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A) Abstract


This report is an informative document about Fever Control System with a brief history of the technologies that will be used and simple explanations of how they fit the main idea. This survey does not only contain historical and technical information, market prices and demonstrations of some relevant products are also included. Looking at the current situation, the future market place of Fever Control System is envisioned in order to provide a better base for further analysis of cost, quality and marketing.
B) About the Project

Febrile Convulsion (FC) is a quite serious issue in health sector. Especially, the parents whose children have a tendency to undergo this illness complain so much about it. This system is being designed to help those parents suffering from FC. The parents will know when their child is having a fever and more importantly, they will be notified when their child is going to have Febrile Convulsion. Thus they can take an action immediately.

The basic structure of the system is shown in the figure below:
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As it is seen, there are two different technologies that will be used in the project: Infrared technology and wireless technology. Necessary information about both systems can be found in the following parts of the report.

C) Information About the Product
1) Historical and Technical Information: 

Before the history of infrared and wireless technologies, information about Febrile Convulsion should be given. 

Febrile Convulsion is an illness that occurs due to very fast increasing in body temperature values. The illness is seen with the percentage of 3% (which is quite high ratio for an illness) in children between the ages of 0-6. It comes up with very serious health problems such as lack of consciousness, painful seizures, remaining paralyzed and sometimes even death. Once a child catches an illness with fever, it is a perfect precondition for FC. The fever may rise in a very short interval of time and the child may have one or more of the problems that are mentioned above. Since having fever is the only precondition and there are not any specific symptoms for FC, it cannot be predicted beforehand by the doctors. The only way of avoiding those problems is taking very close care of the child, even at nights. This is the point of origin of Fever Control System; helping parents taking better care of their child.

While designing this project, infrared and wireless technologies are determined to be used. The information about both of them is given below:

· Historical and technical information about thermometers:

Measuring the temperature was a much more difficult thing to do when it is compared to nowadays. It started with the glass mercury thermometer. The founder of glass mercury thermometer was a German physicist, Daniel Gabriel Fahrenheit. It is a thermometer that is a thin glass tube which contains mercury inside. Calibrated marks on the tube allow the temperature to be read by the length of the mercury within the tube, which varies according to heat. There is a bulb of mercury at the end of the thermometer which contains most of the mercury in order to increase the sensitivity. The remaining space above the mercury is usually filled with nitrogen or sometimes it may be a vacuum.
The glass mercury thermometer is used in the following way: In order to measure the fever, the head of the thermometer must be kept in armpit for a few minutes. The mercury’s level in the thermometer changes either upwards or downwards, according to the body temperature. The horizontal stripes help the user read the approximate value from the glass.

There are few types of thermometers that are still in use such as alcohol thermometer, liquid crystal thermometer, resistance thermometer and infrared thermometer. Infrared technology has recently entered the medical sector and it has been very helpful both for doctors and patients. 


The founder of infrared technology was the astronomer William Herschel in the 19th century. Herschel used a prism to refract light from the sun and detected the infrared, beyond the red part of the spectrum, through an increase in the temperature recorded on a thermometer.


Infrared thermometer measures the fever using the infrared light. Infrared is the transformation of heat by light. Infrared light is just like normal light it can be reflected, focused and absorbed. Infrared thermometer uses a lens to focus the light from human body on to a detector. (Thermopile)  The detector absorbs the infrared light and turns it into heat. If the infrared energy gets higher, the thermopile gets hotter. The heat turns into electricity and the electricity is send to a detector and the detector determines the temperature. 

· Historical and technical information about wireless technology:
The founder of wireless technology was Jagadish Chandra Bose. He first discovered the milimeter length electromagnetic waves. He transmitted radio signals over a few hundred yards. In 1885, T.A. Edison used a vibrator magnet for induction transmission. In 1891, Edison obtained the wireless patent using inductance.
Wireless technology has a very wide range of usage area around the world nowadays. Wireless communication is the transfer of information over a distance without any electrical conductors or wires. This type of communication is used in many areas such as two-way radios, cellular telephones, wireless networking, GPS, and satellite television vs.
2) Distinctive features of the project:
Nowadays, doctors use infrared thermometers rather than glass mercury thermometers. The reasons why the glass mercury thermometers are less popular than the infrared thermometers are that:

· Why infrared thermometer?

*** The glass mercury thermometer can’t measure the exact value, it gives an approximate value. The infrared thermometer gives the exact value of the fever, not an approximate value.   

*** User can’t see the value immediately and he/she must wait for a few minutes to get the mercury to correct value. The infrared thermometer gives the value at the time you measure the fever.

*** It is hard to read the glass mercury thermometer’s value. But, the infrared thermometer has a digital screen that is very easy to read.

*** The glass mercury thermometer can break and expose the child to toxic mercury.
As written above using infrared thermometers have much more advantages than using glass mercury thermometers. The only disadvantage of the infrared thermometer is the price. It is more expensive than the glass mercury thermometer but when the subject is health, money should not be a major problem.                                             [image: image3.png]
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· Why wireless technology?

The fever control system will use the wireless technology to obtain the communication between main system and the main receiver (speaker) that will be replaced in the parent’s bedroom. Connecting the speaker and the main system by a cable is easier, but it is not usable. If the communication is provided by using wireless system it will be more applicable. The system will also send information to a little receiver. This receiver will be small, so that the parents can keep it with them while they are anywhere in the house. Bluetooth technology will be used to make these communications between different parts of the system.
3) Structure of Fever Control System:
Fever Control System is basically formed out of two different technologies: Infrared technology and wireless technology. It is a synchronized composition of those two technologies. The main procedure of the system is as follows:
Fever control system is a system which measures the child’s fever and informs the parents about the situation. There will be an infrared thermometer attached to the child either by silk plaster (won’t bother the child while sleeping) or by a belt that carries the thermometer. If silk plaster is going to be used, then the measurement part of the thermometer should be separated from the hardware part and connected to the measurement part (head) via a cable. If a belt is going to be used, there is no need for separating the parts, the thermometer can be attached to child as one part. It is easier to use, but it may bother the child while sleeping. 

The system will measure the sick child’s fever in a specific time interval that will be determined with the advice of the doctor. If there is a rise at the fever value, the system will inform the parents. The information will be achieved by a speaker in parent’s room. The connection between the system and the speaker will be obtained by using the wireless technology. 
The system can also record fever values. By this feature the doctor can see illness’ way and he/she can decide the type of the cure. Also the system will call the hospital if the fever reaches a critical value that the user defined earlier.   
Basically the main purpose of the system is to prevent Febrile Convulsion (FC) while the child and parents are sleeping. FC occurs very fast (in about 30 minutes) and if the parents are sleeping when the FC occurs, the system will sound an alarm and notify the parents. Also, with the addition of portable receiver, the parents can be informed during the day at any place inside the house.
4) Distinctive Benefits of Fever Control System:

· The main benefit of the system is letting the parents know when the child has fever. There will be no need to stay awake all night.
· Since the values are recorded by the system, the doctor can see the values when needed.
· Measuring fever is easy since an infrared thermometer is used in the system.
· Since a portable receiver will be used, the parents will be informed even in the daytime anywhere in the house.
· The user will be able to set the default critical temperature value with the advice of the doctor.
· There will be a different notifying system in case of having Febrile Convulsion. In that case, the parents will be informed with a different alarm and they will know that their child is having FC. They can decide what to do considering the situation.
· When the fever value reaches above a specific value (will be determined by the doctor) the system will call the hospital immediately.
· Adults can also use this system. When an adult is sick, he/she can use the system. For example, when the person is sleeping the system measures fever and records them, then doctor can see the fever rates and times. 
D) Market Situation

1) Competition Analysis:
Temperature monitoring systems are brand new technologies that developed through the past few years. Innovations on these systems opened new sectors for these systems to reach the customers.  

The developments in this sector increased the needs of customers. For instance, thermal imaging cameras which were developed for military operations are being used in the airports today to detect people who are infected with swine influenza by measuring the body temperature abnormalities. Thermal cameras are the most developed systems that are being used in this sector, however they are very costly and the target customer portfolio and the target use of thermal cameras are different than Tech-Care's temperature monitoring system. On the other hand infrared thermometers are cheaper but not convenient compared to our product. Tech-care's temperature monitoring system gives parents freedom and informs the parents about the abnormalities about the child's body temperature for instant and emergent intervention.

2) Possible Competition which may arise with this product:

We believe that our product serves for the good of human health. There are many companies working in this sector that are very innovative and successful but with the wide use of RFID and Bluetooth systems any company that is working to solve the health issues may come up with a similar product. The engineers and technicians working for these companies are more experienced about these technologies so they may be faster than us to produce such a product. However, the add-ons that we are planning to add on this product may increase our share and reputation in the market. 

3) Pricing information on similar products:

Similar products such as thermal imaging cameras are much more expensive (over 3000$) compared to our product. Other products such as infrared thermometers are about 100$ but they fail to satisfy the customer needs in our project where parents are always informed about the child’s body temperature. The detailed information about those products will be given in appendices.
E) Conclusion


Children are our future and bringing up healthy generations should be humanity’s main priority. Maybe our product is not a solution for all health problems. However, our product focuses on detecting one of those hidden dangers, Febrile Convulsion that was explained above. Unlike other similar products, our product has some extra and advantageous properties, which makes our product different and more preferable. According to our plans, our product is for children only, although it can be modified to be appropriate for adults and can be added new features as future extensions.
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G)  Appendix
A-1) RAX-IR Thermal Camera
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Weight

: 0.265kg

Size

: 12cm x 6cm x 3cm

Operating Temperature: -20C - +60C
Sensitivity
: 0.1C
Display
: LCD shows status of battery, indication of power

Sound Alarm
: Automatic alarm for low battery + audible Alarm for max/min temperature rise/fall, user defined.
Price

: US $ 5,896.00(on eBay)

Website:  http://www.raz-ir.com/index.php/raz-ir-pro-thermal-infrared-camera/razir-pro-specifications.html

A-2) FevIR Scan Skin Temperature Measurement System
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Weight

: 166g

Size

: 5.7cm x 4.5cm x 5.2cm

Operating Temperature: -20C - +50C 

Sensitivity
: 0.05C

              Display
: connection to computer via USB 
Sound Alarm
: not present

Price

:

Website:  http://www.thermoteknix.com/brochures/visir/VisIR_Skin_Temp_to_email.pdf
A-3) Digital Baby-Adult Forehead Infrared Thermometer
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Weight

: 63g

Size

: 10.5cm x 3.5cm x 2.2cm

Operating Temperature: +32C – +42C

Sensitivity
: 0.2

Display
: present

Sound Alarm
: talks in six languages

Price

: US $23.96

Website
: http://cgi.ebay.com/Digi
tal-Baby-Adult-Forehead-Infrared-IRThe
rmometer_W0QQitemZ390103047556Q
QcmdZViewItemQQptZLH_DefaultDom
ain_0?hash=item5ad3f41d84
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