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[TnaHnpoBaHUeE 3TO

Planning is the reasoning side of acting. It is

an abstract deliberation process that

chooses and organizing actions by AUTOMATED
anticipating their expected outcomes.

. Gallab, D. Nau, P. Traverso
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KTO nnaHupyer -
MHTeNNeKTyaNbHbIW areHT (poboT)
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TpaekKTopun Ha NJIOCKOCTHU
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[MnaHnpoBaHUE TPAaeKTOPUU HA MIOCKOCTU KakK
3BPUCTUYECKUIN NOUCK Ha B3BELIEHHOM rpade
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BepOoATHOCTHbIe CXeMbl MECTHOCTU
(Probabilistic roadmaps) / beicTpo-
paCTyume p.epeBbﬂ (R apoﬂ\_ -Exploring
Random Trees)
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[padbl perynipHon AeKoOMno3nunu,
MeTpUuyeckue Tonosiormyeckue
rpadbl (MT-rpadbsi)
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2 Bupa nyren Ha MT-rpade
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MeToAbl noncka nytn Ha MT-rpade
C YYEeTOM reoMeTpuyeckunx
orpaHNYeHUN
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A-pelleHus
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LIAN - anroput™ noucka nytm Ha MT-rpade c
YYeTOM OrpaHNYEeHUN HA MAKCUMAZIbHBIN YO
OTK/NIOHEeHUA

1. LIAN(start, goal, A, o) 14. Expand(a, A, o,,) a e Q rE B I— C
2 bp(start) := O; g(start) := 0; 15. | SUCC := getCircleSucessors(a, A),
3. | OPEN.push(start); CLOSED == @;  16. | if disi(a, goal) < A ;. _QAA  HFTYQBBFNA - TO
4 wm.ui OPEN:size > 0 _ 17. LSUCC.push(goal), cB 3 A c’ Al T
5. | | := argminacorey fla); 18. | foreach a’ € SUCC A 5OT A
6. .OP EN.remove(a); 19. | | ifa’=1//cell is untraversable .
; ifa 2150?1‘;‘ , , 20. Lcontinue; } 'Q 1°YQ F'Q F'yaB- r 1 N'Y
. tPat tPointers(a); ~y " , r ot g
9 ger w rom aren”. ointers(a) 21, if | a({ bp(a), a) ,{ a,a") )| > a, c Q1Y Q1T A ; | Y
. return “path found™; .
22. |_c0ntmue; 'H | B B A -1""BY- ..’E)
10. CLOSED.push(a); , . : : , "o
23. foreach a” € CLOSED I ATN BAK BleA' T
11. Expand(a, A, o,); e 1 m . " )
| 24, if a'=a" and bp(a")=bp(a") 7 A r Y OE: Y " B
12. | return “path not found™; 25. |_continue; , ' ., ’
13 end BAK BIr@&aA:r' T
;3 iiLiniOﬁight(a, a") = false c Me ' ; Ty ‘ BOQOT ¢ .
. continue; , . ,
28. | | g@) = g(a) + dist(a, a); " YEQAO, H- T
29. | | OPEN.push(a'); } Ir-0O TNYQBIN 1T0Q
30. end (Qr 'Y'QB- F 1T NYQ efi ¢
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ATLT Y- B, 4, 2014, NMel1 N’ TBMN 'HA T O, EI
Yakovlev K., Baskin E., Hramoin I. 2015. Grid- based angle - constrained path
German Conference on Artificial Intelligence 2015
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LIAN - OCHOBHbIEe naeu
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LIAN - reHepaLua 31eMeHTOB
nocnepoBaresien
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HemoHcTpauua LIAN : A =5, x =
25°
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HemoHcTpauua LIAN : A =5, x =
25°
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HeMmoHcTpauusa LIAN : A =5, o =
25°
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D-LIAN - aMHaMmunyeckoe
n3IMeHeHua napamerpa A B xoae
paboTbl anropuTMa

13.

D-LIAN(SRIVI, g@al, Ama.ra
bp(start) ;= &; g(start) :=0;

Anu’n: am)

A(start) ==A,.
OPEN push(start); CLOSED := @;

while OPEN.size > 0

a 1= argmingecopzy fa);
OPEN.remove(a);

if a = goal

return “path found”;

CLOSED.push(a);
Expand(a, Gy Apin);

return “path not found™;

14. end

L getPathFromParentPointers(a);

15. Expa“d(a, Qs Am:"ﬂ)

16.
17.
18.

19.
20.
21.
22.

23.
24,
25.

26.
27.
28.
29.
30.
31
32.
33.

34.

SUCC := getCircleSucessors(a, A(a));

if dist(a, goal) < A(a)
LSUCC.push(goal);

foreach a’ € SUCC

or | a(( bp(a), a) , (a,d’) ) | > ay,
LSUCC.remove(a’);

foreach a" € CLOSED

if a'=a" and bp(a")y=bp(a")
\EJCC.remove(a');
if SUCC=¢
if A(a)>A,i,

A(a)=A(a)/2;
LOPEN.push(a);

else foreach a’' € SUCC

g(a') := g(a) + disi(a, a");

if A(a)=A(bp(a)) and A(a)<A,,,
| A)=2Aa);
OPEN.push(a");

35. end

*

if @' = 1 or LineOfSight(a, a') = false

=
p—
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A

24,

02.

2016

a)

31
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D-LIAN - oCcHOBHada nanes
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D-LIAN - cBOMUCTBaA
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ANropuTMbl NJ1IaHUPOBAHUA

} Theta*- LA ( - [Aim et al 2014] )

} wTheta*- LA (- AKim etal 2014])
1+ LIAN-5, LIAN - 10, LIAN - 20

} DLIAN- 20, DLIAN - 10

~IrB1 " *-¢. OM eMZQ;YM i A O TAM
ypld: 1Y 1AL

prot 00 B1Q HI " TITQH T Qe QAQIr . e 1T AT -
FmoO- B1TQ A, BBOQIA YYMZ ( - BQZA Y
Hl " TQH ("  OHQBrFr’Y, NN =ZEE " HI- ¢ ' YQBTI N

} toc AT O A, o2Qlrw™M

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,

a " O0-Y.A _°__, 24.02.2016 39



Pe3synbTaThl NpeaBapuTebHbIX

3KCN. uccneanoBaHUI

. _TMHANH 1T BQQ2A AYQ - Bi QI
cAc | YYAO Z@#2)BTl .- HA

4  167,5 36,2
Moscow Maps (LIAN 5, .

25 A 3 m LIAN w=1
1,15 25 | W LIAN w=1.1
11 2 - m LIAN w=1.5

1,05 1,5 m LIAN w=2

1 - 1 B LIAN w=5
0,95 - 05 - W LIAN w=10

0,9 - 0 -
pathlength time

2.  AOGI AY O Y- N €ZQ; YMZ; il £
wTheta-LA* 2 Ml - . Y- E- H- AQe .

a "0-Y A _" .., 24.02.2016 40



24,

02.

2016

41



