
͜.ͣ. ͵ΉΏͼΊ΄ͼ 
ͦ΄;΄ΑͺΊΝΎΜΈ ·ΒΒΊ΄;ΏͼͺΓ΄ΊΝΒΉ·Έ Η΄ΎΓΑ 

ç͚ΎΕΏΑΌͺΓ·Ήͺ · ΔΐΑͺͼΊ΄Ύ·΄è 
͢ΏΒΒ·ΈΒΉΏΈ ͺΉͺ;΄Ό·· ΎͺΔΉ 



͜ΏΎΒΓͺΎΓ·Ύ ͣ΄Αͽ΄΄ͼ·Θ ͵ΉΏͼΊ΄ͼ, 1983 ͽ.Α., Ή.Ε.-Ό.Ύ. 

} ͣΓͺΑΙ·Έ ΎͺΔΘΎΜΈ ΒΏΓΑΔ;Ύ·Ή ΊͺͻΏΑͺΓΏΑ·· ç͖·ΎͺΌ·Θ΄ΒΉ·΄ 
·ΎΓ΄ΊΊ΄ΉΓΔͺΊΝΎΜ΄ Β·ΒΓ΄ΌΜè ͚ΎΒΓ·ΓΔΓͺ Β·ΒΓ΄ΌΎΏͽΏ ͺΎͺΊ·Άͺ ͦ΄;΄ΑͺΊΝΎΏͽΏ 
·ΒΒΊ΄;ΏͼͺΓ΄ΊΝΒΉΏͽΏ Η΄ΎΓΑͺ ç͚ΎΕΏΑΌͺΓ·Ήͺ · ΔΐΑͺͼΊ΄Ύ·΄è ͢ΏΒΒ·ΈΒΉΏΈ 
ͺΉͺ;΄Ό·· ΎͺΔΉ (www.isa.ru ) 

} ͡Α΄ΐΏ;ͺͼͺΓ΄ΊΝ ͢ΏΒΒ·ΈΒΉΏͽΏ ΔΎ·ͼ΄ΑΒ·Γ΄Γͺ ;ΑΔ΅ͻΜ ΎͺΑΏ;Ώͼ (ΕͺΉΔΊΝΓ΄Γ 
Ε·Ά·ΉΏ-ΌͺΓ΄ΌͺΓ·Θ΄ΒΉ·Ζ · ΄ΒΓ΄ΒΓͼ΄ΎΎΜΖ ΎͺΔΉ), ͔ΜΒΙ΄Έ ΙΉΏΊΜ ΞΉΏΎΏΌ·Ή· 
(ΕͺΉΔΊΝΓ΄Γ ΉΏΌΐΝΟΓ΄ΑΎΜΖ ΎͺΔΉ) 

} ͠ͻΊͺΒΓΝ ΎͺΔΘΎΜΖ ·ΎΓ΄Α΄ΒΏͼ: 

·ΒΉΔΒΒΓͼ΄ΎΎΜΈ ·ΎΓ΄ΊΊ΄ΉΓ, ·ΎΓ΄ΊΊ΄ΉΓΔͺΊΝΎΜ΄ Β·ΒΓ΄ΌΜ ΔΐΑͺͼΊ΄Ύ·Π, 
·ΎΓ΄ΊΊ΄ΉΓΔͺΊΝΎΜ΄ ;·ΎͺΌ·Θ΄ΒΉ·΄ Β·ΒΓ΄ΌΜ, ΑΏͻΏΓΏΓ΄ΖΎ·Ήͺ, ͺͼΓΏΌͺΓ·Θ΄ΒΉΏ΄ 
ΐΊͺΎ·ΑΏͼͺΎ·΄, ΞͼΑ·ΒΓ·Θ΄ΒΉ·Έ ΐΏ·ΒΉ, ΌΎΏͽΏͺͽ΄ΎΓΎΜ΄ Β·ΒΓ΄ΌΜ, ΉΏͽΎ·Γ·ͼΎΜ΄ 
ͺͽ΄ΎΓΜ  

} ͩΊ΄Ύ ΎͺΔΘΎΏͽΏ ΒΏͼ΄Γͺ ͢ΏΒΒ·ΈΒΉΏΈ ͺΒΒΏΗ·ͺΗ·· ·ΒΉΔΒΒΓͼ΄ΎΎΏͽΏ ·ΎΓ΄ΊΊ΄ΉΓͺ 
(www.raai.org ) 

} ͠ΑͽͺΎ·ΆͺΓΏΑ ΄΅΄ͽΏ;ΎΏͽΏ ͼΒ΄ΑΏΒΒ·ΈΒΉΏͽΏ Β΄Ό·ΎͺΑͺ ç͓΄Βΐ·ΊΏΓΎΜ΄ 
ΓΑͺΎΒΐΏΑΓΎΜ΄ ΒΑ΄;ΒΓͼͺ Β ΞΊ΄Ό΄ΎΓͺΌ· ·ΒΉΔΒΒΓͼ΄ΎΎΏͽΏ ·ΎΓ΄ΊΊ΄ΉΓͺè 
(www.ai - uv.ru ) 

} ͦ·ΎͺΊ·ΒΓ ΉΏΎΉΔΑΒͺ Ί΄ΓͺΟΚ·Ζ ΑΏͻΏΓΏͼ ͜͢͜͠- 2013  (www.robots.croc.ru ) 

} ͥΘͺΒΓΎ·Ή ͟ͺΗ·ΏΎͺΊΝΎΏΈ Γ΄ΖΎΏΊΏͽ·Θ΄ΒΉΏΈ ·Ύ·Η·ͺΓ·ͼΜ (ΑͺͻΏΘͺΠ ͽΑΔΐΐͺ ð 
͒ΞΑΏΎ΄Γ) 
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Planning is the reasoning side of acting. It is 
an abstract deliberation process that 
chooses and organizing actions by 
anticipating their expected outcomes.  
 

͞. Gallab , D. Nau, P. Traverso  
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͡ΊͺΎ·ΑΏͼͺΎ·΄ -  ΞΓΏ ;΄Ί·ͻ·ΑͺΓ·ͼΎΜΈ 
ΐΑΏΗ΄ΒΒ ͼΜͻΏΑͺ ;΄ΈΒΓͼ·Έ · 
ΒΏΒΓͺͼΊ΄Ύ·Π ΐΏΒΊ΄;ΏͼͺΓ΄ΊΝΎΏΒΓ΄Έ 
;΄ΈΒΓͼ·Έ, ·ΒΖΏ;Π ·Ά Ώ΅·;ͺ΄ΌΜΖ 
ΞΕΕ΄ΉΓΏͼ ΐΏΒΊ΄;Ύ·Ζ.   
 

͞. ͕ͅ Ίͺͻ, .͖ ͟ͺΔ, .͡ ͤΑͺͼ΄ΑΒΏ 
 ͡ΊͺΎ·ΑΏͼͺΎ·΄ ΓΑͺ΄ΉΓΏΑ··: ;΄ΈΒΓͼ·Π -  ΐ΄Α΄Ό΄Κ΄Ύ·Π 
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Shakey (Circa 1967)  

͒ͽ΄ΎΓ (agent ) ͼ ΒΑ΄;΄ (environment)  

;΄ΈΒΓͼΔ΄Γ (acts) 
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Warcraft II Ogre  

͒ͽ΄ΎΓ ͼ ΒΑ΄;΄ 

;΄ΈΒΓͼΔ΄Γ 
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1. ͒ͽ΄ΎΓ (ΑΏͻΏΓ, ͻ΄Βΐ·ΊΏΓΎΏ΄ ΓΑͺΎΒΐΏΑΓΎΏ΄ ΒΑ΄;ΒΓͼΏ, 
ΐ΄ΑΒΏΎͺ΅ ΉΏΌΐΝΟΓ΄ΑΎΏΈ ·ͽΑΜ) ΕΔΎΉΗ·ΏΎ·ΑΔ΄Γ Ύͺ 
ΐΊΏΒΉΏΒΓ· 

2. ͡ΑΏ΄ΉΗ·Π ͺͽ΄ΎΓͺ Ύͺ ΑͺͻΏΘΔΟ ΏͻΊͺΒΓΝ (footprint)  ð 
ΉΑΔͽ Αͺ;·ΔΒͺ R 

3. ͢ͺΆΑ΄Ι΄Ύͺ ΊΟͻͺΠ ΒΌ΄Ύͺ ΎͺΐΑͺͼΊ΄Ύ·Π · ΒΉΏΑΏΒΓ· 

4. ͣΑ΄;ͺ ΠͼΊΠ΄ΓΒΠ 
a. ͣΓͺΓ·Θ΄ΒΉΏΈ 

b. ͡ΏΊΎΏΒΓΝΟ ΎͺͻΊΟ;ͺ΄ΌΏΈ 

5. ͢ͺͻΏΘͺΠ ΏͻΊͺΒΓΝ ð ΐΑΠΌΏΔͽΏΊΝΎ·Ή Ύͺ ΐΊΏΒΉΏΒΓ·, 
ΒΏΒΓΏΠΚ·Έ · ;ͼΔΖ ΐΏ;ΏͻΊͺΒΓ΄Έ: ΐΑΏΖΏ;·ΌΏͽΏ 
ΐΑΏΒΓΑͺΎΒΓͼͺ · Ύ΄ΐΑΏΖΏ;·ΌΏͽΏ (ΐΑ΄ΐΠΓΒΓͼ·Έ) 

6. ͡Α΄ΐΠΓΒΓͼ·Π ð ΌΎΏͽΏΔͽΏΊΝΎ·Ή· ΉΏΏΑ;·ΎͺΓΜ ͼ΄ΑΙ·Ύ 
ΉΏΓΏΑΜΖ ·Άͼ΄ΒΓΎΜ 

7. ͣΏΒΓΏΠΎ·Π ð ΓΏΘΉ· ͼ ΑͺͻΏΘ΄Έ ΏͻΊͺΒΓ· 
a. ͟ͺΘͺΊΝΎΏ΄ 

b. ͨ΄Ί΄ͼΏΈ 

8. ͡ΔΓΝ (ΓΑͺ΄ΉΓΏΑ·Π) ð ΐΏΒΊ΄;ΏͼͺΓ΄ΊΝΎΏΒΓΝ ΒΏΒΓΏΠΎ·Έ, 
ΓͺΉ·Ζ ΘΓΏ ΐΔΓΝ Ό΄΅;Δ ΊΟͻΜΌ· ;ͼΔΌΠ 
ΐΏΒΊ΄;ΏͼͺΓ΄ΊΝΎΜΌ· ΒΏΒΓΏΠΎ·ΠΌ· ΒΔΚ΄ΒΓͼΔ΄Γ · 
ΐΏΊΎΏΒΓΝΟ ΒΏ;΄Α΅·ΓΒΠ ͼ ΐΑΏΖΏ;·ΌΏΌ 
ΐΑΏΒΓΑͺΎΒΓͼ΄  
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ʈʘʙʦʯʘʷ ʦʙʣʘʩʪʴ: 

U: xmin Ò x Ò xmax, ymin Ò y Ò ymax 

U= Ufree +Uobs  

Uobs={ obs1, obs2, é, obsi, é, obsN},  

obsi={ pi1, pi2, é, pij, é piMi}, pij=(xij, yij)ÍU.  
 

ʅʘʯʘʣʴʥʦʝ ʠ ʮʝʣʝʚʦʝ ʩʦʩʪʦʷʥʠʝ (ʪʦʯʢʠ) 

sÍ Ufree , g Í Ufree  
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}͔΄ΑΙ·ΎΜ ~ ΐΏΊΏ΅΄Ύ·Π ͺͽ΄ΎΓͺ ͼ ΐΑΏΒΓΑͺΎΒΓͼ΄ (Ύͺ 
ΐΊΏΒΉΏΒΓ·) 

}͢΄ͻΑͺ ~ ΞΊ΄Ό΄ΎΓͺΑΎΜ΄ ΓΑͺ΄ΉΓΏΑ·· (ΏΓΑ΄ΆΉ·, ΉΑ·ͼΜ΄ 
ΏΐΑ΄;΄Ί΄ΎΎΏͽΏ Αͺ;·ΔΒͺ · ;Α.) 

}͔΄Βͺ Α΄ͻ΄Α ~ ;Ί·ΎΜ ΒΏΏΓͼ΄ΓΒΓͼΔΟΚ·Ζ ΞΊ΄Ό΄ΎΓ. 
ΓΑͺ΄ΉΓΏΑ·Έ 

}͡ΔΓΝ Ύͺ ͽΑͺΕ΄ ~ ΓΑͺ΄ΉΓΏΑ·Π  

͙͖͒͒ͩ͒ 
1. ͡ΏΒΓΑΏ·ΓΝ ͽΑͺΕ 
2. ͟ͺΈΓ· ΐΔΓΝ 
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͕ΑͺΕ ͼ·;·ΌΏΒΓ·   ͠ͽΑͺΎ·Θ΄ΎΎΜΈ ͽΑͺΕ ͼ·;·ΌΏΒΓ· 

ͣ΄Ό·ΎͺΑ ͚͚͒͢, 24.02.2016 11  

͔΄ΑΙ·ΎΜ -  p ij  

͢΄ͻΑͺ  ð ΏΓΑ΄ΆΉ· ͼ·;·ΌΏΒΓ· 
  ͟΄Γ òΊ·ΙΎ·Ζó Α΄ͻ΄Α 
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͔΄ΑΙ·ΎΜ ð ΓΏΘΉ·, ͼΜͻ·Αͺ΄ΌΜ΄ 
Β ΐΏΌΏΚΝΟ  
ΐͺΑͺΌ΄ΓΑ·ΆΏͼͺΎΎΏͽΏ 
ΒΊΔΘͺΈΎΏͽΏ ͼΜͻΏΑͺ 
͢΄ͻΑͺ ð ΏΓΑ΄ΆΉ· ͼ·;·ΌΏΒΓ· 

NB: ͠ͻΜΘΎΏ ͽ΄Ύ΄ΑͺΗ·Π ͔ͣ͞ · ΒΖΏ΅·Ζ Β Ύ·Ό· ΒΓΑΔΉΓΔΑ, ͻΜΒΓΑΏ-
ΑͺΒΓΔΚ·Ζ ;΄Α΄ͼΝ΄ͼ (Rapidly - Exploring Random Trees, RRT), 
ΏͻΜΘΎΏ ΐΑΏ·ΆͼΏ;·ΓΒΠ Ώ;ΎΏͼΑ΄Ό΄ΎΎΏ Β ΐΏ·ΒΉΏΌ 



͔΄ΑΙ·ΎΜ ð Η΄ΎΓΑΜ ΉΊ΄ΓΏΉ 

͢΄ͻΑͺ ð ΏΓΑ΄ΆΉ· ΒΏ΄;·ΎΠΟΚ·΄ ΒΌ΄΅ΎΜ΄, Ί·ͻΏ 
ΐΑΏ·ΆͼΏΊΝΎΜ΄, ͼ΄ΑΙ·ΎΜ 
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}͟ͺ·ͻΏΊ΄΄ ΐΑΏΒΓͺΠ ͼ ΐΏΒΓΑΏ΄Ύ·· 
ΐΑΏΒΓΑͺΎΒΓͼ΄ΎΎͺΠ ΌΏ;΄ΊΝ ΏΉΑΔ΅ͺΟΚ΄Έ 
ΒΑ΄;Μ ͺͽ΄ΎΓͺ 
Ɓ͖ ΊΠ Ύ΄ΉΏΓΏΑΜΖ ΒΑ΄; (ΎͺΐΑ·Ό΄Α ð ͼ·ΑΓΔͺΊΝΎΜ΄ 
Ό·ΑΜ ΉΏΌΐΝΟΓ΄ΑΎΜΖ ·ͽΑΜ) ð ΄ΒΓ΄ΒΓͼ΄ΎΎͺΠ  

}͟·ΆΉ·΄ ͼΜΘ·ΒΊ·Γ΄ΊΝΎΜ΄ ΆͺΓΑͺΓΜ ΐΑ· 
ΏͻΎΏͼΊ΄Ύ·· ΌΏ;΄Ί· 

}͗ΒΓ΄ΒΓͼ΄ΎΎͺΠ ·ΎΓ΄ͽΑͺΗ·Π ͼ ΉΏΎΓΔΑ 
ͼΏΒΐΑ·ΠΓ·Π (ΆͺΘͺΒΓΔΟ ͺΊͽΏΑ·ΓΌΜ 
ΉͺΑΓ·ΑΏͼͺΎ·Π Ώΐ΄Α·ΑΔΟΓ ͺΎͺΊΏͽ·ΘΎΜΌ· 
ΒΓΑΔΉΓΔΑͺΌ·) 
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͵ΉΏͼΊ΄ͼ ͜.ͣ., ͓ͺΒΉ·Ύ ͗.ͣ. 2013.  ͕ΑͺΕΏͼΜ΄ ΌΏ;΄Ί· ͼ Άͺ;ͺΘ΄ 
ΐΊͺΎ·ΑΏͼͺΎ·Π ΓΑͺ΄ΉΓΏΑ·· Ύͺ ΐΊΏΒΉΏΒΓ· // ͚ΒΉΔΒΒΓͼ΄ΎΎΜΈ ·ΎΓ΄ΊΊ΄ΉΓ 
· ΐΑ·ΎΠΓ·΄ Α΄Ι΄Ύ·Έ, 1, 2013. C.5- 12.  

 

͕͢/͖ ͞ -ͤ ͽΑͺΕΜ 
Elfes, A. 1989 . Using occupancy grids for mobile robot perception and navigation. Computer, 22(6), 46 - 57.  
 

Yap, P. 2002 . Grid - based path - finding. In Proceedings of 15th Conference of the Canadian Society for 
Computational Studies of Intelligence, 44 - 55. Springer Berlin Heidelberg.  
 

Sturtevant , N. R. 2012 . Benchmarks for grid - based pathfinding . Computational Intelligence and AI in 
Games, IEEE Transactions on, 4(2), 144 - 148 . 

 

͕ΑͺΕΜ ͼ·;·ΌΏΒΓ· 

Lozano - P®rez, T., & Wesley, M. A. 1979. An algorithm for planning collision - free paths among polyhedral 
obstacles. Communications of the ACM, 22(10), 560 - 570 . 

͔΄ΑΏΠΓΎΏΒΓΎΜ΄ ΒΖ΄ΌΜ Ό΄ΒΓΎΏΒΓ·/͓ΜΒΓΑΏ-ΑͺΒΓΔΚ·΄ ;΄Α΄ͼΝΠ 

.͞ Branicky , S. Lavalle , K. Olson, and L. Yang . 2001 . Quasi randomized path planning // InProc. IEEE Int . Conference 
On Robotics and Automation.  

S.B. Morgan, M.S. Branicky . 2004.  Sampling - based planning for discrete spaces // InProc. IEEE/RSJ International 
Conference on Intelligent Robots and Systems.  
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͒ΊͽΏΑ·ΓΌ ͖΄ΈΉΒΓΑΜ 

Dijkstra , E. W. 1959 . A note on two problems in connexion  with graphs. Numerische  mathematik , 1(1), 269 -
271.  

 

A* (= ͖΄ΈΉΒΓΑͺ + ;ΏΐΔΒΓ·ΌΜ΄ ΞͼΑ·ΒΓ·Ή·) 

Hart, P. E., Nilsson, N. J., & Raphael, B. 1968. A formal basis for the heuristic determination of minimum cost 
paths. IEEE Transactions on Systems Science and Cybernetics, 4(2), 100 - 107.  

 

͡ΑΏ·ΆͼΏ;ΎΜ΄ ΏΓ A* 

ARA* Likhachev  M., Gordon G., & Thrun  S. 2004. ARA*: Anytime A* with Provable Bounds on Sub - Optimality, 
Advances in Neural Information Processing Systems 16 (NIPS). Cambridge, MA: MIT Press . 

HPA* Botea, A., Muller, M., & Schaeffer, J. 2004. Near optimal hierarchical path finding. Journal of game 
development, 1(1), 7 - 28 . 

R* Likhachev , M., & Stentz , A. 2008, R* Search. In Proceedings of the Twenty - Third AAAI Conference on 
Artificial Intelligence. Menlo Park, Calif.: AAAI press . 

Theta* Nash, A., Daniel, K., Koenig, S., & Felner , A. 2007. Theta*: Any - Angle Path Planning on Grids. In 
Proceedings of the National Conference on Artificial Intelligence (Vol. 22, No. 2, p. 1177). Menlo Park, Calif.: 
AAAI Press. 

JPS  Harabor , D., and Grastien , A. 2011. Online graph pruning for pathfinding  on grid maps. In AAAI - 11 . 

etc. (· ΌΎΏͽ·΄ ͕͚͗͟͞͠ ;ΑΔͽ·΄) 
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}͡ΔΓΝ ð ΐΏΒΊ΄;ΏͼͺΓ΄ΊΝΎΏΒΓΝ 
ΒΌ΄΅ΎΜΖ ΐΑΏΖΏ;·ΌΜΖ 
ΉΊ΄ΓΏΉ 
(A*, R*, JPS) 

 

 

}͡ΔΓΝ ð ΐΏΒΊ΄;ΏͼͺΓ΄ΊΝΎΏΒΓΝ 
ΒΌ΄΅ΎΜΖ ΐΑΏΖΏ;·ΌΜΖ 
Β΄ΉΗ·Έ 
(Theta*  · ΄Ρ ΐΑΏ·ΆͼΏ;ΎΜ΄) 
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{s, a, b, c, g}   
         {<s, a> <s, b> <b, c> <c, g>}  

͝·Ύ·Π ͼ·;·ΌΏΒΓ· = ͒ΊͽΏΑ·ΓΌ 
͓Α΄Ά΄ΎΖ΄Όͺ 
Ό΄ΓΑ·Ήͺ = ͯͼΉΊ·;ΏͼΏ ΑͺΒΒΓΏΠΎ·΄ 
Ό΄΅;Δ Η΄ΎΓΑͺΌ· ΉΊ΄ΓΏΉ  
Β΄ΉΗ·Π ð ΔΐΏΑΠ;ΏΘ΄ΎΎͺΠ ΐͺΑͺ 
ΉΊ΄ΓΏΉ ei= <a, b>  
ΐΔΓΝ ðΐΏΒΊ΄;ΏͼͺΓ΄ΊΝΎΏΒΓΝ Β΄ΉΗ·Έ 
p={ e1, é, ev} 

͞ͺΉΒ·ΌͺΊΝΎΜΈ ΔͽΏΊ ΏΓΉΊΏΎ΄Ύ·Π 

m̗(p)= max{| (̗e1, e2)|, | (̗e2, e3)|, 
é, |(̗ev- 1, ev)|}  

͡Ώ Άͺ;ͺΎΎΜΌ ΎͺΘͺΊΝΎΏΈ s · Η΄Ί΄ͼΏΈ g ΉΊ΄ΓΉͺΌ, ͺ ΓͺΉ΅΄ ΆΎͺΘ΄Ύ·Ο m̗: 
0< m̗ < 180, ΎͺΈΓ· ΐΔΓΝ p(s, g) ΓͺΉΏΈ ΘΓΏ m̗(p)Ò̗ m. 

͙ͺ;ͺΘͺ 

1. ͖Ί·Ύͺ ΐΔΓ· 
2. ͩ·ΒΊΏ ΉΊ΄ΓΏΉ ΐΏͼΏΑΏΓͺ 

͜Α·Γ΄Α·· ΉͺΘ΄ΒΓͼͺ Α΄Ι΄Ύ·Π 



͡ΊͺΎ·ΑΏͼͺΎ·΄ ΓΑͺ΄ΉΓΏΑ·· ;ΊΠ ͻ΄Βΐ·ΊΏΓΎΜΖ 
ΓΑͺΎΒΐΏΑΓΎΜΖ ΒΑ΄;ΒΓͼ · ΌΏͻ·ΊΝΎΜΖ ΑΏͻΏΓΏͼ 
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͟΄;ΏΐΔΒΓ·ΌͺΠ 
ΓΑͺ΄ΉΓΏΑ·Π : 
çΑ΄ΆΉ·Έ 
ΐΏͼΏΑΏΓè 



}͠ΐΑ΄;΄Ί΄Ύ·΄ ΔͽΊͺ  ̗ΏΒΔΚ΄ΒΓͼΊΠ΄ΓΒΠ Ύͺ ΏΒΎΏͼ΄ 
ͺΎͺΊ·Άͺ ΏͻΊͺΒΓ· ;ΏΒΓ·΅·ΌΏΒΓ· ;·ΎͺΌ·Θ΄ΒΉΏΈ 
Β·ΒΓ΄ΌΜ 

 
͵ΉΏͼΊ΄ͼ ͜.ͣ., ͞ͺΉͺΑΏͼ ͖.͒., ͓ͺΒΉ·Ύ ͗.ͣ. ͞΄ΓΏ; ͺͼΓΏΌͺΓ·Θ΄ΒΉΏͽΏ ΐΊͺΎ·ΑΏͼͺΎ·Π 
ΓΑͺ΄ΉΓΏΑ·· ͻ΄Βΐ·ΊΏΓΎΏͽΏ Ί΄ΓͺΓ΄ΊΝΎΏͽΏ ͺΐΐͺΑͺΓͺ ͼ ΔΒΊΏͼ·ΠΖ ΏͽΑͺΎ·Θ΄Ύ·Έ Ύͺ 
;·ΎͺΌ·ΉΔ ΐΏΊ΄Γͺ // ͚ΒΉΔΒΒΓͼ΄ΎΎΜΈ ·ΎΓ΄ΊΊ΄ΉΓ · ΐΑ·ΎΠΓ·΄ Α΄Ι΄Ύ·Έ, 4, 2014.  
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} A* · ΄ͽΏ ΌΎΏͽΏΘ·ΒΊ΄ΎΎΜ΄ ΌΏ;·Ε·ΉͺΗ·· (JPS, R*, ARA* · Γ.;.) 
Ɓ ͡ΔΓΝ ð ΐΏΒΊ΄;ΏͼͺΓ΄ΊΝΎΏΒΓΝ ΒΌ΄΅ΎΜΖ ΉΊ΄ΓΏΉ 
Ɓ ͕΄ΏΌ΄ΓΑ·Θ΄ΒΉ·΄ ΏͽΑͺΎ·Θ΄Ύ·Π Ύ΄ ΔΘ·ΓΜͼͺΟΓΒΠ 

} Theta*  
Ɓ ͡ΔΓΝ ð ΐΏΒΊ΄;ΏͼͺΓ΄ΊΝΎΏΒΓΝ Β΄ΉΗ·Έ 
Ɓ ͕΄ΏΌ΄ΓΑ·Θ΄ΒΉ·΄ ΏͽΑͺΎ·Θ΄Ύ·Π Ύ΄ ΔΘ·ΓΜͼͺΟΓΒΠ 

} Theta *- LA 
Ɓ͡ΔΓΝ ð ΐΏΒΊ΄;ΏͼͺΓ΄ΊΝΎΏΒΓΝ Β΄ΉΗ·Έ 
Ɓ͕΄ΏΌ΄ΓΑ·Θ΄ΒΉ·΄ ΏͽΑͺΎ·Θ΄Ύ·Π ΔΘ·ΓΜͼͺΟΓΒΠ 
Ɓ͒ΊͽΏΑ·ΓΌ Ύ΄ ΠͼΊΠ΄ΓΒΠ ΐΏΊΎΜΌ (success rate Ύ΄ ͻΏΊ΄΄ 30% ͼ ͻΏΊΝΙ·ΎΒΓͼ΄ 
ΐΑͺΉΓ·Θ΄ΒΉ·Ζ Άͺ;ͺΘ) 
Kim , H., Kim, D., Shin, J. U., Kim, H., & Myung , H. 2014.  Angular rate - constrained path 
planning algorithm for unmanned surface vehicles. Ocean Engineering, 84, 37 - 44 . 

} wTheta *- LA (ͺͼΓΏΑΒΉͺΠ ΌΏ;·Ε·ΉͺΗ·Π Theta* - LA) 
Ɓ͡ΔΓΝ ð ΐΏΒΊ΄;ΏͼͺΓ΄ΊΝΎΏΒΓΝ Β΄ΉΗ·Έ 
Ɓ͕΄ΏΌ΄ΓΑ·Θ΄ΒΉ·΄ ΏͽΑͺΎ·Θ΄Ύ·Π ΔΘ·ΓΜͼͺΟΓΒΠ 
Ɓ͒ΊͽΏΑ·ΓΌ Ύ΄ ΠͼΊΠ΄ΓΒΠ ΐΏΊΎΜΌ (success rate ΌΏ΅΄Γ Ύ΄ ΐΑ΄ͼΜΙͺΓΝ 50% ΐΑ· ΌͺΊΜΖ 
(20 ͽΑͺ;ΔΒΏͼ) ΔͽΊͺΖ ΏΓΉΊΏΎ΄Ύ·Π) 
Yakovlev , K., Baskin, E., & Hramoin , I. 2015. Grid - based angle - constrained path planning . 
In Proceedings of The 38th Annual German Conference on Artificial Intelligence (KIõ2015). 
pp. 208 - 221. Springer International Publishing.  

 
 

ͣ΄Ό·ΎͺΑ ͚͚͒͢, 24.02.2016 22  



}͡ΑΏͻΊ΄ΌΜ 
Ɓ͚Άͼ΄ΒΓΎΜ΄ ͺΊͽΏΑ·ΓΌΜ (· ·Ζ ͺͼΓΏΑΒΉ·΄ ΌΏ;·Ε·ΉͺΗ··) Ύ΄ 
ͽͺΑͺΎΓ·ΑΔΟΓ ΎͺΖΏ΅;΄Ύ·΄ Α΄Ι΄Ύ·Π 
Ɓ͡ΑΏΗ΄ΎΓ ΔΒΐ΄ΙΎΏ Α΄Ιͺ΄ΌΜΖ ΐΑͺΉΓ·Θ΄ΒΉ· Άͺ;ͺΘ 55 - 94 % 
(;ΊΠ ΒΗ΄ΎͺΑ·Π çΌͺΊΏͼΜΒΏΓΎΜΈ ΐΏΊ΄Γ ͻ΄Βΐ·ΊΏΓΎΏͽΏ 
Ί΄ΓͺΓ΄ΊΝΎΏͽΏ ͺΐΐͺΑͺΓͺ ͼ ͽΏΑΏ;ΒΉ·Ζ ΔΒΊΏͼ·ΠΖ), Γ.΄. 
Ήͺ΅;ͺΠ ΓΑ΄ΓΝΠ Άͺ;ͺΘͺ (ͼ ΒΑ΄;Ύ΄Ό) ð Ύ΄ Α΄Ιͺ΄ΓΒΠ! 

}͢΄Ι΄Ύ·΄ 
Ɓ͟ΏͼΜ΄ ͺΊͽΏΑ·ΓΌΜ, ͽͺΑͺΎΓ·ΑΔΟΚ·΄ ΏΓΜΒΉͺΎ·΄ Α΄Ι΄Ύ·Π ͼ 
ΏΐΑ΄;΄Ί΄ΎΎΏΌ ΉΊͺΒΒ΄ Α΄Ι΄Ύ·Έ 
¶LIAN 
¶D- LIAN 
Ɓ͡ΑΏΗ΄ΎΓ ΔΒΐ΄ΙΎΏ Α΄Ιͺ΄ΌΜΖ ΐΑͺΉΓ·Θ΄ΒΉ· Άͺ;ͺΘ 95- 98% 
(;ΊΠ ΒΗ΄ΎͺΑ·Π çΌͺΊΏͼΜΒΏΓΎΜΈ ΐΏΊ΄Γ ͻ΄Βΐ·ΊΏΓΎΏͽΏ 
Ί΄ΓͺΓ΄ΊΝΎΏͽΏ ͺΐΐͺΑͺΓͺ ͼ ͽΏΑΏ;ΒΉ·Ζ ΔΒΊΏͼ·ΠΖ) 
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CIRCLE(a, )˻ ð ΎͺͻΏΑ ΉΊ΄ΓΏΉ, ΐΏΒΓΑΏ΄ΎΎΜΈ 
ΐΏ ͺΊͽΏΑ·ΓΌΜ ΒΑ΄;Ύ΄Έ ΓΏΘΉ· (Midpoint 
algorithm ). ͜Ί΄ΓΉ·, Ί΄΅ͺΚ·΄ Ύͺ 
ΏΉΑΔ΅ΎΏΒΓ· Αͺ;·ΔΒͺ  ˻Β Η΄ΎΓΑΏΌ ͼ ΉΊ΄ΓΉ΄ 
a 

-˻ Β΄ΉΗ·Π ð ΞΓΏ ΓͺΉͺΠ Β΄ΉΗ·Π e=àa, bð ΘΓΏ ΄Έ 
ΉΏΎ΄ΘΎͺΠ ΉΊ΄ΓΉͺ, b, ΐΑ·Ύͺ;Ί΄΅·Γ CIRCLE(a, 
˻) 

 

-˻ Α΄Ι΄Ύ·΄ ð ΞΓΏ ;ΏΐΔΒΓ·ΌΜΈ ΐΔΓΝ, ͼΒ΄ 
Β΄ΉΗ·· ΉΏΓΏΑΏͽΏ, Άͺ ·ΒΉΊΟΘ΄Ύ·΄ ͻΜΓΝ 
ΌΏ΅΄Γ ΐΏΒΊ΄;Ύ΄Έ, ΠͼΊΠΟΓΒΠ -˻ Β΄ΉΗ·ΠΌ· 
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ͣͼΏΈΒΓͼͺ 
} ͜ΏΑΑ΄ΉΓΎΏΒΓΝ -  ͺΊͽΏΑ·ΓΌ 
ͼΒ΄ͽ;ͺ Άͺͼ΄ΑΙͺ΄Γ ΒͼΏΟ 
ΑͺͻΏΓΔ 

} ͡ΏΊΎΏΓͺ (ΏΓΎΏΒ·Γ΄ΊΝΎΏ 
ͼΐΏΊΎ΄ ΏΐΑ΄;΄Ί΄ΎΎΏͽΏ 
ΉΊͺΒΒͺ Α΄Ι΄Ύ·Έ) -  ΄ΒΊ· -˻
ΐΔΓΝ ΒΔΚ΄ΒΓͼΔ΄Γ, ΓΏ ΏΎ 
ͻΔ;΄Γ ΎͺΈ;΄Ύ, ΄ΒΊ· ΐΔΓ· Ύ΄ 
ΒΔΚ΄ΒΓͼΔ΄Γ ð ͻΔ;΄Γ 
ͼΜͼ΄;΄Ύͺ ΒΏΏΓͼ. 
·ΎΕΏΑΌͺΗ·Π 

} ͠ΐΓ·ΌͺΊΝΎΏΒΓΝ ΐΏ ;Ί·Ύ΄ 
(ΏΓΎΏΒ·Γ΄ΊΝΎΏ ͼΐΏΊΎ΄ 
ΏΐΑ΄;΄Ί΄ΎΎΏͽΏ ΉΊͺΒΒͺ 
Α΄Ι΄Ύ·Έ) ð -˻ ΐΔΓΝ 
ͼΏΆͼΑͺΚͺ΄ΌΜΈ LIAN 
ΠͼΊΠ΄ΓΒΠ ΉΑͺΓΘͺΈΙ·Ό  
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͵ΉΏͼΊ΄ͼ ͜.ͣ., ͞ͺΉͺΑΏͼ ͖.͒., ͓ͺΒΉ·Ύ ͗.ͣ. ͞΄ΓΏ; ͺͼΓΏΌͺΓ·Θ΄ΒΉΏͽΏ 
ΐΊͺΎ·ΑΏͼͺΎ·Π ΓΑͺ΄ΉΓΏΑ·· ͻ΄Βΐ·ΊΏΓΎΏͽΏ Ί΄ΓͺΓ΄ΊΝΎΏͽΏ ͺΐΐͺΑͺΓͺ ͼ ΔΒΊΏͼ·ΠΖ 
ΏͽΑͺΎ·Θ΄Ύ·Έ Ύͺ ;·ΎͺΌ·ΉΔ ΐΏΊ΄Γͺ // ͚ΒΉΔΒΒΓͼ΄ΎΎΜΈ ·ΎΓ΄ΊΊ΄ΉΓ · ΐΑ·ΎΠΓ·΄ 
Α΄Ι΄Ύ·Έ, 4, 2014.  
 
Yakovlev  K., Baskin E., Hramoin  I. 2015. Grid - based angle - constrained path 
planning. German Conference on Artificial Intelligence 2015  



}ͯΊ΄Ό΄ΎΓ ΐΑΏΒΓΑͺΎΒΓͼͺ ΐΏ·ΒΉͺ = ΉΊ΄ΓΉͺ + ΑΏ;·Γ΄ΊΝΒΉͺΠ 
ΉΊ΄ΓΉͺ (Γ.Ώ. ΑͺΆΑ΄Ι΄ΎΏ ΌΎΏ΅΄ΒΓͼ΄ΎΎΏ΄  ΎͺΒΊ΄;ΏͼͺΎ·΄) 

}͚ΒΐΏΊΝΆΏͼͺΎ·΄ Βΐ·ΒΉΏͼ OPEN · CLOSED (ΉͺΉ ͼ A*)  
ƁOPEN ð ΞΊ΄Ό΄ΎΓΜ, ΐΏΓ΄ΎΗ·ͺΊΝΎΏ ΐΏ;Ί΄΅ͺΚ·΄ ΑͺΒΒΌΏΓΑ΄Ύ·Ο 
ƁCLOSE ð Δ΅΄ ΑͺΒΒΌΏΓΑ΄ΎΎΜ΄ ΞΊ΄Ό΄ΎΓΜ 

}͜ͺ΅;ΜΈ Ιͺͽ ΞΓΏ 
Ɓ͔ΜͻΏΑ Ύͺ·ͻΏΊ΄΄ ΐΑ΄;ΐΏΘΓ·Γ΄ΊΝΎΏͽΏ ΞΊ΄Ό΄ΎΓͺ ·Ά OPEN (Β 
ΐΏΌΏΚΝΟ ΞͼΑ·ΒΓ·Θ΄ΒΉΏͽΏ ΐΑͺͼ·Ίͺ ͺΎͺΊΏͽ·ΘΎΏͽΏ A*)  
Ɓ͢ͺΒΉΑΜΓ·΄ ΞΊ΄Ό΄ΎΓͺ (ͽ΄Ύ΄ΑͺΗ·Π ΞΊ΄Ό΄ΎΓΏͼ ΐΏΒΊ΄;ΏͼͺΓ΄Ί΄Έ · 
;ΏͻͺͼΊ΄Ύ·΄ ·Ζ ͼ OPEN) 

}͜Α·Γ΄Α·Έ ΏΒΓͺΎΏͼͺ ͺΎͺΊΏͽ·Θ΄Ύ A* (͝·ͻΏ Βΐ·ΒΏΉ OPEN 
ΐΔΒΓ Ί·ͻΏ ·Ά OPEN ·ΆͼΊ΄Θ΄Ύ ΞΊ΄Ό΄ΎΓ, ΒΏΏΓͼ΄ΓΒΓͼΔΟΚ·Έ 
Η΄Ί΄ͼΏΈ ΉΊ΄ΓΉ΄) 
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ͣ·Ύ·Έð ΏΓΊ·ΘΎΏ ΏΓ A* Ά΄Ί΄ΎΜΈ ð ΎͅͺΊΏͽ·ΘΎΏ A* 
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1. ͡ΏΒΓΑΏ΄Ύ·΄ ΌΎΏ΅΄ΒΓͼͺ ΐΏΓ΄ΎΗ·ͺΊΝΎΜΖ 
ΐΏΒΊ΄;ΏͼͺΓ΄Ί΄Έ ;ΊΠ ΑͺΒΒΌͺΓΑ·ͼͺ΄ΌΏͽΏ ΞΊ΄Ό΄ΎΓͺ a 

SUCC(a)= CIRCLE(a, ˻) 
(ΉΊ΄ΓΉ·, Ί΄΅ͺΚ·΄ Ύͺ ΏΉΑΔ΅ΎΏΒΓ· Αͺ;·ΔΒͺ  ˻ͼ 
Η΄ΎΓΑΏΌ ͼ ΉΊ΄ΓΉ΄ a) 

a  -  ΞΊ΄Ό΄ΎΓ ΐΑΏΒΓΑͺΎΒΓͼͺ ΐΏ·ΒΉͺ 
a ð ΒΏΏΓͼ΄ΓΒΓͼΔΟΚͺΠ ΉΊ΄ΓΉͺ 
˻ ð ΐͺΑͺΌ΄ΓΑ ͺΊͽΏΑ·ΓΌͺ 

2. ͚ΒΉΊΟΘ΄Ύ·΄ Ί·ΙΎ·Ζ ΞΊ΄Ό΄ΎΓΏͼ ·Ά SUCC  
-  ͯΊ΄Ό΄ΎΓΜ, ΒΏΏΓͼ΄ΓΒΓͼΔΟΚ·΄ Ύ΄ΐΑΏΖΏ;·ΌΜΌ ΉΊ΄ΓΉͺΌ. 
-  ͯΊ΄Ό΄ΎΓΜ, ΑͺΒΒΌΏΓΑ΄ΎΎΜ΄ ΑͺΎ΄΄ 
-  ͯΊ΄Ό΄ΎΓΜ, ΏͻΑͺΆΔΟΚ·΄ Ύ΄ΐΑΏΖΏ;·ΌΜ΄ Β΄ΉΗ·· 
-  ͯΊ΄Ό΄ΎΓΜ, ΎͺΑΔΙͺΟΚ·΄ ΏͽΑͺΎ·Θ΄Ύ·΄ Ύͺ ΌͺΉΒ·ΌͺΊΝΎΜΈ 
ΔͽΏΊ ΏΓΉΊΏΎ΄Ύ·Π 
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 ˻= 5  

-  ͯΊ΄Ό΄ΎΓͺ ·Ά Βΐ·ΒΉͺ 
CLOSED 

-  ͯΊ΄Ό΄ΎΓ ·Ά Βΐ·ΒΉͺ 
OPEN 

-  ̗ = 25Á ΏͽΑͺΎ·Θ΄Ύ·Π Ύͺ 
ΔͽΏΊ ΏΓΉΊΏΎ΄Ύ·Π 

-  Β΄ΉΗ·Π 

Step 0  
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ͪͺͽ 2 ͪͺͽ 1 

-  ͯΊ΄Ό΄ΎΓͺ ·Ά Βΐ·ΒΉͺ 
CLOSED 

-  ͯΊ΄Ό΄ΎΓ ·Ά Βΐ·ΒΉͺ 
OPEN 

-  ̗ = 25Á ΏͽΑͺΎ·Θ΄Ύ·Π Ύͺ 
ΔͽΏΊ ΏΓΉΊΏΎ΄Ύ·Π 

-  Β΄ΉΗ·Π 
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ͪͺͽ K ͟ͺΈ;΄ΎΎΜΈ ΐΔΓΝ 

-  ͯΊ΄Ό΄ΎΓͺ ·Ά Βΐ·ΒΉͺ 
CLOSED 

-  ͯΊ΄Ό΄ΎΓ ·Ά Βΐ·ΒΉͺ 
OPEN 

-  ̗ = 25Á ΏͽΑͺΎ·Θ΄Ύ·Π Ύͺ 
ΔͽΏΊ ΏΓΉΊΏΎ΄Ύ·Π 

-  Β΄ΉΗ·Π 



͙ͺ;ͺΟΓΒΠ ͽΑͺΎ·ΗΜ 
·ΆΌ΄Ύ΄Ύ·Π 
ΐͺΑͺΌ΄ΓΑͺ. ͣͺΌ 
΅΄ ΏΎ 
;·ΎͺΌ·Θ΄ΒΉ· 
Ό΄ΎΠ΄ΓΒΠ ͼ ΖΏ;΄ 
ΑͺͻΏΓΜ, 
ΐΏ;ΒΓΑͺ·ͼͺΠΒΝ 
ΐΏ; ΉΏΎΉΑ΄ΓΎΔΟ 
Άͺ;ͺΘΔ 
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}ͣΊ·ΙΉΏΌ Ύ·ΆΉ·Ζ  
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 ˻= 3  
 ̗= 25Á 

}ͣΊ·ΙΉΏΌ ͼΜΒΏΉ·Ζ  

 ˻= 10  
 ̗= 25Á 



͟ͺΘͺΊΝΎΏ΄ ΆΎͺΘ΄Ύ·΄ ΐͺΑͺΌ΄ΓΑͺ  ˻ð ΎͺΒΉΏΊΝΉΏ ͼΏΆΌΏ΅ΎΏ ͻΏΊΝΙ΄ 

+  

ͥΌ΄ΎΝΙ΄Ύ·΄  ˻ΓΏͽ;ͺ, ΉΏͽ;ͺ Βΐ·ΒΏΉ ΐΏΒΊ΄;ΏͼͺΓ΄Ί΄Έ (ΐΏΒΊ΄ ΐΑΏͼ΄ΑΏΉ) ΐΔΒΓ 
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Step 1,  ˻= 10  
 

Step 1.5,  ˻= 5 
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ͪͺͽ K ͡ΔΓΝ 



}͜ΏΑΑ΄ΉΓΎΏΒΓΝ 

Ɓ͒ ΊͽΏΑ·ΓΌ ͼΒ΄ͽ;ͺ Άͺͼ΄ΑΙͺ΄Γ ΒͼΏΟ ΑͺͻΏΓΔ. 

}ͣͼ΄ΑΖ-ΐΏΊΎΏΓͺ ͼ ΉΊͺΒΒ΄ -˻ Α΄Ι΄Ύ·Έ 

Ɓ́ ΒΊ· -˻ ΐΔΓΝ ΒΔΚ΄ΒΓͼΔ΄Γ, ΓΏ Α΄Ι΄Ύ·΄ ͻΔ;΄Γ 
ΎͺΈ;΄ΎΏ 

Ɓͣ ͺΌ ΉΊͺΒΒ Α΄Ι΄Ύ·Έ ΏΓΜΒΉ·ͼͺ΄ΌΜΖ D- LIAN 
Ι·Α,́ Θ΄Ό ΉΊͺΒΒ -˻ Α΄Ι΄Ύ·Έ 

}͠ΐΓ·ΌͺΊΝΎΏΒΓΝ ΐΏ ;Ί·Ύ΄ ͼ ΉΊͺΒΒ΄ -˻ Α΄Ι΄Ύ·Έ 

Ɓ͡ ΔΓΝ, ΎͺΈ;΄ΎΎΜΈ ͺΊͽΏΑ·ΓΌΏΌ D- LIAN, Ύ΄ 
ΐΑ΄ͼΏΒΖΏ;·Γ ΐΏ ;Ί·Ύ΄ ΉΑͺΓΘͺΈΙ·Έ ·Ά 
ͼΏΆΌΏ΅ΎΜΖ -˻ ΐΔΓ΄Έ  
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} 10 0 ΕΑͺͽΌ΄ΎΓΏͼ ͽΏΑΏ;ΒΉ·Ζ ΉͺΑΓ (OSM, ͞ΏΒΉͼͺ) 1347Ό Ζ 1347 Ό΄ΓΑΏͼ 

} 5 ΑͺΆΊ·ΘΎΜΖ ΑͺΒΐΏΊΏ΅΄Ύ·Έ çΒΓͺΑΓ-Ε·Ύ·Ιè Ύͺ Ήͺ΅;ΏΈ ΉͺΑΓ΄ (ΓͺΉ, ΘΓΏ 
ΑͺΒΒΓΏΠΎ·΄ Ό΄΅;Δ Ύ·Ό· ͻΏΊΝΙ΄ ·Ί· ΑͺͼΎΏ 1350 Ό΄ΓΑΏͼ) 

} ͢ͺΆΌ΄Α ΉΊ΄ΓΉ· ͤ͞-ͽΑͺΕͺ 2,7  Ό΄ΓΑΏͼ (ΑͺΆΌ΄Α ΒͺΌΏͽΏ ͤ͞-ͽΑͺΕͺ 501 Ζ 501) 

} ͞ͺΉΒ·ΌͺΊΝΎΜΈ ΔͽΏΊ ΏΓΉΊΏΎ΄Ύ·Π 20 , 25 , 30  (25 ð ΌͺΉΒ·ΌͺΊΝΎΏ΄ ΆΎͺΘ΄Ύ·΄ 
ΔͽΊͺ ;ΊΠ ͓͒͡͝ AscTec u͟mmingbird  ΐΑ· ΒΉΏΑΏΒΓ· ΐΏΊ΄Γͺ 4,5 Ό/c)  
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} Warcraft  III 

} 36  ΕΑͺͽΌ΄ΎΓΏͼ ·ͽΑΏͼΜΖ ΉͺΑΓ  

} ΑͺΆΌ΄Α ͤ͞-ͽΑͺΕͺ 512 Ζ 512  

} 5 ΑͺΆΊ·ΘΎΜΖ ΑͺΒΐΏΊΏ΅΄Ύ·Έ çΒΓͺΑΓ-Ε·Ύ·Ιè  
Ύͺ Ήͺ΅;ΏΈ ΉͺΑΓ΄ 

 

 

} Baldurs  Gate 

} 75  ΕΑͺͽΌ΄ΎΓΏͼ ·ͽΑΏͼΜΖ ΉͺΑΓ  

} ΑͺΆΌ΄Α ͤ͞-ͽΑͺΕͺ 512 Ζ 512 

} 5 ΑͺΆΊ·ΘΎΜΖ ΑͺΒΐΏΊΏ΅΄Ύ·Έ çΒΓͺΑΓ-Ε·Ύ·Ιè  
Ύͺ Ήͺ΅;ΏΈ ΉͺΑΓ΄ 
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} Theta* - LA (·Ά [Kim et al 2014] ) 
} wTheta *- LA (·Ά [Kim et al 2014] ) 
} LIAN- 5, LIAN - 10, LIAN - 20  
} DLIAN- 20, DLIAN - 10  
 
͠ΓΒΊ΄΅·ͼͺ΄ΌΜ΄ ͼΜΖΏ;ΎΜ΄ ΐͺΑͺΌ΄ΓΑΜ 
} pl  ð ;Ί·Ύͺ ΐΔΓ· 
} rot  ð Θ·ΒΊΏ ΉΊ΄ΓΏΉ ΐΏͼΏΑΏΓͺ ͼ ΐΔΓ· 
} m ð Θ·ΒΊΏ ΑͺΒΒΌΏΓΑ΄ΎΎΜΖ (· ΒΏΖΑͺΎ΄ΎΎΜΖ ͼ ΐͺΌΠΓ·) 
ΉΊ΄ΓΏΉ (΄ΌΉΏΒΓΎͺΠ ΞΕΕ΄ΉΓ·ͼΎΏΒΓΝ) 

} t  ð ͼΑ΄ΌΠ ΑͺͻΏΓΜ 
 
Kim , H., Kim, D., Shin, J. U., Kim, H., & Myung , H. 2014 . 
Angular rate - constrained path planning algorithm for 
unmanned surface vehicles. Ocean Engineering, 84, 37 - 44.  
 

ͣ΄Ό·ΎͺΑ ͚͚͒͢, 24.02.2016 39  



1. ͖ΊΠ LIAN Η΄Ί΄ΒΏΏͻΑͺΆΎΏ ·ΒΐΏΊΝΆΏͼͺΓΝ 
ͼΆͼ΄Ι΄ΎΎΔΟ ΞͼΑ·ΒΓ·ΉΔ (w=2 ) 

 

 

 

 

 

 

2. ͝ΔΘΙ·΄ ΆΎͺΘ΄Ύ·Π ͼΖΏ;ΎΜΖ ΐͺΑͺΌ΄ΓΑΏͼ ;ΊΠ 
wTheta - LA* ͻΜΊ· ·;΄ΎΓ·Ε·Η·ΑΏͼͺΎΜ 
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