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Path planning of moving robot based on path optimization of D* Lite
algorithm

HUANG Lu', ZHOU Fei-tong

(Department of Electronic Science and Technology, University of Science and Technology of China, Hefei 230027,
China)

Abstract: The path planned by the D* Lite algorithm is not smooth, and the preplanned path is very close to the known
obstaclse. Besides, the replanned path is very close to unknown dynamic obstacles, so that the collision can happen very
easily. To deal with the problem, the thoughts of the Lazy Theta* algorithm and distance transform are combined with
the D* lite algorithm. Firstly, the map is processed by the distance transform algorithm to get the heuristic distance value,
which makes the nodes that are far away from the obstacles preferred to be selected. Then, a line of sight algorithm is used
while expanding nodes. The concepts of local parents and remote parents are added so that the path is more than eight
neighbours. Finally, when unknown obstacles are discovered, the local distance transform algorithm is used to speed up
the replan process and makes the replanned path safer. The experimental results show that the paths planned in different
environments are all smooth and safe.
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0, s= Sgoals
rhs(s) =

min (s, s’) + g(s’), otherwise.
s’€Succ(s)

o))

A5 5 " B H AR AR FE B, D* Lite X 45N 4k 4
g(s)Hrhs(s) /N2 &, I AH SR, om0 Ak
T —HURE, T T A —FORE. HhTA—FOR
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FORE TR ALY ek /T LUBAT K.
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PE B AR MG B Dy, RIFERR IS ) i r 2 A AT A5 1 5y
Z A BUE. B mT T A s TR Bl Z 9, 38 g T R
575 3 [ BE B AR B qf, dist(s) N7 A s (0 R B B,
|

) {O, otherwise;
dist(s) = 2)
r—rs+1, rg <1

E X2 [FE AR Distance Transform(S) 2 78 %
Hhy P S HEAT B AR 4 I 45 380 P b AN Y A s B
R B E dist(s).

E X3 [H B A8 ¥ DistanceTransformLocal(s) &
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FAFE] s B AR S K RIE A rhs(s), M
rhs(s) =

07 S = Sgoal;
Isnin( : (c(s,8") + g(s') + dist(s")), otherwise.
s’ €Succ(s

3)
Hor: (s, 8") Ran T s B s AR, & AP &
[ I BR B PE B Y rhs(s) = g(s) B, Ron W AT —
FOIRAS, J& AT AT 1, 15 W ZoR 79 s A T A —BUIRE,
i Rt — P BT
EXS5 & Ip(s) s BIARMAZET 55, rp(s) N
s I FEALSE T AL HoP Ip(s) I LS 4k
R/ ths 75 3, rp(s) W 27 8 675 s LR I
WG rp(s) BEAT WAL 2. rp(s) A 2 A0 557
3 KA T SRR,
Ip(s) Srp(s) B =B WE 1. B 1(a) 19 i€ A4
JE LT R B, B T3 7E A4 A3 N, Ip(s) S rp(s) 3 4H
(. 58T A3 7T AU SRR B2, He b A4 BT,

A

FE X6 & X h(s,Sstart) N A s 5 E AT N
Sstare 10 HO AR T 5 AARAY, 15208 9 749 5 1) 1 K IR R
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RSN EE BB
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key(s) = [min(g(s), rhs(s)) + h(ssiart 8) + Fm;
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Bide < dy, WAL F R BEA FIAZ W 2 Py
ZTT, ,ﬁ\: ':F' Bad(mo, y()) %%% (o, y()) &i‘ E'(J W*ﬁ'ﬁ& Bﬁﬁ%
Wl Ja K EEE AR O.

Bad(x,, y,)&
Bad(x,, y,-)

2 MEKEERE
2.3 BUAD* Lie BARTE
et D* Lite 5% F A2 W main function A 1XAS,
oA B A FH 21 1) 25250 W helper function PR,
&’X1  main function.
function main
Slast = Sstart
Initialize( )
ComputeShortestPath( )
while Sgtart 7 Sgoal dO
Sstart <= TP(Sstart)
Move to Sgpart
Scan graph for changed edge costs
if any edge costs changed
km = Em + h(Stasts Sstart)
Slast = Sstart
for all directed edges u, v with changed edge
costs do
Update edge cost c(u, v)
DistanceTransformLocal(v)
UpdateVertex(u)
end for
ComputeShortestPath( )
end While
end function
FESLVERI AR I, o) b 1 BE AT (2 29 A 48k, JF AR 4l
8 SCTAF B EEAS T 0 R R R B A, T R s BE A M
o) RS A T, D R R R RS A dlist(s) o f Bk
KK )8 KB A AR D9t SR R AR rhs(s) B9 — B

a5, B TR R B rhs (s) B8/ 79T AR RI B8 4%, 76
TR I PR A% 5 PRS2 DRI — e B .
B2  helper function.
function CalculateKey(s)
return [min(g(s), rhs(s))+A(Sstart, $)+km;
min(g(s),rhs(s))]
end function

function Initialize

U<+ ¢
ky < 0
for s € S'do

rhs(s) < oo

g(s) + o0
end for
DistanceTransform(S)
rhs(sg0a1) < 0
lp(Sgoal) £ Sgoal
fp(Sgoal) < Sgoal
U.insert(sgoa1, CalculateKey(sgoa1))

end Function

function UpdateVertex(u)
if u # Sgoa1 then
rhs(u) +  min

s’ €Succ(s

Ip(u) + s’ which satisfy
g(s) + dist(s'))

end if

if rp(u) == NULL then
rp(u) < Ip(u)

end if

if u € U then
U.Remove(u)

end if

if g(u) # rhs(u) then
U.insert(u, CalculateKey(u))

end if

end function

)(c(u, ") +g(s)+ dist(s))

s /
s’Eglulcré(s)(C(u7 5 )+

function SetVertex(u)
if NOT Line of Sight(rp(u), u) then
rp(u)  Ip(u)
end if

end function

function ComputeShortestPath
while U.TopKey()< CalculateKey (Sstart)
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or ths(Sstars) 7 9(Sstars) do ZF I, I FEAC SR T R S N
heta = U-TopKey() 1p(s'), xhs(s) > e(xp(s'), ) + ths(p(s'));
u =U.pop() . )
SetVertex(u) rp(s) = 1 Ip(s), NOTLine of Sight(rp(s), s);
if kolq < CalculateKey(u) then Ip(s), rp(s) = NULL.
U.insert(u, CalculateKey(u)) (6)
else if g(u) . rhs(u) then 7 T SE L 75 B MRRA Y A E B T
9u) & rhs(u) S LIS 2 TR AL 34 5 B T B A A4,
for s € Pred(u) do s ) - . .
U F738 HaE ILAR Fn B AS A, T B AT AR A
pdateVertex(s) ) o .
() and s € U then R4 2 S 3 E R RS 0 L7 0 A
if ¢(rp(w), s) + rhs(rp(w)) < rhs(s) BT R R B AE, AR G T AT AR, B AN i
then RENERGH).
£p(s) < () 3 SRR
zn.? ! SR SV 07 40P, Bl Linux Ubuntu 16,047
end i e ,
end for P&, C++iE B N B AT 07 &, LI (7
else £ N: Intel Core i5 7500 4 2%, £ 4913.4 GHz, 8 GB P
g(u) ¢ oo #
for s € Pred(u) |J u do UpdateVertex (s) TEAN A PFF 65 59 5% AR B0 A TR s
end for D* Lite 5y 3E 47 X L S256. X MO &I, 45 H 1 47
end if SRR H A TR ) %4 K A K B (4 M LT 43 )
end While N D* Lites D* Lite 5 A M £k Hik . D* Lite &5 A B0 55

end function
Uik D* Lite 592 FH A0 48 50 3% 3 47 mT 40 A il
FAE R % 0 R AR #5275 i Ip(s) BA Aoz B2 A2 75 A
rp(s) HIEEHT. b Ip(s) £E T SRR T 510 R R AR
rhs(s) I 5T, 385 /N R R AR AT A ) R — 79 R
B Ip(s).

Ip(s) =

s'which satisfy min
s’ €Succ(s)

(c(s,8") + g(s") + dist(s")).
(%)
TR SCSRAT mirp(s) /2 11 Rl s B 2 AT ALY R,
FH PR 4R 50 S BT 15 3. 78 5 NALZR SRR I, R F it
ST T 2, RIZE RS 005 RO BN — BRI R
VA L 5 2 R AT SO AT AIIRAS, It
SR R AE PTRRAS R I8 I 24 /9 5 B AR SOOR B)E
LB o BT, A o, DU BT L R A I AR SR T AL
FEMALHG AF U v 3t =5 g, AR S0 0 W =4 i
1 R 5 HOm R AR T i 15 AT A, A AN TR, TR
s VIR AL SR A BN A AL ST AL
H TR T A IR I AR AL SE T RN,
BRI AR R, A IR AR RO, PR £,

AR UL S ARSI, LLF 4393 8 #R A D* Lite Los D*
Lite. Dist D* Lite 5 DLD* Lite). % T B 31 &I, #1 £k 54
EANRE B AR (A FHE AR SO B nT DU EI, R e 25
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TR %15
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N AR AE I A AL BE B RS A LT 8 0. B 3(e) A
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P28 538 DA K R B8 48 e, DLD* Lite 57323 BT #E O
B K, RLIEID T 5 %.

1 ERETAMXIE X KR

Rk AT AR BREKE  BE/ms
D* Lite 192 236.149 556
Los D* Lite 39 225.496 577
Dist D* Lite 196 239.3 563
DLD* Lite(A 3C %) 44 231.022 585
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T B A2 8 b, RRT* 5095 5 Sk [22] Bk
BONFEIT, AL T A AL, 2 2 15145
133N . AR SCEVEmg 6 F RRT* vk, P46
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