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Abstract: - This paper present the functional parts of a wireless board band system (Wi-MAX), its basic 

operation and medical application in Thailand. Our research explain how it can use base stations to provide 

high speed data connections that can be used for voice, medical data and medical consult video services 

(MCVS) to distances of over 20 km. Anywhere, the project aimed to research develop of wireless broadband 

network for medical applications of Medical Center, Prince Maha Chakri Sirindhorn’s, HRH Princess 

Siridhorn, Amphor Ongklaruck, Nakhon Nayok Province, Thailand. This project is integrating other sciences, 

biomedical engineering, telecommunications engineering, electronic engineering and computing technology. 

Includes both direct medical and so on. After this project after the completion of phase 1, then we have to focus 

on medical care, community living around the area radius of the radio wave propagation in the district that 

spreads to the 2.500-2.520 GHz frequency range in Thailand by the standard of broadband wireless technology. 

This project involved 2 Subprojects, namely: Firstly, is development of multi patient monitoring on wireless 

board band technology around MSMC. And finally subproject is medical information application for medical 

image data in MSMC.  

Key-Words: medical applications, Prince Maha Chakri Sirindhorn’s, MCVS, HRH Princess Siridhorn, 2.500-

2.520GHz frequency range, multi patient monitoring, Wi-MAX, MSMC. 

 

1. Introduction 
Thailand is today considered to be the top Medical 

services with a very successful hospital center best 

service more than 80% of world services share. In 

the quest to identify the next generation medical 

service, the hospital center in Nakorn Nayok 

province chose WiMAX-Thai Biomedical 

Engineering Research Association (ThaiBME) 

forum-defined implementation of medical services 

through a WiMAX technology-to open up another 

frontier in the medical services. In 2012, the 

committee ThaiBME group of Executive 

ThaiBME’s staff developed a WiMAX system with 

National Telecommunication Commission, which 

states WiMAX technology will be a focus for the 

future of Thailand Medical Center Services 

(MSMC), and will be the preferred technology to 

deliver e-Health, medical consult in the “Mobile 

WiMAX program”. The Mobile-WiMAX program 

and medical application acceleration projects, which 

aim to develop medical services and base stations, 

were initiated under this system. Towards this end, 

medical center (Prince Maha Chakri Sirindhorn’s) 

offers only world class services capability, and also 

an entire service, medical consult trough an 

WiMAX television, by forming its own system. 

Forming a complete WiMAX system structure, 

including 2.5GHz base station, CPE, network 

elements, physician teams, system integration, 

medical application, ICT operation and services, is 

part of the overall strategy adopted by MSMC for 

development of technology. Cooperating with 

MSMC’s physicians, and leveraging the strengths of 

its medical services group, Thailand is able to speed 

up system development, medical services and 

technology of WiMAX system. WiMAX spectrum 

with good physical characteristics, which is crucial 

to network deployment, has been planned and will 

be released by September 2012 to facilitate the 

MSMC program and subsequent medical work of 

WiMAX systems. To promote global 

interoperability MSMC actively participates in 

international standards of medical services and 

promotes international collaborations. Thailand has 

been working closely with the NTC forum in 

promoting and sharing physician-Thailand 
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experiences. Section 2 of this case study describes 

structure of WiMAX system, Section 3 discusses 

WiMAX testing on site, Section 4 describes vital-

sign measurement through WiMAX network, 

Section 5 describes antenna design for WiMAX 

system, Section 6 describes the design of 

experiment, Section 7 describes WiMAX 

equipments and software configuration and Section 

8 provides conclusions. The material for this paper 

was provided by Assoc.Prof.Dr. Suranan Noimanee 

of computer engineering; who is the liaison for NTC 

of Thailand forum. We coordinated contributions 

from other members of ThaiBME and 

Srinakarinwirot University, was prepared by Plannet 

Communications company Ltd. on behalf of the 

liaison for WiMAX of  NTC forum. Contributors 

were: Professor Prasit Prapinmongkolkarn 

Chairman of the National Telecommunication 

(NTC) of Thailand and Mr. Prapat Ratleardkarn. 

Anyway, HRH Princess Maha Chakri Sirindhorn 

Medical Center has revised its plan to proceed. 

Because of the need to strengthen information 

systems and basic medical services are available 

within the Medical Center. Before you take a high-

speed wireless broadband WiMAX is set to be 

released to the medical center's medical services. 

They tried working on the biomedical engineering 

researchers project's to bring their medical 

application. Such as in medical applications, the 

vital-signs measurement from faculty of 

engineering, Chiang Mai University, faculty of 

engineering KMITL and faculty of Science, 

KMUTL etc,. The medical center has received 

donation from the National Telecommunications 

Commission in amount of 1,000,000 USD. Its 

original purpose was:- Firstly, to give a royal charity 

dedicated to occasion age of a King Bhumibol 

Adulyade 80
th
 birthday. Secondly, to provide a 

center for developing and linking information of the 

patient’s data. And services both inside and outside 

the medical center for development of public health 

data system. Thirdly, to develop information 

technology computer network in order to manage 

the data and knowledge of public health center, 

clinical network, hospital around the province and 

other servers. Next, to create a network of research 

and knowledge management, medical and public 

health. Finally, to develop information systems in 

facilitating services for patients at the referral center 

at the medical center and returned to community 

raised area. Therefore, to test the feasibility of 

adopting WiMAX technology to try to establish a 

new communication channel called telemedicine 

application for medical research talk face to face 

method. Called long-distance consultation with in 

various medical information. Such as vital-signed 

and medical images in digital format is the central 

of the medical center to the health substation, 

include mobile client unit. And to study their effects 

such as interference of high speed broadband 

spectrum with the old system in medical center 

located. By studying the possibility of bringing the 

high speed broadband technology (WiMAX). Used 

to medical services. The medical center as a lead 

agency in managing the project and is the medical 

network hub. There was conducted in the following 

area is completed. They connected via radio 

frequency to client 2 health substations in Nakorn 

Nayok province. In this paper, we proposed medical 

application by WiMAX technology used to create 

new communication channels to the National 

Telecommunications Commission. At the end of the 

period of project. Substance of the report covers 

issues such as requirements and technical feasibility. 

Telecommunication network features and 

components that contain the details of the spectrum, 

the routes to and use of network calls. 

Transportation costs in serving as a model to 

develop in the future. For monitoring and evaluation 

centers. Physician or medical doctors had been 

monitoring and evaluation of every project and 

report results to the Office of National 

Telecommunications Broadcasting and 

Telecommunication Commission (NBTC) to, as 

mentioned above.  Detailed results of the project are 

as follows:- Activities planed: Education and 

development of medical applications, including vital 

signs monitoring of patients on the ambulance 

station. Health Center houses the public that medical 

doctors are required to determine the radius of the 

house is surrounded by high-speed wireless 

broadband (WiMax) of the hospital information 

system development the medical information system 

of a medical imaging center. The Medical/analysis 

under the three sub-projects including. Firstly, Sub-

project 1
st
: Development of Multi Patient 

Monitoring on WiMAX Technology Around 

MSMC and secondary is Sub-project 2
nd

: Primary 

Health Care Mobile Doctor Around MSMC.  

 

2. System Implementation 
2.1 Structure of system profile. 
A WiMAX technology as certification follow the 

IEEE 802.16 space interface specifications from 

IEEE organization. The network specifications of 

WiMAX hardware product. However, they are 

being developed internally by the WiMAX of NTC 

Thailand forum, which include the end-to-end 

networking specifications and network 
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interoperability specifications. The Network 

Working Group within the WiMAX forum is 

responsible for these network specifications, some 

of which involve Access Service Network (ASN) 

control and data plane protocols, ASN profiles, 

Connectivity Services Network (CSN) mobility 

support, Authentication, Authorization and 

Accounting (AAA) interworking with other 

technologies, and various services such as Location-

Based Service (LBS), Multicast and Broadcast 

Service (MCBCS) etc. In this chapter, I will focus 

on the overview of WiMAX technology from the air 

interface perspective.  

 

IEEE standard 

802.16-2004

IEEE standard 

802.16-2004

IEEE standard 802.16/

Cor1.0-2005

IEEE standard 

802.16d-2005

IEEE standard 

802.16e-2005

IEEE standard 802.16/

Cor2.0-2005

Space Fixed and Mobile WiMAX Cirtification

N
et

w
o

rk

WiMAX Forum 

Networking 

Specification

 
 

Figure 1. Fixed and mobile WiMAX first release 

certification. 

 

Figure 1 presents the aforementioned composition 

of the current WiMAX technology, commonly 

referred to as first release profile. Its air interface 

specifications consist of four related IEEE 802.16 

Broadband Wireless Access Standards, that is, IEEE 

standard 802.16-2004, IEEE standard 802.16-

2004/Cor.1-2005, IEEE standard 802.16e-2005 and 

the IEEE draft standard P802.16-2004/Cor.2. Not all 

of the optional features defined in these IEEE 

standards are implemented in WiMAX hardware 

and tested for certifications. Through extensive 

technical investigation analysis to build up the best 

competitive hardware, the WiMAX forum technical 

working in Thailand group published the first 

version of WiMAX system first profile in early 

2007. The latest published version to date 

incorporated error fixes and minor corrections 

without touching the main features selected in the 

first revision. 

Systems Profile

MAC 

Profile

PHY Profile

Radio Profile

Duplexing

Power class

Parameters

Features

Features

Absolute 

Parameters

Minimum performance 

parameters

Per-channel 

width parameter

5MHz
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10MHz

…….
2.5GHz

3.xGHz

2.3GHz

TDD

FDD

Class 1

Class 2….  
Figure 2 Structure of Fixed and Mobile WiMAX 

system profile. 

 

Figure 2 shown a more detailed view of the 

construction of the WiMAX system profile is 

presented from the space interface perspective. The 

system profile is composed of five sub-profiles, 

namely, PHY, MAC, radio, duplexing mode and 

power classes. Even though there are many different 

combinations of center frequencies and channel 

bandwidths accommodating different regional 

spectrum regulations, all Release 1 mobile WiMAX 

products share the same PHY and MAC features 

(profiles) and the same duplexing mode which is 

Time Division Duplex (TDD). In the following, 

some detailed descriptions of key PHY and MAC 

features in the mobile WiMAX system profile are 

offered.  

 

2.2 Wi-MAX system description. 
Our research within the framework of the joint 

(NTC) by the study and development of medical 

applications on the network, high-speed wireless 

broadband (WiMAX)/how to implement research 

applications. Researchers from the biomedical 

engineering research activities at the proposal stage 

1, and the Memorandum of Agreement (MOU) 

between the NTC and the MSMC. The structure in 

Figure 3 and Figure 4, in various forms and with 

developments in other parts. Is planned within the 

framework of first and third sub-projects, working 

with researchers at the Research Society of 

Biomedical Engineering to the appropriateness and 

efficiency of research and development. 
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Figure 3. Medical applications by connecting to the 

network to the second health district. 

 

 
 

Figure 4. Structure of telemedicine via Wi-MAX 

The operation of vital-signs in Figure 4 shows the 

following:- 

1. How to measure the vital signs of patients. 

Patients must be attached to electrodes on the 

patient every time a measurement. 

2.Signs are based on measurements obtained  

from the module receiver - radio frequency 2.4 

MHz (standard IEEE 802.16.4), which has low 

power as possible. (Can be adjusted from 5-100 

mW, which is to prevent harm to patients and 

medical equipment). 
3.A patient's vital signs will be transmitted to the  

telemedicine table has been around less than 10 

meters. 

4.The CPE on the telemedicine table, it sends a 

signal to the WiMAX CPE to connect to the 

Medical Center, King of the Chakri Sirindhorn. 

HRH Princess Maha Chakri Sirindhorn. In this 

study, in a radius of 8-20 k.m. 

This project has created a network of research and 

knowledge management, medical and public health 

systems will be used to patient monitoring such as 

the heart sounds, lung sounds, electrocardiogram via 

WiMAX network.  

 

Figure 5. Overview of medical application via 

wireless broadband technology. 

Figure 5 is a model to measure vital signs, the 

medical doctor remotely via teleconference at the 

tele-consultation and treatment of a doctor, whether 

in the medical center's size or small health district. 

Physicians can provide patients via high-speed 

wireless broadband (WiMAX) has the following 

functions: -  

1. Measuring vital signs of patients. Patients 

must be attached to electrodes on the patient 

every time a measurement. 

2. Vital signs were measured to the modules to 

transceiver frequency of 2.4 GHz with low 

power as possible. (Adjustable from 5-50 mW, 

which is to prevent harm to patients and 

medical equipment). 

3. A patient's vital-signs will be sent to a nearby 

table during telemedicine in less than 10 

meters. 

4. The telemedicine equipment CPE on the table, 

it sends a signal to the WiMAX CPE to 

connect to a medical center in this study were 

within the radius of 80-20 kilometers. 

5. The research of this project has created a 

network of research and knowledge 

management, medical and public health will 

bring a variety of patient monitoring systems. 

Such as heart and lung sound monitoring, 

electrocardiogram monitoring or other vital-

signs monitoring through WiMAX (Prototype 

shown in Figure 14 and how to measure the 

ECG through WiMAX system). 

 

2.3 Design of Implementation 
ECG signal processing system design for long-

distance wireless data transmission module for low 

power, this requires knowledge of many aspects. 

Namely, education, medical theory for the origin of 

the ECG using the basic design of electronic 

circuits, the development of micro-controllers, 
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communication systems, and development of 

software in the computer to be able to perform. The 

research done in the design of the overall system 

will be structured as shown in Figure 6. 
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Figure 6. The structure of the signal processing 

system in the ECG monitoring 

Figure 6 is shown the overall structure of the system 

consists of a portable device for the patient is 

responsible for monitoring the ECG and transmit 

signals via a wireless network in the 100 meters to 

the computer display and storage. Under the 

analysis of signals for signs of unusual and could 

signal a warning to doctors who treat over the 

phone, this system is able to accommodate the 

connection of the patients were 8 people who use 

the system. They can be connected to a network 

computer with a user is an administrator, medical 

treatment and general personnel. 

 

2.3.1 Design of ECG transmitter device   

        though Wi-MAX Backbone. 
The design of the ECG of a channel and through a 

wireless network with a modular transceiver ZigBee 

is shown in Figure 7 contains the measured signal 

using the detection signals from the skin of patients 

with Electrodes, ECG. is represented by the voltage 

coming out with Differential Amplifier circuit and 

the voltage of electricity that can be used to study 

the function of the heart, the signal that it is 

bandwidth in the range between 1 - 100 Hz. for 

interference or radio frequency interference, etc. that 

may come from the patient himself, was then 

designed to amplify the signal and noise reduction 

by using the signal of Active device, such as the 

Operational Amplifier to reduce noise, the signal 

that it is. The analog signal will be sent to. Number 

PIC16F675 microcontroller, which is responsible 

for converting the signals into digital signals with a 

set of modules, ZigBee IEEE 802.15.4 transceiver to 

transmit a signal to the computer data center. 
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Figure 7. The design of ECG monitoring via Wi-

MAX block diagram. 

 

2.3.2 Computer programs for processing and  

         notification of an emergency. 
The hospital's computer server will act as a hub of 

information processing. Store and check for signs of 

the patient. It can sending a signal warning to 

physicians and caregivers in an emergency. It 

consists of a set of program data for receive the 

software and data storage and processing of signals. 

 

2.3.3 Receiving and storage of ECG data. 
Hospital computer server will support the 

transmission of many patients at the same time. It is 

a server -based applications developed with Visual 

Basic working with multi-track processing at the 

same time in 2 parts. The acting in data management 

and signal processing in the receiving and storage of 

this data. It can be displayed in the connection status 

of each patient. And ECG signal graph of the many 

patients at the same time. In the other part is 

connected to an online database, which uses a 

MySQL database to support the user's connection to 

the web service to the application data flow diagram 

is shown in Figure 8. 
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Figure 8. The Data Flow Diagram of ECG signal 

processing application 

To work “Online” physician will be shows the vital-

signs of the patient in real time before you have 

saved data in the database.  And the “Offline” he 

can call the previous patient's database. In the 

database design will be the structure shown in 

Figure 9. 
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Figure 9. Database of  ECG signal processing 

through WiMAX 

 

Figure 10. Measurement results are displayed in real 

time via WiMAX. 

Figure 10 is experimental device developed ECG 

monitoring via Wi-MAX which the main program 

window will display a list of all patients in the 

database. And linker status in real time and display 

time data from the received data. Time to end the 

transmission of data, number of connections that can 

detect heart rate. Users can select a patient's ECG 

display in real time. 

2.3.4 Web Services for connecting with users 

PC as a hub or network switch of data, including 

Apache Web Server Version 2.2.3 PHP Script 

Language Version 5.1.6 and MySQL Database 

version 5.0.24a. Web services are web services 

connected with the development of the 

programming language PHP. Consists of showing 

the connection of the patient. The output signal E C 

G is a graph, most of the details of the patient And 

in parts of the graph to aid in the diagnosis, analysis, 

showing details of a data flow diagram in Figure 11. 
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Figure 11. Data Flow Diagram of  web services via 

WiMAX system and the internet 

 

On the part of the show via computer network, users 

will be able to show our patients with the same 

application on server and display real time status of 

the test results in Figure 12. It shows a web of the 

ECG signal via Wi-MAX and internet. 

 
 

Figure 12. Shows the web of the ECG database via 

Wi-MAX and the Internet 

 

 
 

Figure 13. Shows the web of the ECG database via 

Wi-MAX and the Internet 
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2.3.5 WiMAX Testing on-site at MSMC and  

         Chiang Mai University 
The application was developed by a medical team of 

researchers from Thailand Biomedical Engineering 

Research Association (ThaiBME), and 

Assoc.Prof.Dr. Suranan Noimanee Department of 

Computer Engineering faculty of Engineering 

Chiang Mai University, Thailand is shows in Figure 

14.  

 

 
 

Figure 14. ECG&HS equipment prototype with 

monitoring via Wi-MAX network. 

Figure 16 is the shape of the spectrum range from 

2.5 GHz antenna (Figure 18), which has studied the 

interference of the spectrum of the broadband 

wireless transmission and propagation from the 

antenna, then this is it. the frequency stability is 

equal to 2.36 ppm at 27
o
C and is reduced to 0.003 

ppm when the GPS is already unlocked. Which is 

acceptable. (Default is 2.5 ppm at 30
o
C and is 

reduced to 0.003 ppm when the lock on the GPS). 

The system can take on this project came from the 

Health and Medical Center. Medical doctor in the 

area surrounding the medical center, with the cover, 

it can retrieve data or vital signs of patients and can 

make a tele-consultation the telemedicine table or 

Notebook when he removed the patient according to 

smart phone of physician etc. 

 

 

Figure 15. Tele-Consultation and physician see 

patients from around the home. 

 
 

Figure 16. Radiation pattern of 3-sectors antenna 

system, the distance between the MSMC to two 

health sub-district 

 

 

Figure 17. The 3-sectors Wi-MAX’s antenna at 

Health center and MSMC building.  

The MSMC has been supplying, installing, and 

testing of network devices and connections to 

Buangsarn and Chumphon health district, where the 

system has the following main components:- 

1. Base Transceiver Station (BTS) devices. 

2. Provisioning server devices. 

3. EMS server device, such as VoIP server, 

Video server etc. 

4. CPE (Customer Premise Equipment) 

devices. 

The main function of each device can be 

explained as follow:- 
 1. BTS device serves as a wireless bridge can be 

send data to the CPE device across the state of 

the LOS (Line-of-Sight) and NLOS (None-

Line-of-Sight) with radius to be covered as far 

as 8 kilometers, or may be increased up to 32 

kilometers if you change the distance of the 

device to get BTS. 
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 2. Provisioning Server device acts as a device to  

monitor the implementation of the CPE device 

to get access to the network. The CPE devices 

to get access to detailed information of its 

own Packet to/from the device, so the BTS 

device will be forwarded to the Provisioning 

Server make sure that access to work or not. 

This test can pick up - delivery needs.  

 3. EMS Server device will check the status of 

each device is not functioning normally or 

not. Using the SNMP protocol and status 

message when the device is working deviated 

from the norm. This will make management 

easier. 

 4. CPE device is a terminal device for use at the  

  local health district, both by combining the  

  functionality of the Transceiver, Modem, and  

  the antenna together (Figure 18) by activating  

  the device CPE is trying to connect BTS  

  equipment for use on networks. 

 

 

Figure 18. The 3-sectors BTS antenna installation. 

They are many type of CPE devices, such as indoor 

a desktop application (RSU: Residential Subscriber 

Unit), are active outdoors (OSU: Outdoor 

Subscriber unit), are installed on the vehicle. (If 

installed at an ambulance. The physician's can visit 

patients at home) for use in mobile (MSU: Mobile 

Subscriber Unit) and the type installed on a portable 

computer (PC Card).  Thus, in analyzing the radio 

signals (Terrain Analysis) of the BTS (Base 

Transceiver Station) devices in Figure 16 is derived 

from the design of the research team, which can be 

described as follows:- 

From the simulation on the Terrain database 

using Google Earth’s software by providing 

equipment, BTS stuck at a height of about 60 meters 

(deck floor 16
th
 of the MSMC building) and use the 

90 degrees antenna sector and OSU. CPE is the 

receiver altitude of 2 meters from that which we can 

detect the signal from each point as shown in Figure 

11. The results of the test antenna gain is equal to 

13dBd give Rx Level = 61.1 dBm at a distance of 

8.67 km is the Path Loss = 120.67 dB Interference 

by the location of the radio was BuengSan health 

center and other high voltage equipment. Similarly, 

the Chumpon health center will be a different test at 

the 14.80 km distance as shown in Figure 19. 

 

 
 

Figure 19. WiMAX radiation pattern testing at 

Chumpon health center 

 

2.3.6 Medical Information Application for  

        Medical Image Data in MSMC 
This project is a medical application, medical 

information and other materials. Such as patient 

data, medical image data to be transmitted from the 

medical center to the health district both in height 

speed. Which is development by Thai Biomedical 

Research Association. Digital images from x-ray 

will be stored and processed information to a format 

that is standardized and reliable. To find and run it 

later. This is a standard of PACS (Picture Archiving 

and Communication System). It is a system used to 

store the medical images and used in the 

transmission of image data in digital form by using 

the management data through high-speed wireless 

broadband computer network. By sending the image 

format called DICOM. The standards set by the 

National Electrical Manufacturers Association 

(NEMA). Intended for publication of medical 

images such as CT scans, MRI and other medical 

images. To the same standard will be exchanged 

during medical or software to be read in a medical 

patient data/information that comes from a different 

species or different companies. PACS system is a 

medical information technology developed initially 

for use in the department of radiation directly to the 

surgery because the photos of radiation needed to 

help diagnose diseases and treat patients. It will 

allow the doctor to get the latest and fast analysis of 

radiologists. In addition, my research team will be 

more applications to process image data into the 

image data from X-ray seen as a 2-dimensional 
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conventional display is a 3-dimensional as shown in 

Figure 80. Which contains information that can help 

in diagnosis the disease has a more open-ended or 

even in the future, it may be added as a 4-

dimensional (3-D image of the movement). 

 

 
 

Figure 20. The 3D images to aid in the diagnosis 

through WiMAX .  

The research team presented the PACS system and 

image processing system that can prevent data loss 

and security in the use of a computer network to 

work today, and WiMAX networks as shown in 

Figure 81. This system has the ability to use the 

PACS via web application is also available. PACS 

system as well as a personal computer running a 

network of central hospitals or personal computers 

at health stations. Or you can use the PACS system 

via the Pocket PC makes it possible to monitor the 

patient while at home. The system also can keep the 

equipment safe from hacker with Firewall security. 

It can define security rules for the system with the 

MAC and IP Address to be read from the database, 

and the it is running the RAID system which will 

prevent data loss in case of hard disk storage device 

malfunction. For security to the access WiMAX 

network, my researcher team has designed a device 

that is connected to the PACS system of medical 

center must have the characteristics of the packet 

only one has a code to transmit data each is unique. 

It changes with time WiMAX devices of other 

agencies. This may have future access to the 

network of hospitals medical centers had. In 

addition, the WiMAX devices to access the User 

name and Password must be set to match the radius. 

The system stores the image data for physicians to 

collect data on the storage system on the network 

storage devices, the medical imaging equipment 

such as X-Ray equipment, MRI equipment, they can 

store information into categories and to prevent loss 

due to perform a backup periods of inactivity the 

system or are used. Research team proposed system 

to the snoring sounds of a patient via system then 

the it can to check stored in data files and it can be 

opened from the PACS system has made medical 

treatment can be analyzed snoring sounds of the 

patient. 

 

2.3.7 PACS system in MSMC Medical center. 
The PACS system must to connected with other 

system in the medical center, such as Hospital 

Information System (HIS) and Scanner such as X-

ray digital, Ultra sound, CT Scanner which interacts 

with the LAN as shown in Figure 21. 

 

 

Figure 21. Structure of PACS in MSMC 

 

Figure 21 is shown physicians are observation 

medical images sent from other hospitals to obtain 

consulting through Wi-MAX system with the 

PACS. The X-Ray digital, Ultra sound, there will be 

a small number of images each file has a size of 

about 500-1500 Kbyte. But the CT scanner will 

have a series of 100-200 files and file size of each 

file is approximately 500Kbyte in the transmission 

of images at a time. The problem of the system is to 

send files using protocol UDP, which may cause 

error during the transmission, which has an error of 

about 5 in the 1,000 file in a file that enables 

DICOM Viewer, a viewer cannot read image files as 

a whole, because the load will have to check the file 

before it's error occurred. 

 

How to solve the problem 
 The improved cable, may have to change 

the signal cable from the UDP (User Datagram 

Protocol) is a fiber optic cable and to modify the 

program to get files, check the file before the PACS 

system which allows the speed to slow down while 

at the medical center want to send data as soon as 

possible. Medical image system will be connected to 

the Hospital Information system (HIS) of the 

medical center, the PACS system will have to write 

a program to open HIS with Web services and 
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medical imaging. Overall system, medical center 

does not want the errors to the solution is: -. 

1. Improve the speed of getting information 

faster. 

2. Check the file before importing a DICOM 

Web Viewer system. 

3. Debug the program shuts down when 

opening images must not come up error 

dialog box. 

 

3. Results and Conclusion 

This research has been developed which 

medical data from MSMC to date ECG and other 

medical application over wireless board band or Wi-

MAX network have been implemented. Such as the 

ECG signal is estimated to chart a more accurate 

time series analysis, which we will use the example 

of the value that occurs over time with equally 

spaced. The movement of the time series is likely a 

variation of time series. The trend line is used in the 

study estimates. Also known as regression analysis. 

There are different ways such as, logarithmic, 

polynomial, including the Financial Component, R-

squared, the moving average. This research is 

intended to predict a smooth techniques of ECG 

signal display. In the first period which will the 

number of four-wave, such as P-wave, QRS-wave, 

T-wave and U-wave, so they are to smooth the 

signal if the value is adjusted to a value that is 

wrong as shown in Figure 22. 
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Figure 22. Regression graphs with recession by 

various means. 

 

Figure 22. A comparison of the signal from 

the flat with a special exponential moving average 

and logarithmic functions. In this paper, we use a 

moving average function to do not put all the data 

correlation. ,  but It will be compared at a series of n 

(n is the number of periods to compare data sets). 

The method to calculate the moving average the 

following. 

n

xxx
S nttt

t
11 ...  


 

Where is  

St = forecast at time t. 

Xt = the observation time t. 

n = number of data used averages (period). 
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Figure 23. Shows a comparison of the 

equation moving average signals in different time 

periods. 

Figure 23 can be seen that when increasing 

the n value of the experimental period by a moving 

average to smooth the edges even more. But the 

time period will result in too small waves disappear. 

In this study, we chose a time period equal to 3 (n = 

3). They picked up too much time to make the 

signal level lower than normal. The signal does not 

match the actual measurement signal. And when 

less than 3 periods of time will make the adjustment 

on uneven. The experimental values obtained from 

the ECG signal measurement device developed to 

measure and collect data as a numeric value in every 

10 mS by using an application developed.  

 

4. Conclusion 
With the first year of research funding is still 

difficult to design systems which have a WiMAX 

base station delays the import of radio 

communications, coordination between the 

organizations, etc. However, researchers have tried 

to find a solution. But trying to find a solution to the 

project to continue research. The researcher have 

tried to research the budget process to ensure 

maximum benefits. As the first recipient of research 

grants from the NTC to operate such a project 

would have difficulty understanding the structure of 

the high-speed wireless broadband network 

documenting the progress report in accordance with 

MOU, etc. This project benefits widely.  
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