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1 Introduction to working environment 

1.1 Background 

With the increase of vehicles in the world motor accidents also increase 

tremendously. Considerable amount of the accidents is due to vehicle failures. Among 

main failures the tire failures lie in the top. Studies of tire safety shows that 

maintaining proper tire pressure, observing tire and vehicle load limits and inspecting 

tires for cuts, slashes and other irregularities are the most important things to avoid 

tire failures [1]. Common tire failures are tread separation, blowout and flat tires. 

From drivers consideration maintaining proper tire pressure is the main thing possible 

to avoid above failures and also the accidents. In this case drivers have to completely 

depend upon the tire inflators available in gas stations and in tire shops. 

With the above mentioned steps along with other care and mountainous activities, 

improve vehicle handling and helps to protect against breakdowns too [2], The tire 

pressure directly affects the fuel efficiency of the vehicle since it directly related to 

frictional force offered by tires. In the other hand the life time of the tire itself is 

affected by the tire pressure. 

Achieving the exact tire pressure and maintaining it is very important. Drivers have 

no control upon achieving the exact tire pressure. Driver can set the inflation pressure 

and tire inflator takes over the job. When the operation completed the machine 

indicate that and the driver has to trust it. There is no other method to double check 

the pressure and hence tire inflator has to be reasonably accurate and reliable. As 

shown in the Figure 1.1, by naked eye the under inflated tires can not be identified 

easily [3]. 



Figure 1.1: Correctly Inflated and Underinflated Tire. 

The tire inflator is an essential machine for gas stations today. Apart from that all the 

tire shops must have a tire inflator. Normally there is only one tire inflator available in 

one place and it is used to inflate all types of tires. That is, from bicycle tire with 

smaller volume to truck tires with larger volume. The tire inflator must be treating all 

these tires similarly. That is small tires and also large tires should reach the set 

pressure accurately and as quickly as possible. To have quick inflation, for large tires 

flow rate of air should be increased and for small tires the flow rate must be small to 

avoid over inflation since for small tires, due small volume, pressure can be 

dangerously high if more air enters the tire. 

Hence accurate tire identification is essential for tire inflators for efficient operation. 

The identification method must be very accurate that is if accidently a small tire 

identified as a larger tire may end up with blowout of the tire. Tire inflators are a 

commercial product and goes with customer satisfaction. Hence one accident may end 

the carrier of a particular brand name. In this situation all the tire inflators in the 

market comes with a simple on off controller and it is slow in operation. To be 

competitive in the market the inflator must be reliable, fast and at the same time it 

should be cheaper. 

To make the tire inflator cheap it is difficult to use real time flow controllers. In this 

case manufacturers prefer to keep the flow rate constant and vary the inflation time, 

which is the valve opened time interval so that the air can inflate to tire. To make the 

operation faster normally flow rate has to fix at a high value. In this situation for small 
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tires the pressure rise is high for even small inflation time intervals. In this case there 

is a risk of tire blowout. Hence normally tire inflator comes with small inflation 

cycles and these machines are slower in operation. With this situation accurate tire 

identification is essential in tire inflators to have better operation. 

1.2 Pressure inside Tire 

The tire connector is used to connect tire inflator to the tire (Figure 1.2). When the 

connector is connected to the tire, the tire and the inflator (connector, hose, up to 

pressure sensor) are act as a single system. In other words, pressure inside the tire and 

pressure inside the pressure sensor synchronize. What ever the pressure variation 

occurs inside tire is sensed by the pressure sensor. 

Figure 1.2: Tire Connector 

When the valve is opened the inflation of air begins. The pressure inside tire starts to 

rise and soon after inflation stopped, then pressure inside tire starts to decay and settle 

in a pressure which is higher than the starting pressure as shown in Figure 1.3. 

Hose 

connector 
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Time t i m e 

Figure 1.3: Dynamic Pressure Rise inside a Tire with Time. 

According to the results obtained it is not possible to rely on the real time pressure. A 

relationship with the real time pressure and the actual pressure can be obtained if the 

system remains unchanged. But the out put pressure of the compressor available in 

gas stations is not constant. It varies normally between two threshold values (7 psi to 

10 psi). Even if compressor fixed at a constant value the system consists of the tire 

also. The tire connects to the machine varies in a large range and also new tire types 

comes to the market unpredictably. The actual pressure that is required is the final 

pressure where the finally pressure settled. To get that pressure first of all the inflation 

valve has to be closed and secondly have to wait until the pressure settles. In this case 

the controller of the tire inflator should have an idea where the pressure will settle for 

a particular tire. The controller should now have a prediction capability apart for the 

tire identification capability for efficient operation. Before predicting the tire 

identification is critical and it must be fast and reliable. 
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1.3 Goal 

The goal is to develop a neural network based method to identify the tires correctly. 

There are some properties that the system should have, which are being identified as 

important. 

• The model should be automatic 

• It should be able to adapt for new tires 

• Fast operation is required 

• It must be accurate and reliable. 


