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Low-Power System for Detection of Symptomatic Patterns in Audio Biological Signals





ABSTRACT
In this paper, we present a low-power, efficacious, and scalable system for the detection of symptomatic patterns in biological audio signals. The digital audio recordings of various symptoms, such as cough, sneeze, and so on, are spectrally analyzed using a discrete wavelet transform. Subsequently, we use simple mathematical metrics, such as energy, quasi-average, and coastline parameter for various wavelet coefficients of interest depending on the type of pattern to be detected. Furthermore, a mel-frequency cepstrum-based analysis is applied to distinguish between signals, such as cough and sneeze, which have a similar frequency response and, hence, occur in common wavelet coefficients. Algorithm-circuit codesign methodology is utilized in order to optimize the system at algorithm and circuit levels of design abstraction. This helps in implementing a low-power system as well as maintaining the efficacy of detection. The system is scalable in terms of user specificity as well as the type of signal to be analyzed for an audio symptomatic pattern. We utilize multiplierless implementation circuit strategies and the algorithmic modification of mel cepstrum computation to implement lowpower system in the 65-nm bulk Si technology. It is observed that the pattern detection system achieves about 90% correct classification of five types of audio health symptoms. We also scale the supply voltage due to lower frequency of operation and report a total power consumption of ∼184 µW at 700 mV supply.
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The existing system has been experimented for testing the emotions of the subject, type of sounds and their origin.
· In this paper, a design is proposed for the acquisition of audio signals and then process under a standard pattern values with the consideration of lower attributes such as power and system scalability for detection of symptomatic pattern. 
· The outcomes of MelFilters are layered according to energy spectrum for avoiding internal anomalies of signal. 
· Discrete Cosine Transformation is performed for energy spectrum for internal segregation of the signal strength and in general, the signals are appending with decision making approaches. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· If repetitive occurrence of these symptoms is detected in advance, it is possible for the patient or the healthcare personnel to commence remedial action prior to aggravation of the problem.
· These parameters, it is well known that acoustic symptoms, such as cough, sneeze, belching, and so on, are early markers of serious health issues, such as influenza, diarrhea, and whooping cough, especially among children.
· The order of the selected mother wavelet is an algorithmic design decision, which has a direct impact on the complexity of its hardware implementation.
· There are several health risks associated with snoring and leads to serious health problems.             
2.2. PROPOSED SYSTEM 
· We have proposed an algorithm and its corresponding circuit to detect symptomatic patterns in human auditory no speech signals. 
· It need to be referred to that aside from the recognized five acoustic symptoms, the proposed device is scalable to different human non-speech audio as well.
· In this paper, we have proposed a commonplace device primarily based on wavelet transform, mathematical metrics, and mel cepstrum based analysis, which can be used to notice odd human audio signals. 
· The proposed system is more feasible with the user inputs and the Indian environment.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· In order to correctly classify the type of symptom, the acoustic signal needs to be processed efficiently to cause detection.
· However, to do that at a lower hardware cost, we make modification to filter coefficients (algorithm modification) and filter circuit topology (circuit modification) to achieve similar functionality without any degradation in quality at a much lower hardware cost (power).
· The acoustic signals in the form of wavelet coefficients have certain patterns corresponding to the symptom to be detected.
· Although the symptomatic patterns are frequency resolved into separate wavelet coefficients, there are several sporadic spikes in the wavelet processed data, which might trigger false detection. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A review of wearable sensors and systems with application in rehabilitation
	S. Patel, H. Park, P. Bonato, L. Chan, and M. Rodgers, 
	The integration of wearable and ambient sensors is discussed in the context of achieving home monitoring of older adults and subjects with chronic conditions.

	A survey on wearable sensorbased systems for health monitoring and prognosis
	A. Pantelopoulos and N. G. Bourbakis, 
	This paper attempts to comprehensively review the current research and development on wearable biosensor systems for health monitoring.

	KiMS: Kids’ health monitoring system at day-care centers using wearable sensors and vocabulary based acoustic signal processing
	A. Basak, S. Narasimhan, and S. Bhunia, 
	They enable remote, accurate and low-cost health monitoring and can provide personal healthcare with timely detection of health issues.

	Low-power DWT-based quasi-averaging algorithm and architecture for epileptic seizure detection
	H. S. Markandeya, G. Karakonstantis, S. Raghunathan, P. P. Irazoqui, and K. Roy, 
	The algorithm has been designed to be feasibly implementable as battery-powered low-power implantable epileptic seizure detection system or epilepsy prosthesis.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard
2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005






CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















                               CHAPTER 5
CONCLUSION:
    In this paper, we have proposed a generic system based on wavelet  transform, mathematical metrics, and mel cepstrumbased analysis, which can be used to detect symptomatic patterns in audio biological signals. Modifications in the algorithm and the use of low-power methodologies to implement the algorithm into circuit enable the design of a low-power system. The system can be scaled to include other health markers and can also be made user-specific. The MFCC-based processing, which is generally used for speech or speaker recognition, has been shown to successfully distinguish signals that share the frequency spectrum. The algorithm shows a high classification rate (>75%) with a low-power implementation. We believe that the algorithm-circuit codesign strategy followed in this paper is the basis for designing an efficient low-power health monitoring system. 
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