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Abstract. In the agricultural domain, the variety of dated by organizations
is increasing rapidly. Also, there is an increasilegnand for accessing these
data. Now, the problem of the digital divide causesious problems in
manipulating the distributed information. Based this condition, this paper
presents the intelligent retrieval architectureistributional agriculture science
and technology data which focuses on research efirtegration support
technology, the concept extending retrial technplbgsed on agricultural
ontology and the personalization retrieval techaifased on the user model. In
the experiment, the intelligent data applicatioatiokrm provided by the paper
proves that the architecture is effective.

Keywords: Agriculture science and technology data, Data natéon,

Agriculture ontology, Intelligent retrieval

1. Introduction

With the development of computer and network tetbgyg the amount of data which
are collected, saved, processed and transmittedrbas rapidly. Many sharing and
serving platforms of agriculture science and te@bmyinformation are constructed
by different departments throughout the countryt Bese platforms lack a unified
plan and management in the important implementaterhniques and storage



technology. The heterogeneity and dynamic distidoubecome basic features of
these systems at present. Particularly the heteeityein semantics results in data
sharing difficulty. An intelligent data applicatiguiatform should be constructed to
make full use of different distributed heterogersedata resources. The platform can
provide a public and unified data access intertdddifferent distributed data sources
for users. Users needn’t consider the problem tf datracting and data combining.
So the unified and high-efficiency access of datalme achieved.

2. The Architecture of the Intelligent Retrieval Platform of
Distributional Agriculture Science and Technology Data

21 The Logical Architecture of the Intelligent Retrieval Platform of
Distributional Agriculture Science and Technology Data

A traditional retrieval system of distributionalramylture science and technology data
includes distributional data integration moduletad@ategory module and data
retrieval module. To improve retrieval intelligenaad satisfy users’ individualized
need, the intelligent retrieval module and persaatibn service module are designed
based on the traditional retrieval architecturelisfributional agriculture science and
technology data. The intelligent retrieval modusesidomain ontology to support the
information retrieval based on different languagg®sonyms and related information
resources. The personalization service module eaord and mine users’ historical
data to discovery users’ interest. It can recommaf@mation according to users’
interest. Fig 1 shows the logical architecturehaf intelligent retrieval platform of
distributional agriculture science and technologtad
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Fig 1: Intelligent Retrieval Logical Architecturé o
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2.2 The Function Architecture of the Intdligent Retrieval Platform of
Distributional Agriculture Science and Technology Data

According to the logical architecture the detailfthction architecture of the
intelligent retrieval platform of distributional agulture science and technology data
(Fig 2) is designed. The function architecture udels the management and retrieval
of data sources layer, the central metadata magpidgntelligent retrieval layer and
the system interface layer.

The management and retrieval of data sources leyesists of the node metadata
management module and the web retrieval module.nibde metadata management
module manages bottom database sources and theetwelyal module can accept
query parameters from upper layer, access dataipalsesturn retrieval results.

The central metadata mapping and intelligent nedfi@yer consists of the intelligent
retrieval module, the central metadata mappingbdata and the central metadata
manager. The intelligent retrieval module can accgry parameters from system
interface. According to the central metadata mappétle it can find corresponding



data source and submit this query parameters tesmonding web retrieval module.
The central metadata manager can manage metadht@aping relation between
metadata and data sources.

The system interface layer provides classificateneval and keywords retrieval for
users. The platform completes semantic extensiomudery condition which a user
inputs and submits them to the bottom web retrievadiule.
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Fig 2: Detailed Function Architectuog the Intelligent Retrieval Platform of
Distributional Agriculture Science and Technologyt®
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3. TheKey Technology about Intelligent Retrieval of Distributional
Agriculture Science and Technology Data

3.1 The Integration Supporting Technology of Distributional Agriculture Science
and Technology Data

Integration and category are main function of timéedration of distributional
agriculture science and technology data. This sadbpts middleware technology to
solve the integration of distributed heterogenedaim. A middle layer is developed



between users and distributional agriculture seeamad technology data sources. It
can provide a unified data access interface fdribliged heterogeneous data sources.
It also defines classification standards for dasources. Then the information is
classified and displayed to users (Song Lan eR@Ll0). Fig 3 shows the logical
architecture of Integration and category of disttitmal agriculture science and
technology data. Because node administrators knove rabout node database, this
study adopts metadata technique to descript reseukdetadata of bottom resources
are described by node administrators. The middlerlases the metadata to manage
different node data sources. It administers collebt the metadata of different node
database and sets up a unified metadata mappileg &ball heterogeneous database
can be operated as a simple database. The unifeddata mapping table can
organize and access heterogeneous network infamegsources (Li Jianhui. 2007)
(Song Xiaoyu et al. 2008). User layer establishesyjperformance according to the
information classification to submit it to the datgegration layer. And the data
integration layer searches the classification napgable and metadata mapping
table and locate the corresponding data sources Jtioidy presents own metadata
standard according to database structure basedlolinDnetadata standard.
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Fig 3: Logical Architecture of Integration and Gaey of
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3.2 The Concept Expansion Retrieval Technology Based on Domain Ontology

Domain ontology technology is adopted to standardétrieval keywords in order to
reach united comprehension to information betweemdn and human or Machine.
The concept-based retrieval technology can impreweeval efficiency and speed.
This study adopts description logic to establismdim ontology model and analyses
the reasons of the heterogeneity among informasigstems from the angle of
ontology. The semantic integration framework of theterogeneous systems is
established based on ontology mapping. Domain ogyocan be set up in two
methods (Cao Yukun et al. 2010). Semantic extenkeywords set and some
metadata set of node data sources inputted by adwhénistrators are main domain
ontology keywords. And the domain keywords extréicfeom the specialized
websites are ancillary sources.

This study constructs ontology by using the gragdhiaterfaces of the ontology edit
tool Protégé. According to ontology rules, node mistrators extend the keywords in
the semantic dictionary from four properties of ayym, abbreviation, English
language and Chinese pinyin. Thus a unified sematittionary is set up in the
center database and becomes more and more abiSdagtLan et al. 2009). It can
improve the recall ratio of information retrievalThen the center administrators
delete repetitive and ambiguous words. The pretisatio of the platform can be
implemented (Chen Lihua. 2010).

By semantic analysis of ontology concept and nedtiekeywords, retrieval
association and expansion are completed step Ipy $t@is technology supports
synonym retrieval, information retrieval of differtelanguages and recommendation
of related information resources. For example, ifiser inputs the keyword crop,
Chinese and English information about crop candasgched and information about
rice and wheat can be searched.



3.3 The Per sonalized Recommending Technology Based on User M odel

User interest model is set up according to useqpii@t demand and implicit demand.
It maintains uses’ history behavior information grasonal information. It provides
different comprehension of same keywords from chffé users in depth and scope.
User feedback process based on users' opinionssmetkieval service more accurate
and friendly. User interest model can analyse a'sidehavior and record and mine
users’ hidden interest. Because the user's irterieanges, user interest model
self-studies continuously to improve itself (Feirtgaiao et al. 2009). The platform
sets higher priority to the information which arften accessed by the user. user
interest model can forecast a user’'s interest agrdadd to implement personal
information retrieval and recommending. Firstlyistetudy implements the dynamic
sort of information resources according to a userterest. When a user accesses
some information resources, the system recordsefiavior and analyses his interest
in classified information resources. When the usgrieves information again, the
data resources which are often accessed by hinbevilisplayed ahead. Secondly, the
system can customize personal fields of database.fi€lds can be defined as the
language and words needed by a user in orderitfyshis usage pattern. Finally, the
system can record information accessed by a ubserus$er can operate the accessed
records and define if they are useful to him. Bicaating the probability of the
accessed information, the user’s interest in infdfom resources of some sort can be
gotten.

4. Application Case

To evaluate the intelligent retrieval platform flistributional agriculture science and
technology data, the platform is applied in the agament of Tibet science and
technology information resource. In Tibet, all kéndf information resources are
saved in different database and websites. Thedensysdon't communicate each
other because of the independence in the desigrdepldyment. By applying the
intelligent retrieval technology, the platform igtates, maintains and shares the
distributional agriculture science and technologtadn Tibet. The platform provides
a unified data access interface for distribute@rtogieneous data sources. Through the
interface users access the needed information n@ntty and needn’t consider the



problem of data extracting and data combining. &dy the information which meets
the inputted keywords can be searched, but alstnfoemation about the synonym,
English language and related information of thauitgtl keywords can be found. And
the information are displayed according to userdgériest priority. The retrieval

intelligence and individualized service of the fiah satisfy users’ demand.

5. Conclusion

To integrate and share distributional heterogeneagsiculture science and
technology data, this study designs and implemiretsntelligent retrieval platform
for distributional agriculture science and techgglaata. This paper introduces the
logic and function architecture of the platform attte integration supporting
technology of distributional agriculture sciencedamchnology data, the concept
expansion retrieval technology based on domain lagyoand the personalized
recommending technology based on user model. Firadl an application case, the
platform has been applied to manage Tibet sciemzk tachnology information
resource to verify the performance of the manageémpiatform.
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