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In this paper, we propose automata that accept series data of real-valued vectors, called Linear
Separation Automata (LSA); and deduce some theoretical results. Moreover, we also propose the
pattern recognition algorithm of series data of real-valued vectors with LSA; and evaluate the
algorithm. In the first half of the paper, an acceptor that accepts series data of real-valued vectors,
LSA, is introduced and its theoretical properties are studied. It is naturally extended from finite
automata. In the latter, the pattern recognition algorithm using LSA with probabilistic transitions
is proposed; and an experimental result of this algorithm is shown.

1 4>vras8sT 3y

BRFIT — DDA SN0/ S — 2 2R, HBHN
TFRTS cE WIHRAZIT, THETHEELATOIRT
W3 (BIZE (1, 2]). BT, BEEOT—FIZBWT
i3, BhE, I%@nﬂﬁUT 7, BEETFRIARE. B
N7 MVERFEELE LTRIATS Z L0838 < EHE
T—FONRY — U REBEEIIEE RN ERETH B,

AL TIL, BBETALELELTA— b= b2
9, BHEETNE LTUIERWHOBMTH B, £
BHEORINEHZZ D L IITHERLEZET NV B EEL
BEINTVD (B, [3, 4)).

AFRXDRTETIE, BIRIETEL Y M ERFIC
SBET DT L TEEARY MV ORINEZET DS
B4 — k< k> (Lenear Separation Automata:
LSA) iICEAL TW oD EE L EH L, HinrEmg
EELETD, %R¥ETIX, LSA CHENEBREZMNES L

T HEEMBRR S BEA — b= b2 (Probabilistic Le-
near Separation Automata: PLSA) |2 X 5%E#
N7 MNVRFIOBHT NI A LEREL, ER-F
9%, BEFFFE L BT 5 &, RETFAZFIAL
TREDEVEBR VAT ADOT-ODEREHEL X
ILELTVDDOR, KRXDHETHS,

AR DETHIL, LSA OEMEGROERIZY TS
N5, LSA L, ZIRFEIC d RIEEH~7 MVOER
LEHEORENFIE 2ROk A — b= b T
HB, HHIREIZ dRTEH~TZ bABAHENS
L AN LEHORNBERFHE SN, £ OMHE & BES
LEHB L TBBASRESND, LoT, HRET
I, AN FAEBHICOBEL TWD Z LTk B,
LSA X, &L LT, EHE~I M ORI EZET
DI ENFRETH D,

LSAIZOWTEEEKR D, WL O DOEREY
FWRETT, TOBRBT, LSARFRA—F~ b

—149—



DBERRIEFETHY, FROEHEGARS— h~ Fv
DHEELRABOFETEHTE L ZLBHELMTE
na,

LSA 23K8R L, FERMICBBENPRE DREL
DIEBTERLIRCLELDE, BROBREOBE
F— b= b (PLSA) £V 5, HEREAEL-HEH
I, BEBEB) M AT r~T 47 X (B
FORRRLZ R EEFIETF—T7 DET ML L)
[6] TORINZHDBIND L DIZ, /A XDHBETF—
ZDORBICHEEETNVEFIATEZ LT, B0
Ex EF2Z LRTEEL 2D, LWVIHLDTH B,

KL DB TIE, EHE~7 PRFI%Z PLSA T
BT DTNITY XALEREL, ER - FTET S, &
2Nz PLSA(ZIEHBHE PAFRHAL TS &
R72E2) 12, Ye%3RERTIZHREE L7z Viterbi 7 v
TY XA 7 EEATIE, ADENZEERS L
DOFFRFINR, WE P 2HEONE I T HZ L
NTEHLEDNS, ZOTNAITY X LDERYIT
W, BREFMET S,

LA TIX, £9°LSA, PLSA #/Ez L. Bt
RETRT (2F), £L T, EH7 LRSI % PLSA
TRETEZTNVT) XLEREL, ER-FHETS (3
), REBICHRLSKOBREL RS (4 E),

2 BEIBA—EI oD
BERROEHE

2.1 BEIEA—L< LY

WA — b~ b (LSA) M it, RO L > ICES
sns,

M =(d,n,Q,p, ,W,H,5) .

AT MIZATENDEHY MrORTH, QIR
RBOFROIEFES. p(e Q) IXHERIE, F(C Q)
IIFEREOLES, Wit Q DEREDEL~RY FL
DIEFEA. HIiZQ OFREOBENRS M OIERF
£A, 5:QxRIo Q ITREERBEE CH B, niT
Q,W,H DEIOWHREH T, n=|Q|=|W|=|H| T
RIFNIER SR,

W, H, § TOWTEHLLHAT S, 7. Q =

{qva27-~-aQn}&%<o ZDEE, W={’LU1,’[U2,...,
wn}, H = {hl,hz,...,hn} Thd, 2721, w; €
Réh; = (hig,hi2,... hij) (ki € R, j € N,

T <8= Ry < hig) BERVILD, £LT, §IIKD
LR TRINDGEHETHD, 7272, ¢,p €Q,
zeR? LT3,

D1 if zow;< hi’1
D2 if hi,l <z-w; < hip
Pj if hi,j~1 <z -w; < hu,;’j

Pj+1 if hi’j S X -w; .

X w1 <10.0

C 00 =xwi <150
—>‘ >
4""‘"

)
1

‘_

w1 = (4.0,2.0)
h1 = (h11, h12)
=(10.0, 15.0)

“®

Figure 1: LSA D4
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Algorithm 1 PLSA-Viterbi
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Output: z1,...,Tm % M IZ AN L TZEREIZEE
TOERLEND LVWEEE

fork=1 to n do wv(0) = P(p,qx) ; end
fori=1 to m do
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Table 1: PLSA-Viterbi M EER#E &

BHI=E (%)
A(pi,q;) DIEDOEE | BE L | P(Tp) | P(1R)
0.80 < A <1.00 -6.7 90.2 0.16
0.60 < A < 0.80 9.0 | 681 | 3.37
040 < A < 0.60 97 | 729 | 22.0
020< A <040 92 | 630 | 550
0.00< A <0.20 6.9 | 534 | 534

5. 2. LRBEDFIET, 72 MES TpUTg 257
\AER T B, 7272 L |Tp| = |Tr| = Np &35,
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ERET B, 272U, P(T) = LecliherVi]]

Thod,

3.3 EEBR#HER

N = 15N, = Nr = 100000,d = 4 & L CER?%
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