Traffic Light Problem Description
Fixed time control

Traffic signal phase changes are based on one of three systems: pre-timed, semi-actuated, and fully-actuated. The simplest control system uses a timer (fixed-time): each phase of the signal lasts for a specific duration before the next phase occurs; this pattern repeats itself regardless of traffic. Many older traffic light installations still use these, and timer-based signals are effective in one way grids where it is often possible to coordinate the traffic lights to the posted speed limit. They are however quite disadvantageous when the signal timing of an intersection would profit from being adapted to the dominant flows changing over the time of the day. Pedestrian and roadway traffic signals may be fitted with readouts showing the countdown until the next signal change.
Dynamic control

More sophisticated control systems use electronic detector loops, which are sensors buried in the pavement to detect the presence of traffic waiting at the light, and thus can avoid giving the green light to an empty road while motorists on a different route are stopped. A timer is frequently used as a backup in case the sensors fail; an additional problem with sensor-based systems is that they may fail to detect vehicles such as motorcycles or bicycles and cause them to wait forever (or at least until a detectable vehicle also comes to wait for the light). The sensor loops typically work in the same fashion as metal detectors; small vehicles or those with low metal content may fail to be detected.
It is also commonplace to alter the control strategy of a traffic light based on the time of day and day of the week, or for other special circumstances (such as a major event causing unusual demand at an intersection).
More recently even more sophisticated methods have been employed. Traffic lights are sometimes centrally controlled by monitors or by computers to allow them to be coordinated in real time to deal with changing traffic patterns. Video cameras, or sensors buried in the pavement can be used to monitor traffic patterns across a city. Non-actuated sensors occasionally impede traffic by detecting a lull and turning red just as cars arrive from the previous light. The most high-end systems use dozens of sensors and cost hundreds of thousands of dollars per intersection, but can very finely control traffic levels. This relieves the need for other measures (like new roads) which are even more expensive.
In some areas traffic lights may also be turned off late at night when traffic is very light. Under these circumstances, traffic in the main street may get flashing amber to warn of an intersection. Traffic in the secondary street gets a flashing red, or sometimes the lights are marked as operating at set times only. 
This idea comes to solve traffics problem in traffic lights, which we notice daily in our life, for more explanation look at the following examples:
Assume that the figure 1 is the traffic at morning; so we can divide the traffic light time between 4 directions as follow:
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1 car from 12 cars on A direction, so [image: image2.png]2TIME
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ill be for direction A.
· 5 cars from 12 cars on B direction, so [image: image4.png]6.TIME
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ill be for direction B.
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No cars from 12 cars on C direction, so [image: image6.png]LTIME
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ill be for direction C.
· 6 cars from 12 cars on D direction, so [image: image8.png]TTIME
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ill be for direction D.
Where: TIME is ONE CYCLE TIME for the traffic light.
Now; let’s see what will happen at evening, the figure 2 will show that:
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6 cars from 9 cars on A direction, so [image: image10.png]TTIME
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ill be for direction A.
· 2 cars from 9 cars on B direction, so [image: image12.png]3TIME
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ill be for direction B.
· No cars from 12 cars on C direction, so [image: image14.png]LTIME
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ill be for direction C.
· 1 car from 9 cars on D direction, so [image: image16.png]2TIME
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ill be for direction D.
So we can program the traffic light to work in morning depend on figure 1 and in evening depend on figure 2, but what if the traffic differ from hour to hour, or from a day to another ?! so, the solution is to build real time system for the traffic light to work on smart way, and this is what we decide to do in our final graduation project, we want to build a smart traffic light that sense and understand the traffic on all directions and then work on efficient manner, and we think to use image processing and some sensors to get our goals.
Turning signals and rules
Lets decide any traffic light: each has three colors: Red, Yellow, and Green, it’s a fact to say: when the green is ON ( yellow and red  must be OFF, and if yellow and green are OFF ( red must be ON, also at most there is one light (yellow or green) can be ON at all directions on the traffic light.
Depend on the facts above we need to control the yellow and green lights in all directions to maintain that one of them is ON at the same time, so we can code this eight lights using three binary bits (000, 001, …, 111), by using 3x8-decoder, each output connect to one light, what about inputs? The inputs come from our system which decide how long still ON for each traffic light must, depend on the number of traffic lights, every traffic light have a register.
For yellow lights there is a fixed time to be ON (assume five seconds), yellow codes: 001, 011, 101, and 111.
For green lights, our system reads the registers value (direction status) and then decide how much time the green light will be ON, after the time expired, the system will clear the register value and enable the counter to begin count again, and so on.
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