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Heart Beat Monitoring by Gsm Technology

Abstract— Monitoring of patients is one possible solution. Also, the trend towards an independent lifestyle has also increased the demand for personalized non-hospital based care. The project “Heart beat monitoring by GSM technology” can be used in hospitals and also for patients who can be under continues monitoring while traveling from place to place. Since the system is continuously monitoring the patient and in case of any abnormal in the heart beat rate of the patient the system will immediately message to the concerned doctors and relatives about the condition of the patient and abnormal details. 
Full paper:
  Cardiovascular disease is one of the main causes of death in the many countries and in 1999, it accounted for over 15 million deaths worldwide. In addition, several million people are disabled by cardiovascular disease (WHO, 1999). The delay between the first symptom of any cardiac ailment and the call for medical assistance has a large variation among different patients and can have fatal consequences. One critical inference drawn from epidemiological data is that deployment of resources for early detection and treatment of heart disease has a higher potential of reducing fatality associated with cardiac disease than improved care after hospitalization. Hence new strategies are needed in order to reduce time before treatment.

Embedded systems are one of the emerging technologies which are touching every nook and corner of the mind. “It is impossible to live without these embedded gadgets”-says ELECTRONICS magazine. From the above statement, the liveliness of embedded system can be understood. Data communications is one of the most rapidly growing commercial market areas today, especially “wireless communications”. it is expected that wireless data communications will become even more popular and more extensively used in the medical field. Currently the most popular method of wireless communications is radio frequency transmission.

FEATURES:

· Heat beat indication by LED.

·  Instant output digital signal for directly connecting to microcontroller.

·  Compact Size. 

· Working Voltage +5V DC
II. RELATED WORKS:
 Some severe diseases and disorders e.g. heart failure needs close and continual monitoring procedure after diagnosis, in order to prevent mortality or further damage as secondary to the mentioned diseases or disorders. Monitoring these types of patients, usually, occur at hospitals or healthcare centers. Heart arrhythmias for instance, in many cases, need continual long-term monitoring. However, the patients are often too early released, owing to need of hospital bed for another patient on the waiting list, who needs to be hospitalized immediately. Long waiting time for hospitalization or ambulatory patient monitoring/treatment, are other well-known issues for both the healthcare institutions and the patients. This project provides healthcare authorities to maximize the quality and breadth of healthcare services by controlling costs. As the population increases and demand for services increases, the ability to maintain the quality and availability of care, while effectively managing financial and human resources, is achieved by this project. The use of modern communication technology in this context is the sole decisive factor that makes such communication system successful.
III. IMPLEMENTATION:
The sensor consists of a super bright red LED and light detector. The LED needs to be super bright as the maximum light must pass spread in finger and detected by detector. Now, when the heart pumps a pulse of blood through the blood vessels, the finger becomes slightly more opaque and so less light reached the detector. With each heart pulse the detector signal varies. This variation is converted to electrical pulse. This signal is amplified and triggered through an amplifier which outputs +5V logic level signal. The output signal is also indicated by a LED which blinks on each heart beat. The Heart Beat Sensor provides a simple way to study the heart's function. This sensor monitors the flow of blood through Finger. As the heart forces blood through the blood vessels in the Finger, the amount of blood in the Finger changes with time. The sensor shines a light lobe (small High Bright LED) through the ear and measures the light that is transmitted to LDR. The signal is amplified, inverted and filtered, in the Circuit .By graphing this signal, the heart rate can be determined, and some details of the pumping action of the heart can be seen on the graph. 

 A sample measurement taken with the heartbeat sensor. the blood flowing through the Finger rises at the start of the heartbeat. This is caused by the contraction of the ventricles forcing blood into the arteries. Soon after the first peak a second, smaller peak is observed. This is caused by the shutting of the heart valve, at the end of the active phase, which raises the pressure in the arteries and the earlobe. 

The pulse signal is applied to the P1.0 input of U2 that is ATMEGA 328 (Arduino Uno) which is monitored by the program whenever this input goes high. Internally to U2, there is a counter which counts how many 1ms intervals there are between two high going heart beat pulses. This number is then divided by 60,000 and the result is the pulse rate. For example, if the pulse rate is 60 BPM (beats per minute) there will be a pulse every second. The duration of one heart beat will be one seconds or 1000 x 1ms. Dividing 60,000 by 1000 will give the correct result of 60 which is shown on the display. If there is invalid result (BPM>200) it is invalid and waits for next cycle. 

HEARTBEAT SENSOR Heart beat sensor is designed to give digital output of heat beat when a finger is placed on it. When the heart beat detector is working, the beat LED flashes in unison with each heart beat. This digital output can be connected to microcontroller directly to measure the Beats Per Minute (BPM) rate. It works on the principle of light modulation by blood flow through finger at each pulse.

GSM

GSM (Global System for Mobile Communications originally from Group Special Mobile) is the most popular standard for mobile telephony systems in the world. The GSM Association, its promoting industry trade organization of mobile phone carriers and manufacturers, estimates that 80% of the global mobile market uses the standard. The ubiquity of implementation of the GSM standard has been an advantage to both consumers, who may benefit from the ability to roam and switch carriers without replacing phones, and also to network operators, who can choose equipment from many GSM equipment vendors. Newer versions of the standard were backward-compatible with the original GSM system. For example, Release '97 of the standard added packet data capabilities by means of General Packet Radio Service (GPRS). Release '99 introduced higher speed data transmission using Enhanced Data Rates for GSM Evolution (EDGE). 

The GSM Network – Circuit Switching Domain: The GSM network was designed keeping in mind the voice activities of the user and its main purpose was to provide voice connectivity like Public Switched Telephone Networks but with mobility. The data communication was of secondary importance to this network but to support this also, designers have considered the circuit switching itself the mechanism for transmitting data packets.    

The Mobile Station (MS) directly interacts with one of the Base Transceiver Stations, which in turn interacts with a Base Station Controllers (BSC). BTS and BSC combined together forms the BSS. More than one BTSs are connected with one BSC. The BSC further interacts with Mobile Station Controller (MSC) which is a the heart of the GSM network.  MSC further gives connectivity to the PSTN and other PLMNs.  MSC is also responsible to interact with HLR and VLR, which form the Permanent and Temporary data bases for all the subscribers’ static and dynamic information.

ISP 

ISP is performed without removing the microcontroller from the system. The ISP facility consists of a series of internal hardware resources coupled with internal firmware to facilitate remote programming of the ATMEGA 328 through the serial port. This firmware is provided by NXP and embedded within each ATMEGA 328 device. The NXP ISP facility has made in-circuit programming in an embedded application possible with a minimum of additional expense in components and circuit board area. The ISP function uses five pins (VDD, VSS, TXD, RXD, and RST). Only a small connector needs to be available to interface your application to an external circuit in order to use this feature.

 Using the ISP The ISP feature allows for a wide range of baud rates to be used in your application, independent of the oscillator frequency. It is also adaptable to a wide range of oscillator frequencies. This is accomplished by measuring the bit-time of a single bit in a received character. This information is then used to program the baud rate in terms of timer counts based on the oscillator frequency. The ISP feature requires that an initial character (an uppercase U) be sent to the ATMEGA 328 to establish the baud rate. 

The ISP firmware provides auto-echo of received characters. Once baud rate initialization has been performed, the ISP firmware will only accept Intel Hex-type records.

IV. SOFTWARE REQUIREMENT

EMBEDDED C 

The C programming language is perhaps the most popular programming language for programming embedded systems. Most C programmers are spoiled because they program in environments where not only there is a standard library implementation, but there are frequently a number of other libraries available for use. The cold fact is, that in embedded systems, there rarely are many of the libraries that programmers have grown used to, but occasionally an embedded system might not have a complete standard library, if there is a standard library at all. Few embedded systems have capability for dynamic linking, so if standard library functions are to be available at all, they often need to be directly linked into the executable. Oftentimes, because of space concerns, it is not possible to link in an entire library file, and programmers are often forced to "brew their own" standard c library implementations if they want to use them at all. While some libraries are bulky and not well suited for use on microcontrollers, many development systems still include the standard libraries which are the most common for C programmers. C remains a very popular language for micro-controller developers due to the code efficiency and reduced overhead and development time. C offers low-level control and is considered more readable than assembly. Many free C compilers are available for a wide variety of development platforms. The compilers are part of an IDEs with ICD support, breakpoints, single-stepping and an assembly window. The performance of C compilers has improved considerably in recent years, and they are claimed to be more or less as good as assembly, depending on who you ask. Most tools now offer options for customizing the compiler optimization. Additionally, using C increases portability, since C code can be compiled for different types of processors.

KEIL SOFTWARE

 The KEIL 8051 Development Tools are designed to solve the complex problems facing embedded software developers.In this project we select the KEIL software of version8.08 .Because it provides Device Database and the µVision IDE sets all compiler, assembler, linker, and memory options for you. Numerous example programs are included in this software, and also the KEIL µVision Debugger accurately simulates on-chip peripherals (I²C, CAN, UART, SPI, Interrupts, I/O Ports, A/D Converter, D/A Converter, and PWM Modules) of your 8051 device. Simulation helps you understand hardware configurations and avoids time wasted on setup problems. When testing the software application with target hardware, use the MON51, MON390, MONADI, or FlashMON51 Target Monitors, the ISD51 In-System Debugger, or the ULINK USB-JTAG Adapter to download and test program code on your target system.  

V. Conclusion:
Cardiovascular disease is one of the major causes of untimely deaths in world, heart beat readings are by far the only viable diagnostic tool that could promote early detection of cardiac events. Wireless and mobile technologies are key components that would help enable patients suffering from chronic heart diseases to live in their own homes and lead their normal life,while at the same time being monitored for any cardiac events. This will not only serve to reduce the burden on the resources of the healthcare center but would also improve the quality of healthcare sector. In this project, the heart beat rate of the patient is sensed. When the implant detects a heart beat rate, it will alert the microcontroller which in turn will automatically send the message and provide the patient’s condition so that the patient will be given medical attention within the first few critical hours, thus greatly improving his or her chances of survival.
VI. FUTURE SCOPE:
· This algorithm deals only with single patient. This algorithm can be extended to multiple doctors and multiple patients.

·  In future we can also design PC software to analyze this received signal and generate the report and this can be sent back to the doctor. 

· With the connection established between two ends we can also send patient’s body temperature, blood pressure to doctor’s side.

·  In addition to ECG rate, we can also send EEG (electroencephalogram) and EMG (electromyogram) signals for analyzing.

·  Using GSM technology we can display the ECG signal on doctor’s mobile phone.

· It can be used in hospitals, may be in ICU or general wards so that always a bulky ECG unit is not required.

·  It can also be employed in the houses so that the doctor can come to know about the abnormalities when away. 

· The use of GSM technology simplifies the delivery of health care services and enhances communication between health care providers and their patients.

· It can also be employed in the houses so that the doctor can come to know about the abnormalities when away.

·  The use of GSM technology simplifies the delivery of health care services and enhances communication between health care providers and their patients.
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