Oo0o0o0oooooooo(FrSTHoooobooooon

0o O
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NTT UUdooooooooooooo
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e 10IDODOODOODODOODO (Weighted Finite State
Transducer) O 0 O [

e WESTUOOUOOO
e DD OUOONO
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oo

? ?

-0 T O

Juboguboguod
(Finite State Automaton)

Jubouubtuun

000 FSA (Probabilistic FSA)
000 PFSA = Markov Model
0000 PFSA = Hidden Markov Model

Juouubouun

Juooodootdboogd

(Finite State Transducer)

Juouubouun
HREEN

0000 FST(Weighted FST)
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0000000000 (FSA) —-O00 —
A= (Z,Q,E,I,F)
o X OO OOON
e Q:000D0D0DODO

e F:Qx(XU{e})xQ: 0000000

e /CQ:UO00O0OO
e FCQ: UOOOOONO
000 FSAOOODOOooooooooooodg FSA0DO0oog
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0000 FSAOO
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000000000000 00D00 (WFST) -00-
A= (2,AQ,K,E,IF)

> 000000000

A: 000000000

Q:Uoooonon
K:O0oood

E:QxXU{eh) x(Au{e})) x KxQ: OOODOOODO

Al —-K:O0OOOOooma

o: F— KO UOOOOOoOooo

ICQ: U00o00oon
FCQ:Ooooooo
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00 (semiring)

00 (K,®,®,0,1): 000000 (ring)

oot

HREN

D

HEEEN

0,1]

I_I

log O 0O
(Viterbi 0 0 )

ﬁ|OOu2

max

tropical

ﬁ|OOu ATOO_

man

string

¥* UA{oo}

longest common

prefix
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O00: 00 (composition)

HpN
Joogooouoog Iy, 1s

HpN
Do00ooood 77 o1,

[Ty 0 Taf(z,y) = D.[Thl(z, 2) ® [T2](2, )
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O00: 00 (composition)

O: U + 000
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O00: 000 (determinization)

000 WFST
b gbbodugbttdbgtdbootdbbotgdgbgtdboogbod
D00o0ooooooobooogon WESTO

e 10 DOMODO weekly left divisible

e 1IUODODOO WFSTOHOUOOODODOOOODOOOO
e LU LOUOULDOULOODUOLOUOLOLOO
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Juoogd
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Juoogd

Aﬂﬂﬂvgéﬁm

d:e/0.6

(3.(a,0)) é \

(1.(2,0.1))c:ac/0.4

000 (0000,(00000,00000))000

OO0 %\Amu @v — @Aﬂvﬁvmm @Q\mmﬁﬁ@\;mmavgv U & %AQg a, Q\v
HRNRERERE
Trans'(S,a) = CSu:vmm Ce\mﬂgzmﬁeu@vﬁsﬁ 6’ (S, QVIH (u®d(g,a,q')))}
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[ U0 pushing

000 WFST

b ogbbodgugbttdbgtdbootdbbotgdbotdbootgbbod
0000000000000 WESTO(ODOODOODOoO)

e [0 0 weekly divisible semiring, zero-sum free semiring/machine
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pushing [ []

_o”m.\o.w

b:ac/0.9

U”m.m\o.m
v
b:ac/@.2

e 10IDOIDOODOODODOODODODOOODN (longest
common prefix, 00 0000) 0000000000

e DO ODOONO distance(q) = m@ﬁmw@%??:v out ()

e I UIODOMO
out’(e) = distance(src(e)) ™ (out(e) @ distance(dest(e)))
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000 D00 (minimization)

000 0dong WFEST
D00 00ooooodono WEST

e pushing 0 00O

e D FSADDUDUOUODODOOOOGOGQOGO
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Juood

b:ac/0.9
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oo

_0 ] C .U >

acoustic context-dependent phones
observation phones

argmax,, P(w|o) = argmax,, P(o|lw)P(w) =
argmai., P(o|c)P(c|p)P(plw)P(w)

000 P(zly) D WESTODOODOODOoOODOODOO

HoColLoGUUUUOUODDOOOOD wOOODODOOOOOO
HREEN

ogobboooobboooobobbobbtodd
(composition) OO 00000000 ODO0O

Juotdbogtdbgugbtbotdbogtbtgbbotgbootdogd
Jubobotdouotdbttotbodbototbtgbogbotdogd
Jubooubogun
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trigram [ [

b:b/P(b|ga)
b:b/P(bla) c:c/P(clab)

a:a/P(albc)
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Juoogd

>

g:e/l
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Triphone U U O O0O0O0O OO
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Juoogd

o LU LOOULDOULODOULOUbLOUOULUOObLUOUeb
Jubootdbootdd

o LU UOOUOULOOULDUOLODOLODOULOULOUObLbUObodod
HREEN

kita#l O

kita#2 0O
00000000000000000000 HO COO0D0000
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Jooodtdutb —bootgdbobbotdtd —

ooy

EREEN

HREEN

H
C
L
G

33,767

795
129,370
159,427

50,672
39,210
149,693
517,597

HoCoLoG
H omin(det(C o LoG))
man(det(H o min(det(C o L o ))))

4,413,443
2,068,728
1,742,876

9,264,432
5,925,541
4,618,082

I men O pushing 0 O 0O [
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oot —bobdobdbdbodnboi —
e 0000 0DO0DODODOODO DODOOODO (400)
e 00000 ODODODO (0DDODO RTF)

ooy o 90 00 100

Ho(ColLoG 51.8 (17.5) | 51.2 (21.8)
H omin(det(C o Lo @G)) 38.5 (3.0) | 36.5 (4.1)

min(det(H o min(det(C o Lo @)))) | 36.8 (2.2) | 35.2  (3.0)

OO000000CDaniel Willett 00000000 OOMIT O FST OOOOOOODOO ODOOOOOCOOOOOO
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HREEN

o LU LOOULDOULODOULOUObLOOULUOUObLUOUn
WFSTOOOOoooooooooooooooooooooo
Jubooubgtn

o LU LOOULDOULODOULOUObLOOULUOUbLUOUL
guoggod
e U DDOUOODODOOOO

Jubgtdootdbootdud

Jubgtdootdbootdud

oot

000000000 (00O00D00oboOo0O0oooobon0)oobOo
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