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Abstract— In this paper we propose an implementation of a 

WiMAX-based integrated system for e-medicine in the Republic 
of Macedonia. We present developed telemedicine multimedia 
services and their related QoS. We also present the problems and 
challenges for using a public wireless IP network for setting up 
the system. 

I. INTRODUCTION 
The World Health Organisation (WHO) describes 

telemedicine as: "...Practising of medical care by using 
interactive audiovisual and data communication, including 
medical care, diagnosis, consultations and medical treatment, 
as well as education and transmission of medical data."[20] In 
shorthand, the term telemedicine can be defined as the 
application of medicine over distance. Although other 
descriptions of the term exist, this can be accepted as a solid 
base for further discussion. 

In the past decade, technological developments have made 
the delivery of health services, including medical diagnosis 
and patient care possible from a distance. Consequently, 
wireless telemedicine has received high attention from health 
care providers and recipients, governments, industry, and 
researchers. As telemedicine has become a growing new 
interdisciplinary field it is expected to contribute to the 
improvement of health care quality for everyone. Nevertheless, 
although various ideas have been tested and implemented, the 
practical realization of telemedicine depends highly on 
advances in computing and networking techniques. 

Due to the low bandwidth and high costs of previous 
wireless technologies, advanced telemedicine services could 
not be efficiently instigated. Since the deployment of second 
generation mobile networks (2G) and Global System for 
Mobile communication (GSM) researchers have been 
attempting to transmit medical data over wireless and mobile 
links, however with bandwidth limited to around 10Kbps for 
most applications. In recent years, 2.5G or General Package 
Radio Service (GPRS) has been used, followed by the current 
3G and 3.5G High Speed Downlink Packet Access (HSDPA). 
Higher bandwidth has been achieved with WiFi 802.11, with 
the limitations of deployment to very short distances. 

Recently, the establishment of broadband wireless 
standards like WiMAX (IEEE 802.16) enabled 
implementation of telemedicine functionalities that were 
previously possible only with cable links. Wireless 
telemedicine is especially suitable for areas lacking proper 
cable connections or places where installing cable links is 
expensive, difficult, economically unviable or simply 
impossible. For instance, in cases of natural disasters [4], [13], 
installing wireless links is the only possible way to establish 
communication and provide sufficient medical services. 

The result of the fast development in telecommunication 
technologies as well as the growing interest in telemedicine, 
has been the development and deployment of many 
telemedicine applications in the recent years 
[1],[2],[3],[4],[5],[7]. With various potential uses such as 
clinical, educational and administrative, telemedicine can 
bring high quality medical service to under-served areas.  

In an example of how IT can reduce the cost and increase 
quality [9], telemedicine provides a solution to various 
problems such as: access to care for large segments of the 
population, reducing healthcare cost, bringing experience and 
expertise closer to patients and solving uneven geographic 
distribution of service quality. As a result it is possible to 
provide: coordinated and continuous care for patients, targeted 
and highly effective continuous education for providers, and 
highly effective tools for decision support. 

Telemedicine is a specific field where different services 
need varied and often extremely high levels of reliability and 
robustness. Therefore the applied communication technology 
must support different QoS guarantees. For example, wireless 
telemedicine/eHealth applications may require transmission of 
huge volume of non-real-time diagnostic data (e.g., images) 
and real-time video or audio data simultaneously. Several QoS 
parameters (like throughput, timeliness, reliability, security, 
and cost) must be taken into account when designing an 
integrated system for E-Medicine. QoS support should be 
provided in different mobility scenarios (e.g., in a mobile 
ambulance environment as well as in a static in-hospital 
environment). High-speed wireless transmission with QoS 
support would be required for video and voice 
communications between injured patients and physicians 
during prehospital service. Any transmission of real time MMSP’09, October 5-7, 2009, Rio de Janeiro, Brazil. 
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diagnostic multimedia data must be efficient and its quality 
must be constant and guarantee. 

As this paper proposes an implementation of a WiMAX-
based integrated system for e-medicine it is organized as 
follows: After the introduction in section 1, a short overview 
of the work by other authors is presented in section 2. A short 
overview of the WiMax IEEE 802.16 standard is given in 
section 3, followed by a description of the network 
infrastructure we used in the project, in section 4. Section 5 
presents our implementation of the QoS requirements in the 
telemedicine system under development. An overview of our 
medical information system is given in section 6 and the 
developed multimedia services in our system are presented in 
section 7, followed by the concluding remarks in section 8. 

II. RECENT WORK 
The authors in [15] present the architecture and 

implementation of telemedicine via Internet for heart sounds 
and hearing screening diagnosis. Web-based application are 
used as a medium for interaction between patients and doctors 
as several wireless telemedicine multimedia services are 
presented in [2], [5], [6], [7], [9], [16] and [19]. As it is 
essential to provide sufficient QoS required by real time 
traffic such as interactive video and audio applications when 
commercial IP based networks are used for telemedicine 
systems, the authors in [14] analyse the quality of service 
requirements for a typical rural telemedicine applications and 
then propose proper scheduling, traffic engineering and fast-
rerouting as mechanisms that can compensate for IP’s best 
effort debilities. Authors in [17] and [18] present a QoS 
framework for telemedicine applications. 

III. THE IEEE 802.16 STANDARD AND ITS QOS  
WiMAX is a telecommunications technology aimed at 

providing broadband wireless data connectivity over long 
distances. It is based on the IEEE 802.16 standard. The high 
bandwidth and increased reach of WiMAX make it suitable 
for providing a wireless alternative to cable and DSL for last 
mile broadband access. WiMAX can provide broadband 
wireless access (BWA) up to 30 miles (50 km) for fixed 
stations, and 3 - 10 miles (5 - 15 km) for mobile stations.  In 
contrast, the WiFi/802.11 wireless local area network standard 
is limited in most cases to only 100 - 300 feet (30 - 100m). 

The ETSI HiperMAN [12] is the European version of IEEE 
802.16 addressing spectrum access in ranges under 11 GHz. 
There is a second European standard emerging called ETSI 
HIPERACCESS that will define (mostly licensed uses) above 
11 GHz (approximately). The IEEE 802.16 standard covers 
spectrum ranges up to about 66 GHz inclusively. 

When building telemedicine functionalities, the quality of 
service (QoS) of the communication is essential, especially in 
critical services like life video streaming of surgeries or other 
diagnostic signals. The IEEE 802.16 standard includes 
features like integrated QoS and mobility support. The IEEE 
802.16-2004 (also known as IEEE 802.16d) [10] and IEEE 
802.16e are the most popular versions of the standard. The 
standards define several functionalities, such as: operation in 

line of sight (LOS) and in non line of sight (NLOS) conditions, 
integrated support for different scheduling services, mobility, 
and extended coverage. The scheduling services include: 

• Unsolicited Grant Service (UGS) for VoIP 
applications with constant bit rates;  

• Real Time Polling Service (rtPS) for video 
applications with variable bit rates;  

• Extended rtPS (ertPS), for VoIP applications with 
silence suppression features;  

• Non Real Time Polling Service (nrtPS) for file 
transfer applications;  

• Best Effort (BE) for web browsing applications. 
In the IEEE 802.16 QoS model, each packet contains a set 

of QoS parameters such as traffic priority, maximum 
sustained traffic rate, maximum traffic burst, minimum 
reserved traffic rate, minimum tolerable traffic rate, tolerated 
jitter range, maximum delay, vendor-specific QoS parameters, 
and request/transmission policy. 

The functional entities defined in the standard are the 
Subscriber Station (SS), or Mobile Station (MS) in IEEE 
802.16e, and the Base Station (BS). The BS is responsible for 
the centralized QoS scheduling inside its cell based on QoS 
parameters configured by the management system and the 
active bandwidth requests received from the SS. The SS or 
MS must identify a BS, acquire physical synchronization, 
obtain MAC parameters, and attach to the network. In IEEE 
802.16, connections are identified by a Connection Identifier 
(CID) and not by the MAC address of the host as in other 
IEEE 802 standards (IEEE 802.11 for example). The SS MAC 
address is only used in initial authentication. 

The mobility support introduced in the IEEE 802.16e 
standard includes power-saving specifications and handover 
procedures. With respect to power-saving, two modes of 
operation are specified: Sleep and Idle. The Idle mode is more 
power conserving than the Sleep mode, as the MS can turn off 
completely and become periodically available for downlink 
broadcast messages without being registered with any BS. 
With respect to mobility, although different handover types 
are supported in the standard, such as Hard Handover (HHO), 
Fast Base Station Switching (FBSS) and Macro Diversity 
Handover (MDHO), only HHO is mandated to be supported 
by all equipment. With HHOs, transfer interruptions are 
possible when a mobile node switches from one BS to another. 
The handover decision can be taken by the BS, MS or by 
another network entity. The MS gets knowledge of existing 
neighbours via management messages transmitted periodically 
by the BSs. Using this information the MS can perform scan 
and association procedures. Once the handover decision has 
been made, the MS begins the synchronization process with 
the target BS. 

IV. WIRELESS INFRASTRUCTURE  
A WiMAX network is used as a basis for our telemedicine 

services due to the specific circumstances in the Republic of 
Macedonia. There are several state-wide backbone networks 
operated by various data communication providers in the 
Republic of Macedonia. In order to implement our 



telemedicine system we used the backbone network of a fast 
growing privately owned data communication provider. The 
backbone network consists of fiber optic connections in the 
city limits of Skopje and mostly 802.16 (WiMAX) base 
stations throughout the country. The optic fiber connections 
are used for provision of fast bandwidth services where 
possible, while the WiMAX antennas are used for connecting 
hospitals where there is no fiber optic connections. At the end, 
service point 802.11 hotspots are used for wireless devices 
such as PDAs, notebook PCs etc. Although there are other 
providers in the country with a complete fiber optic backbone 
network throughout the country, due to lower costs of 
WiMAX based systems and additional advantages explained 
in the following sections of this paper we decided to use the 
network in question. 

Within the city limits of the capital, Skopje, there is a 
functional fiber optic Metro Ethernet network. Hospitals in the 
city are or will soon be connected to this network. The fiber 
optic connection enables fast and robust connectivity for 
provision of advanced telemedicine services like high quality 
video streaming of surgical procedures, medical visualization 
etc. Even when the fiber optical lines are used for 
communication, the WiMAX wireless lines are utilized as 
backup in case of disrupted cable communication. While 
cables can be physically cut, the WiMAX connections are 
stable even in severe weather conditions.  

Since a wireless backbone network is established 
throughout the country, hospitals in different cities are (or will 
be) connected to the network. Antennas are placed on hills 
overseeing cities, and coverage with the radio signal is good 
and robust. The backbone network is depicted in Figure 1. The 
geographical distribution of hospitals in the country is 
presented in Figure 2. 

 

 
Fig. 1.  Scheme of the wireless backbone network in the Republic of 
Macedonia 

 
Within the hospital premises, a process of placement of Wi-

Fi access points is under way. The wireless connectivity 
should be used by both medical personnel and patients. 

 
Fig. 2.  Distribution of hospitals in towns across the Republic of Macedonia 

 
The WiMAX infrastructure is developed mostly with 

products from Alvarion, especially the BreezeMax product 
line. The network also includes devices from Cisco and 
Alcatel. BreezeMAX supports a wide range of network 
services, including Internet access (via IP or PPPoE tunneling), 
VPNs and Voice over IP. BreezeMAX also supports service 
recognition and multiple classifiers that can be used for 
generating various service profiles for defining various QoS 
for each service profile. When using VoIP devices that do not 
support the DRAP protocol, the required QoS service can be 
provided through a Data (L2) service with a CG QoS that is 
defined in accordance with the estimated bandwidth required. 
The required bandwidth depends on several parameters, such 
as codec type, sample rate and T.38 Fax Relay support. 

V. IMPLEMENTED QOS REQUIREMENTS  
Our wireless health care network consists of entities linked 

via the public WiMAX network. Sharing the network with 
other subscribers can have negative impact on the 
transmission of medical data. For instance, if the network is 
congested, the chances of packet dropping, delay, and 
reductions in the bandwidth can increase. Therefore strict QoS 
requirements had to be implemented for every multimedia 
service build into the system. 

Based on the options provided by the used technology, we 
created 5 different service profiles, with various levels of 
priority. We distributed our multimedia services in the 5 
groups according to the estimated priority for each service. 
The highest priority is given to services with live video and 
audio streaming of diagnostic data (teleconsultations). The 
lowest priority is given to the common use of the Internet for 
browsing medical scientific papers and various online chat 
rooms for delayed written consultations. The three middle 
levels of priority are given to various services performing 
uploads and downloads of multimedia diagnostic material 
(images of X-Ray, MRI, Ultra sound and similar content). 

Furthermore, VoIP conversations are classified in two 
groups: medical consultations and common business 



communication, giving a higher priority to medical 
consultations. Separate IP phones are used for both tasks. The 
necessary data exchanges for non-urgent cases are mainly 
scheduled and performed at night when the IP traffic is 
minimal and the probability of causing congestion is small. 
Some of the typical transmission data rates required by 
telemedicine devices are presented in Table 1. 

Other concerns about the use of public mobile networks for 
health care applications are security and authentication issues. 
These issues were avoided by using tunnelling mechanisms, 
i.e., establishing VPNs, as VPNs have been used traditionally 
in wire line networking technologies. Currently, VPN is 
widely used over the Internet, allowing reliable, secure remote 
access to the users of private networks. In the case of wireless 
networks, mobile VPNs (MVPNs) can be used to add extra 
immunity to the links. 

TABLE I 
SOME TYPICAL DATA RATES REQUIRED BY TELEMEDICINE DEVICES [21] 

Device  Required Data Rate 
Digital blood pressure monitor  <10 kbps 
Digital thermometer  <10 kbps 
Digital audio stethoscope with ECG  <10 kbps 
Ultrasound  256 kb per image 
MRI  384 kb per image 
Scanned x-ray  1.8 Mb per image 
Digital radiography  6 Mb per image 
Mammogram  24 Mb per image 
Compressed and full motion video  384 - 1544 kbps 
 
The classification of multimedia services in different 

priority levels brought sufficient quality for appropriate tasks. 
The scheduling of non urgent communication and processing 
freed resources for urgent operations which often emerge in 
medical systems. The strain on the equipment was uniformly 
distributed. 

VI. IMPLEMENTED INFORMATION SYSTEM FUNCTIONALITIES  
Implementation of telemedicine services is a lengthy and 

continuous process. In the initial stages of implementation two 
hospitals were included in the pilot project: The Institute for 
Respiratory Diseases in Children – Kozle and the University 
Clinical Centre in Skopje. Due to the lack of a modern 
Medical Information Systems (MIS) in the hospitals, the 
project started with essential activities. We developed the 
initial Web based MIS to be used by the staff at the Institute 
for Respiratory Diseases in Children. The MIS is developed as 
a web application that can be accessed by a common Internet 
browser. The staff at the hospital can browse the MIS, log in 
using their username and password and access patient’s data. 
The homepage of the web application is presented in Figure 3. 
As the hospital cannot afford to maintain an IT department, 
the MIS is hosted on the Internet Service Provider’s (ISP) 
servers. Since WiMAX connectivity speeds are high, there is 
no practical need to host the MIS locally at the hospital. 

 

 
Fig. 3.  The web based medical information system in the Institute for 
respiratory diseases in children-Kozle  

 
Querying data in the web based MIS is possible using 

multiple criteria. Data can be searched from other patients 
with similar symptoms in order to learn from previous 
experiences. The entire patient history is accessible online, 
with strong regard to privacy issues. While patient identity 
details are available to the physician in charge of the particular 
case, for other medical personnel with lower access privileges, 
only medical information is available with the identity of the 
particular patient remaining undisclosed. 

A vital part of a telemedicine system is the sharing of 
knowledge, experience and expertise. The implemented MIS 
includes a forum and a virtual chat room where physicians 
participate in mutual consultations. Since the children’s 
hospital and the university hospital are connected to the same 
system, consultations are possible among physicians from 
both hospitals. Furthermore, the system has Internet access 
allowing for advices to be gathered or given to physicians 
anywhere in the world. A schematic overview of the wireless 
information system is given in Figure 4. 

 

 
Fig. 4.  A schematic overview of the wireless information system  

 
The developed system includes software components 

specialized for PDA use. Both patients and staff have wireless 



access to different software modules. Physicians can access 
patient’s data, results from laboratory analyses, forums, chats 
and web sites with medical scientific papers. Patients can 
access their results from different analyses, make 
appointments, and check the availability of certain physicians. 
We paid great attention to the usability of the user interface in 
the PDA applications. Due to the resolution and dimension 
limitations, significant effort was made to maximize the 
utilization of the given space on the small screens and to 
enable easy navigation. We adopted a policy of gradual 
increase of details presented on demand, since scrolling and 
navigating large texts is unpleasant on a PDA device. 

The system includes a Short Message Service (SMS) 
gateway that is used for SMS notifications for both physicians 
and patients. Current functionalities include confirmation of 
appointments for patients, notification for completed 
laboratory analyses, SMS emergency calls for physicians, 
notification for the upcoming time for therapy etc. 

Decision support systems are key components of 
contemporary MISs. Therefore we included a web based 
medical diagnostic expert system that performs self training 
using a heuristic rule induction algorithm that we developed - 
SA Tabu Miner [22]. The data inserted by medical personnel 
while using the e-medicine system is subsequently used for 
additional machine learning. 

VII. IMPLEMENTED MULTIMEDIA SERVICES  
Initially, telemedicine was defined as provision of medical 

services at remote locations without direct physical contact 
between the physician and the patient. Our system 
incorporates modules that enable laboratory results and other 
analyses to be submitted for review to the specialists. 
Physicians working in smaller towns can access the system 
using their accounts and can submit questions along with 
supporting materials electronically.  Special web application 
software modules are developed for submitting images (MRI, 
X-Ray, CAT scan) from remote hospitals in the country to the 
specialist working in the capital. Also results from blood 
analysis are filled in online forms. Specialists review the 
results and can post their reply to the sender. This system 
enables reduction of transport costs, response times are 
drastically smaller and patients do not have to suffer through 
long trips to the specialist. We introduced a system of grading 
each submitted material giving it different priority according 
to the contents and level of urgency demanded by the sender. 
Extremely urgent submissions can even cause the SMS 
gateway to notify the specialist for the incoming request. 

The next step is connecting the Special Hospital for 
Orthopaedics and Traumatology "St. Erazmo" in Ohrid, in 
south-western Macedonia. The hospital already operates one 
of the most advanced MIS in the country. One of the system 
challenges will be integration of the current MIS in Ohrid with 
the newly developed in Skopje. However with the use of 
XML and Web Services, helped by the fast connections of 
WiMAX, initial results are promising. Since the hospital is 
situated about 170 km from the capital, Skopje, travelling is 
often a problem for patients in critical condition. We already 

tested streaming video through the WiMAX connections and 
the next step is to enable experts from Skopje to oversee 
complex surgical operations performed by the surgeons in 
Ohrid specializing in traumatology and orthopaedics. 
Similarly, students at the University hospital in Skopje will be 
able to learn from the live feed from surgeries at the 
specialized hospital in Ohrid. On the opposite side, experts in 
the Ohrid hospital can offer advice to colleagues in Skopje 
over specific interventions performed only in Ohrid. Tested 
speeds promise high quality video. 

We performed a video streaming experiment using a 
vehicle equipped with a WiMAX antenna and an MPEG 
coding device (Figure 5). We established a continual video 
stream that could be used to transmit live feed from the patient 
in the ambulance to the hospitals. The video link enables 
specialists to give advice to first aid workers on the scene of 
an accident, based on real time video feed from the patient’s 
condition. Paramedics could be supervised by experienced 
medical personnel. Due to current limitations of WiMAX, the 
ambulance must not move while being connected online. 
However new equipment based on Mobile WiMAX (802.16e-
2005) is expected to overcome this issue. The equipment used 
in the experiment was SCOM MPEG-2 Digital Video 
Encoder/Decoder. The used WiMAX antennas support 2-10 
Mbit/s. The particular experiment used 2 Mbit/s, but an 
acceptable video quality is achieved even with a 512 Kbit/s 
connection. Another experiment was conducted using a 
personal computer instead of a specialized MPEG coding 
device; however a noticeable delay was evident in the video 
stream. The later architecture is applicable for a smaller 
spectrum of services. 

The small indoor antennas were also used for video 
telephony experiment. We tested a scenario where an older 
woman suffering from strong pain in the back and almost 
immobilized, had to communicate with her doctor for 
consultation. Since transportation of the patient was difficult 
and painful, we brought the WiMAX antennas and IP video 
phones at both locations (the patient’s and doctor’s) and 
established a video link that they used for consultation. We 
also used the video phones for establishing sign language 
communication for patients with impaired hearing. We used 
Leadtek IP broadband videophones (BVP8882). They use 
H.323 protocol for high performance and good quality video 
communication. The quality of the video stream using only 
256 Kbit/s was sufficient for the common sign language to be 
used and understandable by the communicating parties.  

The video signal that we used in most of the testing 
originated from a digital video camera. More import feature is 
streaming of digitalized video signals received from 
analogous endoscopy equipment. We worked on digitalization 
of an analogous signal from a fluoroscopic camera using a 
Plextor MPEG encoder. The digital output from the encoder 
was easily streamed. The received live video could be used to 
consult subspecialists not present at the location where the 
exam is performed. Using VoIP and chat on PDA devices, the 
specialist could provide feedback and guidance to the person 
performing the exam in the field or in the remote hospital. 



The implementation of the system consists of three main 
parts: the database, the online web applications and a 
standalone application that performs batch data processing 
and performs scheduled jobs and maintenance functionalities. 
Most of the applications are developed in Microsoft .NET 
technology, using SQL Server 2005 as a database engine. 
However, due to the system’s modularity and the 
interconnections using platform independent web services, 
certain parts are coded in PHP and hosted on Apache servers 
using MySQL databases. Increased interaction and faster 
response times for the web applications is achieved with the 
use of AJAX. However, backward compatibility had to be 
taken in consideration due to the various older equipment 
found in different hospitals. 

 

 
Fig. 5.  Schematic view of the video streaming experiment  

VIII. CONCLUSION 
Modern wireless telecommunication technologies like 

WiMAX enable the provision of telemedicine services to 
previously unreachable places. On the other hand, web 
services and XML enable the integration of various 
geographically distributed Medical Information Systems into 
an Integrated System for E-Medicine. Since implementation 
of a nationwide network solely for e-medicine purposes is 
economically unviable, the only solution is the use of existing 
commercial networks. The use of an existing commercial 
telecommunication network for sensitive and demanding 
telemedicine services comes with several challenges regarding 
the quality of service and even more important - security. In 
this paper we presented the development of an integrated 
system for e-medicine, explained our approaches to meet the 
arising challenges and defined solutions for the problems 
inherent to the given network infrastructure. 

Experiences gained in this project could be useful in 
countries or areas with similar geographical and/or 
economical conditions. Similar to telemedicine, other systems 
might also need to be implemented over existing commercial 
networks, and the presented experiences might provide the 
initial guide toward implementation and the expected 
challenges. 

REFERENCES 
[1] Fontelo P., DiNino E., Johansen K., Khan A., Ackerman M. Virtual 

Microscopy: Potential Applications in Medical Education and 
Telemedicine in Countries with Developing Economies; Proc. of the 
38th Hawaii Int. Conf. on System Sciences – 2005, pages: 153c - 153c. 

[2] Holopainen A., Galbiati F., Voutilainen K. Use of smart phone 
technologies to offer easy-to-use and cost-effective telemedicine 
services; Proc. of the First Int. Conf. on the Digital Society 2007, pp: 4. 

[3] Maia R. S., Wangenheim A. von, Nobre L. F. A Statewide 
Telemedicine Network for Public Health in Brazil. Proc. of the 19th 
IEEE Symposium on Computer-Based Medical Systems (CBMS'06), 
pages: 495 - 500. 

[4] Olariu, S., Maly, K., Foudriat E.C., Yamany S.M. Wireless support for 
telemedicine in disaster management. ICPADS 2004. Proc. of Tenth 
Int. Conf. on Parallel and Distributed Systems (ICPADS 04). Volume , 
Issue , 7-9 July 2004, pages: 649 - 656 

[5] Paul D. L. Collaborative Activities in Virtual Settings: Case Studies of 
Telemedicine. Proc. of the 38th Hawaii Int. Conf. on System Sciences 
– 2005, pages: 147a - 147a. 

[6] Tulu B., Chatterjee S. A Taxonomy of Telemedicine Efforts with 
respect to Applications, Infrastructure, Delivery Tools, Type of Setting 
and Purpose. Proc. of the 38th Hawaii Int. Conf. on System Sciences, 
2005, page 147.2. 

[7] Yamauchi K., Chen W., Wei D. 3G Mobile Phone Applications in 
Telemedicine - A Survey; Proc. of the 2005 The Fifth Int. Conf. on 
Computer and Information Technology (CIT’05).  

[8] J. Mauricio Lach, Ricardo M. Vazquez. Simulation Model Of The 
Telemedicine Program, Proc. of the 2004 Winter Simulation 
Conference, pages: 956 – 960 

[9] Zielinski K., Duplaga M, Ingram D., Information Technology 
Solutions for Health Care, Health Informatics Series, Springer-Verlag, 
London Ltd  2006. 

[10] Standard for Local and Metropolitan Area Networks: Air Interface to 
fixed and Mobile Broadband Wireless Access Sys., IEEE 802.16-2004. 

[11] Standard for Local and Metropolitan Area Networks: Air Interface to 
fixed and Mobile Broadband Wireless Access Sys., IEEE 802.16-2005. 

[12] ETSI. Broadband Radio Access Networks (BRAN); HiperMAN; Data 
Link Control (DLC) layer, 2006. 

[13] Ziadlou D., Eslami A., Hassani H.R., Telecommunication methods for 
implementation of telemedicine systems in crisis, Third Int. Conf. on 
Broadband Communications, Information Technology & Biomedical 
Applications, 2008. 

[14] Malindi P., Kahn M. T., Providing QoS for IP-based Rural 
Telemedicine Systems. Third Int. Conf. on Broadband Comm., 
Information Technology & Biomedical Applications, 2008. 

[15] Salleh S., Kamarulafizam I., Chowdhury A. I., Zamri M. Z., Signal 
Processing Application for Telemedicine, Proc. of the Third Int. Conf. 
on International Information Hiding and Multimedia Signal Processing 
(IIH-MSP 2007) - Volume 02, pp 197-200, 2007 

[16] Chorbev I., Mihajlov M., Wireless Telemedicine Services as part of an 
Integrated System for E-Medicine, MELECON2008, The 14th IEEE 
Mediterranean Electrotechnical Conf., France, 2008, pages 264-269 

[17] Lage, A.L.; Martins, J.S.B.; Oliveira, J.; Cunha, W., A quality of 
service framework for tele-medicine applications, Proc. of WebMedia 
and LA-Web, 2004. Page(s): 18 – 20 

[18] Bhargava A.,Khan M. F., Ghafoor A., QoS Management in Multimedia 
Networking for Telemedicine Applications, Proc. of the IEEE 
Workshop on Software Tech. for Future Embedded Systems, 2003. p 
39 

[19] Guerri, J.C.   Palau, C.E.   Pajares, A.   Belda, A.   Cermeno, J.J.   
Esteve, C.M., A multimedia telemedicine system to assess 
musculoskeletal disorders. Proc. of the Int. Conf. on Multimedia and 
Expo. ICME '03, 6-9 July 2003, page(s): I- 701-4 vol.1 

[20] Beolchi L, editor. Telemedicine Glossary, 5Th Edition. Brussels, 
Belgium: European Commission; 2003 

[21] Ackerman M., Craft R., Ferrante F., Kratz M., Mandil S., Sapci H., 
Telemedicine tech., Telemedicine Journal and e-Health, 8, 1, p71, 2002. 

[22] Chorbev I, Mihajlov D, Jolevski I, Web Based Medical Expert System 
with a Self Training Heuristic Rule Induction Algorithm, Proc. of The 
First Int. Conf. on Advances in Databases, Knowledge, and Data 
Applications, DBKDA 2009, Cancun, Mexico, p. 143-148..  

View publication stats

https://www.researchgate.net/publication/224606794


<<
  /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
  /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 true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


