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Mobile Robot Path Planning Based on Rolling and Prediction Concept
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Abstract: In order to solve the problem of mobile robot path planning in globally static unknown environment and
dynamic obstacles unknown environment, using the rolling optimization concept adopted in predictive control, put forward
mobile robot path planning method based on rolling windows. Use the mobile real-time obtained locally environmental
information, through effective scenario prediction progress on-line planning in rolling style. The wall-following method
can prove mobile robot is autonomous at local path planning. Simulation result shows that the algorithm proposed in this
paper is well suitable to the unknown environment with its low calculation burden and quick response to the changes of the

environment.

Keywords: Mobile robot; Path planning; Predictive control; Rolling windows; Wall-following

0 518

R B S ML s A BR B (5 B C AL B I
T LICKE B A R 23 R4 B 58 4 LA 42 R B 42
R R 5515 JE AR a0 0 4 60 ) ) 0 4 4 K
2 P, JLrh, SRANFREE R B S AL N B A 0K
LB AP E RN A h T BI04
JIR R, TVEBHT A BRI HAEse
A P T L N 4 3% ) 4 SR s v P R R ok 4
DRI, ) L A 5 i I R N ) R B R A L.
] 7543 F P B B HL B AT RE SR A 28015 6, 14
615 R LA 45 BE (K 45 Akl ok, R AN e SR R
T BN HL o N B A2 0000 10 R ) S5 B o oy T 7 2 R 4
H A I N R T s PO R A R B o) £ B 4
A IR BT, A S T R B A A SR, $R
Hy B TR B B D LS AN B R LRI T, DU
YA SRR B A AT ML A A B R ) R

1 RINREEREARE

I 7 A — b R AR R T A 4
K0 TR ) S BT IR S R, S K

Wk H I: 2010-01-04; &A1 H Hl: 2010-02-15

[EP I

1) I St FIR LA N de 3 30 85 (K B A 55
THLE NIg g IR b AN S R 42
o RS HAR R 45 AR (08 H AR 2 30 %
o, BEAR 43X — B s LA AAE M S 1 is
gl R, JF AT LR A L A B s Bl B RS AT AL,
ARV S AT Y 1) P BE S B o

2) wahE At LURIr SRS, FERBNI
WD, s SCUANLAS N 2 0 B0 L K — Xk
AR 1, 3K — DN L 5 AR B A N AR IR R A
TRV Y, 2 X AT R AR 28— 7y i ot 4 SR FA
B A5 B DR WS, 55— T 4 78 T AR R
GELRI 2 00 SR AR J (1055 A B AT B 2 Bl kAT, LA
TR R MR S IR A SR R R ey
FE LB DI R H b, AR A A R P e A
(K137 St RE AT R, ATk R R AL A, Bl
Nfguy b etz s, HEF— A,

3) RBIinte: ERESIMRINE 2, PLEEA
T S T A R SRR IO K S A, X
DA 1) B AS ABE HEAT AT AL, X I RRBE R X

fEZF i Be¥ (1985-), 2, RN, WitfEs, MWFEIH. 6 S5 HHK.



.68 ¢ 22 Q #H

529 %

BN I B BB IE, e X AN ) A R iS
BRI E, EREME T XIS EGYIE)EH
TR, AT g Jad 38 5% 42 MR X B2 43 17 e 0 A L
2 ZRFSKRMIMEPRINE ARZAX
2.1 IR S E X

ZJRAE T BRI LA N, TAEX I
WS, Hrhoafi G A RAFSEEMRY O, , 0, O,
Ci=1,2---n), MR HEZERE P2 NMEL RS
YRR 1) % 45 22 4% TR 19138 8 31 4 R H AR 0T G
LA AR R SR AL N, FIE, B WS
e A R AT AL 8 N1 5 B RO e A SR aEAT T AH
REE) “RZAG” REBE, AE1S “RZAG” IS0 R RSP Ht
hy 2 A X

B4 LU A e e X

1) HLEs A B wmE 1. B 2. [
ZIMLas N BEHRI B UL H i Ar B P, r
PARDX W N PSR B, LI A oW, AL
ar N7 1 oA B TSk 7 1), IR o(Pe (1) e

oW

I
0 _
Pt r
E1 tREHfsrEE B2 EARUSEREE

2) Hlas N0 FREE AT Je i AR, (H 2 3 g A
R4, HLAS NFE B S EA B AR TAEX I WS
(1 A BR Po(Xe Ye) » BRI HE 1 )R 38 1 H AR A5 AR R
P (g Vg ) R4 SR H B s AR G(Xy Y,)

3) HLds AN AR B AR BRI b SR A S0 BR 3))

EX 1 tifz, VpeW(t),peO, (i=1,---m,
m<n), W p At BRWAT R Pt N2 eAT
M GTR N t 24T 8, 122 FD(t);

VpeW(t),peO,(i=1---mm<n), JWF p Nt
INf 20 B0 st I 2 BT A B G R SR S ARt I )
fig 4k, i NFD(t).

EX 2 VP, p;eWs, s L d(p Py A s pi(X, Y;) 2
MR YD R R, B R U

d(p.p,) s —X) + (%, —y))? (1)

s

EX 3 T=[t,t],VP, eFD(t,), VP, eFD(t,), #r
AW FS(e): T ->W , {ifF FS(t,)=FR,, FS(t)=P,

FS(t)e FD(t), te(tty), MIFRMLG FS(s) & W H A
Po 2| P I — AN AT 48 . FS (o) B AEAE WS i TE
H i 2 B IR RR A B R, Al FI(RP,)

EX 4 Win(P,(t))={P|PeW,d(P,P(t))<r,
P(P) & (p(Py (1)) — 0.51), p(Py (1)) + 0.5m))} M h HL 4% A
75 15 Po () A PRI 35K, IR BIZ AR s 11, o,
P,(t) e FD(t) .

2.2 FETERBRAL R D B

L TR SAA S B (1 i A0 BRI B — b SR T
ik

1) WA S, &N G, TA/EFE WS, HLEs A
IR =15 TS S BT WA G 2) A7 BIA 2T,
ML A, AP 3 3) HHTCUHTR S
T WO FIFREE (S R 4) 158 R AR AL 1 F AR Pecs
5) (EMEFE P, MRIRIERE: 6) MR
Wiz s)—L, RELDIE 2.

2.3 R H bR R E 7

PR AR T EW TRt W2 S
NIREEHAWE), 45GeWt), WP, =G
A0, AR e K £ (p) = g(p) +h(p) oK & XA
f(p) B/ MW LSt s PAEAF HiR Py, B
min f(p)=g(p)+h(p) St pep, ()

Hodr, p T HERHIAT RS g(p) AR EIHLE
N EATHER] p (AR, FAE TR P AAZ
BCH AT A DA I EAE Bk hep) A P AT
BRI LAY . I ARSI BRI,
fieh(p) HAERHT p 2128 m (B B R Al v o XA T H
BRI FETTVE SO T 4 JR Ak (0 25Kk 5 Ja) A BRAS
LRI R, RS ER BRI T B L4 5
PEALIRIEFE o X R AL (1 25K, 35 HOGE 3
FAAT A, AL PR AR TR H bR R
KAE g(p) HfE, B

— 05 pe pC 3
9(p) {Oo, oD, €)
H7 AR R B R) AT I 4 Ok s Ak Tl R
minJ =mind(p,G) st pep, 4)
I FRL A I R 2 A SO 9T A R A B R RS B
BLE N B AR )8, T B NS 580 PR 5 A5 B

—kpTAL A AALEs s MR R, R A



P,

%6 1)

355 v B 00 ) L A R B G ) S AR R TR B (48
wr, MBAE), HLAas NAE S E I ZI ] fe & ik B R
O H AR, AR AR T R M PR v AR R R
], B e CRAE AL A8 A A0z 3 1 R — D A e R 2
WA A R A AL 7 H bR sl XS TREIRIG B, 1X
BEATHIE,
2.4 a7k
2,40 T BOM I I8 N S5k B B R AR
KB SR PR ASER 97 4
2 AN BEHLAE N R RE B BE S R AL
B R RE AN AR B LS N 5 B BE IR I
BEIESEA N URE, T, b, @, MRy, LA
NHE S AR A E: VC, C, M, F, VF.
WAL AT N 5 5 BE AR B RS AR AR S RSN
RA, A7, B, A, RZAEY, HMNKIESZ RS
WAt k: VR, R, M, L, VL. FHESHINME
SRS oR 253 ol an B 3(a) R (b) .

VE

10 (4% [ M F
o A AN 7
oe N/ \/\/ \/
0z XX X _X
02 JTAWAVAWAN
o [ NV V
50 B0 100 120 150 200 /em
(a) SE B EB &K
VR R M L VL
W N A A 7
- NN/ \ 7\ 7
o AV VA VARV
i NI ANIANWAY
o [N/ N\ /A
-20 -60 -30 0 30 60 90/

(b) AEFEE I
E3 WARBRH
R EE I EINE TR P I PN K (SN R N
JE G B R RE S BRI E S AR AN (4, R
¥, ik, FHRACEE, AFEy, AN S AR R
2 WiedE: TR, TRL, GA, TLL, TL, @tz
A T g I

2
2 4 6 8 10 12 14 16 18 20 0

e — 5[ -
=10 ' - gl2 -» E%g - j"'.

8 ) <1 ) £10 5 <
6 -

1 = <P ] - -

(4]

[

T35 U S 085 50 L3 A B 42 R L69 -
i AN AN N AN
i JAVAVAVAWA
7 X\
! A4 WAWAWA R
-090 /6(] / '3[)V \[{ v'iﬂ \ a0 \ 90 /2

E4 HHRBERH
B2 N R B 2 000 58 R i (g 4 SR I an & 1.
[Fi) 3T 4 R L SR A ) B35 B F s i R . S, Ok
HLAS N 55 50 RE ) FE 25, W,y Bl N L5 85 BE ) AH X #
FE, Ukt .
1 EWEHMNF GEEELM

VC C M F VF

VR GA TLL TL TL TL
R GA GA TLL TL TL
M TRL TRL GA TLL TL
L TRL TRL TRL GA GA
VL TR TR TR TRL GA

FET 42 Tl K0 D0 5 15 21 1 i 28 I EABOR A0 7 45 RS
ffi Al T H Tl s . R KR8 Kk
2.42  JEEEAAR LRI E

) Sl FHWAZEHITE, BEMMME B E
4

(1) FHIRER], 07k 450

(2) BR|EHRY), EHEEAEAA 1 mE, ¥
LI 2,

2) FIF 2.4.1 v i) Rl BE R I VR AEHL A AU 2
T H AR S B RN BERS Y — L AT E, BE
DL AT— 1 0l K A

(1) BB AT RIS, a0 BRI &5

(2) Znt S, JFEE T H bR S EEHATEM
ANERZESY), #P], 1),

2.5 AHE4ER AT

K5 AN 20 mX 20 m (K47 B3R, R HE 2.2~
2.4 Rey ML, EBUR R BRI 42 (o0 2 2
m. 4m fl 6 m) BEATHARM K05 B, 2w s
(@) (b)s ()T EE R Ui ES, Hlds Nz shdE
JE Rk 0.25 m/s.

20

l{"““"l-l -

/m 0

(a)

2 4 6 8§ 10 12 14 16 18 20 0

2 4 6 8 10 12 14 16 18 20

/m m

(b) (c)

5 ZRBSKRMMEPIREMATE

(T4 5 74 TV



«74 . & x Qe

o529 3

FEM LW A Gk [J]. =T FIR A, 2008, 31(11):

103-107.

[3] Somnath Deb, Krishna R, Pattipati et.al. Multi-signal flow
graphs: A novel approach for system testability analysis
and fault diagnosis[c]. IEEE Auto Test conference 1994:
361-373.

[4] 3, AR ATZ2ESHEE ML TEAER KK
M i PAE[J]. MAE & F A2, 2008, 172(10): 187-120.

[5] ®EEA, thim, HBel, F. FRAAANKELE
AM]. db3w: BB Ik pgit, 2002,

[6] & &46, ABA, TAR, . AT SETHA LA
W TPS F & FEAMA[I]. AN E L 4, 2008,
16(11): 1533-1535.

(7] %% 8, HIA, #%% A TEEFTHEGARDL W
Fowk ik [0 AR 5 dE R, 2006, 14(12):
1616-1619.

st 3t e she sfe sfe s she sfe sfe 3 e she sfe sfe sk she sfe she st sk she she sfe st she she she st s she she sfe sk she she she sfe st sie she she sfe sk she she sfe s sie she sfe sfe s ke she she st sk she she s sk she she she st s she she s sk e she she st sk sie she sfe st sk she she sfe st she she sfe sfe sk she she sfe s e she sfe sfe sk ske she she st sk sk ske sk sfe ke sieske sk sk

(E#EHE 69 71)

W 5T DUE H, AL AR 42 K
ZIN, TR Sl TN D R AR R 7 VA R AR L
56 AT AT 55 o AH AN [R) I > 45 25 6 K K1)
PR —E g m, HAREHE ik 2.

Fz2 BENEEWNEENFIE

FF 12 P HLR P
=2.0 23.824 7 13
r=4.0 24.133 4 7
r=6.0 24981 1 5

M 2 T CLE BRI AR N, R
bk HOBAR, HOE R P HOR 2, Ramit
ST U . B IR B N A, R AR 1
RN BRI 2 B0 5% K 25 B B . DR, ARV B
A% IR T L R IS IR AR
3 BISKRHMIMNERHINEE ABEIK
3.1 i) A A

76 3.1 TS A R e Al b, B
P es IR TAERREE WS, SEAE7E A FRANBEALIZ 3)
849 po, » DO, ---DO,, » (i=12--N), 7EHE
RN R, LA A AN 2L Gl A B S 4, R
R ELW] 11 5538 ) B A5 400 AH AL 4
3.2 R R IR

T Jm B A R R v, WL N RLR — 20 2
BT, HBEESE X B A FAT Y — s gk AT o,
I B I SR LA ot B Al

KR “Y RS BN N RERE, B
Jiti R

Blas NBRIZ 3 — 2 2 17, & 58RI Wris 3 kg4
ST RTINS AR, WIS — 2P
12 Bl Bl AT YO, AR s B B M R E R
X (1), Yoo V), HP A2 1y, 18BN N Ve, B4
%32 2y B B ) AE AT IR TR) Bt Y 0T BRIA B X 383 [
Al R IR 5 R A
(X=X ()" +(Y = Ygo (1)) = (yy + Vo - AT)’ (5)

27 AT ZIPL A8 N5 XA S <1m,
T DX S5 A 0 I 20 0 R oS B s ), NS 3
R ) AT e R
3.3 fiE4iR

K6 &4 20 mX20 m [ B IAES, MR4E 3.2
TR EAT AR, A3 BB 6(a) Rl (b) 147 2L
45

ATLAE Y, N R gl 11T DUAR 47 b 58 B AE
Bl A AN E B IR AR R

20

Olomes oo ong o,

02 4 6 8 101214 16 18 20 024 6 8101214161820
/m m

(b) AAEFHE R

(a) —NEFHEFFY

Eo6 HEHEBhMBENRLGE
4 ZEig

7S TN 47 o S B, RO R IR S A R R
Jiik, MR T AR A BEEASOR A0 DA K B A R RN A 45
N E AR R ), T ERE T VE A AL
.

S 3k -

[1] Leon J L.Automatic path planning for a mobile robot
among obstacles of arbitrary shape[J]. IEEE Trans SMC,
1993, 28(3): 467-471.

[2] A&, Tmiz4|[M]. dbww: BB Ik pgAt, 1993,

[3] fdb k. B & R LIRS T 7 LA4% ) 19 AL o) T 4% 4]
[J]. =425 & A, 2000, 17(5): 665-670.

[4] M. K TR AR I 6h 3% 12 H %] 7 % BF R D).
TR EMRRF AL F 458, 2007,

[5] &5, xak. —F 2B HMEALFELEIL L] £
B 1k, 2002, 28(6): 62-65.

(6] KM, Ak, A Kin IR T A5 DS AM RS
ZAKRI[I]. B A, 2002, 24(1): 71-75



