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Project Name: Design a Product for “Sleep  Apnea Syndrome”

Past Week’s Accomplishments (13 October-19 October)

· We talk with patent specialist.

Especially, it is hard to implement a patent application. Ms Ozturk who are the head of the one of  patent company, advise us several issues about patent.

-First, we have to make clear description of our product.

-Second, we have to specify whole possible modification on our product in the future.

-Third, we have to specify our patents’ validity such as whole around world or in Turkey.

· Our software program commences to form.

Buğra and Merve begin to write C++ code. However, our program can be changeable since we strictly contact with Tarık Reyhan. 

· We come together with finance specialist from Deloitte.

 We start to form our financial tables. Detailed work  are attached in the (appendix1).

· We talk with medical company in order gather information on medical sector.

We go to the one of the biggest medical company in Ankara. Bio sept company which is located in ATB Is Merkezi C-Blok No:86 Macunkoy ANKARA, especially focus on medical beds. (Appendix2)

· In addition to this we have to specify our product description according to the order of Tarık Reyhan. (Appendix3)

Next Week’s Planned Activities (20 October-26 October)

· We talk with patent specialist.

· Our software program commences to form.

· We come together with finance specialist from Deloitte.

· We talk with medical company in order gather information on medical sector.

Appendices:

Appendix1

Appendix2:
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Appendix3:

Requirement specification

The product is desired for one-person-bed for this moment and mainly there are two parts: First is detection of the breath periods and the second is changing the person’s position on the bed during the sleeping. There are two important points; one is apnea condition will be minimized that changing of the position will be occurred before the apnea. And the second important thing is, person does not become aware of all processes during the sleep.

System will start to work when person gets into the bed, that first mission will be identifying the normal breath period for some time, for instance five minutes. (This can also be adjustable with the characteristic of patient.) After finding the normal breath period, system will be ready to work. Then normal sampling duration will continue that if period increases and passes a threshold value which will be calculated according to the normal period, first part of the product (detection) warns the second part (pumping) and as a result the body position will change. This process will continue till the breath period returns below the threshold value.  

Product will be full automatic that will start to work when the person is in the bed. Even he or she go to bathroom system will not need to restart anything. However person may turn off the system for energy save when he or she is not in the bed or not sleeping.

System design

Hardware design

The detection of the breath period is important because generally apnea diagnosis is related to approximately 10-second non-breathing period. Therefore our product’s first part is composed of a signal processing device that listens to the person all the sleep time. There are at least two microphones near the person’s head, but not touched, place is desired maximum 30cm away from nose. Microphones take all audio to an audio amplifier.  Then the amplified audio will be filtered by different filter circuits. These filter circuits will be designed according to all possible voices during the sleep produced by person. The voices coming from outside will not be permitted by filter. In order to estimate the necessary signals, the spectral analysis will be performed. After that, the signal will be inputted to analog-to-digital converter or directly ADC port of the microcontroller. Then the software will detect the amplitude (output of A/D) and the frequency (which filter circuit has an output) of signal and decide what the event is. For instance, snoring is also a breath and one of the filter circuits will detect this signal that has a definite bandwidth and amplitude. 

Software design

Low level programming language will be used in the software package because of microcontroller programming and desired to prepare with either C or assembly languages. Since any signal has three properties which are amplitude, frequency and phase; in the program; signal will be processed with respect to its amplitude and frequency mainly. Amplitude will be used to compare the signal levels; on the other hand frequency will be used to the estimate the bandwidth of breath voices including snore, coughing etc. There may be upgrades in the feature of the product in the future and Java language may be also used.

System subcomponents specifications
1. Microphone (Cardioic, condenser)
Electret Condenser Microphones: The condenser microphone is an electrical system that depends upon variations in the internal capacitance (a thin metallic membrane and the stationary back plate). The diaphragm of the condenser microphone is the negatively charged plate of the capacitor. Sound waves moving the diaphragm cause a synchronous change of the capacitance of this capacitor. By moving the plates closer together, the electrostatic attraction between the plates increases. This causes a flow of current back to the positive plate and vice versa. As the sound wave changes, the electrical current changes simultaneously. In electret types condenser plate is made from an electret material to provide the polarizing voltage. It consists of a very light diaphragm (moving plate) and back plate (stationary or static plate) and has a permanent charge implanted into it.

The cardioid microphone shows a heart-shaped polar pattern and has the least signal output for sound sources directly behind the microphone. The total receiving angle of a cardioid microphone is about 130 degrees (about 65 degrees to both sides of the zero axis).
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Microcontroller: Intel 8051 will be used to process the signal and all control of the system.

Analog-to-Digital Converter: ADC0840

Pressure Sensors

Airbags

Valves

Visco rubber

Interface design

Mechanical

The bed is the primary mechanical object of the product. The bed will have all components with itself. There are an electrical air pump, airbags, pipes with controlled valves, pressure sensors and other general bed materials. The size of the bed will be (1x2)m. As a power supply the bed will have an output to the wall for electricity. Just, microphones and control keyboard can be seen from the outside, all other materials will be under the bed.

The number of the airbags have not been decided yet but at least two airbags will be included under the first layer of the bed. One of them is for right and the other is for left. The right and left sides of the bed will be connected separate valves that makes swelled or deflated. Pressure sensors will also be placed right and left sides of the bed to detect where the centre of the body is. Therefore according to signals taken from the pressure sensors the valves will open or close and airbags will fill with air proportionally. Valves will also be used to deflate the airbags.

Swelled airbag will deflate just after body position changes however the swelling and deflating process will continue until the normal person breath normally. 

Electrical

System Block Diagram
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All electrical connections are made by simple electrical cables. Power supply will be city electricity and the essential DC voltages (5V,15V for circuit components and 12V for pump) will be taken by this way. 

The microphone output values will be at milivolts range and it will be amplified and will be passes through band pass filters. The frequency spectrum analyzing is still continuing and after the researches and observations the filter coefficients will be determined.

Microcontroller, probably intel-8051 will be used, has inputs of the filter circuits, pump and pressure sensors. The pump and valves are also controlled by microcontroller.   
Filter Circuits: Below graph is a basic snore signal. The greater part of the energy content is below 5,000 Hz and the main components lie in the low frequency range, at about 130 Hz, and in the mean frequency range, at about 1060, 2200 and 3500 Hz. To detect this signal a band-pass filter will be used with fc =130Hz. In the same manner other essential signals will be detected. 
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Pressure Sensors: Pressure sensors will be a trigger of the whole system that the detection system will be off mode when nobody is on the sensors, meaning on the bed. This also makes the product full automatic. 
Pump
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Weight: 360 g 


Airflow: 337 L / min.


Pressure: 15 mb.

In addition to this pump, we decide to use air compressor in order to satisfy proper pressure.
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