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Abstract. To enable public collaborate with the urgent medical rescue organi-
zation, exchange information, participate in activities of prevention against the
dangerous epidemic disease like SARS disease happened recently, and rescue
patients in shortest time, this paper proposed a framework for the Web-GIS
based urgent medical rescue CSCW for SARS disease prevention. The Web-
GIS, CSCW, java and multimedia technologies were adopted to construct an
integrated collaborative environment. A Web-GIS java applet was used as geo-
metric graphical user interface in web, which could make the public share the
geo-referenced epidemic disease information. The CSCW technologies were
used to enable the public collaborate with the relevant hygiene department, and
medical rescue center. An architecture based on J2EE was applied to the system
for expanding the system to large scale. The system can provide an efficient
means for performing SARS condition analysis, isolating the area of the devel-
oping disease, and controlling the spreading of epidemic disease within shortest
time. The system functions and some key technological issues were investigated
in the paper. The system has very important practical value for SARS epidemic
disease prevention.

1   Introduction

The incident of severe acute respiratory Syndrome (SARS) happened recently is a
malignant epidemic disease calamity, a global public health crisis. It caused great
danger to public health and security. At the same time, it caused enormous impact in
the fields of transportation, education, industry and economics. Enormous direct and
indirect losses have already posed the great threat to national security, social stability.

In the process of prevention against the SARS disease and reduction the natural
disaster, many people in many difference places and fields involved to corroborate
synchronously and asynchronously to fight the disease. The activities of SARS pre-
vention include discovering SARS cases and suspected SARS cases, sending the in-
formation to the hospital to rescue the patients, isolating the patient’s relevant SARS
virus source area, and notifying and sending out the alarm information to the public.
All those activities are needed to be managed and be treated by a CSCW system for
preventing against SARS and reducing the natural disaster.
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The GIS and CSCW technologies has been applied in the fields of preventing
against epidemic disease and natural disaster. There are some research of using the
GIS and CSCW in the fields of public health and urban planning [1-6]. In the field of
applying GIS to public health, mach work has been carried out to display the epidemic
situation to the public by providing a SARS map which enable public to get the infor-
mation of the epidemic situation conveniently and visually. In urban planning and land
administration, GIS-based CSCW system is a powerful assistant for communication,
interactive collaborative work and geo-referenced information visualization [1].

Although many researches have been devoted to the SARS maps to enable public
to get information of epidemic situation, little research work has been investigated on
applying the Web-GIS based CSCW technologies to enable public participate in ac-
tivities of prevention against SARS, such as the activities of reporting SARS informa-
tion to public health department, collaborating with other medical workers, and send-
ing the SOS signal for urgent medical rescue, etc.

This paper proposed an infrastructure for an urgent medical rescue CSCW system
for public health and security based on WEB-GIS technology. The system aims to
offer a new efficient means for preventing SARS and reducing the disaster and to
enable public to participate the prevention activities against SARS, such as reporting
the SARS information to the public health departments or hospitals, sending or read-
ing the information for rescue, so that hygiene department workers and public could
work together to fulfill the rescue work. It could be beneficial to hurry up the speed of
the processes of urgent rescue and prevent the epidemic virus area from spreading to
larger scale areas that enable more people out of the danger of being possibly affected
by the epidemic diseases. This paper described our research work on the design of the
system infrastructure, system functions, Web-GIS and CSCW integration, and some
key technological issues of the system.

2 Related Works

The Web-GIS and CSCW technologies have extensive application prospects in the
field of urgent medical reuse field for protecting the public health and security, ex-
changing the real time information, and enabling public participated in the collabora-
tive works through Internet.

2.1   Web-GIS Technologies

Web-GIS is a technique that set up geographical information system on Web. User
can get the geographical information mutually by Web-GIS application through Inter-
net. It makes GIS functions expand to web site by web technology. Various kinds of
geographical space data, attribute data, picture can be obtained through web. With the
rapid development of Web-GIS technology, GIS based applications can be developed
with low costs, little maintain work. Web-GIS based system has been popularizing in
large scale [1][3].
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2.2   Web-GIS Based CSCW System

Computer supported collaborative work (CSCW) system provide a means for people
to collaboration [1]. It enables a group of people in different place share the environ-
ment and information, engage the common tasks, such as decision-making. With the
development of web, networking and multimedia technologies, it can enable public to
participate the group collaborative work over Internet.

The Web-GIS Based CSCW system is integrated the GIS tools and CSCW group-
ware tools together to support the collaborative work with spatial information [9][10].
In the Web-GIS based CSCW system, system information, especially the geographical
messages are visualize visualized. It benefits from both GIS and CSCW system for
supporting public participation in the collaborative work.

3   Web-GIS Based Urgent Medical Rescue CSCW System for
SARS Disease Prevention

Web-GIS based CSCW systems are the most efficient means for public communica-
tion with the geo-referenced information. With the increase of the bandwidth, trans-
mission speed of the Internet, the GIS applications in Internet have been promoted
greatly.

In the processes of prevent SARS disease, many data contained the geo-reference
information, such as the specific location or place, latitude and longitude, street ad-
dress and other census and political boundaries. Web-GIS based CSCW systems have
many practical applications in SARS disease prevention. They can be applied in epi-
demic disease surveillance and control, rapid communication of geo-reference infor-
mation, etc. Following is the aspects of preventing epidemic disease and assuring
public health and security.

1. Providing the geographic distribution of epidemic diseases.
2. Analyzing spatial and temporal trends of epidemic disease.
3. Alarm the risk area of epidemic disease.
4. Assessing resource allocation.
5. Decision-making supporting for prevention against epidemic disease.
6. Controlling and monitoring diseases.
There are many advantages in Web-GIS based CSCW system. Web-GIS offers the

graphical user interface, mutual operation on map. All those function meet the de-
mands of a CSCW system. Web-GIS also include useful additional functions to sup-
port CSCW system, such as to setup thematic map, analysis geographical information,
edit map, draw and pursue layer, find special position in map, visit various kinds of
data source, etc. The Web-GIS based CSCW utilizes interaction of computer, GIS,
distribution of network and multimedia comprehensive, supports different place, dif-
ferent specialized colony members to finish task of cooperating together. The goal of
Web-GIS based CSCW is to utilize the computer to overcome the obstacles of the
time and space that the group works to make higher working efficiency. It is an idea
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solution to adopt the technologies of CSCW and Web-GIS to build an urgent medical
rescue CSCW system for public health and security.

The goal of the WEB-GIS based urgent medical rescue CSCW System is to setup a
visual collaborating work environment for government department, public and hy-
giene department to prevent against the epidemic disease such as the SARS disease. In
the design for Web-GIS based CSCW system, the system architecture, personnel roles
design and system functions and system security were investigated in this section.

3.1   System Architecture Design

The system aimed to be used by a group of people in different field, which include the
public health relevant government department, hospitals, urgent medical rescue center,
urgent rescue group and public.  The all processes of SARS disease prevention would
get many departments involved. The GIS-based computer supported collaborative
work system was the assistant for achieving of communication, interactive operation,
effective data processing and GIS data visualization. Figure 1 shows the system
structure.

Fig. 1. System structure of the Web-GIS based urgent medical rescue CSCW system for SARS
disease prevention

Because there were many computers with different kinds of operating system would
work in coordination in the system, the distributed, platform independent system ar-
chitecture were considered for adapting the change of future use. To meet the system
requirement of integrated many computers with different operation system in network,
we choice the J2EE and EJB technology to construct an enterprise level system. This
is discussed in much more detail in ref. [7] and [8].



A WEB-GIS Based Urgent Medical Rescue CSCW System         95

The system architecture was composed of three layers as showed figure 2. The first
the layer of the system was the database layer. The database of the system included the
geography data, SARS data, CSCW data, etc. the middle layer was the system trans-
action, which was consisted of the system function modules, such as the rescue man-
agement, users management, SARS information collection, Collaborative system
functions, etc. The third layer was the user interface, which included the GIS applet,
CSCW workspaces, etc.

Fig. 2. System architecture of the Web-GIS based urgent medical rescue CSCW system

Web-GIS applet was the core component in the system to get and show the geo-
graphical information for public in web site. Also, public can use the GIS java applet
in browser to reporting the most recent SARS case information to SARS cure head-
quarters. After the message from the public received by the headquarter, there will be
a serious of immediate actions for SARS health cure center to take, such as confirming
the information, notifying relevant department, rescue the SARS patient, isolating the
epidemics disease area and broadcasting the information.

System architecture is platform independent, multi-layers and distributed structure.
It can combine GIS database, CSCW database and lots of host computers together and
share the system resource and data.

3.2   The Principle of System Functions Design

Web-GIS based CSCW system for SARS preventing, following basic functions were
considered and realized.

1. Information Sharing. The databases of GIS, SARS and CSCW are the informa-
tion center of the system. All the cooperating work and information sharing depend on
the databases. For example, when the public report SARS epidemic situation through
system, the information will be stored in the database and be shared by others.
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2. Human computer interaction based on WEB-GIS. The Web-GIS is the basis
graphical user interface of man-machine interface in the system. Based on WEBGIS,
interoperable SARS information system obtains the geographical position simultane-
ity. The SARS information reporters, the information managers, the policymakers and
headquarters can use the GIS geographical user interface to work together. The
friendly interface and interactive system is essential and convenient for SARS infor-
mation transmission in flexible way. It provides the basic functions in coordination
work-ing environment.

3. SARS epidemic situation broadcast. In this system, every one participates in the
activities to cooperate, broadcast the epidemic situation data of SARS through WEB-
GIS. The information can be also broadcasted by other medias like text message, short
massages and telephone.

4. Government, hospital and health cure center cooperation. The system can syn-
chronize government; hospital and health cure center and cooperate through the center
database. SARS information in the system can be used to share and exchanged infor-
mation in cooperation.

3.3   System Implementation

According to the system analysis and the proposed system structure of above section,
we have finished a prototype of the system. The system has adopted three layers sys-
tem structure of J2EE. The GIS data stored in the databases, and geographical inter-
face is shown with a JAVA GIS applet in the webpage.

 

 

Fig. 3. Several pictures of the system shot screen to describe the factions of the system
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Here are several pictures of the system interface screens to demonstrate the usage
of the system. The system interface, shown in the top left picture in figure 3, is ex-
plained as following: In the center area of the picture is the SARS map with relevant
SARS epidemic situation information. The legend figure of map is at the upper left
corner. The lower left corner is a key map. The upper right corner is an online meeting
chart room. Below the online meeting chart room is the online user lists of the system.
The lower right corner is a visual teleconference.

There are four pictures in the figure 3. The left top picture showed a distribution
map for the cumulated SARS cases. Right top picture showed the newly increased
distribution of case of the recent day. The relevant information could be shown by
simple clicking a special point or area in the map to inquire about detailed informa-
tion. Left bottom picture expresses a certain tendency of a district through click in the
map. The right bottom picture is SARS case reporting interface by clicking the place
where the SARS cases happened to input the SARS case to the center database. All
the users of the system can share the SARS information in real time and collaborate
with each other by using the online meeting chart room and visual teleconference.

The system could provide a visual GIS and CSCW environment to meet the practi-
cal need in the processes of SARS patients urgent rescue and quickly control the epi-
demic disease. All the processes in urgent medical rescue could be don in real time.
The system could be very useful in responding the sudden outbreak disease and con-
trolling the disease condition in shortest time.

4 Discussions and Further Work

Though the prototype of the system has implemented. There are still lot works to
research in the field of urgent medical rescue for SARS disease prevention. Following
are some key technologies needed investigated in future work:

1. The Java GIS applet: the java GIS java applet is the key part in the system and it
is used be to display the geometrical information in the web side. It supports the all the
data formats of GIS data, which is stored in the databases that support the JDBC con-
nection. Further research on the Java GIS applet is needed for more system functions.

2. GIS and SARS data construction: The basic GIS and SARS data are very im-
portant to the system. Because cost of the GIS data with high precise is to high for us
to constructed a high precise map, in our work the some of GIS maps were con-
structed from the paper maps by using the map editing software. In the future research
work, more precise map of 1:M format will be used in the system.

3. Model of SARS spreading: The model of SARS spreading development is one
our future work. The model of epidemic disease spreading could be very important to
justify the danger level in the area affected by SARS disease. More practical model
could be investigated in the further work.

5   Conclusions

The Web-Based urgent medical rescue CSCW system for SARS disease prevention,
combined the Web-GIS, CSCW, Internet, and java technologies together, could pro-
vide efficient means which not only enable public to get the geo-referenced informa-
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tion of most recent epidemic disease situation, but also enable the public to collabo-
rate with the local government and medical workers to prevent the natural disaster
together. The system can provide the geographic distribution of epidemic diseases,
analyze spatial and temporal trends of epidemic disease, alarm the risk area, assess
resource allocation, perform decision-making supporting for prevention against epi-
demic disease, and control and monitor SARS diseases, so that system could play a
important role in enables the government department, medical workers and public
collaboration for the prevention SARS disease.
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