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Abstract—Online customs declaration is becoming popular
for international logistics through airports and seaports. This
paper proposes a dedicated data interchange protocol and

presents the supporting systems being developed for express post.

Compared with the traditional Electronic Data Interchange, the
proposed protocol and systems is based on XML, and supports
RFID, Harmonized System codes, and image processing. The
protocol and systems are efficient and advanced, and have been
used by more than 30 logistics companies and airports in China.
Among them are top logistics services companies like FedEx,
DHL, UPS and TNT.. The protocol is being considered as a
national standard for customs declaration in China and has a
potential to be accepted internationally based on China’s best
practices.

Keywords—online customs declaration, RFID, harmonized
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L INTRODUCTION

Online customs declaration is becoming popular with
international logistics companies for providing cross-boarder
services through airports and seaports. There are two parties
involved in the declaration: logistics companies such as FedEx,
DHL and UPS, and public departments such as inspection and
customs authorities.

In China, public departments of inspection, quarantine, and
customs have been encouraged to use computers and
information systems to streamline the application and
inspection processes, improve their processing efficiency and
accuracy, and avoid illegal human interventions in the
quarantine or customs policies during declarations. The
Department of Chinese Inspection and Quarantine has,
therefore, developed a distributed information system, i.e., CIQ
2000. CIQ 2000 has been put into use by all ports of China, to
facilitate inspection and quarantine processing [1].

Logistics companies such as FedEx, DHL and UPS, have
also been equipped with powerful information systems to track
their shipments and maintenance and performance records, so
that their clients can check on the status and whereabouts of
their parcels.

The declaration of customs, quarantine and inspection need
the logistics companies to transmit their shipment data to the
public departments for approval. To improve the declaration
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process, it is a prerequisite and a major challenge for the two
parties to be interlinked and exchange declaration data via the
systems. Three elements are required to make this happen: (i) a
declaration system to collect, verify and submit declaration
data at the logistics side; (ii) a processing system to receive,
process and respond to the declarations at the public
department side; (iii) an open data interchange protocol and
mechanism to link the two systems and to exchange data in an
efficient, secure and complete way.

To design and develop these three elements, we conducted
hundreds of interviews with officers from Shanghai
International Airport Inspection and Quarantine Bureau, and
FedEx, DHL, UPS, and TNT. With their full support and
cooperation in the past three years, we proposed and developed
a dedicated data interchange protocol and two supporting
systems, i.e., a declaration system and a processing system.
Compared with the traditional Electronic Data Interchange, the
proposed protocol is based on XML and with support of RFID,
Harmonized System codes, and image processing. The two
supporting systems have been implemented to function as both
a desktop applications or Web services-based middleware. At
the time of writing this paper, the proposed protocol and
middleware have been used by more than 30 logistics
companies and airports in China, including top logistics
companies like FedEx, DHL, UPS and TNT in their businesses,
and Shanghai International Airport. The related methods have
patents pending. The proposed protocol is being considered as
a national standard for entry & exit declaration in China and
has the potential to be accepted internationally, based on
China’s best practices.

The rest of this paper provides a comprehensive description
of the proposed protocol and supporting systems (or
middleware). Section 2 gives a survey on the related work and
technologies. Section 3 describes declaration-related concepts
and processes. Section 4 presents the protocol mechanism.
Section 5 presents the basic design of the supporting systems.
Section 6 discusses the protocol and system’s application and
feedback. Section 7 concludes the work.



II.  MOTIVATION AND RELATED TECHNIQUES

We conducted interviews with a good number of logistics
companies and public departments to investigate the existing
declaration systems and processing systems, including
Shanghai International Airport Inspection and Quarantine
Bureau, and Fedex, DHL, UPS, and TNT at their bases in
China. The findings were not encouraging. Most of the
logistics companies have been using FTP clients to submit
declaration data. Some companies collect data manually from
their tracking systems. Other companies can produce
declaration data using their management systems. As for
public departments, a few of them applied information systems
to process. They moved data from the FTP sites and put them
into their processing systems to get decision-making support.
Very few of them are developing in-house pre-processing
systems to classify declarations and facilitate the approval
process.

Based on the above observation of the existing declaration
and processing systems, we propose to develop two functional
systems: a declaration system for logistics companies, and a
processing system for China’s public departments of customs,
inspection, and quarantine. A data interchange protocol is also
required for data exchange between the two systems. The
protocol should support emerging RFID labels, image
checking, and Harmonized System codes. The RFID and
Harmonized Systems have been accepted to be applied in
customs declaration. Chinese authorities have required
logistics companies to provide scanned parcel images for
possible inspection or auditing. The traditional EDI does not
support the three features for customs declaration though the
features have been put into force by national policies. .

The main functions and services of the proposed systems
are implemented and published as Web services. Declaration
and processing Web services can be implemented as
middleware for the declaration and processing systems to be
integrated into the information systems of logistics companies
and public departments. The emerging technologies of Web
services and the Semantic Web present a promising solution to
the rapid integration of heterogeneous applications, and
promote the adoption of a service-oriented architecture in the
e-business systems. They are expected to transform a group of
loosely coupled Web business applications into a collaborative
distributed business network [9].

The technologies and work related to the proposed protocol
is EDI, XML, RosettaNet, cXML and ebXML. All of them are
e-business frameworks and allow organizations in the e-
business chain to interact with each other [8]. However,
customs declaration is a special interaction process governed
by public departments rather than an open business process.
The RosettaNet, cXML and ebXML, which allow for open e-
commerce are not suitable. The declaration data interchange
protocol needs basic data formatting and a transporting
technology. The most popular data interchange technology
used by entry & exit departments is EDI. EDI is a major B2B
data interchange standard in past decades. EDI has many
successful cases. It is well-accepted among transnational
companies. However, high price and private standards are
drawbacks of EDI. For letting the information systems of

4095

business  partners  accomplish  electronic  business
communication, semantic inter-operability is necessary to
ensure that exchange of information makes sense — that the
provider and the receiver of information have a common
understanding of the “meaning” of the requested services and
data. Traditional EDI is not sufficient to solve electronic
business communication problems in an open and dynamic
environment [4].

Extensible Markup Language (XML) provides an
affordable and flexible solution. With XML, data can be
exchanged between incompatible systems. In the real world,
computer systems and databases contain data in incompatible
formats. One of the most time-consuming challenges for
developers has been to exchange data between such systems
over the Internet. Converting the data to XML can greatly
reduce this complexity and create data that can be read by
many different types of applications [5] [6].

The proposed declaration data interchange protocol will
use XML to have the capability of semantic and flexible
integration. Considering EDI has been used for many years,
the proposed data interchange protocol uses the basic EDI
concepts, based on XML grammar, to make the proposed
protocol more professional and easily accepted. The protocol,
therefore, is an XML-based EDI for this special application.
As a result, it is convenient to transforms the EDI data to XML
data, or vice-versus.

The Harmonized System (HS) is a systematic and multi-
purposed classification directory for international trade
[http://www.wcoomd.org]. The HS serves as a universally
accepted classification system for goods so that countries can
administer customs programs and collect trade data on exports
and imports. It was designed to replace the local systems used
by countries allowing them to have a common classification
system by which to track trades and apply tariffs. The HS has
been adopted by the majority of the world’s trading countries
as being the basis for entry and exit monitoring and trade
statistics. Each product can be assigned with a unique
identification number, which are usually 6-10 digits. The basic
HS uses a 6-digit number to identify basic commodities. Each
country is allowed to add additional digits for statistical
purposes. For example, Canada uses an additional 2 digits for
exports and an additional 4 digits for imports. The USA uses a
10-digit system for both exports and imports. China use 4-14
digits for both exports and imports.

Commodities (parcels) can be applied with different entry
and exit policies based on their unique HS codes. The HS
codes are the key to making the declaration process automated,
if only logistics companies could provide HS codes associated
with their parcels. However, in many cases, logistic companies
do not provide HS codes when reporting to customs or
quarantine officials. Customs and quarantine departments then
have the tedious job of identifying the relevant codes for the
relevant products. This makes the inspection process
complicated and inefficient. Current inspection or customs
information systems find it difficult to automatically and
intelligently inspect or check products without HS codes.
Moreover, information systems are supposed to be updated
with dynamic inspection, quarantine and customs policies, and



these newly released policies are based on HS codes. Since
these information systems are unable to fully exploit HS codes,
they are inflexible and difficult to upgrade and maintain. In the
majority of cases, human experts are required to file entries for
HS codes. However, for those individuals with little experience
of customs inspection, providing the correct HS codes can be
extremely difficult and time consuming. Logistics companies
have the same problem because export goods are sometimes
beyond their knowledge to classify.

To utilize HS codes and make the declaration process
automatic and efficient, there are 2 prerequisites, i.e., there
should be an automatic HS codes retrieving system to help
public departments or logistics companies to produce HS codes
automatically, and the data interchange protocol should
support the HS codes. In our previous work, a Web service-
based HS coding service using machine learning and semantics
mining has been developed, patented and used by some
Chinese public departments and companies like FedEx [2]. In
this work, the HS codes will be incorporated into the proposed
data interchange protocol.

RFID (Radio Frequency Identification) is a technology
similar in theory to bar code identification. With a registration
database storing commodity information associated with each
commodity ID, every commodity item can have a complete
description to be retrieved and shared between business
partners or their clients [3]. It is valuable to use RFID during
the declaration and inspection process besides the tracking
function. RFID is a prerequisite for inspection and customs
authorities to check the details of the posted parcels. Before
using RFID, officers need to use barcode readers to touch
parcels to get their barcode numbers. It is inconvenient and
inefficient, either for warehouse management and maintenance,
or for parcel details checking. What makes a big difference is
that RFID allows officers to be able to get information for each
parcel when they pass through the transmission straps at a high
speed. RFID tags are associated with rich commodity
information so that the processing system can use this
information to get more precise HS codes (The HS coding
service produces more precise codes when more detailed
product description is provided). Furthermore, the RFID tags
have the potential to replace the traditional parcel IDs for
commodity declaration, and make the IDs recognized
internationally.

III. CONCEPTS AND PROCESSES FOR ONLINE CUSTOMS
DECLARATION

Transnational logistics is one of the key characteristics of
modern logistics. As mentioned above, the entry & exit
declaration process is a critical node for transnational logistics.
The declaration processes are usually composed of interactions
between logistics companies and public departments for
inspection, quarantine or customs. The declaration can take
place at airports, seaports, or railway stations. Among them,
express declaration between logistics express companies and
public departments of inspection and quarantine is very
common, the most complicated, and provides a good example
for the purpose of identifying the requirements and illustrating
the concepts.

The concepts involved in express declaration include:
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i)  Warehouse receipts. Produced and provided by
logistics express companies. On the header of a warehouse
receipt are messages for the express note by a logistics express
company. An express note can have more than one subordinate
note, and each subordinate note ID is associated with a single
note ID. The body of a warehouse receipt can hold rough
messages for a subordinate note. When using XML to
construct the note, an XML file of a warehouse receipt
includes one warehouse receipt header and more than one
warehouse receipt body area.

ii) Declaration receipts. Produced and provided by
logistics express companies. A declaration receipt holds the
complete details of one or more subordinate notes. Using XML
to construct the note, an XML file of subordinate note includes
one declaration receipt header and zero or more declaration
receipt body area. The declaration receipt header holds the
statistics and image of all commodities with this declaration
receipt.

iii) Transition receipts. Produced by public departments
for transition between inspection and customs. A transition
receipt holds the data including transportation ID number,
carrier type, shipment mode, entry or exit location, company
number, export/import type, total weight, carrier, and a count
of the declaration receipts with express note.

The declaration processes are governed by public
departments. According to the public departments, there are
two classes of declaration processes: customs declaration
process and inspection processes. And there are two types of
inspection processes: fast-track inspection and routine
inspection. To sum up, there are 3 levels of declarations, which
are applied with different levels of declaration sequences and
data requirements.

i) The first level of declaration, named as EXPIQ-I by
Chinese public departments, is for those goods that do not need
inspection and quarantine. They are required to only provide
headers of declaration receipts.

ii)  The second level of declaration, named as EXPIQ-II,
is for those goods which are samples, gifts, private
commodities, not-for-sale commodities, and the commodities
with no more than RMB 2000 of value. They are required to
provide headers and bodies of declaration receipts for
inspection.

iii) The third level of declaration, named as EXPIQ-III, is
for those goods which do not fall into EXPIQ-I or EXPIQ-IIL.
They do not need to provide declaration data, and can go to the
CIQ 2000 of China for declaration, as mentioned at the
beginning of this paper.

IV. PROPOSED DATA INTERCHANGE PROTOCOL

A. Brief description

The uniqueness of the proposed protocol is its integration
with the Harmonized System, RFID, and image processing.

The proposed data interchange protocol carries RFID data
both for the items and the parcels. This will help the public
departments get more information and conduct various checks
and monitoring. A pilot project has been completed to use



RFID to demonstrate the above functionalities and features,
with the support of Shanghai International Airport Inspection
and Quarantine Bureau, FedEx, and DHL.

In a proclamation by Chinse public departments, logistics
are required to provide scanned images of their express parcels
to be checked in case the information provided does not satisfy
declaration approval. To this end, the proposed data
interchange protocol should carry image data of the express
packages.

The functional requirements, processes and technical
features of entry & exit declaration have been investigated,
optimized and concluded, based on hundreds of interviews
with the officers from Shanghai International Airport
Inspection and Quarantine Bureau, FedEx, DHL, UPS, and
TNT. This section provides summarized design details of the
proposed data interchange protocol and the two supporting
systems for commodity declaration, i.e., a declaration system
and a processing system. The express declaration system is
used as an example for illustration.

As illustrated in Figure 1, the declaration system is
operated by logistics users and produces XML-based
warehouse, declaration, and transition receipts. The declaration
system also processes scanned images and transforms them
into binary codes. The XML messages are sent out via FTP on
a WLAN (Wireless Local Area Network). The processing
system is a part of the office information system at the public
departments. The processing system receives the receipts with
declaration information, including HS codes, RFID numbers,
and images in an XML file. The receipts are preprocessed to
restore the images, check commodity information, using RFID
numbers, and check policies, using the provided HS codes.
There are special services to process images, HS codes, and
RFID numbers. The return receipts are stored at the secure
repositories and retrieved by the declaration system. To sum up,
the declaration system operates asynchronically with the
processing system. The declaration system pushes the
declaration receipts in and retrieves them from the processing
system. It is advisable that the communication protocol is FTP
on the proprietary wireless local area network, for security
reasons. The FTP is equipped with accounts and passwords for
logistics personnel. Moreover, both the declaration system and
the processing system have published their main functions as
Web services. Logistics companies and public departments can
develop Web services clients to get their own systems, or
integrate them into their office information systems.

Return R eceipt
¥

hMiLhdessage Message
With
. 4 Image,
Logistics HS codes,
Company 1 - WLAN ] —and RFID
Fhilhlessa Office [System
D eclaring System Processing Systam Fuar Public
[(WWeb Seruces AElEEE) (0 eb Services Available) Depaftments

Logistics Return R eceipt
Company 2
Figure 1. The communication architecture of the express declaration with

the protocol
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B.  Concepts and mechanisms

1) XML files to be submitted by logistics companies:
There are three types of data files submitted by logistics
companies: warehouse receipts for archival, declaration
receipts for declaration, and transition receipts for declaration.
Among them, warehouse and declaration receipts have both
header and body data, and transition receipts only have header
data. The header and body data of warehouse and declaration

receipts can be put into a single XML file and submitted.

2)  Return receipt to be received by logistics companies:

The processing system at public departments processes the
submitted warehouse receipts for archival, declaration receipts
for declaration, and transition receipts for declaration. The
corresponding return receipts for warechouse and inspection are
output and moved into the predefined directory. The
declaration system at logistics companies gets them back using
the FTP protocol.

3) XML Schema based messages, data types and usages:

There is a long specification for definitions of messages,
data types and their usages involved in the data interchange
during express declaration. Table 1 and Table 2 are part of the
protocol definition related to image, RFID, and HS processing.
For example, the defined image will be transformed from
various image formats (jpg and tif are supported at this time)
into binary codes of base64. The binary codes will be
incorporated into an XML file, and would be carried to the
public departments. With the decoding functions of base64, the
binary codes can be restored. Moreover, the image can be
optional for being carried by an XML message, or transmitted
separately. For separate transmission, the image is required to
be associated with its declaration receipt to be identified at the
other end.

TABLE L. IMAGE DEFINITION ATTACHED IN THE HEADER OF THE

DECLARATION RECEIPT

Fields Data Type Scope Annotation

Not
empty

Image Type Enum, “0”,

“pr wpn w3n

“0” for no image, “1” for
image embedded in this file,
“2” for image will come on

request, “3” for image at

logistics company and
public departments need go
for it.

Image_URL String(1-60) Location when the image
stored. Required when

Image_Type is “3”.

Image_Content Binary

Dataflow

Image name, type and body.
Required when Image Type
is “1”. Fmt: image format
(jpg, tif, expandable)




TABLE I BODY OF THE DECLARATION RECEIPT (IN THE UPLOADED FILE)

Fields Data Type Scope Annotation
Message Type |Enum, “N”, “A”,| Notempty [‘N” = new added, “A” = added,|
“M”, “D” IM = modify, “D” = delete
Voyage NO String(1-32) Not empty Carrier No.
Bill_NO String(1-32) Not empty
Goods_Name | ComplexType, | Not empty Goods_Name_ EN;
Goods_Name Goods_Name CN
Goods_HS String(10) Not empty HS codes with 10 digits
RFID Enum, The used RFID specification
“EPC” .
“«UID”

RFID_NO String(48-256) IRFID No., designed by express|
companies and compatible for|
|UID and EPC.

Reserved String(1-100) 3 reserved fields in total

V. A DECLARATION SYSTEM BASED ON THE PROTOCOL

A.  Structure of a declaration System

Based on the proposed protocol, a declaration system has
been designed to process the expresses, shipment and
declaration information to produce XML-based receipts on the
predefined protocol schema. It is also required to upload,
retrieve and handle the return receipts and error messages. As
shown in Figure 2, there are five functional modules in
addition to home interface, login module, and configuration

module.
Login System
Function Configuration
v v ! v v
Produce, Produce, Manage and
Modify, and Modify, and 9 Adjust,
Upload Process
Manage Manage A manage and
§ Receipts Return
Warehouse Declaration R Code Images
) : eceipts
Receipts Receipts
Class 1 Class 2
Declaration Declaration
Receipts Receipts
Figure 2.  Modules of the declaring system

The module for warehouse receipts translates an EDI file
(with extension of .MFT) by airport customs departments into
an XML file, based on the proposed protocol schema. The
module provides a user interface to navigate, modify and
submit the produced XML file.

The module for declaration receipts translates an EDI file
(with extension of .ENT) by airport customs departments into
an XML file based on the proposed protocol schema. The
module can attach image information if the type of declaration
receipts is EXPIQ-I or EXPIQ-III. The module also invokes
the mentioned Web service-based HS coding service [2] to get
HS codes for the commodities.

4098

The module for return receipts retrieves the return receipts
and shows them on the user interface. There are two options to
display the return receipts. Users may input the express note
and subordinate note to get the return receipts. They may also
get the complete or part of the return receipt list based on the
date or categories.

The module for message upload is embedded in the
modules of warehouse receipts, declaration receipts and image
processing. The three modules invoke it to upload the
produced XML messages to the processing system. The upload
module uses the FTP protocol to upload and has a user
interface like popular FTP clients,. The network is of a
proprietary wireless local area network. The proposed protocol
schema is used to validate the uploaded XML files.

The module for image processing is used to transform
various image formats (jpg and tif are supported at this time)
into binary codes of base64. The source images are produced
by logistics companies using scanners or digital cameras. The
binary codes will be incorporated into an XML file, and will be
uploaded to the public departments through the upload module.
A translation function has been developed to process the jpg
and tif images into binary codes. Figure 3 is an example from a
tiff file to binary codes in the XML file.

<IMG

Woyage HO0ZIE0206510< Voyage WO

<Bill_WOr8399562T0240</Fill_KO>

<Image_Content fmt="tif">
Seq ARG AAAEKQUSHIFRIREY gAQCSAAAAVGLObGUBAEF 1 dGhe
AAFQAQBOAGHATO AR, EEAHUAJAE B BB, B
QAcwhABARAARAEDAGIABOE t AGUAL gBOAHMAD gAARAAAAA AR
AAAAARARAASAPAABAAEAARAAAMARAAT AW ABAMA o ARARRA
AAYBAwABAARAA MM A RS oBAw AR AMA KA ARAEERBAAQAAAAAENA
AmAAAAD cBEAAR A AKOENAAE o BEIABAAAK CAMAATSBBAABAAL
ATARAAZAMANE 2B AAEAAARAARARAAARAAAADD A HQACT

< SAMPLE >

Daclaration of Non Weod Packing Materis
Loy Ll
To: The Bandze of Ching Entry and Exft Inapection and Quarting

1t dosinred ot al the Fusking material 2 oloweng shpment

Arayamne____ piff :gg;aﬁﬂ__._ ) INZ5LharDAeMeBA3 /) f FILBSALS § £GIDA
Commodty 8TV Ple ot — Spex TomoBpIMISAH x EGm YD DHTAlcA AT
Ne.ofPlece ¢

OADBuZAT1b t 2 ALSEAT pGHAASWEIAVE/ 4 d0AqHHES // / FFMA
e T AAAALAAAAAAAAAAAATINYT EAARAE B AIMAS AAZAAAAI AN
R T as AL L e e eny  AAMAAAARAADAAMARAANG AAAMAAAG AR ZBGNOFLADAAARANA
s EEREL kT +EwBTAABAA e ARANARMAMAAOGT Y Ar AdAH j om o EpAAAAM zbE g

LY w414l

TIIMN ABTAEE urs

Ty

Figure 3. From a .tiff image into binary flow in XML

VI.  FUNCTIONAL DESIGN OF THE PROCESSING SYSTEM

The processing system is a counterpart of the declaration
system. It is part of the office information system of public
departments. The processing system needs to scan the
designated communication port and receive the receipts with
declaration information. It invokes the related services to
process and produce return receipts. The return receipts are
stored at the tree-like directories behind a firewall.

Other specialized services are running within the office
information system, e.g., HS-based policy checking service,
RFID-based sample checking service, image navigating
service, image decoding service, and monitoring service. The
processing system invokes the HS-based policy checking
service to determine the applied policies, the RFID-based
sample checking service to inspect if there are prohibited
commodities in the parcel (each single commodity in the



parcel may be checked even it does not have a RFID tag),
image navigating service to help check the precise parcel
information, and image decoding service to restore the
received binary image into the image at their source format.

VII. EVALUATION AND FEEDBACK

The declaration and processing systems have been
developed in a J2EE environment, i.e., Java and Eclipse. The
database and data operation are based on PL, XML, Java,
JDBC and Oracle. The resulting system is debugged and tested
on an IBM X-Series server.

Among the clients, DHL (China) put the protocol and
declaration systems in use in October 2006. Figure 4 shows
snapshots from the declaration system of DHL China.
Shanghai International Airport Inspection and Quarantine
Bureau started the processing system in September 2006.

Feedback from DHL China, FedEx China and Shanghai
International Airport is encouraging. The user reports show
that the protocol based declaring system has got dramatic
improvement at performance, integrity, and scalability. The
declaration process has been speeded up by 200% and the
declaration cost has been dramatically reduced. Take Shanghai
International Airport Inspection and Quarantine Bureau as an
example. Their report shows that they have achieved mass
processing and automatic processing with the processing
system and special services. Human intervention has been
reduced. Moreover, one of their departments had saved 5
million RMB of processing cost for the year, as can be seen in
Table 3 from their report.

TABLE III. PROFITS AND COST REDUCTION BY THE PROCESSING SYSTEM
AND SERVICES
Profit Type Human Resources Social Benefits Economic
Benefits
5 million RMB for the year. | Declaring process -
. - A million
Amount Will beyond 10 million once | speeds up by three
h . RMB/Year
used in two departments. times
The system has been used at Exp ress Paper, .
companies also | transportatio
the Department of Express,
s . speed up n, and office
Description | and released 20 processing X .
. i declaration savings by
officers which cost 5 million :
process by three online
RMB. . X
times processing

VIII. CONCLUSIONS

Based on hundreds of interviews with the officers from
logistics companies and related public departments in China,
the functional requirements, processes and technical features of
entry & exit declaration have been investigated and concluded.
A special data interchange protocol and two supporting
systems, i.e., a declaration system and a processing system,
have been proposed and developed. Compared with the
traditional Electronic Data Interchange, the proposed protocol
is based on XML and with support of RFID, Harmonized
System codes, and image processing. The proposed protocol
and supporting systems proved to be advanced and efficient
and have been used by more than 30 logistics companies and
airports in China.

4099

ACKNOWLEDGEMENT

We would express our grateful thanks to the officers from
Shanghai International Airport Inspection and Quarantine
Bureau, Fedex, DHL, UPS, and TNT. It is their full support
with business knowledge, funding, and cooperation that has
made this work a success. Special thanks are given to Mr.
Weizu Zhu, Mr. Chao Wang, Mr. Yue Zhang, and Mr. Dongqi
Chen.

REFERENCES

[1] Binyu Zang, Yinsheng Li, Wei Xie, Zhuangjian Chen, Chen-Fang Tsai,
Christopher Laing. An ontological engineering approach for automating
inspection and quarantine at airports. Journal of Computer and System
Sciences. (Article in Press).

[2] Yinsheng Li, Zhanxin Ma, Wei Xie, Chris Laing. Inspection-oriented
coding service based on machine learning and semantics mining. Expert
Systems with Applications. Volume 31, Issue 4, November 2006, pp.
835-848.

[3]1 Yi Zhi Zhao, Oon Peen Gan. Distributed Design of RFID Network for
Large-Scale RFID Deployment[J]. Industrial Informatics, 2006.08.

[4] Wilhelm Hasselbring, Hans Weigand.  Languages for electronic
business communication: state of the art. Industrial Management & Data
Systems. Volume: 101 Issue: 5. 2001 pp.217 — 227.

[5] David A. Koonce and Suporn Chenhansa. An Approach In Applying
XML To Logistics Communication.
http://citeseer.ist.psu.edu/540268 . html.

[6] XML/EDI Group [M]. http://www.xmledi-group.org.

[7] Yinsheng Li, Xiaohua Lu, Kuo-Ming Chao, Ying Huang, Muhammad
Younas. The realization of service-oriented e-Marketplaces.
INFORMATION SYSTEMS FRONTIERS. 8 (4). SEP 2006. pp.307-
319

[8] Medjahed, B. Benatallah, A. Bouguettaya, A. H. H. Ngu, and A. K.
Imagarmid. Business-to-business interactions: issues and enabling
technologies. VLDB Journal, 12(1):59-85, 2003.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Recommended"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


