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Lattice-based Indexing for Spontaneous Mandarin Speech

MENG Sha' YU Peng? LIU Jia!

Abstract
We compare lattices generated with different units and lattices converted from one unit to another. We find that the

We examine the task of spoken term detection in Chinese spontaneous speech with a lattice-based approach.

best system is with toneless-syllable lattices converted from word lattices whose figure of merit (FOM) is 73.7 % from
the baseline 69.2 %. By combining lattices from multiple systems into a single lattice and fully exploiting the redundant
information in the combined lattice with a time-based node/arc merging, we achieve the result of a compact lattice index

with the accuracy improved up to 79.2 %.
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Fig.1 Spoken document retrieval system scheme
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AP AACLAR AR B0/ ) oA A 1 U 45 1, BAA%
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e, BTN S IR R 5145 10, G ai 4%
R | AT Fe i & — AN T 2 ) i 4),
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TE 4 /NI R0 U 15 2 A b e oG B ] A
HAT 25 6 B REAT I Uk, X R AT R KRR
B (Hidden Markov model, HMM) ##, % ]
39 Y2 IR AkR 3% 240 (Mel freguency cepstrum
coefficient, MFCC) F#1iE, 5 2EBEM Hy 154 /)N ]
BEEE A 148 /N BARXHEE S ISR R]. 43R
FH K 2 32 292 8 5 R s A 5 U0 2% 1R AT U,
AH N Hb R B S T 0] RIS T3 15 ) Tri-gram 5 5 A%
A MERRE IR 2 2 5 FiEfE A H
PROCHETIAE, JE 3979 i St L 5346 k. KA
R MAE 55 AT IS S B R bR RN H 1% (Recall,
REC). ME4Ra R arh, 1 R38R E 0 10 O
Ty S ) D B 1) 5 ) B A e A
JE£ 170 B O o o R (] R (1) OC R, B /N I TR ()
REEANFCIR M 1 3 10 B0 e8] (1) 4 nl & I
SFRERR A TR AL (Figure of merit, FOM). £ HX
FOM fE N RG VM Fabr. AT RSB, 7F
FAME TR FAER T N F L. TS
BLI) 2R G 1 2 5 | FABEAE 4 A 4 NI B3 A 15 I A
M1

51 BHRAZKSHRERSI

B REVUNMERE N 1, Hh WER. CER
(Eharacter error rate). SER (Syllable error rate)
il B N N X e R WL O S R R AV [ R
ol BT B AT I, T A B A B ALK
P s B, FBUNPERE SR, H 1 UM IR TR
ool PR 22 R TR T 22 AR SRR R AN VR
B %2 5147 SO 43 X LVCSR Wr 5 HL45 R
BATR IR R AL, FOM 24 50.7%. S1 /&K H
FETHELIM I, FOM #8523 69.2 %. 7k
AR RIEER (51.5% = 71.2%). (H5
I, R AR KR SN (0.7 = 82.7).

5.2 AEBTIRANEE MR LR

%2 P, S1, S2, S3 M1 S4 £5 /3 IR R . 7
B FIC Y E E  BUN SR TR R 5 | R T R gk
e, ATLAE R, SRS WE RS RS ook, &
G AR R IEGE 72.3%. S1 vl kg ny 4 4h
S1.1 M54 S1.2 & k& A S1.3 M TC I & 15
S2 eEkg ARy S2.1 1 TR AT S2.2 (Wi &Y
¥e; S3 MU WAREE A S3.1 TG k. W LUE
B A, RGNEREHSA P T bl i 4ok
(10 G B 1 R R A A AR B I JE R Ak R
R AFIPERE 73.7% 1 73.6 %.

5.3 1gERLEFIISEHNEFH

F 2, C1 5 C2 45 ks IR I @A Rk N A
IR . Wk 1 AN BB B TC R R S4 AN
3 AN AT B C P S A% S1.3. S2.2 AT S3.1
TG W flGr, KR MERE A R b R U 18 73.7 %
TE A PR SR A I, A R R K R R
i %) 19.3, XA 4 AT LU N B 52 B 1ok
MBTE SR ARG T, FK, RErEfet s Tt
(78.6 % = 79.2%). X2 H Tk AT AL )5 0
Sl TR s OCR. WK 3(d) % “qingl-
hua2” 7EKEl 3 (c) HOEANAEAEM). BT 2%
A AR (SR KRR 5 C1 ML, C2 1)
BAARRETHERNT FOM #2827,

£ ORI ICYERELLE (%)

Table 1 Performance comparison of recognition units (%)

YL WER CER SER T SER
il 48.43 36.98 35.38 30.81
F - 42.90 41.33 35.90
T - - 39.08 33.64
T - - - 35.83

®2 RlMEREE (%)

Table 2 Indexing performance comparison (%)

bR EClEssit] FOM REC FAE
S0 URETiIN 50.7 51.5 0.7
S1 Ttk 69.2 71.2 82.7
S1.1 = T 71.1 73.2 99.9
S1.2 = HIH 72.3 75.2 99.5
S1.3 = TLIAHIH 73.7 77.6 99.5
S2 Tk 67.6 70.4 756.3
S2.1 = 69.8 73.5 759.5
S2.2 = TREIK 72.0 77.1 759.5
S3 T 72.3 76.0 110.4
S3.1 = TGS 73.6 78.4 110.4
S4 TC 68.8 72.9 217.1
S1.34S2.2+83.1+54
C1 MRS 78.6 84.6 1 204.4
Cc2 WA 79.2 86.4 19.3
6 it

ARICAE F ARG BRI RS AT 25 Eoeh P
R AT, R TR I SR R4, X
SR RSB R R SR I0 — 1] L E ARG
PR T HEAT 6 E b, — T AE A R R AN
G T 3 A AT s N - N £ K 1731 oy = o]
Be; D7 T, 7 T SR A R SR B 6 AN [
TGRS HEATHAAL (lH% = FA% . 5 TR RIG T 35 7Y
K T = ETHAICTR R TR = GRS
W), LUA IR ICRI R G T 5. SEE R
W, SRR A U B G L TSR R S e
4RI R LR (FOM =73.7%), KM &AL
1 B IR (B SRAVH I T 1 g N O og A B ER N
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MR AE (FOM =173.6 %). il AR RS E
RIS (B PRIl ARG PE BRAT 2K IR B 4 iy (FOM:
73.7% = 78.6%). Rl A& AR, Tk H A
H A AT, R RIBTRRBRGZ 20 BLA, B
KIUBEE S 0 PR 2R 5 [ $R 44 T ] e
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