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1. Product Overview


With our product, we are aiming to reduce the worries of infant’s and young children’s parents. The children, who have fever and his/her age is between 0 and 6, carry the risk of Febrile Convulsion (FC) which is the sudden increase in the patient’s fever. This sudden increase in fever can cause serious damage in child’s health it can even cause to death. Fever Control System’s purpose is to control child’s fever regularly, to detect whether the child has FC and to warn the child’s parents if the child has FC with an alarm. Also we are planning to extend our product to determine the hypothermia cases in which the body temperature the decreases very much.
2. The Components of the Designs
2.1 Infrared Measurement System


Infrared technology is currently used by pediatricians and it does not have any bad side effects on children. Thus infrared thermometers will be used while measuring the child’s fever. The measured value will be sent to the main body with radio frequency transmitter.
2.2 Main Body


Main body is the brain of our system. It contains PIC, battery, radio frequency transmitter, LEDs and 4x20 LCD screen. Main body evaluates the values regularly obtained from the Infrared Measurement System with PIC and stores them in the PIC’s memory. It communicates with the other devices of our product with radio frequencies. Parents can manage the setting of the product -such as the frequency of the measurements and threshold value- from the main body. From the LEDs on the main body, parents can see if the battery is low or the device is whether on or off or whether the measurement process happens or not. LCD displays the settings and the measured fever values.
2.3 Receiver

Receiver contains five main parts: speaker, 4x20 LCD screen, radio frequency receiver and battery. The data sent from main body is displayed on the LCD screen of the receiver. If the Febrile Convulsion symptom or high fever is detected, then the receiver gives the appropriate alarm according to the situation. 
2.4 Process
-      Measurement


The measurement is done by taking samples from the infrared thermometer. 
· Data Storage

Measured fever values should be stored to be viewed and analyzed by the doctor. As data storage, on chip memory of the PIC18F4520 will be used.

· Data Transmission 
Gathered data from the infrared thermometer transfers to main body and after evaluating the data, main body sends the fever and the information to whether ring the alarm or not. Both of these communications are done by 433 MHz RFID.
3. Interfaces between the Components
As it is described, Fever Control System consists of three main components; infrared measurement part, main body part and receiver part. The relationship between those parts are given below:

Infrared measurement part: 

The fever values are measured with an infrared thermometer. The measuring part is the only part that has a contact to the child’s skin. The measurement is done by taking samples at certain time intervals. The intervals will be determined with the help of a pediatrician. (i.e. 1 minute sampling interval) The best sampling interval will be determined also considering the battery life. These are the roles of measurement part.

Main body:


This part does most of the task. It does the necessary operations with the incoming data. Once the data comes to the main part from the measurement part, firstly, it faces with ADC. The analog data coming from infrared measurement part is converted into digital values at ADC. This way, the data can be used in PIC and the digital values can be stored in the memory unit. PIC (18F4520) is responsible for determining which data will be transmitted to the LCD on the receiver side. It will check if the fever value is above the critical value or not. If it is higher than the critical value, the RF module will transmit the data to the LCD, but if it is not, it will not be transmitted. The power is supplied by 3V battery during the process at main part.
Receiver part:


The receiver part consists of a 4 x20 LCD, a microcontroller, spekaers and the RF receiver. The incoming data from the main body part is received by the RF receiver and then it is displayed at the LCD. If the data includes fever values above the critical value, the speakers start to sound an alarm.
4.. Operating Systems to be used and Software Structures


The software of our product’s details is explained below. It will be implemented in Java language. The software will be operating on Microsoft Windows.
5. User Interface

5.1 Hardware Interface

Infrared measurement system has no gauge on it. It just measures the child’s temperature. The child wears that part just like belt. This increases comfort and the user-friendliness of the product.

Main body is the part that needs the most of the user interface as it controls all other parts and manages the measured data. 
· LEDs on the main body give information about the conditions of the device. The first LED indicates whether the product is turned on or off with green light. The second one notifies the users about the low battery with red light. And the last one is a sign for measuring process. 

· LCD on the main body shows setting menu and the measured fever values. 

· Finally there are five buttons o main body. One of them turns on or off the device. Two of them are used for direction buttons and opening the menu. One of them is for confirmation. And the last button is used for measuring the fever independently from the regular measurements, and also that independent measurement is not recorded.

As user interface, receiver has a LCD screen. The screen displays the body temperature when the measurement is done. Also the FC threat is announced to parents by an alarm on the receiver.
6.2 Software Interface


Majority of the software will be used in the main body’s LCD display. When the device is turned on, setting menu will appear on the main body’s LCD. With the help of direction and OK buttons, user can manage the settings like the critical fever value, which changes by 0.1C degrees, and the fever measurement frequency.


Also a program is needed for the computer connection. When the user connected the product to a computer by USB, user can access the Fever Control System’s program. With the help of this program, user can view the regularly measured fevers and their times. Moreover, user can have the neat copy of the records in a text file.
7. Appendix
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Figure: System Block Diagram of Fever Control System
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