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Fig.3 The first kind cusp optimization strategy

X R, EER N T R MLE ARIPLE
A LB TE AT E 5 R R TE SR — R AR LS
B, X o T 0B A 2 P Y B AR R, R B B B AR
RTE SRR 2218 B B o TR PR B 258 — 2
REMACST , BISTE BB 858 28R i1 4 PAS. iRy
RN B ESHY L — B8R, & LS, SIS HINTF X &

/88,8, <100° (2)

MIFRS, A 5H — 2R M TETH RS R AN, FEAER
A T B AR A TR L9 B AR A AL T SR R AR S, S A



PR & — PRI T RIS AR L T

71

SSi b K IS, TS 43 IR RAES . SHNS,S, EFTHERY B2
RAER AL B RNE , L A5 RHT AR BEAZS,S, 5.
S ZIBIAY R ZR , G AT Y 25 AR R TR, (45587
A I, 55 3R RIS A 4 B

{01} GRS AR

{02} A} FITHES, 11 5 S SHISS, Z I K FR 5

{03} 4 BEARIH] K RANFAESE 2R A i

{04} IS, S, NENSHE R

{05} 7

{06} BIERRFE, Bk 6 IS IR AT

{07} TES. SHNSS. LHHEE SHS” (H15S,S, 555 BETAT;
{08} TEIACIRS, S, BT, HAIA4T;

{09} KES/S, — IS, S S A B — A E RS, AR BIS S,
{10} fEERLER

{11} 1S, S M Apath(Sas Sgoa) s

B4 SBIERRIUIREE

Fig.4 The second kind cusp optimization strategy

22 BERERY

SEB-LDPRMAM SR {12} 25 TF 47 , I APRSE RAN A B4
FERIBLE] o Fo 8 B ASHR I 2R SR R A A BT Y 51
B . 2418 BB BRI, SEB-LDPRMUNF = 3l AR B AL
Rl o — R & , TE LB AR IR T A KB 2R A= i
PIZE X PRI R A S, FEMRGERS IR RIAR R
RIGEE 2R HLRITER FREE RN FIAR BERL =, REBE A AL
HuALI] H A B/ N AR TR AR LA A 0 5 U A B
B/, BAEN RN FIRE BERAR I, AE S PRI HIE WY R
H1 T i 2 SEB-LDPRM GBI . (14 8 A5 oK PR 45 1) R R E
R BT, BIHR AR B LR A A T R AT EE
FeAa R, R R A R 5 R, AT DARE AL R
BAZ, GOT RIS Y T A P TSR, I B RS E e b

SEB-LDPRMH 2 {13} Ml {14} 5 H i [/ # A5 5 22
BRI R e A, (5 B R AR ) =R A R K
SOTEMYNSF IR BT AR R S B E B EE
ALEHEEFER, SAFER, AN 1 L% E S R—TE
[El—FE P, B, & A ESFRE O

@5 FENEARFNEIMT
Fig.5 The analysis of monocular vision range

B =R las APTERLE, Hd b Ao, Lo R
L, oa R R R F LR A LaE B Bot I M B i

T35, 0,6 0,c 7R B H M SE A 37 5 B U B4R T 2R 8
AT AR E 5 3 B (5 B LA N B BREAS4) ( BE B oa FIHLES
ANE R GEHT NN B 14 25 1) BE B 00, Mlloo, . I T R LR
M EE B 00 Floo AP TEVRZE , BT PASE B o, RZ3 il — P35
ML AR, R AT R & R, LRI B R A SRR,
T—BERR S RAMER TSR RR, BT —B R AT
FERHTHD ., PS4 T — AR S AL T BRI AT I , ZRARZ
BRI 20, A R S E ARG X TR — B AR A AL T R
B TR B9 O, B8 12 5B B A B e g RELIRT , 2% %
R TuRt, AL N2 T — B m B T LR B R 5
PAS, (i=1,2,3, - )R~ FE B FLRI AR shoB AR B AR 1 1%
THE AR SRR 677

{01} WNFBENH EG

{02} 5 d,=7c I i R B g+ 22 AR

{03} T d, = I i BE B B+ 22 A

{04} I=HLEs N B BEAs Y BEE 5

{05} FENLEE N BITE S 5T b, IR BhUR , 4 Bl E A A # 3hd, Fld, , K935S, , S, 5
{06} LLBE 28,58, H1 £ S,8.8,0, HUAR BE (L B/ NI B 2 R NE R T — B AR A HEA TSN 5
{07} &

{08} 1% )5 path(S,un» Seou VL3N 5

@6 ZMKRIRE
Fig.6 The replanning strategy

3 hEEBI S

B BT 52 H # SEB-LDPRM ) 1E 8 R R R 1 , 76
Matlab H % 2 B A2 AR 05 B T EAS , BT B ib 175256
3BT o SEH 1 ASO x SOR AR S A 4 RATERER , 6 I T A
A PRI, AE R =0 1R s MU AR, 23R
INERY), 3ERBR R AR, 4R R BRI R B A SEB-
LDPRM A 4% 48 2R3 R I BE LIRS O SR A S A T4
F 1 % 2, 0. 3% Ayt P 30 4 A Ay 3 40 R 1 2] U 15
1B s B 2R IR 40 R AR B e AT AR DAL SRS 1
BESEE , R A2 GEPRMBLRI B8 A% , B HGE 46 24 (20, 10)
Hirs R (5,50), Fralkl B anE 75 7R .

TE R RE AR5 | R 4G SR B AR A IS L, R I SEB-
LDPRM#ATERAZ RN . B S5/ A it 36 — 2R U AL BRIR L,
X 88— R R AL 5 SR N EI 8T

BSR4 R DA B A, THBR T 51 S8 A
BB Hirz s R, BB T A EBGERE 1w E AR
R sh i) B A2 Ao I B 2 B A% 0, A A 4 . T R L e
TREEHFE . ERMAE , FE RN A MY B T HAY
8RR AL AR KRS MALSREE AT A 2], 10
IR o



72 LIRSV LS5 N Apr. 15 2016 Vol. 27 No.04
) S A R S
45! | \#\» ‘>r'~"~"~f'% - 45. ‘y‘;. ~~1 N_—
/ \/ A /X / 2N/ <Y V)T 3
a0l ‘ ”_“3 40 7z “ /
b i Vi 5 el
300 /) — AN - o0
25 // :\—W 23 /
20_Y ' / /A 2\ , \ ,t”—’ i 20 | f% 2\
sl ¥ \ / 5 ¥ \
10l A @tﬁ)ﬁ‘ /2 ’fxl 10 HEHA .--”../‘.,( ‘
. e, 5 b # s
% 5 1o 13/ 0 25 30 35 40 45 50 ‘o s o i; ST T
B7 {£SPRMIIRINGR B10 SHRASBHBEEMIEE
Fig.7 The path of traditional PRM planning Fig.10  The result of path replanning in unknown environment
AN a8 F S0 45 LT DA, B 55— 26 R S AL
®] P —% / 58 \HT AT 120" By A6, T 2t BRALJ , A BB EAE T
o V=7 Sso N LA IR — R A T AR . B TSR
35 v w \\\,4/\ AT R, 0105 B B AR BT A ALES AN RATHRA M , Tk
01 /) \ AN INT RS A, WA T LS PR R B T AR, A T
251 / . we_ s AERIEE,
ol \ ik | 2 Yo T SR (B SRR AL 25 6] e
s \ J TET AL S8 T R0 AL A L T I
22 37" Seesasinet ,__F_,\,(' o R R L, ph T LR R S R S R R A
| . 4, N\ R BARITE B A S, SR B A2 EE LR SR 45 R A & 10
V—\ B
RINERETN WO W O W N SRR DA TR A
Fig.8 The result of first kind cusp optimization FHRENIRER , 2B B AT IR A AR Y AR, LR S
R | SR, B BTRIE] (5 BAETHLEN, 34 LT R
2 b A= B IR T — B AR R YA TE O B R FE I £ 490,45, H
40 I N\ B AT 51, SEB-LDPRM AT ASE F F AR AR, I FLAE S
N AN\ ot I B B 2R SR R R (5 L, L W5 T &
; Y | HIHEAT B AR TR
30 \ 5 3 \\\ mmull
T f ,_—5%4 4 ghip
& 4 SN «/" AR 3L I SEB-LDPRM AT DA 20 At b B 72 5
15 \ = e/ UL SE B 2R I A B AR, S BT AR AR S B ) B A A
10 RIS 4=t | Rl FEAEGEPRMAEER X AT BB HEAT AL , M T BERERT
515 LT e OV, (R, 4T R e A A £ B B
0 4 Giut BB RS EAT AT , 45 A B AR B SR W AT R BB 12

0 5 10 15 20 25 30 35 40 45 50
B9 SBERAIDUMILER
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A Local Dynamic Probabilistic Roadmap Method for Unknown Environment

YANG Shengyi'’, LIU Yangyang?® YANG Weili'

1. Key Laboratory of Pattern Recognition and Intelligent Systems of Guizhou Province , Guizhou Minzu University, Gui-
yang 550025, China
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Abstract: In view of the aerial robots path planning problem in unknown environment, this paper proposed a path
planning method for the static unknown environment. Based on the probabilistic roadmap method, the method
redesigned the online replanning stage, and perceived its environment thought sensors, and used sensors’ information
to reconstruct the local roadmap. Thus it can make the aerial robots avoid the obstacle effectively and search out a
smooth feasible path in configuration space without update the whole planning space. The simulation results show
that this method have low complexity, good real-time performance and it can plan out a feasible path rapidly for aerial
robots in static unknown environments.
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