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SYNOPSIS a) Introduction Strictly termed in engineering



and technical manner, a patient monitoring system is a



biomedical application of electronics engineering, in which the medical parameters of  any subject (patient) are sensed and then after signal conditioning, they are monitored at remote or similar level. Designing of such a monitoring system requires analysis of all such parameters, signal conditioning and final estimation of output. Today’s patients face a depressing situation confined to a fixed area tethered to their monitoring equipment. However, recent advances in wireless technologies now make it possible to free patients from their equipment, allowing greater freedom and even making possible monitoring by their health provider while the patient is on the go. In this project, we examine the technology, typical medical monitoring applications and some of the design issues related to employing short-range wireless technology to improve the patient experience.



 Technology should support care providers work and improve patient care performance. The effectiveness of the monitoring technology can mean the difference between life and death. Yet current patient monitoring systems have serious shortcomings. These shortcomings include increased workload associated with managing the monitoring interface, and low positive-predictive value of alarms and warnings regarding patient status. Also, such systems often fail to present relevant information in usable formats, or fail to provide such information in a timely and efficient manner. These problems can impede as opposed to help provision of care. Questions are often raised as to whether these systems enhance or hinder operators' ability to monitor and interact with the patient. These issues must be addressed in order to insure patient safety.



Our project focuses on empirical data and provides interface and technique for human factors research. This project stresses the fact that the design of patient monitoring technology cannot be driven purely by technological forces, and that human factors and ergonomics practitioners must pursue innovative design approaches in order to insure usable monitoring equipment that safe guards patient health.



The sensing of pulse rate and temperature at parametric level and then passing through the signal conditioning and providing the impact of parallel to serial conversion, the information in the form of digital bits are transmitted. On the similar line, the signal received at the receiver side and be converted to parallel bits and then displayed at the display.



In the similar manner, the audible spectrum of the subject under test is traced using the audiogram provided herewith and the replica of which is utilized for the sake of  analyzing and diagnosing the hearing and the disorder with it.



 b) Concept of Channel Encoding and Decoding The key concept of channel encoding lies in the conversion of analog communication path into the digitized coded channel i.e. the modulated digital data from the encoded source is transmitted and traditionally received but during this process, the errors are introduced in the binary sequence received at the receiver. To get rid of these errors, channel coding is done. The channel encoder adds some redundant bits with properly defined logic and transmits them.



In case of decoding, the converse process is carried out i.e. removal of such redundant bits and getting the actual data.



The important parameters of channel encoding are 1) Type of channel coding used. 2) Coding rate, this depends upon the redundant bits added by channel encoder. 3) Coding efficiency, which is ratio of data rate at input to the data rate at output. 4) Feasibility of encoder and decoder.



c) Construction of Operational Units The entire patient monitoring system has following units mounted on PCB Excitation Circuitry I.



Power supply unit



This functional unit provides regulated power supply of +5 volts to the various circuits in the transmitter which constitutes step down transformer; full wave rectifier, shunt capacitor filter and fixed voltage regulator built using IC7805. II.



Clock oscillator



This signal generator performs principal function of supplying clock  (square wave) of 1 kHz, 8 kHz, 572.27 kHz frequency.



 Sensing Circuitry i.



Pulse rate sensor



This section is exclusively designed using LM358 and OPTO-COUPLER. The main aspect of which is the sensing of flow rate variations along the nerves of finger inserted in the test piece.



ii.



Temperature sensor



This circuit is designed using LM35 and LM385 (Fixed voltage reference).The circuit senses the temperature in the range of 15



o



C to



o



150 C and provides the corresponding output. Signal Conditioning Circuitry i.



Analog to digital converter



This device converts the analog signals incoming from sensors and converts them to digital data using ADC0808. The circuit accepts the signals in alternate manner and provides the relevant output. ii.



Parallel to serial converter



This module accepts the parallel data from ADC0808 and converts it to serial out proportionately using ICDM74165. Radio Frequency (RF) Transmitting Circuitry i.



Channel encoder



This circuit is mainly designed using HT12E for encoding of channel being allotted. Introduction of error bits in the signal and transmits them. ii.



Radio frequency (RF) transmitter



This module has the job of modulating the available data using ASK and transmitting it wirelessly.



 Radio Frequency (RF) Receiving Circuitry i.



RF receiver



The receiver after receiving the digital data demodulates it and removes the RF carrier and provides the signal in serial output form. ii.



Channel Decoder



This circuit is mainly designed using HT12D for decoding of channel being allotted. Removal of error bits in the signal and decoding them. iii.



Serial to Parallel Converter



This converter converts the single line data into the multiple lines in the form of parallel bits using IC74HC595. The bus carries the data as per the generated binary values. Output Parameters Display Card



The said subsystem is designed using IC7447 (BCD to Seven segment display decoder) and LT542 (Common anode type) display. This chip after taking parallel data bits as input illuminates the LEDs as per the sequence. The corresponding decimal digit is thus displayed as finished output or final output parameter.



Speech Signal Processing



The subsystem under this title is extensively designed for getting the spectrum of the hearing aid (Ear) under test. Specifically designed using MATLAB, this module generates the audible spectra corresponding to it. Inference of which is nothing but the cure of hearing disability (if any) can be well nourished with LAN to make it multispecious for end users. On the other hand, it can be simulated for DSP module (TMS-3173) or multimedia card whichever is compatible for the application under the mentioned portfolio.
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