B B

Vol. 37 No. 7

# R MR %
July 2010

Computer Science

-~

2010 4¢ 7

o

— MR BIREEARTTE

B M KPREAE B P
(FARAFUHENAZEEHAER K& 130012)
(EHA¥BFEHA SR TREFREALERE K& 130012)

B E RE—FANSHHFLAY L AFREANFT ], FLARHAZAHFREANT L, EARGHHEE
BAMITEE XL, KB A BT I RS2, At L, R TR 5 BB RARNFE, RITHEAMEN B L
AHAN 2 AEXBPFHHRA LR FIABEEHHIR. SR TREERTNAGEABHIRE, TAKS
HHBREHREGBEGL, RAFLBHFRE, ARAN,. FH S 0B A XA LALLM HEHEZTH,
BRETXERLEGTH  BETHEHE LB HILLHE S AFREAR P,

X@A 2 AHEBEAN,THAL.HRTH, BXXHE

hEZES &S TPI18 XEEFRIRE A
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Abstract A method adopting the idea of real-time search for solving multiobjective path planning problems was pro-
" posed,a local path planning algorithm was designed and implemented which executes a heuristic search within a limited
local space to get all of the local non-dominated paths. After that, the method of real-time multiobjective path planning
was proposed and the corresponding heuristic search algorithm was designed and implemented. The algorithm executes
path planning process, learning process and moving process online by turns to get the set of local optimal paths, trans-
fers the current state in the local space and updates heuristic information of the local states respectively until reaching
the goal state successfully. Test results show that the algorithm can solve multiobjective path planning problems effi-

ciently by limiting local search space which can avoid lots of unnecessary computing work and thus improve the search

efficiency.
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BRABSIAES G, mAES G, (m)iB FBER
BS, MAT EBHEBEMEY ER A OPEN 107 4/
BENRET ENTERY BBE, 8— B2 FT R 80
IR — =0 (S, s gm s fn) s CLOSED FR1E 57 R iR s [a)
FRABY RIRE.

EXT7 & p. 3 OPEN P —LRY BEE, £, WK
12 pm BACHEIEL FR pn A —453ESCER OPEN B2 Y B ALY
A8, 8ns f) €OPEN 18 £, < fno
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AT R 4 Grid World 7 33 (e} BT 47 L 560
R, LWFEESUF . BEER L Fedora 8. 0,CPU Intel Pentium
4 2. 80GHz, N7 1GB DDR, 4 J5 A B Grid World fa} &4
WOLE N LA T, BB A T ARG T e
—HEILEME ALY, 10] 22 [A] #9 B B0 BELAE G 2 bR 28 (s
Ve HPRZE S, B EBE A (M) = s —Tn |+ | Ysgot = Ym
[

I AR B AR 56 SR B AR R IR 2 3k 451, T
R R 2 [ K /N R B % SR AR [E] 55 B AR A A B, DA &
RTMHS ##: 5400 % G708 £ RBREE NAMOA «
LA R, FEULREE Grid World (RAES (6] iy — L 4&
F. F£1ARFEHBLY Grid World BT AR &R HBEEREHE
g iobil R

#1 KA Grid World (a5 R e 2

Search Path

grid_size Deep time(s) expanded path_cost
50 * 50 1 0. 00347 98 (466,442)
50 * 50 5 0. 02217 478 (376,372)
50 * 50 10 0. 17184 2043 (403,371
50 % 50 12 0, 62159 3222 (385,323)
50 % 50 15 4. 43008 7697 (369,361)
50 %50 NAMOA = 1. 23664 2499 (349,409)
100 = 100 1 0. 00951 198 (823,819
100 * 100 5 0. 01076 964 (744,782
100 % 100 10 0. 13425 3954 (716,725)
100 = 100 15 2. 23856 12324 (664,836)
100 * 100 20 26. 90789 26657 (667,841)
100 % 100 NAMOA = 6.16182 9999 (652,710)
200 % 200 1 0.02153 398 (1804,1770>
200 * 200 5 0. 08935 2547 (1632,1546)
200 % 200 10 0. 81454 9642 (1585,1511)
200 * 200 15 7.12182 29894 (1599,1420)
200 % 200 20 102, 78178 70616 (1634,1284)
200 % 200 NAMOA * 101, 53721 39484 (1490,1563)
300 % 300 1 0. 05242 598 (2445,2697)
300 = 300 5 0.07298 2846 (2397,2294)
300 * 300 10 1. 54822 13939 (2217,2243)
300 = 300 15 11, 40734 44177 (2068,2337)
300 * 300 18 44, 26377 70519 (2258,2246)
300 % 300 20 416, 67279 113868 (2220,2143)
300 * 300 NAMOA 739. 58704 587036 (1897,2368)
400 = 400 1 0. 05704 798 (3595,3446)
400 % 400 5 0. 08761 3630 (3250, 3306)
400 * 400 10 1. 63070 17625 (3076,2905)

400 % 400 15 13. 40065 56011 (2983,2904)
400 = 400 18 77.57133 97891 (3058,3063)
400 % 400 20 425, 16446 141132 (3116,2840)
400 * 400 NAMOA * 2354, 42017 158387 (2941,2943)
500 % 500 1 0. 09115 998 (4475.4496)
500 % 500 3 0.11374 4640 (3818,3945)
500 * 500 10 2.18166 22983 (3721,3836)
500 = 500 15 40. 50118 67068 (3807,3768)
500 = 500 18 227. 47186 126875 (3527,3712)
500 % 500 20 537. 45630 161562 (3711,3712)
500 * 500 NAMOA 3827, 24829 247819 (3465,3967)

x1LBEEREY,NAMOA « BEHEBREMRE
=, HT OPEN ZRREICRRKEMBZFELR, SBOLHR
oy R E R RS SRR B, R, BT XIEAR
BEETIR &, NAMOA » Bk HEHHE 2 HiRR
ARIBER . REOS IRIUE B B B B B S AR s IR A IR B S5 0
BREEO RN REREEE S . BB 1 0, RN ) &
e, B ARY AR (BRI B B B R A R, B R
B2 AR IRIE RGO RN 2 ARy R0,
BB BRI,

5B LKt — Xt B AR BB NS TR AE
MBI, % BRERR SR TR, B
BRHEEW S £ 15, £ 2 BN AR B iR R BT 5 5% A
RTMHS H#: 5 NAMOA » B i B3R i i) (8] L BR A2 R
BB, LB REN . N TR Hism 5
THOLT B BRI I, f F§ RTMHS B 2: 6818 B R R 4
YA B REAT , SRR B8 7 Xt ) B AILASL K388 A S0RR SR AR
WHEARBEERNES.

£2 BHEEAEARER TSR

RTMHS NAMOA *
3-obj §earch Path ?earch Path
time(s) expanded time(s) expanded
50 % 50 0. 23375 1533 2, 36569 2499
100 * 100 1. 63267 8878 6. 86186 9992
200 = 200 13. 16735 18304 91. 53367 39632
300 = 300 26. 07319 25449 2097. 89575 88329
400 % 400 33. 47290 33951 2252, 72412 158555
500 = 500 33. 32592 42955 7691. 29736 249505
4-obj Search Path 'Search Path
time(s) expanded time(s) expanded
50 % 50 0.62516 1661 2.73683 2369
100 = 100 5.12892 6056 38. 91685 9272
200 * 200 11. 70502 12326 408. 17169 39836
300 % 300 59. 67202 31850 2602. 03613 88791
400 * 400 110. 32384 43281 4899, 79150 158560
500 * 500 116. 17815 50143 8965. 34082 248759
5-0b) 'Search Path search Path
time(s) expanded time(s) expanded
50 * 50 0. 44308 1667 2.33494 2465
100 % 100 5. 45776 6626 29, 92258 9914
200 % 200 37.53825 22181 276. 12829 39993
300 = 300 66. 09161 33469 1510. 84961 87995
400 * 400 83. 67821 43368 4367, 62988 159350
500 * 500 106. 03901 53787 6243, 72461 245176
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A3 ], Jr) A R A2 B RAT BB 32 T B U PR i), SRAB 3K
R HUL, FESRAE A (A 4% SZ FR I BT 5 R A SEi B9
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Propoeed Algosithm ,!, -~ Proposal Algorithm

JPEG2000 Lossy Algorithm | 1 |— - JPEG2000 Lessy Algorithm

JPEGE0 Lossiess Algorithm TPBG2000 Lossiess Algorithmn |
2 4 6 8 10 0 10
Compression Rate(BPP)

%

=3

2 4 6 8
Compression Rate(BPP)

B4 A5 JPEG2000 A M %M JPEG2000 TME
BB % WF R

HR T2 U0 5 B DE A o 3 R B8 58 4 v e ot R e = LR
B BRATCRA T BUEE (51 H (WPSNR) 78 H 3 i B
AR E S T & CSF i AR & CSF M BN
WPSNR B X L2 (LR 5), WEHFFLE, MEHEEDN

By kAl
REEHHE,
WPSNR Improvement By CSF Filtering on Lena WPSNR Improvement By CSF Filtering an Hell
50 i e 50 : i e e ,7
o = P e
8, DI
& / & Vi ‘
% .17 § ol 7 '
& 407 B 401 // ;
g |/ B :
35 l ————— Without CSF Filtering 35 -~ Without CSF Filtering
' With CSF Filtering With CSF Filtering
30 30

=3

2 4 & 8 10
Compression Rate(BPP)

E5 CSFEEMEREGEULRENES

BIG,ERE 6 b8 T A CE B Al JPEG2000 A R 4 i
Bk, AER AT LRI, A SCE B B AL T JPEG2000 HH
Wk,

HRIE AR TEQESESE AT RERIFR
WT—HMEFHPAEEE., AXBEROE 3 M0 H—E

)

2 4 & 8 10
Compression Rate(BPP)

RCT #1 CDF 9/7 /DEABWA G, R - ZBIE 5 B, 31
ZEREEMNELE R EARKEN., TREREA MK
JPEG2000 B #i A58 M JPEG2000 THVE#HRE B, A
BARKHES TEF/DEERNEOEGERBEENEWE
BREEEE.

B 6 AXBEHY JPEG2000 FRBELFEREGN LK, £ZE A
SCE B, 4 E A JPEG2000 A B H: (0. 2BPP)

A JE BATHR SR SE BT 5T AN K AR5 R G (HVS) K
fth A5, INHE SN SR A B CRIR B4 & Uk SR 5
RMNBBRAERS A EERROEE.
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