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0 Mandarin LVCSR
1 Unified Triphone and Tone modeling

] Onepass search
[ Very large text and speech corpus based training
1 Comparable accuracy to state-of-art system

a Spoken Dialogue System

1 ASR, Spoken Understanding, Dialogue Management,
Language Generation, Speech Synthesis

 RoadStar; Providing information about 400 interesting sites
all over the China




Q Spin off from Speech Processing
1 From speech recognition to speech understanding

1 Speech translation

[ Internet information retrieval

O Mainly focus spoken language processing
1 Rather than traditional NLP

A Get funding from various sources
3 973, 863, NSF, Industry ...




Spoken text Corpus
Statistical Tagginig and Parsing

Audio corpus retrieval




s Written Text Corpus
Plain text corpus for N-gram in ASR(>5G)
Word tagged corpus

m [3M with word segmentation and tagging
Special purpose corpus

m Name corpus, affiliate name corpus, address corpus

s Spoken Text Corpus

Monolingual spoken text corpus

B Roadstar and hotel reservation domain

Bilingual spoken text corpus

m for statistical translation(Hotel reservation and Travel domain)




From the view of the meaning:
Meaning 1s simple and relates just one topic

can be represented in a simple form

From the view of the structure
111-formed

phrase have to conform to some strict linguistic rules

Parsing ?

It’s difficult to use syntactical-driven parsing!




s Unified Word Trigram and POS Trigram modeling for
Tagging
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No OOV ( lexicon 1s collected from corpus)
Vocabulary : 50000
Tagging:

The first directory 19

the second directory 78

Testing corpus 1s extracted from training corpus and
are excluded 1n training

Training corpus: 13M
Test corpus: 40K words




Tynes of Test Resuits

sSegmentation
Precision(%]

First Level Tagging
Precision(%])

sSecond Level
Tagying
Precision(%])

Close Test without
Language Model

91.18

93.24

Open Test without
Language Model

96.79

96.32

93.10

Close Test with
Language Model

99.48

96.28

93.21

Open Test with
Language Model

96.32

93.07




s Speech Classifying and Recognition

Speech/Nonspeech(Music, noise, ... ) classification
Speech Endpoint Detection

Background classification

Speaker Tracking

Speech Recognition
s Text Information Retrieval
Natural Language Query( and ,or and not operation)

Fuzzy based retrieval

Considering concept relation between the words




m [F interfaced translation
Text-to-IF Understanding

[F-to-Text Generation

m Text Interfaced translation

Chinese-English Statistical Translation




C-STAR defined IF (Interchange Format) 1s a kind of
Underspecified Semantic Representation
that can be formalized as

IF ::= Speaker:[verify/request-verification/negate- |
Speech Act[+Concept™ ][ Argument™]




s Spoken Language

Ungrammatical

Very simplified expression

= Basic idea
Taking word sequences as HMM 1nput
HMM states represents the semantics
HMM state connection represents the grammar

By learning the HMM parameters, we can recover the
semantic sequences from word sequences

Finally Mapping to semantic sequences




s HEAD: information about sentence type

TOPIC: main topic of a sentence
REFERENCE WORD: topic identifier

CASE: sub-topic of a sentence

CASE MARKER: case identifier
s Bl K= T - A~ A

th:greet} {null} {null} {t:reserve} {c:num} {m:num} {c:roomlevel}







s Training corpus (1037 sentences)

Error rate 13%

m Test corpus (230 sentence)
Error rate 28%

m Main Problem
Data Sparse




Semantic Representation
planning Rules

Intermediate Representation

Surface Realizer Chinese Grammar




s Why statistical Translation

Example-based,template-based vs. Model-based

Feasibility to integrate the advantage of example-based or
some rule-based 1deas

Robustness to recognition error

If we can have a rough automatic evaluation method, we
can adopt the methodology of ASR that achieve great
successful 1in past ten years.




s Bilingual Corpus
® Training set
m Test set

e Preprocessing
— Sentence segment
— Word segment
— Categorization

TABLEI Training Set

Size

TABLEII Test Set

| cvinese | Engi

Text

Sentences | 100
| Wors | a2 [ s
e N
B T




Performance measures

rank-A: Fair
B ABGENRNT IR 25
I do not know where the hotel.
I do not know where your hotel is.

rank-B: Acceptable

BARR— T, B2, BARITPHE .
[ want to inquire, I mean, do I need to reserve four rooms.
I want to inquire, I mean, I want to reserve four rooms.

rank-C: Nonsense
BT R B ]
Which room are you sure that I reserved for tomorrow?
When do you need it?




TABLEIII RESULTS OF = Error analyses

EXPERIMENT




TABLEIV DETAIL ANALYSES

Spoken dialogues Translation
rank-A (%) | rank-B (%) | rank-C (%)
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Robustness to speech recognition error




Translation result for written text

(1) <s> ] B4 s T —Y) 2 .

<s> they <had done> abandon all hope .

<s> they <did> accepte our term <n-s> .

<s> they <did> (account for) five enemy plane <n-s> .

(2) <s> ith #%18 s T OIS ik .

<s> she <was> <be done> (be obliged to) abandon that idea .

<s> her brother <was> <be done> (be obliged to) abandon that idea .
(3)<s> T HkZ T . XA AHFEK BEE T by iF5T LIE .

<s> the scientist <did> abandon his research (for lack of) fund .

<s> the scientist <did> abandon his wife and his child .

<s> the scientist <did> abandon his wife and his research (for lack of) fund .
(4) <s> ftl [T 4858 .

<s> he <did> (abandon oneself to) despair .

<s> he <did> (abandon oneself to) <doing> drink .




MT SYSTEM

Block Segmentation
and Weight Tagging Match and Score

(by human) (by computer)

= Preprocess of the acceptahle answers

m The word order within a block is almost fixation; while the order in which a block
occurs is much more fiexihle.

Weight

= The weight of the hlock: main information; assistant information; complemental
information; punctuation.

m The weight of the word: center word; assistant word; structure word.




Automatic evaluation

Word match
= Complete matching: the output word is as same as the one in the answer set .
= Proton matching: the output word and the answer have the same etyma.




= Evaluation hy human:
Comprehensihility
Fidelity
General evaluation
= Examination:

The ability to distinguish the output gquality.(see the figures in next page)
The ahility to show the quality of MS systems.
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Fig. 2 for the fidelity

perTision

Fig. 3 for the general evaluation by human
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— The comparison of the four algorithm.

The comparison of our algorithm and the PER
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Thanks !
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