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Abstract

This paper presents new research on Chinese
networked information retrieval with the capabilities of
processing unconstrained speech queries and providing
efficient natural language searching. The present
system is designed to be able to resolve the
conventional difficulties of both the input of Chinese
characters and the retrieval of large Chinese texts in
terms of network information access. In dealing with
these difficulties, a signature-based natural language
search method has been developed. Meanwhile, for
handling of unconstrained speech queries, the present
system is integrated with continuous Mandarin speech
recognition technology and other robust techniques.
With the distinguished features of the present system,
the preliminary experimental results show that it
achieves good performance in many ways, especially in
terms of the accuracy of retrieval, the flexibility of
query formation and the possibility of developing a
spoken dialogue interface.

L. Introduction

The Internet is full of unstructured information
resource which has no overall control, no standard
format and no comprehensive index compared to
printed and electronic sources. Since the Internet is by
far the biggest channel around the world for
information exchange, distribution and retrieval, it is
urgent and challenging to develop efficient Internet
searching tools suitable for resolving the serious
problems on information explosion. There have been a
lot of Internet searching tools available by now
[Kimmel‘96, Alta Vista, Lycos]. Unfortunately, most
of them are not designed for Chinese resources on the
Internet [Wu’95]. Considering the rapid growth of
Chinese resources on the Internet, high-performance
Internet searching tools for Chinese resources are
highly in demand.

This paper presents new research on Chinese
information retrieval with the capabilities of processing
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unconstrained speech queries and efficient natural
language searching in terms of network information
access. For this purpose, a number of successful
technologies have been developed in our research
group in recent years. For example, these include fast
search for multi-giga-byte Chinese texts [Chien‘95a],
fuzzy search for quasi-natural language queries
[Chien’95b], continuous Mandarin dictation [Lee‘95],
information retrieval using unconstrained Mandarin
speech queries[Lin’96, Lin‘95a, Lin’95b],. etc. Based
on these efforts, we are currently developing a system
which allows users to retrieve Chinese networked
information such as Web pages or real-time news fast
and efficiently by using unconstrained Mandarin

. speech queries. This system is designed to be capable

of resolving the conventional difficulties of both the
input of Chinese characters and the retrieval of large
Chinese texts.

The integration of speech recognition and natural
language information retrieval technologies can
provide users with a more convenient interface for
information retrieval systems, yet few works have truly
focused on this task so far [Glavitsch‘92, Yamada’94].
This is because current speech recognition technology
is not reliable enough, and the mechanism of
commonly-used natural language search is not robust
either. For the Chinese language, since it is not
alphabetic, to input Chinese characters into computers
is still a difficult and challenging problem. Therefore,
speech retrieval of Chinese databases has become more
important and needs to be pursued. Fortunately, the
Chinese language has many good features, such as the
mono-syllabic structure of Mandarin speech, the rigid
semantic meaning and coverage of Chinese characters
and character bigrams, and the discrimination ability of
Mandarin syllable bigrams in similarity estimation, etc.
These features make it possible for the present system
io process speech queries and perform information
retrieval with high efficiency.

There are many inherent difficulties in Chinese
word segmentation and proper noun identification



[Chen‘92, Lee’91]. To deal with these difficulties, a
signature-based fuzzy search method which carefully
considers the features of Chinese information retrieval
has been successfully developed [Chien‘95a,
Chien’95b] and effectively improved in the present
system. In the mean time, for development of a high-
performance system which can handle unconsirained
speech queries, the present system is also integrated
with the continuous speech recognition technology of
the Mandarin dictation machine, Golden Mandarin III
[Lee‘95]. Golden Mandarin III is the first system in the
world which can dictate continuous Mandarin speech
with a very large vocabulary and unlimited texts. Such
a speech recognition system has been in development
for more than ten years. Based on this speech
recognition  technology and certain  enhanced
techniques for processing of speech queries, the present
system allows users to use either typed or spoken
natural language queries to perform retrieval of
document databases. Moreover, regarding the
robustness of the present system, it includes other
efficient techniques which enable it to properly use the
knowledge acquired from document databases to
provide grammatical constraints for speech recognition,
handle the tolerance of speech recognition errors with
syllable-based fuzzy search, provide an accurate
ranking algorithm for natural language queries, etc.
With these special features of the present system, the
preliminary experimental results show that it not only
accepts unconstrained speech queries, and but also
achieves good performance in many ways, especially in
terms of the accuracy of retrieval, flexibility of query
formation and in the possibility of developing a spoken
dialogue interface. This has encouraged us to continue
this advanced research and pursue even greater
improvements.

In the rest of this paper, Section II will give an
overview of the entire system in advance. Then,
Section I11 will focuse on the general fuzzy search for
Chinese natural language information retrieval. The
techniques used for resource discovery and syllable-
based signature extraction will be further described in
Section IV and handling speech queries in Section V.
Finally, the experimental results and concluding
remarks will be given in the Section VI

II. The Overall Approach

The block diagram of the present system is
shown in Fig.1. It can be decomposed into three major
blocks. The first subsystem, namely resource discovery
subsystem analyzes the HTML documenis (or Web
pages) obtained from the Internet, extracis imporiant
pieces of information, inseris into different databases
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(e.g., Web database or news database), and generates
statistical indices (document signatures) and parameiers
(language models) for the other two subsystems. This
subsystem is operating during the database preparing
phase and will be further discussed in Section IV,

When a natural-language speech query (e.g, like
“please find the world-wide responses about the
President election of Taiwan” in Chinese for the news
database) is entered, the speech recognition subsystem
and the information retrieval subsystem cooperate to
retrieve documents by estimating the similarities
between the query and all of the documents in the
target database. The responsibility of the speech
recognition subsystem is to transcribe the query into the
most possible character string with corresponding
syllable information. This subsystem includes two
modules: the syllable recognition module and the
character string search module. The former produces
several possible syllable candidates for each syllable in
the input query. The later search module then searches
for the most possible character siring using the
language model generated by the first system. The
recognized character string with its corresponding
syllable information is then formed as the input of the
information retrieval subsystem. The technology of the
speech recognition subsystem is quite sophisticated and
has been described elsewhere [Lee‘95, Lin’96, Lin‘95a,
Lin’95b].

By accepting the recognized character string and
its syllable information, the information retrieval
subsystem performs signature-based fuzzy search to
retrieve the highly relevant documents. This subsystem
is composed of two modules: the fast search module
and the detailed search module. These two modules
cooperate to perform a two-stage searching process, i.e.,
a signature file test and full-text scanning. At the stage
of the signature file test, both the character and syllable
information of the recognized input query will be used.
Then, the fast search module generates the signature of
the input query according to its composed single
characters, character bigrams and syllable bigrams. It
matches the query signature using the document
signature file, calculates the similarity values using a
signature-based ranking function, and filters out many
of the non-qualifying documents. Continuing in the
stage of the full-text scanning, both the character and
syllable information of the input query are used again
to analyze all of the other remaining documents by
scanning their document contents and using linguistic
heuristics. Finally, the documents which are highly
related to the input query will be reirieved and
displayed through the network. The general concept of
the fuzzy search will be further introduced in Section
IIl. Meanwhile, the extraction of syllable-based
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signatures will be described in Section IV and the entire
fuzzy search for speech queries in Section V.

HI. Fuzzy Search for Chinese Natural
Language Information Retrieval

In this section, the general concept of the
proposed fuzzy search method which forms the basis of
the present system will be first described in detail.

Efficient Full-text Search

An efficient indexing and searching method for
full-text retrieval is crucial in developing a high-
performance IR system [Salton‘83]. According to our
experience, Chinese IR is not easily handled using
conventional word-based indexing and exact match
searching methods, whereas character-based indexing
and best match searching methods can achieve much
better performance if the design truly considers the
features of Chinese IR. Since Chinese words are
formed by a sequence of characters, and words in a
Chinese sentence are not clearly bounded by spaces as
are those in English, word-based indexing will cause
inappropriate word breaking and proper noun
identification [Wu’94]. On account of these difficulties,
for many years conventional Chinese IR systems
compromised by adopting character-based indexing
methods, which were often implemented with inverted
files and suffered from the demand for large space
overhead and from low retrieval speed. Fortunately, it
has recently been proved that the above difficulties can
be effectively reduced by using specially designed
character-based signature file methods [Liang‘94,
Chien‘95a, Chien’95b]. These methods can also
perform efficiently in approximate text searching in
finding similar Chinese searching terms. This capability
is great in demand in the retrieval of Chinese texts but
~is difficult to be implemented using conventional
methods. Moreover, such signature-based approaches
are easier in design for processing natural language
queries and achieve accurate ranking results if
knowledge from Chinese natural language analysis is
properly used.

Natural Language Information Retrieval

For processing of natural language queries, the
major processing steps of the conventional approaches
include removing stop words and extracting key terms
from input queries, determining the weights of the key
terms, calculating the relevance values between the
extracted terms and each of the documents with a
certain ranking function, and then sorting all of the
documents into order. Each of these steps relies heavily
on the capability of natural language analysis. Since
Chinese words are difficult to properly break as
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mentioned above, such processing steps will not be
suitable for dealing with Chinese texts unless there is a
breakthrough in Chinese natural language analysis.
Afier careful study for several years, we have found a
better method for processing Chinese natural sentences.
This method consists of several basic strategies such as
extraction of character-level information, character
grouping and information sharing, signature-based
ranking and reduction of searching space, and text-
based ranking and detailed analysis, etc. These
strategies have been carefully adopted in the present
system to deal with speech queries. Before giving the
details of the present system, the concepts behind these
strategies will be briefly described below.

Extraction of Character-level Information

First, it has to be pointed out that each single
Chinese character and character bigram holds more
semantic meaning than a letter in English. This is
because there are about 13,053 commonly-used
Chinese characters, and each Chinese word is usually
composed of one or two of these characters. In a
Chinese document, though the composed words are
difficult to correctly segment using a computer, it is
easy to extract all of the composed characters and
character bigrams (each pair of adjacent characters)
from the text. These characters and character bigrams
hold certain semantics and form the features of the
document. For example, there may be a three-character
key word 97 A (Chinese) within a document which
cannot be correctly segmented, yet its decomposed
characters and character bigrams, i.e., F(centered),
(country), A(people), H1F (China) and [F] A (citizen),
remain relevant semantics of the word. That is, if we
use these characters and character bigrams to form the
features of the word, there still remain strong
relationships between the word and other relevant key

words such as 1FEERE (Republic of China), th#E A_
B 3 70 & (People Republic of China) and 3% @ A
(American people). In addition, the word can even be
distinguished from irrelevant words, such as & f§
(computer), &R, (information), etc.

Character Grouping and Information Sharing

Based on the above analysis, it can be seen that
the features of Chinese natural language queries or
documents can be basically formed by their composed
single characters and character bigrams rather than by
words. The inverse frequencies of these characters and
bigrams in complete documents can represent their
significance values. In this way, frequently-used single
characters such as Y (of) and — (one) can be almost
treated as stop characters. Character bigrams appearing
in proper nouns or personal names might have very
high significance values, which would solve the




conventional difficulty of proper noun identification.

Though the composed characters and character
bigrams make up the features of a Chinese document,
the number of possible character bigrams in a database
is often too large (usually exceeding 1M different
bigrams in a database of 100MB) and needs to be
-reduced. Since many of these characters and bigrams
carry similar information, similar characters and
character bigrams can be grouped into classes and can
share same information. In this way, it has been proved
that it is possible to effectively reduce the size of the
character  set  without losing too  much
information[Chien‘95a]. As to the similarity among
characters and character bigrams, this can be estimated
by using the database content (or prepared training
corpus) and the highly associated characters and
character bigrams. For example, the character bigram
EJ¥ (computer) seems to be more similar to & 2,
(information) than to /)& (park) because there are
many bigrams highly associated with ZEfg (computer)
and F&A (information), e.g., BX8& (software), 23
(program), etc.

Signature-based Ranking and
Reduction of Searching Space

To handle a large document database, the
efficiency of the retrieval speed should be carefully
considered. Therefore, a specially designed signature
extraction method is proposed. The character-level
information of the queries or documents are
represented using signatures rather than conventional
term vectors. The signatures are fixed binary bit strings
which indicate the presence of character classes in the
queries or documents. Each bit in the signatures records
the existence of a certain class (a set of characters or
bigrams) and its corresponding semantics. The size of
each signature is, thus, determined by the number of
grouped character classes. This kind of signatures is
easy to access and saves space. The derived document
signatures constitute a bit-slice document signature file.
Using this signature extraction method, the existence of
a queried character string in a test document can be
easily checked. For example, the character string does
not exist if not every corresponding bit of its composed
characters and bigrams is set in the document signature.
This signature file, therefore, serves as a filter which
can be used to rapidly test for the existence of any
given character string. Furthermore, it can be used as a
feature vector for rapid similarity estimation.

Text-based Ranking and Detailed Analysis

At this point, the entire method can be formed.
The proposed fuzzy search method can be implemented
using two primary modules: the fast search and the
detailed search modules, as shown in Fig. 1. The
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purpose of the fast search module is to reduce the
number of non-qualifying documents and obtain a
higher recall rate. It uses a signture-based ranking
function to estimate the similarity values between
queries and documents. The documents which have
lower similarity values can be filtered out after the fast
search process is carried out. At the same time, the
purpose of the detailed search module is to obtain a
higher precision rate. The obtained signature-based
similarity values of the remaining documents are re-
estimated at this stage; the contents of the documents
are scanned, the real frequencies of the composed
characters and bigrams are calculated, and detailed
analysis is performed.

IV. Document Analysis and Syllable-
based Signature Extraction

The above fuzzy search method can be a general
approach. Since there are various possible errors in
speech queries and since the process of speech
recognition takes time, the signature extraction method
and searching strategy in the present system have been
enhanced by considering the characteristics of
Mandarin speech.

Mono-syllabic Structure of Mandarin Speech

Although there are 13,053 commonly-used
Chinese characters, each character is mono-syllabic,
and the total number of phonetically-allowed Mandarin
syllables is only 1,345. Generally, the accuracy of
syllable recognition is high in Mandarin speech
recognition systems[Lee‘96]. The number of possible
syllable bigrams exceeds 1M (1,345%1,345) and is
close to the number of different character bigrams in a
common database as mentioned in the last section. This
indicates that the number of homonym character
bigrams for each syllable bigram is small. A character
bigram can use its corresponding syllable bigram to
almost retain its semantics in terms of IR. This feature
makes it possible to develop a syllable-based
information retrieval system for Chinese textual
databases [Lin’95a,Lin‘95b]. The present system takes
advantage of syllable information in all of the
subsystems: the resource discovery subsystem, the
speech recognition subsystem and the information
retrieval subsystem. In the following, the process

_followed in the document analysis subsystem will be

introduced.
Signature Extraction with Both Character
and Syllable Information
To effectively reduce the number of speech
recognition errors, this subsystem applies syllable
knowledge acquired from the database in the language
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model construction module. It first transcribes all of the
Chinese characters of the documents in the database
into Mandarin syllables. It then constructs a specially-
designed statistical language model, combined with
both syllable and character information [Lin‘96], to
provide more powerful linguistic constraints in speech
recognition of the input query. Furthermore, the
signature exiraction module uses a syllable-based
signature extraction method which will be described
below. ‘
Different from the way in which typed natural
language queries are processed, the proposed signature
extraction method considers both character and syllable
information in the generation of signatures. With this
signature extraction method, each document say a fixed
block of text for simplicity, will be assigned a pre-
specified two-segment bit string as its signature. Each
bit in the first segment of the signature represents the
occurrence of a class of single Chinese characters or
bigrams, and the second segment represents that of a
class of similar Mandarin syllable bigrams. The
grouping of similar syllable bigrams is the same as the
grouping of similar characters. For a given document,
the signature of the document is first obtained by
setting the features of the composed Chinese characters
and character bigrams in the first segment. Then, the
corresponding syllable bigrams of the composed
character bigrams are transcribed in order to set the
features of the second segment. In this way, the
existence of every similar class formed either by
characters or by syllables can be clearly indicated.

V. Natural Language Search for Speech
Queries

Since there usually exist recognition errors in
speech queries, the fuzzy search used to handle speech
queries should be more robust. When a natural-
language speech query is entered, the speech
recognition subsystem transcribes the query into the
most possible character siring. To increase the
reliability of the recognized output, the corresponding
syllables of the recognized character string are also
considered in the information retrieval phase to obtain
high accuracy in Mandarin syllable recognition. After
accepting the recognized character string and its
corresponding syllable information, the information
retrieval subsystem performs a two-stage fuzzy
searching process, previously described in Sections II
and 11, for retrieval of the highly relevant documents.

Signature File Test and Fast Search

In the stage of the signature file test, first both

character and syllable information of the recognized
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input query are used. The fast search module generates
the signature of the input query according to its
composed characiers, character bigrams and syllable
bigrams. It then quickly matches the query signature
with the document signature file generated by the
document analysis subsystem, calculates the similarity
values using a signature-based ranking function which
will be described below, and finally filters out many of
the non-qualifying documents.

In order to quickly filter out non-qualifying
documents and to avoid the difficulty of key word
extraction, the signature-based ranking function is used
and defined below.

Definition of the Signature-based Ranking Function

For each given query q and document d, the
function B(q,d) will return a value as their relevance. A
higher relevance value means that they have a stronger
relation in terms of semantics. The definition of this
function is given below.

B(a,d) =0 bal No+t Y Jooer.al Noo -

1sisn 1sisa-1

+8 Zj'w”,d/]\lwu ,where

1siso-1

q is a given query which is a sequence of n Chinese
characters, i.e., = C{, ..., Cp,

d is a given document,

¢, is a composed single character of query g,

C,C;., is a composed character bigram of query q,

$;8;+1 is the corresponding syllable bigram of cc;,,

Toia> Leiciri g Lsisien o @re binary values to indicate the

existence of corresponding classes of ¢j, ¢Ciy),

$;8;+; in document d, respectively

Nei > Neici+1 » Neisi1 are the total numbers of

documents in the database which contain ¢,

CiCity » SiSiay, TESPECtively,

t, , t, and t, are three predefined weight values

Basically, in the above function it is assumed that
the relevance value is mainly proportional to the
existence and IDF of each extracted class. In fact, this
assumption is derived from overall consideration of the
difficulty of key word exiraction, the reliability of
speech recognition, and the significance of each single
Chinese character, character bigram and syllable
bigram. However, this assumption is only an
approximation; text access methods based on this
ranking function still work very well and have many
advantages in retrieving Chinese documents. For
example, the ranking function can be easily
implemented with a document signature file and bit-
slice access, neither demanding extra space overhead,
nor affecting retrieval efficiency. The abstract diagram
in Fig. 2 shows this a process. In addition, queries can



be expressed with non-controlled vocabulary, and the
text access method remains efficient even the search
terms of the queries are not expressed or recognized
exactly. For instance, an input speech query with one or
two mis-recognized characters can be tolerated because
the corresponding syllables of these error characters
might still be correct or their semantics may mostly
remain in the exiracted query signature. According to
our observation, in terms of recall and precision rate,
the above function can work very well in most cases.
Full-Text Scanning and Detailed Search

Since documents with lower similarity values
have been filtered out after the signature file test is
completed, the detailed search module is mainly used
to obtain a higher precision rate in the stage of full-text
scanning. As mentioned in Section III, the obtained
signature-based similarity values of the remaining
documents are re-estimated in this stage. Both character
and syllable information of the input query are used
again to analyze all of these remaining documents by
scanning their contents and using linguistic heuristics.
The frequencies of the queried characters, character
bigrams, and syllable bigrams of the recognized query
are calculated for each of the remaining documents.
The inverses of these frequencies can represent their
significance values at this stage. The characters or
‘bigrams which occur in most of the remaining
documents are, therefore, less important. Meanwhile,
the positions of these queried characters or syllables are
checked. The much preferred documents are those
which contain more queried characters or syllables in
the headlines or important noun phrases. In this way,
the documents which are highly relevant to the query
can be found and displayed.

VI. Experimental Results and
Concluding Remarks

Resource Discovery

At present there are two major databases: news
database and Web database which are under
construction in the resource discovery subsystem for
Internet information service.

The news database is a dynamic and instant
collection of real-time Chinese news which are
automatically obatined from the news groups. In
addition to providing real-time news retrieval service
for the Internet users, the construction of the database is
also designed for developing many natural language
processing applications which demand a large size of
training corpus such as speech recognition, natural
langauge analysis and automatic text classification, etc.
The features conceived in the construction of the
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database are its high accurate information retrieval
functions and powerful compilation capcabilities from
different sources of news. Since there still have few
representitive Chinese news providers on the Interent,
except that of CNA and China Time, currently our
collected news are most obtained from these two
channels. Every day about 800 pieces of news (mostly
news abstracts) on average can be obtained, and every
hour the system takes several seconds to add the newly
acquired news in the database and update the
corresponding index files. So far, the total amount of
acquired news abtracts in the database exceed 80,000
pieces. At the same time, to provide quasi-natural
language queries for the access of the database, a fast
signature-based indexing scheme as mentioned before
has been adopted for recording the full-text information
of the collected news. Meanwhile, for allowing spoken
queries and increasing the accuracy of speech
recognition, a Markov language model for the news
database is also created and instantly updated to
construct domain knowledge for the speech recognition
subsystem.

On the other hand, the Web database is a
collection of abstracted Chinese Web pages on the
Internet. The purpose of constructing such a database is
similar to Lycos that is planned to act as the cataloging
of the Internet Chinese resources. The searching for the
preferred web pages is performed by an information
spider with automatic traverse started from important
Web sites to everywhere. For each preferred web page,
a list of abstracted data as that in Lycos will be
extracted. Besides, the corresponding document
signatures for information retrieval and statistical
parameters for language modeling wil be also created.
Since the amount of Chinese Web pages is not large
and the construction of the Web database is undergoing,
so far there are about 5,000 URLs are extracted and
completely indexed for the purpose of experiments.
According to our schedule, the collection of the
database will be obviously enlarged after the retrieval
of the database has been thoroughly tested and
evaluated recently.

Information Retrieval ¥

The performance of the signature file test has
been evaluated. Its achieved retrieval speed is very fast
even if more than one gigabyte of texts to be retrieved.
Meanwhile, the space overhead of the document
signature file is scalable and occupies only about
20~40% of the database size on average. Furthermore,
as our experiments about 99.2% of irrelated documents
can be eliminated after the signature file test if common
type-in natural language queries (which are not short
and consist of meaningful keywords) are given and the
news database tested, while the recall rate is on the
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ofder of 90%. This means that for a document database
with a total of 10,000 documents at most only about 80
plus the number of desired documents need to be
further checked. This efficient performance permits us
to use more sophisticated linguistic knowledge and text
scanning techniques in the continued detailed search
module. The performance of the detailed searching is
also evaluated. The recall rate for common quasi-
natural language queries can remain on the order of
90% and the precision rate can be achieved to 95%.
Meanwhile, the total reirieval speed without including
the processing time of speech recognition and network
communication can be achieved within one second.
However, since a large scale of testing on the news
database and web database will be performed recently
by more than 10 tester and 1,000 queries, the above
testing resulis are only empirical values obtained from
the test of about 100 queries.
Speech Recognition

As described above the speech recognition
subsystem is designed based on Golden Mandarin III.
Currently, it is a speaker-dependent continuous speech
recognition system. Every new user must take about a
half hour to train the system and establish his acoustic
data model. The training time is planned to be reduced
in the next version of the system. Meanwhile, the
system has a capability of speaker adaptation and on-
line learning. The recogntion accuracy can be increased
after several times of use.

In the tests of the preliminary system, a general
language model was used in the character string search
module and the syllable information was extracted for
the test of the signature file. At the same time, the news
database collected by the resource discovery subsystem
was tested. At that time, the database consisted of a
collection of 20,000 news items(about 45MB). A total
of 200 unconstrained speech queries with a length of
8.5 characters on average were prepared for testing
with 3 speakers. These queries contained from one io
three characters irrelevant to the request subject. In
order to simplify the examination of the retrieved
results, the most highly relevant news item for each test
query in the database was restricted to one. The overall
performance of the system was evaluated using the hit
rates of the top 10 retrieved news. The experimental
results are shown in Table 1. In this table, column 2
shows the resulis of typed queries and columns 3~35 are
those of speech queries for three different speakers.
The second row shows the character accuracy rates of
speech recognition. The third shows the hit rates of the
top 10 retrieved news. From this table, it can be
observed that the three speakers had similar
performance. In addition, the performance obtained
using the speech queries was close to the obtained
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performance using the typed queries. It needs to
mention that the test speakers were all surprised by the
flexibility of speech queries. They believed it was a
good way to perform an inieractive process.

Though the obtained results are encouraging,
there still exist some difficulties which need to be
overcome. For example, the technology of continuous
Mandarin speech recognition is not yet robust. For a
not-well-trained speaker, the accuracy of the speech
recognition and the precision of the retrieved results are
not high enough. To obtain more reliable performance,
in the present system the domain-specific language
model as shown in Fig. 1 is adopted to increase the
accuracy of speech recognition. The language model is
exactly the set of Markovian parameters extracted from
the content of the target database. Combing with the
general language model, the recognition- accuracy of
the system has an improvement with a rate of 3~8%. In
special, it can be rather rubust, especailly on the
recognition of proper nouns which are often keywords
in terms of information retrieval. This improvement
encourages us that a Mandarin speech interface for
network information retrieval is possible to be
established. Since the integration of speech recognition
and natural langauge information retrieval technologies
can provide users with a convenient initerface for
information retrieval. In addition, because Chinese is
not alphabetic, speech retrieval of Chinese databases
will be a breakthrough if it can be practically used. The
present research is important to be continuously
engaged in.
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Fig. 2 An abstract diagram which showing the process of signature-based ranking with a bit-slice document
signature file, in which the required parameters, e.g, Ny, can be calculated without additional space overhead.

Type-in Query | Speaker A Speaker B Speaker C
Character Accuracy in ~ 88.4% 91,3% 82.1%
Speech Recognition
Hit Rates of Top 10 90.5 82.3 82.6 80.4
Retrieved News

Table 1. The experimental results for the present system.
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