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Abstract- This paper proposes a diagnosticsystem based on FPGA Implementation. This could cater the need of Patient Care 
Monitoring System for efficient configuration and effective patient monitoring. ADC can be configured to satisfy the 
resolution and sampling rate required by each wireless standard. The proposed system design also aims at detecting the 
abnormal condition of a person suffering from certain set of Neurological and Brain related disorders home based 
environment. Thus the overall system helps in efficient development in rural health care system. 
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I. INTRODUCTION 
 
If the expert’s medical care is available promptly, 
then the need of Health care services at rural or 
remote areas can be definitely improved. Wireless 
technology and telemedicine has provided a new way 
in the delivery of health care. Transmission of 
biomedical signal using wireless technologies has 
been the recent research in telemedicine. 
 
A major motivation to take up this project is due to 
the dearth of qualified medical personnel in rural 
India. Recent statistics taken by the World Bank 
reveal that the ratio of doctors to patients is 7/10000. 
Furthermore, official government reports released by 
the Health Ministry state that rural India is short by 
over 16000 doctors. In this scenario, implementing 
this project would hugely benefit medical services in 
rural areas by automating the patient care system and 
reducing the manpower requirement.  
 

 

 
 
Patient like unstable physiologic regulatory systems, 
suspected life-threatening condition, critical 
physiological state need continuous monitoring to 
handle any crisis. At such times, a patient monitoring 
system is required for “Repeated or continuous 
observations or measurements of the patient, his or 
her physiological function, and the function of life 
support equipment, for the purpose of guiding 
management decisions, including when to make 
therapeutic interventions, and assessment of those 
interventions” [Hudson, 1985, p. 630]. 
 
II. A TYPICAL PATIENT CARE MONITORING 
SYSTEM 
 
A patient care monitoring system is the system that 
includes a various devices such EEG, ECG 3/5/10 
leads, blood pressure, and many such devices which 
help in measuring the vital sign of the patient, which 
could be analyzed by the doctors for diagnosis and 
treatment of the patient[2]. These data’s also stored as 
digital data which help in future references.  
 
In patient monitoring care, some of the vital patient 
parameters such as ECG 3/5/10 leads, Respiration, 
Invasive Blood Pressure (IBP), Non Invasive Blood 
Pressure (NIBP),  Dual Temperature, End Tital Co2, 
Pulse Oxy Meter (SpO2) etc are to be measured and 
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monitored for their correctness.  In addition to those 
parameters, Blood Gas Analyzer, Drug Dosage 
calculator, Drug Management System, RFID in PMS 
are also needed to be monitored for the complete 
integrated Patient Monitoring System [4].  

  

 
Fig 1. A Typical Patient Monitoring System 

 
In the multispecialty large-size hospitals, real-time 
patient location system is also needed. In order to 
provide comfort and mobility to the patient, wearable 
PMS and wireless patch are also required [4]. In such 
cases, the patient care monitoring system, location 
system and portable devices are also necessary to be 
integrated to have a connected and convenient one-
place information system for all the patient needs.  
 
The developments have lead new field called 
telemetry or telemedicine. 
 
III. TELEMETRY  
 
Telemedicine is the area in which it includes the 
effective use of the information technology and 
telecommunication that collectively combined would 
be used in health care. On current scenario with 
intense developments in the sensors and general 
electronics, the telemedicine has become the hub of 
medical field. 
 
The concept of telemedicine could be explained 
aswhich helps in providing clinical health care at 
distance[1]. This concept eliminates the barrier of 
distance health and improves the health care in rural 
community. The Fig 2.Shows a general outline line of 
telemetry system. 

 

  
Fig 2.General outline line of telemetry system. 

 
The E-HEALTH AND MEDICAL GATEWAYS 
forms the base for the telemedicine system which 
forms storage medium that could act as source of 
references for doctors to assist the patients in future. 
They will also enhance relationship between care 

giver and patients as the care giver have more 
knowledge about the patient attended[1]. 
 
IV. METHODOLOGY AND EXECUTION  
 
In fast developing integrated and patient care 
monitoring system there is always a need to tackle 
different challenges. To have good understanding of 
our project, the main objective of this work is to have 
processing units as an standalone unit such that any 
kind sensor could be configured to single processing 
unit and make the system portable, at the same time 
data’s that has to be raw and must be transferred to 
web portal or medical gateway[3]. 
 

 
Fig 3.  Developed model of Patient care monitoring system 

 
During the development of this project there were 
many challenges and hurdles that were to be sorted 
out for the successful completion of this project. The 
challenges that we during the development of this 
project are as follows: 
 
 To create a portable, easy to use and reliable 
monitoring and alert system for doctors. 
 To access Patient information from anywhere with 
wireless internet. 
 To Send alerts with less false positives and with 
no false negatives for dangerous patient vital signs 
directly to a doctor and seek for their suggestions & 
interventions immediately. 
 
In health care monitoring the use of sensors and need 
for monitoring vary with respect to the medical care. 
This paper propose a design for programmable & Wi-
Fi enabled ADC system through which any kind of 
analog sensor could be interfaced. This system would 
be light weight and simple ADC system and transmit 
the digitized data to a central computer/embedded 
controller/mobile phone on which the signals shall be 
interpreted for any specialized purpose. 12bit/16 bit, 
4 channels Analog to Digital Converter ADS1115 is 
used for digitizing the sensor inputs.  Low Power 
MSP430 microcontroller is used to configure the 
ADCs according to the type of sensors selected. The 
raw data shall be transmitted through CCS3000EV on 
wireless mode[3].  



International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009 Volume- 3, Issue-2, April-2015 

FPGA Based Diagnostic system using EEG Signal 
 

96 

The second stage was to devlopean device that would 
measure the EEG signals in home based environment. 
To achieve this we had constructed an the following 
block diagram. 
 

 
Fig 4.Stage 1 of EEG Detection 

 

 
Fig 5. Stage 2 of EEG detection 

 
IV. EEG METHODOLOGY 
 
The block diagram shown above would illustrate the 
methodology. This concept have two stages and the 
corresponding stages are explained below: 
Stage 1. 
 
 It involves the measurement of normal EEG 
signals using near Infra red sensors. 
 The measured signal is quanitiesed using the 
amplitude of sampled signal and stored as references 
signals   
Stage.2 
 It involves the measurement of test EEG signals 
using near Infra red sensors. 
 The measured signal is quanitiesed using the 
amplitude of sampled signal and stored. 
 Both the signals are compared and if there are  
 
Mismatches with the reference signals and the test 
signals then it indicates to which of the reference 
signal is not matched is shown therefore indicating 
the disorder. 
 
From the above we observed that FFT’s are the 
important block of component. Hence we have 
worked on various algorithms such as cooley-turkey, 
radix-R algorithms. We had concluded that Cordic 
algorithm would be the best suitable one. 
 
Then generalized CORDIC iterative equation can be 
written as 

 
      
-for circular CORDIC, αi = tan-1 (2-i) where αi is 
micro rotation angle in each iteration or stage. 
The following are the Advantages observed in the 
cordic algorithms. 
 
 The computational attractiveness of the CORDIC 
algorithm is that it can be implemented using shift 
and addition/subtraction to compute complex 
calculations like trigonometric functions, 
multiplication and division. 
 
V. RESULTS 
 
The cordic algorithm was developed by xillinx using 
VHDL code and is shown below. 
 

 
 
Using Cordicalgorithem we were able sucufully 
implement the FFT for the processing our EEG 
signals. We have developed it in vertx processor and 
the implementation report is given in detail in below 
figures. 
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The following key benefits are observed during the 
development of this project.  
 
 Simple software for configuring Data Resolution, 
sampling rate, analog voltage levels and gain for the 
ADCs on MSP430.  
 On connecting any analog sensor, the program has 
to be just given the type and the rest of the circuitry is 
ready to transmit the data. This makes the ADC 
system be ready for any analog sensors.  
 As the system is defined for transmitting only for 
raw data, the circuit will be simple and no loss of 
data. 
 UDP/LDP protocol shall be used for Wi-Fi 
communication. This will ensure that the 
communication is not really loss.  
Achievements during the development of the project 
are that a practical demo of the patient care 
monitoring was demonstrated in the various hospitals 

across Madurai city and the corresponding remarks 
from the various doctors were obtained. These 
certificate are attested below. 
  
CONCLUSION 
 
The proposed system that could be configured for any 
type of analog sensors is developed and tested. This 
application could be extended toPatient Care 
Monitoring System for efficient configuration and 
effective patient monitoring. 
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The following is the overall Block diagram of the WirelessPatient care monitoring system 

 
 


