɧɨɣ ɢ 

ɢɟɪɚɪɯɢɱɟɫɤɨɣ ɫɟɝɦɟɧɬɚɰɢɢ. 

Уɫɬɨɣɱɢɜɨɟ ɜɵɞɟɥɟɧɢɟ ɨɛɴɟɤɬɨɜ 

ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɫ ɢɡɜɟɫɬɧɵɦɢ ɪɟɲɟɧɢяɦɢ (ɩɪɨɞɨɥɠɟɧɢɟ) 



3. ɋɩɢɫɨɤ ɩɭɛɥɢɤɚɰɢɣ 

ʦ̭е̐о пу̍л̛к̶̛̜̌ – 21 ̬̌̍от̌, 
̛̚ ̵̛̦ по те̥е д̛̭̭е̬т̶̛̌о̦̦о̐о ̛̭̭ледо̛̦̏̌́ – 14 ̬̌̍от: 
 ʦʤК – 7 ̬̌̍от 

 ˀИʻˉ -  7 ̬̌̍от 

 те̛̭̚о̏ докл̌до̏ – 4 ̬̌̍от̼ 

О̭̦о̦̼̏е пу̍л̛к̶̛̛̌: 
1. Khanykov I.G., Kharinov M.V., Patel C. Image Segmentation Improvement 

by Reversible Segment Merging. Int. Conf. on Soft Computing and its 

Engineering Applications, icSoftComp-2017, IEEE Gujarat Section 

Proceedings, at CHARUSAT, Changa, Anand, India, December 1-2, 2017.  
2. ˈ̛̬̦̌о̏ ʺ. ʦ., ˈ̦̼̌ко̏ И. ʧ. Опт̶̛̛̛̥̌́̚ ку̭о̸̦о-по̭то̦̦́о̐о п̛̬̍л̛̙е̛̦́ 

̭е̥̐е̦т̛̬о̦̦̏̌о̐о ̛̚о̬̙̍̌е̛̦́ //˃̬уд̼ ˁʿИИˀʤʻ. – 2015. – .˃ ϯ. – №. ϰϬ. – ˁ. 
183-202. 

3. ˈ̦̼̌ко̏ И.ʧ. И̛̦̬̦̏̌̌т̦̼е ̭оот̦о̹е̛̦́ дл́ ̭̬ед̵̛̦ ̏ ̭лу̸̌е т̬е̵ 
̛̥̚е̬е̛̦̜ // И̴̦о̶̛̬̥̌о̦̦о-уп̬̌̏л̛̺́̀е ̛̭̭те̥̼. ϮϬϭϰ. №Ϯ. ˁ.ϴϳ–92.  

4. ˈ̦̼̌ко̏ И.ʧ. Деко̥по̶̛̛́̚ у̛̦̏е̬̭̌л̦̽о̜ кл̴̛̛̭̭̌к̶̛̛̌ ̌л̐о̛̬т̥о̏ 
̭е̥̐е̦т̶̛̛̌ ̛̚о̬̙̍̌е̛̦̜ до п́т̛ п̛̬̦̌̚ко̏ // ˈˈˈ ʺе̙ду̦̬̌од̦̌́ 
ко̴̦е̬е̶̛̦́ «ˀ̛̌̏̚т̛е ̦̌ук̛ ̏ ˈˈI ̏еке», ˈ̬̌̽ко̏, ˄к̛̬̦̌̌, ϭϱ дек̬̌̍́ ϮϬϭϳ 11 

ʿу̍л̛к̶̛̛̌ по те̥е: 

Эк̭пе̛̬̥е̦т̌л̦̼̽е 
̬е̚ул̽т̌т̼: 

Иɫɯɨɞɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ 
=21,94260

Иɫɯɨɞɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ ɜ 
1024 ɰɜɟɬɚɯ ɩɨ ɱɭɠɨɦɭ 
ɪɚɡɛɢɟɧɢю, =31,53760

K-meanless-SI ɜ ɰɢɤɥɟ,
=7,47459

Пɪɢɛɥɢɠɟɧɢɟ ɜ 1024

ɰɜɟɬɚɯ, =18,92676

Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ: ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɡɚɞɚɧɧɨɝɨ ɪɚɡɛɢɟɧɢя

Иɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ Вɫɩɨɦɨɝɚɬɟɥьɧɨɟ 
ɢɡɨɛɪɚɠɟɧɢɟ

Уɥɭɱɲɟɧɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ
=11,95288 (SI-ɦɟɬɨɞ)

Уɥɭɱɲɟɧɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ,
=8,19082 (K-meanless)

ˁп̛̭ок пу̍л̛к̶̛̜̌ по те̥е д̛̭̭е̬т̶̛̌о̦̦о̐о ̛̭̭ледо̛̦̏̌я

1. Х̦̼̌ко̏ И.ʧ. И̛̦̬̦̏̌̌т̦̼е ̭оот̦о̹е̛̦́ дл́ ̭̬ед̵̛̦ ̏ ̭лу̸̌е т̬е̵ 
̛̥̚е̬е̛̦̜ // И̴̦о̶̛̬̥̌о̦̦о-уп̬̌̏л̛̺́̀е ̛̭̭те̥̼. ϮϬϭϰ. №Ϯ. 
ˁ.ϴϳ–92. 

Жу̬̦̌л ̵̏од̛т ̏ ̭п̛̭ок ʦʤК.
http://www.i-us.ru/journals

2. Х̛̬̦̌о̏ ʺ. ʦ., Х̦̼̌ко̏ И. ʧ. Опт̶̛̛̛̥̌́̚ ку̭о̸̦о-по̭то̦̦́о̐о 
п̛̬̍л̛̙е̛̦́ ̭е̥̐е̦т̛̬о̦̦̏̌о̐о ̛̚о̬̙̍̌е̛̦́ //˃̬уд̼ ˁʿИИˀʤʻ. –
2015. – .˃ ϯ. – №. ϰϬ. – ˁ. ϭϴϯ-202.

ˁ̍о̛̬̦к ̛̚ ̭п̛̭к̌ ʦʤК.
http://proceedings.spiiras.nw.ru/ojs/index.php/sp/article/viewFile/3143/18

04

3. Х̛̬̦̌о̏ ʺ. ʦ., Х̦̼̌ко̏ И. ʧ. Ко̛̛̥̦̬̍о̦̦̼̜̏̌ ̥етод улу̸̹е̛̦́ 
̭е̥̐е̦т̶̛̛̌ ̛̚о̬̙̍̌е̛̦́ //˃̬уд̼ ʥу̬́т̭ко̐о ̐о̭уд̬̭̌т̏е̦̦о̐о 
у̛̦̏е̛̬̭тет̌. – 2015. – ˁ. ϭϭϴ–124.

ˁ̍о̛̬̦к ̛̚ ̭п̛̭к̌ ʦʤК.
http://www.bsu.ru/content/page/1466/matematika-i-

informatika.PDF#page=118
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1. ˈ̦̼̌ко̏ И.ʧ. И̛̦̬̦̏̌̌т̦̼е ̭оот̦о̹е̛̦́ дл́ ̭̬ед̵̛̦ ̏ ̭лу̸̌е т̬е̵ 
̛̥̚е̬е̛̦̜ // И̴̦о̶̛̬̥̌о̦̦о-уп̬̌̏л̛̺́̀е ̛̭̭те̥̼. ϮϬϭϰ. №Ϯ. 
ˁ.ϴϳ–92.  

Жу̬̦̌л ̵̏од̛т ̏ ̭п̛̭ок ʦʤК. 
http://www.i-us.ru/journals 

2. ˈ̛̬̦̌о̏ ʺ. ʦ., ˈ̦̼̌ко̏ И. ʧ. Опт̶̛̛̛̥̌́̚ ку̭о̸̦о-по̭то̦̦́о̐о 
п̛̬̍л̛̙е̛̦́ ̭е̥̐е̦т̛̬о̦̦̏̌о̐о ̛̚о̬̙̍̌е̛̦́ //˃̬уд̼ ˁʿИИˀʤʻ. – 

2015. – .˃ ϯ. – №. ϰϬ. – ˁ. ϭϴϯ-202. 

ˁ̍о̛̬̦к ̛̚ ̭п̛̭к̌ ʦʤК. 
http://proceedings.spiiras.nw.ru/ojs/index.php/sp/article/viewFile/3143/18

04 

3. ˈ̛̬̦̌о̏ ʺ. ʦ., ˈ̦̼̌ко̏ И. ʧ. Ко̛̛̥̦̬̍о̦̦̼̜̏̌ ̥етод улу̸̹е̛̦́ 
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Иɫɯɨɞɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ 
=21,94260 

Иɫɯɨɞɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ ɜ 
1024 ɰɜɟɬɚɯ ɩɨ ɱɭɠɨɦɭ 
ɪɚɡɛɢɟɧɢю, =31,53760 

K-meanless-SI ɜ ɰɢɤɥɟ, 
=7,47459 

Пɪɢɛɥɢɠɟɧɢɟ ɜ 1024 

ɰɜɟɬɚɯ, =18,92676 

4. Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ:  

4.1. ɍɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɡɚɞɚɧɧɨɝɨ ɪɚɡɛɢɟɧɢя 

Иɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ Вɫɩɨɦɨɝɚɬɟɥьɧɨɟ 
ɢɡɨɛɪɚɠɟɧɢɟ 

Уɥɭɱɲɟɧɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ 

=11,95288 (SI-ɦɟɬɨɞ) 
 

Уɥɭɱɲɟɧɧɨɟ ɩɪɢɛɥɢɠɟɧɢɟ, 
=8,19082 (K-meanless) 



4. Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ:  

4.2. ɍɥɭɱɲɟɧɢɟ ɢɟɪɚɪɯɢɢ ɩɪɢɛɥɢɠɟɧɢɣ 

σ = 46,04981 

σ = 28,06958 σ = 22,34504 σ = 18,44013 

σ = 40,95321 

1 2 3 4 

σ = 37,08620 σ = 34,94496 

Ие̵̛̬̬̌че̭к̌я ̭ег̥е̦т̶̛̌я 

Кл̭̌те̶̛̛̬̌̚я п̛к̭еле̜ 

σ = 32,68304 σ = 30,37044 

σ = 15,24650 σ = 13,96626 

5 6 



4. Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ:  
4.3. ȼɵɞɟɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɧɚ ɫɬɟɪɟɨɩɚɪɟ 

Кɥɚɫɬɟɪɢɡɚɰɢɹ ɦɟɬɨɞɨɦ Уɨɪɞɚ ɜ ɬɪɟɯɷɬɚɩɧɨɣ ɫɯɟɦɟ. 
Чɢɫɥɨ ɤɥɚɫɬɟɪɨɜ (ɪɚɡɥɢɱɧɵɯ ɰɜɟɬɨɜ) Nɤɥ ɪɚɜɧɨ 7. ɂɫɯɨɞɧɵɟ ɪɚɡɞɟɥɶɧɵɟ ɢ ɫɨɜɦɟɳɟɧɧɵɟ ɫɬɟɪɟɨɩɚɪɵ 

 =24,76746  =24,48623 

 =24,85627 



 

Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɨɜ ɜɵɞɟɥɟɧɢя ɤɨɦɩɨɡɢɬɧɵɯ ɢ ɨɞɧɨɪɨɞɧɵɯ ɩɨ 
ɰɜɟɬɭ ɨɛɴɟɤɬɨɜ ɧɚ ɩɨɥɧɨɪɚɡɦɟɪɧɵɯ ɰɢɮɪɨɜɵɯ ɢɡɨɛɪɚɠɟɧɢяɯ 
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