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What Is Our Product:
One of the most important problems that the parents with little children are suffering from is the situation called “Febrile Convulsion”. It is a quite serious case since it affects the children in deadly ways. It may cause the child to lose his/her consciousness and sometimes make the child remain the paralyzed for the rest of his/her life. Moreover, in extremely cases, Febrile Convulsion may kill the child. What makes it that important is the fact that Febrile Convulsion has not any symptoms and can not be foreseen beforehand by the pediatricians. When the child has any sickness with fever, the sickness can turn into Febrile Convulsion and the fever starts to increase in a very short time interval like 30 minutes. If the child is not taken care of at that moment, he/she may experience the bad effects of the situation as mentioned above.

Febrile Convulsion is mostly seen at the children between the ages of 0-6 and it has an occurring probability of %3 for that age interval. Once the child experiences that situation, the occurring probability of Febrile Convulsion for the second time is %30. These statistical values are significantly high for a child that age.

The only solution for Febrile Convulsion is taking very close care of the child instantly when he/she is sick, especially having an illness with fever. That’s why the parents have sleepless nights when their child is sick. The “Fever Control System” offers parents, the opportunity of welfare sleep at nights, even though the child is sick and also a partial solution for Febrile Convulsion. (Fever Control System offers parents to feel comfortable and safe about their child when he/she is sick.) The system is designed to notify the parents when the child is having a fever or Febrile Convulsion (for the worst case). The parents will be notified by a sound alarm (at the parents’ room) and a portable receiver (which will be pocket size and can be used while doing housework, etc), than the fever value is displayed on a small LCD screen using Radio Frequency (RF) technology. The parents just have to clothe the child with the unallergic belt, so that the infrared thermometer can measure the fever. The parents will be notified if their child has fever at any time of the day and they can do their stuff feeling safer or they can get a better sleep at nights even though their child is sick. 

1) Functions of the product
· Unallergic belt: The measurement part(the part which needs to have a direct contact to child’s skin) has a small size( size of a cell phone at max) and it is connected to the child with an unallergic belt which contains a pocket on it. The infrared thermometer is held on the pocket and the pocket is attached to the belt. The belt is made of an unallergic material in order not to bother the child. If the child turns aside, the system will still work, because the pocket will protect it from any physical effects.
· Usage of infrared technology: The fever will be measured by infrared technology. This technology is currently used by pediatricians and infrared has no harm on children. It is advised that the measurement from the stomach area is ideal.
· Recording the fever values : The system will record the measured fever values in order to be seen by the doctor when needed. Every value that is measured will be recorded.
· Two different receivers for alarm: The system will sound the alarm for two different receivers, one will be a speaker in the parent’s room and the other one will be a portable and small one. The speaker in the parent’s room will help notifying the parents at nights whereas the portable receiver will help notifying anywhere in the house. It can be carried inside the pocket and the user can take it anywhere inside the house. It is a good option especially for housewife or the babysitters.
· Two different alarm types: The system will sound two different alarms, each for different cases. The first type will be sounded when the child has fever. The second alarm type will only sound when the child is having FC, therefore it is a signal for taking immediate action. FC case will be determined by the system by comparing the increasing rate in the fever values. If a high rate is observed, then the system will sound the second type of alarm.
· Easy-Setup:  All that the user has to do is clothing the child with the belt, placing the infrared thermometer onto the pocket on the blet, and then press the on/off switch button. Then the user can leave the rest to the system.
· Settings for user: The user can set the measuring period of the infrared thermometer. It has a range from one minute to fifteen minutes. The measuring period effects the battery life, but measuring frequently is advised although it decreases it.The user will also be able to set the critical temperature value at which the system will start sounding an alarm. The critical temperature value and the measuring period should be determined with the advice of a pediatrician.

· Connecting the product to computer: Since the measured fever values are saved by the system, it has to have a connection to a computer, so that the user can see the saved values whenever he/she wants. Therefore, the system has a USB connection to the computer.
· LCD Screen: There will be two LCD screens; one will be next to the child, attached on the measurement part and the other one will be at the parent’s room, so that the parents can see the fever value instantly.
· Emergency option: If the fever reaches a value that could cause serious harm on child, the system will automatically call the ambulance. This option will take place when the measured value is extremely high; which means parents cannot do anything about it. Pediatrician advice is necessary again for that value, since it can be entered by the user.
·  Using for adults: The system can be used at adults too. The person will understand that he/she has fever and can see the values.
· Hypothermia case: The product can be used in hospitals, especially in the intensive care unit, where the patients can have hypothermia (unexpected very fast drop in the body temperature). The authorized person can see if there is a risk of hypothermia from the LCD. When the product is to be used in the hospitals, this will be another version of the product, which will be different from the “home version”. The version that will be used in the hospitals will have three different alarm sounds. The third one is for the case of hypothermia.
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Figure 1 : This figure is the flow chart of the system. It explains the whole process simply. The infrared thermometer that is connected to the child using an unallergic belt, measures the fever form the baby and then sends the corresponding alarm signals to the main receiver and/or the portable receiver. After the signal is received at the receiver part, the alarm starts sounding and the fever value is displayed on the LCD.
2) Interfaces of the product
· It has a USB port and a USB cable for connecting to computer.
· The system will have 5 buttons on it. There will be one button for switching the system on/off. For navigation of the menu, there will be two arrows (up and down) and also an “OK” button. Using those buttons, the measuring frequency and the critical fever value can be assigned to the system. The other button is for instant measurement. When it is pressed, the temperature is just measured, not recorded and transmitted. With this button, the system can also be used as a classical infrared thermometer. Unless it is pressed, the system will measure, record and transmit the values as default. When the system is on, it will automatically start measuring, recording and transmitting.
· There are 3 LEDs in the system. The first one is to show that the system is on. There will be a green light if the system is on and when it is switched off, the light will be turned off either. The second LED will notify the user if the remaining battery life is critically low. If there is red light on the system, it means the battery needs to be changed. This situation will also be shown on the LCD. The third LED will be used for letting the user know that the system has started measuring the fever and started transmitting the data to the receiver. It will be shown with a blue light.
· The measurement part of the system will be connected to the child with a tiny cable. The measurement part will be stick to the child using silk plaster(will be provided in a necessary amount to the user with the product itself) This cable goes to the hardware part.

· The software part of the system works with the following structure. When the system is switched on, the main screen welcomes the user. When “OK” button is pressed, the settings menu appears on the screen. Using the up & down arrows the user can reach the desired part. This menu includes the measurement frequency and critical fever values. The default values will be assigned by producers with the help of a pediatrician. The user can select the measurement frequency between 1 to 15 minutes using the arrows and after “OK” button is pressed, the settings are done. The critical fever value can be assigned by the user either. After selecting this part of the menu, the user can assign the critical value at which the system starts sounding the alarm. This value is selected again with the help of arrows and finally pressing the “OK” button. The values will be listed in the form of decimal numbers. (i.e. 38.1, 38.2, 38.3…)
3) Detailed information about the product
A) Technical Parameters
We will use some electronic devices during the manufacturing process. Technical parameters about them can be found here.
· LCD Parameters(2x16):
	Display Format              
	16 characters (W) x 2 lines (H)

	General Dimensions    
	80.0 mm (W) x 36.0 mm (H) x 9.5 mm (T)

	Character Size               
	2.95 mm (W) x 4.35 mm (H)

	Character Pitch               
	3.65 mm (W) x 5.05 mm (H)

	Viewing Area  
	64.0 mm (W) x 13.8 mm (H)

	Dot Size  
	0.55 mm (W) x 0.50 mm (H)

	Dot Pitch 
	0.60 mm (W) x 0.55 mm (H)

	Display Type   
	Positive or Negative

	LC Fluid   
	STN Yellow-Green

	View Angle   
	6 o’clock or 12 o’clock

	Temperature Range   
	0oC to 50oC (Operating); -20oC to 70oC (Storage)
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        Figure 1 : 2x16 LCD
· RFID Parameters(433 MHz Module):

Frequency:     





433.92 MHz

Modulation: 






FSK

Frequency deviation:  




±15 kHz

Max. RF output power @ 400W, 3V: 


10 dBm

Sensitivity @ 400W, BR=20 kbit/s, BER<10-3:  
-105 dBm

Maximum bit rate: 





20 kbit/s

Supply voltage: 





2.7 – 5.25 V

Receive supply current: 




250* mA

Transmit supply current @ -10 dBm output power: 
8 mA

Standby supply current: 




8 mA

· Battery Parameters(CR2032 3V Lithium):
· The main system will work with a lithium 3V CR2032 battery. The life of this battery is normally about 2-3 years due to the usage frequency. The battery life varies when used with this product since the measurement frequency can be changed. The battery can be changed easily.

· The speaker in parent’s room will work with 220V from socket.

· The little portable receiver will also work with 3V battery. The battery can be changed easily.
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  Figure 2 : CR2032 3V Lithium Battery
· PIC Parameters(16F877):
-Operating speed: DC - 20 MHz clock input DC - 200 ns instruction cycle
-Up to 8K x 14 words of FLASH Program Memory,

-Up to 368 x 8 bytes of Data Memory (RAM)

-Up to 256 x 8 bytes of EEPROM Data Memory
-Direct, indirect and relative addressing modes

-Power saving SLEEP mode

-Single 5V In-Circuit Serial Programming capability

-Wide operating voltage range: 2.0V to 5.5V

-High Sink/Source Current: 25 mA

-Low-power consumption:

-  < 0.6 mA typical @ 3V, 4 MHz

-  20 μA typical @ 3V, 32 kHz

-  < 1 μA typical standby current
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Figure 2: This figure explains the interface between the components. The battery supplies the power to the whole system. The microcontroller examines the data coming from the infrared sensor and if it is decided to be sent to the receiver, the data is transmitted to the receiver using 433 MHz RF transmitter. Then the data is displayed on the LCD. Also the alarm will start sounding.
B) Physical Characteristics

· The sensor part will be about 10 grams which will be attached to the body and must not disturb the child.
· The main part which will include the RFID and PIC part will be about 200 grams. That will be attached to child’s bed.
· The sensor part will be 30mm x 50 mm and the main part will be in a box which is 100mm x 200 mm.

· There will be a cover for the sensor. This cover is important because it will touch to child’s body so it should not be disturbing. The cover will be made of silicon. The protective box of the main part will be hard plastic, to protect the system from any damage.   

C) Environmental Characteristics
· Fever Control System will be designed for taking better care of our future generations. So the target group's -babies'- comfort gains significance. Our product will provide both comfort and health.
· The product will be user friendly which is important for the product's acceptability.
· Our product Fever Control System will have high maintainability.
D) Standarts
· LCD:

ISO 13406-2: Ergonomic requirements for work with visual displays based on flat panels

· RF Module:
· ISO/IEC 15961:2004 : Radio frequency identification (RFID) for item management 

· ISO/IEC FCD 15962 : Radio frequency identification (RFID) for item management -- Data protocol: data encoding rules and logical memory functions 40.99 35.040 

· ISO/IEC 15962:2004 : Radio frequency identification (RFID) for item management -- Data protocol: data encoding rules and logical memory functions 90.92 35.040 

· ISO/IEC 15963:2009 : Radio frequency identification for item management -- Unique identification for RF tags

4) QFD
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	Accessibility of data
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(5=Difficult, 1=Easy)
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	3
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	ABSOLUTE IMPORTANCE
	45
	57
	61
	4
	16
	18
	18
	

	RELATIVE IMPORTANCE
	21
	26
	28
	2
	7
	8
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