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Abstract: Point-Based algorithms are a class of approximation methods for partially observable Markov decision
processes (POMDP). They do backup operators on a belief set only, so linear programming is avoided and fewer
intermediate variables are needed, and the bottleneck turns from selecting vectors to generating vectors. But when
generate vectors, there will be a great deal of repeated and meaningless computing. This paper will propose a
preprocessing method for point-based algorithms (PPBA). This method preprocesses each sampled belief point, and
before generating a-vectors it estimates which action and a-vectors to be selected first, in so doing repeated
computing is eliminated. Base-vector is also defined in this paper, which cancels meaningless computing with
sparseness of problem. Experiments on Perseus show that, PPBA accelerates the performance greatly.
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GERAIAFN I, H0 Pr(z|a, b)IH A O, NTZERF S B b O o) &, Ve bisin 5] 7O Ay 1B 4 B- ) ] LAS6 R THAF &
LB R R G E, R B H T ) 4, X R PPBA SR R LI ARSI 7% (] & A1 A | B|| S| A | Z) AL G0 550125 W A 8
BERAETT BB ARAR | LA Z) A BE N | S| a- ) £, I HLAT — B AN HL A B i v, DR e SL 35 80 0k 25 8] 1| S) 14| Z). 4%
Sy T IH 7V IR 25 ) B 0% B 78 S B R T RE R 1 - 1) 5 (R B0 00 2R I AR A 50925 340 2 8% 79 8 11 L A9 4% ) 7
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AR T AL Ge 530 RIAL & Perseus TXAF 5 SR BEREAS RO S04, H AR 1k, 1 -5 10 22 1) 52 2 P A AT 24,
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0I5 vE SRR, 230 2 2% N (S) B 2 (T 3 48 LLERANME & st B AL Ge SR L AT W BB 51T 14| Z) + 14
OPPBA J7 i IR G PR AR 2 1 - 1) B2, (AT A4 | T ||| Z )R A RRIZ S, 380 4y O 3% IR IR, T Ak B 75 925 St AR 2
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B L2 UAHIEACAE — UORS A (DS A QB AREL TR (TEAE LU |BY [ TTRAR 22). [N e, | BY/T 2 LE 2| T/ MR 2, 0
ST TR LEAY A R 2 AR K S0 R T Ak B T R ) IR () S 2 B s A b e N T A (W IN [E) PPBA. BLVATE
IR ] b A7 255 I 3.
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PR Tl A B 5(2) e T A R IR AP B0, T AL S PR 9 G A 2 P U 0 T Ak 38R PR I TR 4 1] 9 A B EBCRE i 41 1) 48
RIMTHE R, IX AR 1 H Al UL — B, Tag [) 2 bE FCAt 3 AN 1) BT T 50 22 A FRIAL BRI T1);(3) AA IR T S50 1802 0] fi
PEHEWE 1) 25035 £ 00 PPBA AA I AN I d 506 N 1 AT DUt AN 18 2 SRATHR) SRS 1R 1 B (reward), 38 72 17 &) A B2
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Table 1 Summary of results
x1 H4REG

Method Reward | Vectors | Time(s)
Tiger-grid Perseus 2.2507 69 66
(S=36, |4|=5, |Z]=17) PPBA 22245 39 28+3
Hallway Perseus 0.559 2 50 30
(S=60, |4|=5, |Z]=21) PPBA 0.560 8 53 9+3
Hallway2 Perseus 0.3559 80 79
(I81=92, |4|=5, |Z|=17) PPBA 0.350 5 56 12+3
Tag Perseus | -6.388 3 224 784
(IS1=870, |4[=5, |Z]=30) PPBA | —6.3904 | 238 |263+95

3 X I

PPBA SIS B0 R4 3 T UM VAR 200, 8 Perseus S MG & SR EE AT R DA
SYTTE,IX AT S BT BEAR X 75 B — 28 T LAAE W B6AE, FTCK: PPBA 515N H T Perseus &322, 341 %K A 3¢
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Tiger. Hallway 1 Hallway2 [a] @01 OV A 2K 27 i 00,6 A1 4 J3E 65 e i AU, ol 3 17 FH 1460560 mT 97 11
POMDP H K. Tag i) B T A HL 3 A 2 18] (1548 5 FbR e i ek, e 70 B 2 b L 364t 3 AN 1) s K, HLBLAT
TR, e DL % 46 F KA 56 5 i POMDP K. 36 1 1 HIX 4 AN S K25

BAVAEREA 1) B RSET 10 77k E#RHEAT 10 Y0 S50 5 I 2 56 A0 <5 FFT B8 AN [F] I BE R 1, dse 4 6 R T vk
W10 PR SERHCE BIAE . L5 i A2 B S B IR 8] 1 A A 18 0, S 56 s I DU A kAR A 3 14 SR s
AN SR I I L A B B ATL A T, AT FH BE ML ER 2R 19 U7 1 SR AL A5 PR 0 2 B B8 A 4 S B HL SR B 100
MRS TR R R IR BTN MRS EE AT 10 XGRS ATIX 1 000 RERR T 1 2 B35
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beB WIANEL T W] LU SRS 78 BRSO an S S 1A R AR A, AT AT LU B B T.2)
B IR, T LA e SR A 56 T 2B SR (1A 45 T 1 T 2 2 3 P A T i ol o T 1) 8 4k, L P R 48 3R OR Perseus
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RS SEes | 7 9000
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Fig.1 Change of the Policy
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Fig.2 Expected discounted reward
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