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Abstract 
 
Telemedicine, the use of information technology to deliver health care from one location to another, has the potential to increase 

the quality and access to health care and to lower costs. Telemedicine besides facilitating the delivery of quality healthcare to the 
remotest regions, can also prove to be useful to increase the efficiency of urban physicians whose main target is the urban masses. 

This software system offers a telemedicine platform with the ability to create a clinical analysis with textual information and data 
from biomedical peripherals, and send data for consultation. Health care professionals are able to view the data and respond to the 
case using a Personal Computer from remote. 

Since the delay is the enemy for patients, so the integrated and high-speed telecommunication is an optimal option for Telemed-
icine systems. 

 
Index Terms: Telemedicine, telehealth Internet, Java 
 
 

1. INTRODUCTION 
 
Application of electronics, computer and tele-

communication technology for medical information 
exchange from one site to another, to facilitate the 
improvement of health care delivery. 

Lessons learned from other developing coun-
tries indicated that usage for community purpose 
would face problems in operations and cultural 
sustainability, even with the relatively low-cost inter-
net-based system. Computer networks have made 
it possible to share electronic medical records and 
to deliver medical expertise via remote consultation. 
Web-based telemedicine systems have been at-
tempted by many researchers, and the most ap-
proaches are experimented with the use of vide-
oconferencing for remote consultation [1]. 

Prevention and treatment interventions on this 
scale require efficient information management, 
which is critical as clinical care must increasingly be 
entrusted to less skilled providers. To help them, we 
need to find a way not only to improve management 
tools, but also to reduce unnecessary, duplicate 
efforts[2]. To overcome the problems, proposed 
development of internet-based community telemed-
icine in Bulgaria should be based on the concept of 
initially focusing on the essentials. In this paper, we 
developed telemedicine system to promote the idea 
of E-medicine. 

Characteristics in the system 
 
– Provides the efficient and convenient methods 

for patients and doctors to communicate with each 
other and allows patients to send their medical da-
ta/image through the Internet; 

– Build computer-based patient records and 
other electronic information systems that provide 
relatively easy and fast access to large databases 
and that permit the application of powerful statistical 
methods for analysing and displaying those data; 

– Potentially allows easier access to more infor-
mation about a patient than the user either requests 
or needs. 

 

 
 

Fig. 1. Real-time video conferencing between a practitioner 
and a patient or between a practitioner and patient and  

another specialist practitioner. 
 
Fig. 1 show ways in which telehealth can be 

used in determining the problem and making a di-
agnosis. 

The inability to examine a patient directly is fre-
quently raised as a criticism of telehealth's capacity 
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to discover patients' problems and make a correct 
clinical diagnosis. The fact that face-to-face consul-
tations the correct clinical diagnosis is usually made 
in 60%-80% of cases from the clinical history alone 
suggests that telehealth should be able to make a 
correct diagnosis in the majority of cases as long as 
a detailed clinical history is taken[3]. 

Clinical research comparing telehealth with con-
ventional methods of clinical examination and inter-
preting investigations suggests that telehealth is a 
reliable way of making clinical diagnosis remotely. 
The diagnostic accuracy of telehealth consultations 
does not have to be 100% equivalent to conven-
tional methods of clinical practice to make tele-
health a workable proposition. If a telehealth appli-
cation is consistently reliable in a sufficient percent-
age of cases and is of high quality and lower cost, it 
can safely replace some, but not all, elements of 
conventional clinical practice. 

 
Types of telemedicine information. 
In a face-to-face consultation, a physician might 

use some combination of all five senses-sight, 
sound, touch, smell and taste-to assess a patient’s 
condition. In telemedicine, however, the sensory 
data are first converted into electrical impulses for 
transmission to the remote physician. 

Methods to convert smell and taste stimuli into 
electrical signals are still in the experimental stage 
and, while the sense of touch can be translated 
successfully into an electrical equivalent, the re-
verse process is more difficult and not well under-
stood. 

Hence, a consultation relies primarily on the two 
senses of sight and sound[6].  

 
The information (useful data) derived from these 

senses can be divided into four types: 
 text and data; 
 audio; 
 still (single) images; 
 video (sequential images). 

Table 1 gives telemedicine examples of these 
types along with their typical file size in kilo- or me-
gabytes following digitization [4].  

 
Table 1. Typical examples of telemedicine information 
 

Source Type File size 
Patient notes Text < 10KB 
Stethoscope Audio 100 KB 
Chest X-ray  Still image l MB 
Ultrasound Video 10 MB 

 

2. MAIN TEXT 
 
Telemedicine in Bulgaria is a new, seductive, 

and superficially easy-to-use technology, there 
tends to be a belief among health service managers 
that it can simply be made available to clinicians 
who will automatically accept and use the telemedi-
cine systems.  

 

 
 

Fig. 2. TU-Sofia Telemedicine Network 
 

Every developed nation throughout the world, 
whatever the political persuasion of its government, 
is facing serious difficulties with the delivery of 
healthcare to its citizens[5].  

 
The USA and the countries of Europe exhibit the 

full diversity of these different systems but they face 
the same daunting problems, particularly: 

 the increasing age of the population; 
 the increasing cost of medical technology; 
 patient expectations; 
 economic and social change 
These and other factors drive up the cost of 

healthcare and reduce equity of access. [7] 
These advantages are difficult to factor into the 

cost-benefit equation but they are attractive to 
countries such as Australia, Canada, Sweden, 
Norway and Finland where distance and/or climate 
prevent rural communities from experiencing the 
same provision of services as their urban counter-
parts. 

The priorities in underdeveloped countries are 
very different. Often finance, organization, culture 
and/or distance do not allow the authorities to pro-
vide even basic healthcare[8]. 

While underdeveloped countries are unable to 
finance these programmes themselves, a surprising 
amount of progress can be made with small clinics, 
voluntary organizations and satellite links to special-
ists in industrialised countries. 
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3. SYSTEM ARCHITECTURE 
 
In this system, JBoss server maintains the whole 

system, which includes Seam Framework, Rich-
Faces , Hibernate, and PostgreSQL object-relatio-
nal database system. JBoss, by Red Hat, is the 
leader in enterprise-class open source middleware. 
JBoss Enterprise Middleware is comprised of certi-
fied, supported platform and framework distributions 
that are based on JBoss Community projects.  

Seam is a powerful open source development 
platform for building rich Internet applications in 
Java. RichFaces is an open source framework that 
adds Ajax capability into existing JSF applications 
without resorting to JavaScript. Hibernate is con-
cerned with data persistence as it applies to rela-
tional databases. 

System Management can been specified as a 
combination of Service System, Information Sys-
tem, Entertainment System, Security System and 
Department Administration System. And every sys-
tem performs particular functions. 

  

 
 

Fig. 3. System Architecture 
 

The approaches to home monitoring range from 
low-cost and easy to use touch-tone telephone 
systems to more expensive systems that mimic the 
real-time videoconferencing approach in traditional 
telemedicine and web-based systems that allow 
access to patient data from anywhere an Internet 
connection is available[9]. 

These systems are different from web interfaces 
to medical records systems at hospitals. In the hos-
pital systems, only care providers can view and add 
information to records. In the patient-targeted sys-
tems, patients can access their records. One of the 
advantages of current database systems is the 
capability to enforce global integrity constraints on a 
large amount of data. Input of contradicting data will 
be rejected by database systems in order to main-
tain correctness. On the other hand, in medical 

information systems it may be necessary to realize 
two or more databases in one system, where there 
are some controlled contradictions among these 
databases. 

Data sharing and data security are important 
functions required for medical information systems. 
There are, however, cases when we need to show 
non-real data to some users. Security mechanisms 
usually prevent a user from retrieving critical data. If 
a request for retrieval of some data is rejected by 
the system, a user may find there is something 
secret being kept from him. Using PostgreSQL rule 
system in medical information systems, doctors can 
make a smooth explanation of a patient's condition 
in serious cases, when hiding real data is required 
[10]. 

I believe that PostgreSQL rule system can be 
applied to many fields in medical data processing.  

 
 

CONCLUSION 
 
The goal of this E-Medicine system was to 

demonstrate that an asynchronous web-based tel-
emedicine system could be successfully imple-
mented with low-cost components that are available 
off the shelf.  

Even novice computer users were able to oper-
ate the system, although the web browser user 
interface may be too complex for some. 

A larger trial with a patient population that has a 
greater need for telemedicine support is needed to 
comprehensively test the clinical impact of E-
Medicine systems.  

In conclusion, after painting a brief picture of 
some of the interests affecting telehealth, we see a 
rosy future. The unifying point of contact among 
government, professional groups in health care, 
and the telecommunications industry is a focus on 
consumers. The interest of the telecommunications 
companies is in providing the pipeline for services 
into the home. It is interesting to see the interest of 
consumer IT companies in health care on the Inter-
net as a major area of growth potential. 

  
 

References 
 

[1] MARILYN J., "Telemedicine". Committee on Evaluating 
Clinical Application of Telemedicine, National Academy 
Press, Washington, D.C. pp. 20-52, 1996. 

[2] H.K. HUANG, D.Sc., “PACS”, A john wiley&sons, Inc., 
publication, pp.449-467,1999. 



CEMA’10 conference, Athens 119

[3] XIN LI, DANIE J. VALETINO, George J., " A world wide 
web telemedicine System" ,SPIE Proceedings of Medical 
Imagine1996. PACS: design and Evaluation, 
vol.2711,pp.427-439,1996. 

[4] MOUKHEIBIR NW, "The digital clinical diagnostic pro-
cess: An application for telemedicine over the Internet." 
Telemedicine Today, Jun/Jul, 2000. 

[5] Charles, B. L., “Telemedicine can lower costs and im-
prove access”, Healthcare Financial Management, 54(4), 
The Healthcare Financial Management Association, Oak 
Brook, Ill., 2000, pp. 66-69. 

[6] Field, Marilyn J. (Eds.), Telemedicine: A Guide to As-
sessing Telecommunications in Health Care, National 
Academy Press, Washington, D.C., 1996, pp. 26. 

[7] Bashshur, Rasid L., Teardon, Timothy G. and Shannon, 
Gary W., “Telemedicine: A new health care delivery sys-
tem”, Annual Review of Public Health, 21, Annual Re-
views, Palo Alto, Calif., 2000, pp. 613-637 

[8] Huston, Terry L and Huston, Janis L., “Is telemedicine a 
practical reality?”, Communications of the ACM, 43(6), 
Association for Computing Machinery, Baltimore, Md., 
2000, pp. 91-95 

[9] Bashshur, R. L., “On the definition and evaluation of 
telemedicine”, Telemedicine Journal 1(1), Mary Ann 
Liebert, Inc., Larchmont, New York, 1995, pp. 19–39 

[10] Moscovice, I., Wellever, A., Christianson, J., Casey, M. 
and Yawn, B., “Understanding integrated rural health 
networks”, Milbank Memorial Fund Quarterly, 75, Mil-
bank Memorial Fund, New York, NY, 1997, pp. 563–588. 

 


