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PROJECT OVERVIEW


The main purpose of the project is to show the use of FPGAs in various computer related electrical activities. As FPGAs are made of number of gates so module is being designed to make use of these gates and implement the common logical traffic control signals. In this specific traffic control signal project, a main traffic highway is considered and its assumed that a railway track passes across it. Use of LDR is being made in this project to detect the passing of train across the track and change the traffic signals accordingly from red to yellow and yellow to green and vice versa.
Traffic light

Traffic lights can have several additional lights for filter turns or bus lanes. This one in Warrington, also shows the distinctive red + amber combination seen in the UK.

A traffic light, also known as a traffic signal, stop light, stop-and-go lights, robot or semaphore, is a signaling device positioned at a road intersection, pedestrian crossing, or other location in order to indicate when it is safe to drive, ride, or walk using a universal color code (and a precise sequence, for those that are color blind).

Introduction
Traffic lights for normal vehicles or pedestrians normally have two main lights—a red light that means stop and a green (or sometimes white for pedestrians) light that means go; the use of these colors are thought to originate from nautical right-of-way Usually, the red light contains some orange in its hue, and the green light contains some blue, to provide some support for people with red-green color blindness. In most countries there is also a yellow or amber light, which when on by itself and not flashing means stop if able to do so safely. In some systems, a flashing amber means that a motorist may go ahead with care if the road is clear, giving way to pedestrians and to other road vehicles that may have priority. A flashing red is treated as a regular stop sign.

There may be additional lights (usually a green arrow or "filter") to authorize turns. In the U.S., a turn permitted by such a light is called a protected left or protected right. A left turn light preceding the opposing through movement is called a leading left turn because it leads the opposing through green light (likewise, a left turn arrow that follows the opposing through movement is known as a lagging left turn). In Canada, a turn that is authorized before the opposing traffic is called an advanced green. A leading left turn or advanced green can apply either to only one direction, allowing both turning and through traffic while opposing traffic is stopped, or to both directions, allowing left turns from opposing directions while all through traffic is stopped.

Traffic lights for special vehicles (such as buses or trams) may use other systems, such as vertical vs. horizontal bars of white light.


4-state lights warn traffic that it will shortly be free to move.

In most countries, the sequence is red (stop), green (go), amber (prepare to stop). In the UK and Canada, amber officially means 'stop' (unless it would cause an accident to do so) but in practice, is treated as 'prepare to stop'. In the UK, Hong Kong, mainland China, Pakistan, Germany, Poland, Denmark, Iceland and Israel, among others, the sequence includes red and amber together before green, which helps draw attention to the impending change to green, to allow drivers to prepare to move off. (In many of these jurisdictions, such as the UK, it is customary for drivers to select neutral and/or use the handbrake at red lights; the additional phase gives the driver time to select first gear or release the handbrake before the light turns green). The single flashing amber signal is used in the UK and Australia at Pelican crossings. Some older signals in New England, mainly near Boston, use the red + amber phase to signify an all-pedestrian phase ("Barnes dance"), as they were installed before pedestrian signals came to the area, and before the national standard prohibited them.

Turning signals and rules
Depending on the jurisdiction, traffic may turn after stopping on a red (right in right-driving countries; left in left-driving countries), provided they yield to pedestrians and other vehicles. In some jurisdictions which generally forbid this, a green arrow sign next to the traffic light indicates that it is allowed at a particular intersection. Conversely, jurisdictions which generally allow this might forbid it at a particular intersection with a "no turn on red" sign, or might put a green arrow to indicate specifically when a right turn is allowed without having to yield to pedestrians (this is usually when traffic from the perpendicular street is making a left turn onto one's street and thus no pedestrians are allowed in the intersection anyway). Some jurisdictions allow turning on red in the opposite direction (left in right-driving countries; right in left-driving countries) from a one-way road onto another one-way road; some of these even allow these turns from a two-way road onto a one-way road. Also differing is whether a red arrow prohibits turns; some jurisdictions require a "no turn on red" sign in these cases. A study in the State of Illinois concluded that allowing drivers to proceed straight on red after stopping, at specially posted T-intersections where the intersecting road went only left, was dangerous. Proceeding straight on red at T-intersections where the intersecting road went only left was once legal in Mainland China with right-hand traffic provided that such movement would not interfere with other traffic, but when the Road Traffic Safety Law of the People's Republic of China took effect on 1 May 2004, such movement was outlawed. 

In Ireland, France, Spain, and Romania permission to turn right (or more rarely to turn left or to go straight on) on a red light is indicated by a flashing amber arrow (cars do not have to stop but must yield way to other cars and pedestrians).

Another distinction is between intersections that have dedicated signals for turning across the flow of opposing traffic and those that do not. Such signals are called dedicated left-turn lights in the United States and Canada (since opposing traffic is on the left). With dedicated left turn signals, a left-pointing arrow turns green when traffic may turn left without conflict, and turns red or disappears otherwise. Such a signal is referred to as a "protected" signal if it has its own red phase; a "permissive" signal does not have such a feature. Three standard versions of the permissive signal exist: One version is a horizontal bar with five lights - the green and yellow arrows are located between the standard green and yellow lights. A vertical 5-light bar holds the arrows underneath the standard green light (in this arrangement, the yellow arrow is sometimes omitted, leaving only the green arrow below the solid green light). A third type is known as a "doghouse" or "cluster head" - a vertical column with the two normal lights is on the right hand side of the signal, a vertical column with the two arrows is located on the left, and the normal red signal is in the middle above the two columns. In a fourth type, sometimes seen at intersections in Ontario and Quebec, Canada, there is no dedicated left-turn lamp per se. Instead, the normal green lamp flashes rapidly, indicating permission to go straight as well as make a left turn in front of opposing traffic, which is being held by a steady red lamp. (This "flashing green" can be somewhat startling and confusing to drivers not familiar with this system.) Another interesting practice seen at least in Ontario is that cars wishing to turn left that arrived after the left turn signal ended can do so during the amber phase, as long as there is enough time to make a safe turn.

Generally, a dedicated left-turn signal is illuminated at the beginning of the green phase of the green-yellow-red-green cycle. This allows left-turn traffic, which often consists of just a few cars, to vacate the intersection quickly before giving priority to vehicles travelling straight. This increases the throughput of left-turn traffic while reducing the number of drivers, perhaps frustrated by long waits in heavy traffic for opposing traffic to clear, attempting to make an illegal left turn on red. If there is no left-turn signal, the law requires one to yield to oncoming traffic and turn when the intersection is clear and it is safe to do so. Nevertheless, it is increasingly and disturbingly common in at least the U.S. to see drivers who do not yield in the absence of a dedicated signal, cutting off traffic that has right-of-way and is starting to head across the intersection. In the U.S., many older inner-city and rural areas do not have dedicated left-turn lights, while most newer suburban areas have them. Such lights tend to make intersections safer by reducing the risk of head-on collisions and may even speed up through traffic, but may decrease the overall efficiency of the intersection as it becomes congested, depending on what proportion of traffic is turning.

Pedestrian crossing light with loudspeaker for the blind.

Intersections with dedicated protected signals occasionally have what is known as "yellow trap", "lag-trap", or "left turn trap" (in right-driving countries). This happens when traffic proceeding the other way gets a green light for a longer period of time than the direction of a turning vehicle, to allow opposing left turns to proceed (and the other direction may have a "delayed green", allowing left turns in this direction). A driver that has entered the intersection on green to turn left is trapped when the light turns red, as the other direction still has a green light, and the driver has no way of knowing when that direction will change, despite the right to proceed. This can also happen when emergency vehicles or railroads pre-empt normal signal operation.

Although motorcycles and scooters in many jurisdictions follow the same traffic signal rules for left turns as do cars and trucks, some places, such as Taiwan, have different rules. In these areas, it is not permitted for such small and often hard-to-see vehicles to turn left in front of oncoming traffic on certain high-volume roads when there is no dedicated left-turn signal. Instead, in order to make a left turn, the rider moves to the right side of the road, travels through the first half of the intersection on green, then slows down and stops directly in front of the line of cars on the driver's right waiting to travel across the intersection, which are of course being held by a red light. There is often a white box painted on the road in this location to indicate where the riders should group. The rider turns the bike 90 degrees to the left from the original direction of travel and proceeds along with the line of cars when the red light turns green, completing the left turn. This procedure improves safety because the rider never has to cross oncoming traffic, which is particularly important given the much greater likelihood of injury when a cycle is hit by a car or truck.

In the UK: traffic can proceed on a full green (whole signal disc green) if safe to do so, but traffic turning right may be in conflict with traffic coming in the opposite direction. Traffic lights only applicable to traffic going a certain direction are called "indicative green arrows" and are shown as a green arrow pointing in the direction that traffic is allowed to proceed. It is illegal to turn in any other direction unless there is also a full green signal. These signals imply that it is safe to proceed in the indicated direction as there will be no conflicting traffic flow. This is commonly used at junctions where traffic needs to turn right across the junction where there is no oncoming traffic. A filter green light is a green arrow signal displayed together with a red signal, and indicates that vehicles may proceed in that direction (only) and that all other traffic must stop. A filter is often used to permit a left turn during a period in the signaling cycle when it is safe to do so, but can be used for other purposes.





A traffic signal in Halifax, Nova Scotia with specially-shaped lights to assist people with color blindness.

Traffic light failure in most jurisdictions must be handled by drivers as a priority-to-the-right intersection in Europe, or a four-way stop elsewhere, pending the arrival of a police officer to direct traffic.

Some jurisdictions (e.g. Switzerland, France, Austria or Australia), however, have additional right-of-way signs mounted above the traffic lights (below in Australia); these take effect when the lights are no longer active. In the UK, drivers simply treat the junction as being uncontrolled when traffic lights fail, giving way as appropriate, unless a police officer is present. In 1999, concerned that some traffic lights would fail as a result of the Y2K bug, some jurisdictions installed emergency unfoldable stop signs at intersections.

In some countries, pedestrian traffic lights include a type of siren or warbler, which sounds during the red phase, in order to alert visually impaired pedestrians that it is safe to cross. These are generally set to a timer and only sound at day time, to avoid annoying residents. Some other intersections include a white strobe light mounted inside the red light that flashes every few seconds when the light is red. (See other comments on red with white strobe later in this article.) Some also include tactile warnings, like a plate, which vibrates to indicate green or a cone, which rotates during the red phase, to help deafblind people cross the road.

History
In the 1920s, after continued of a standard traffic light, the City of Syracuse in the United States gave up and installed a traffic light with green on the top. Residents of Irish descent had objected to the fact that "British" red was placed above "Irish" green.

Marshalite traffic signal. Formerly fitted in various intersections in Melbourne, indicating how much time remained before a signal change.

On 10 December 1868, the first traffic lights were installed outside the British Houses of Parliament in London, by the railway engineer J.P. Knight. They resembled railway signals of the time, with semaphore arms and red and green gas lamps for night use. The gas lantern was turned with a lever at its base so that the appropriate light faced traffic. Unfortunately, it exploded on 2 January 1869, injuring the policeman who was operating it.

On Potsdamer Platz, Berlin Germany, it is widely claimed (though this is subject to some disagreement), that the world's first electric street lights were installed there in 1882. What is not refuted is that Europe's first traffic lights were erected there in 1924 in an attempt to control the sheer volume of traffic passing through. These lights were mounted on a five-sided 8.5 metre high tower, at the top of which a policeman sat in a small cabin and switched the lights manually, though they were automated after a few years (a replica of this tower was erected in the late 1990s close to its original location).

The modern electric traffic light is an American invention.[1] As early as 1912 in Salt Lake City, Utah, policeman Lester Wire invented the first red-green electric traffic lights. On 5 August 1914, the American Traffic Signal Company installed a traffic signal system on the corner of 105th Street and Euclid Avenue in Cleveland, Ohio.[2] [3] It had two colors, red and green, and a buzzer, based on the design of James Hoge, to provide a warning for color changes. The design by James Hoge (USPTO # 1251666 Sept. 22, 1913) allowed Police and Fire stations to control the signals in case of emergency. The first four-way, three-color traffic light was created by police officer William Potts in Detroit in 1920.[4] In 1923, Garrett Morgan patented a traffic signal device, although it was not a precursor of the modern traffic light.

The first interconnected traffic signal system was installed in Salt Lake City in 1917, with six connected intersections controlled simultaneously from a manual switch. Automatic control of interconnected traffic lights was introduced March 1922 in Houston, Texas. The first automatic experimental traffic lights in England were deployed in Wolverhampton in 1927. 

The first automated traffic light was introduced in Toronto, Ontario, Canada in the 1950s. 

Ampelmännchen pedestrian traffic signals have come to be seen as a nostalgic sign for the former German Democratic Republic.

Pedestrian scrambles
A pedestrian scramble, or Barnes Dance (named for Henry Barnes), is a special traffic light that stops all vehicular traffic. Pedestrians then have exclusive access to the intersection and can cross the intersection diagonally. Pedestrian scrambles are useful when there is heavy diagonal pedestrian traffic, or heavy pedestrian traffic in general. In intersections with heavy pedestrian traffic, pedestrians have the right-of-way, blocking drivers from turning. There is also a beeping sound to help the pedestrians. A pedestrian scramble gives vehicles exclusive access to the intersection for a period of time as well.

Usually these are displayed as simply a red signal in all directions with walk signals; in some areas such as in the Boston area, the signals show both red and amber signals in all directions for this.

Control and coordination
Traffic signals must be instructed when to change phase. They can also be coordinated so that the phase changes called for occur in some relationship with nearby signals.

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.

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).

Coordinated control
Attempts are often made to place traffic signals on a coordinated system so that drivers encounter long strings of green lights. The distinction between coordinated signals and synchronized signals is very important. Synchronized signals all change at the same time and are only used in special instances or in older systems. Coordinated systems are controlled from a master controller and are set up so lights "cascade" in sequence so platoons of vehicles can proceed through a continuous series of green lights. A graphical representation of phase state on a two-axis plane of distance versus time clearly shows a "green band" that has been established based on signalized intersection spacing and expected vehicle speeds. In some countries (e.g. Germany and The Netherlands), this "green band" system is used to limit speeds in certain areas. Lights are timed in such a way that motorists can drive through without stopping if their speed is lower than a given limit, mostly 50 km/h (30 mph) in urban areas. This system is known as "grüne Welle" in German, or "groene golf" in Dutch (English: "green wave").

In modern coordinated signal systems (such as US 24, Telegraph Rd, and M-3, Gratiot Avenue, in suburban Detroit, Michigan, USA, Avenues in Manhattan, New York City, or former Highway 8 in downtown Hamilton, Ontario, Canada), it is possible for drivers to go many miles without encountering a red light. This coordination is done easily only on one-way streets with fairly constant levels of traffic. Two-way streets are often arranged to correspond with rush hours to speed the heavier volume direction. Congestion can often throw off any coordination, however. On the other hand, some traffic signals are coordinated to prevent drivers from encountering a long string of green lights. This practice discourages high volumes of traffic by inducing delay yet preventing congestion. Speed is self-regulated in coordinated signal systems; drivers travelling too fast will arrive on a red indication and end up stopping, drivers travelling too slowly will not arrive at the next signal in time to utilize the green indication. In synchronized systems, however, drivers will often use excessive speed in order to "make" as many lights as possible.

This traffic light in Khobar, Saudi Arabia is video camera-actuated (just above the vertical light) and also shows the seconds remaining to change to the next state (in the horizontal light)

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 a flashing amber to warn of an intersection. Traffic in the secondary street gets a flashing red (see above), or sometimes the lights are marked as operating at set times only. In many parts of Europe, traffic light-controlled intersections also have yield and right-of way signs in case the signals fail or are turned off. In the latter case there is a flashing amber light to support the yield or stop sign. Some lights outside of fire or rescue stations have no green, as they may only turn amber and then red when fire trucks, ambulances, or emergency vehicles of the like are exiting the station en route to an emergency. See also the "Unusual traffic-light usages" described below.

Actuated control
Some traffic lights at pedestrian crossings, especially those away from junctions, include a button which must be pressed in order to activate the timing system. This is generally accompanied by a large display reading "wait", which lights up when the button is pressed, and off when the lights enter the red phase. Often, other displays, such as countdowns or the green & red pedestrian lights are included in this panel. With the advent of computer-controlled traffic lights, many of these activation buttons have become obsolete. In fact, most in New York City have been disconnected.[7]
Preemption
Emergency vehicles
Some regions have signals that are interruptible, giving priority to special traffic. Such traffic light preemption is usually reserved for emergency vehicles such as fire apparatus, ambulances, and police squad cars, though sometimes mass transit vehicles including buses and light rail trains can interrupt lights.[8] Most of the systems operate with small transmitters that send radio waves, infrared signals, or strobe light signals that are received by a sensor on or near the traffic lights. Some systems use audio detection, where a certain type of siren must be used and detected by a receiver on the traffic light structure.

Upon activation the normal traffic light cycle is suspended and replaced by the "preemption sequence": the traffic lights to all approaches to the intersection are switched to "red" with the exception of the light for the vehicle that has triggered the preemption sequence. Sometimes, an additional signal light is placed nearby to indicate to the preempting vehicle that the preempting sequence has been activated and to warn other motorists of the approach of an emergency vehicle. The normal traffic light cycle resumes after the sensor has been passed by the vehicle that triggered the preemption.

In lieu of pre-emptive mechanisms, in most jurisdictions, emergency vehicles are not required to respect traffic lights, but must activate their own emergency lights when crossing an intersection against the light, in order to alert oncoming drivers to the preemption.

In one recent Oregon incident (2005) a fire engine pre-empted a signal at a light rail crossing, and proceeded to collide with a light-rail train. A subsequent inquiry determined that the light-rail driver was at fault, falsely believing that once the LRT had obtained the right-of-way across an intersection, it could not be lost until the train had cleared the intersection. Normally, this was the case, but pre-emption by an emergency vehicle was an exception to the rule.

Railroad pre-emption
Another type of preemption is railroad preemption. Traffic-signal-controlled intersections next to railroad crossings on one of the roads usually have this feature. Approaching trains activate a routine where, before the train signals and gates are activated, all traffic signal phases go to red, except for the signal immediately after the train crossing, which turns green (or flashing yellow) to allow traffic on the tracks to clear (in some cases, there are auxiliary traffic signals prior to the railroad crossing which will turn red, keeping new traffic from crossing the tracks. This is in addition to the flashing lights on the crossing gates themselves). After enough time to clear the crossing, the signal will turn. The crossing lights may begin flashing and the gates lower immediately, or this might be delayed until after the traffic light turns red.

The operation of a traffic signal while a train is present may differ from municipality to municipality. In some areas, all directions will flash red, turning the intersection into an all-way stop. In other areas, the traffic parallel to the railroad track will have a green light for the duration of the train while the other directions face a red light for the duration of the train. Examples include the following:

· The Chicago Drive/Ivanrest Avenue intersection in Grandville, Michigan, gives Chicago Drive traffic (parallel to the tracks) a flashing yellow with fiber-optic lit signs indicating "no right turn" or "no left turn" over the tracks, and Ivanrest traffic faces a solid red light. 

· The same thing is done to three traffic intersections on Telegraph Rd. between the Ohio state line and Monroe, Michigan. Two of these also include Right turn signals which are solid red when the Telegraph lights are blinking yellow. 

· In Goshen, Indiana, the signals at the intersections on Lincolnway will run normally, with the exception that oncoming traffic (across from the railroad crossing) will face "doghouse" signals with left and right arrows lit: all traffic is required to turn left or right if a train is present, to keep traffic moving. 

· At the intersection of Allen Rd. and Northline Rd. on the border of Southgate and Taylor, Michigan, a railroad track runs diagonally from the northeast corner to the southwest. When the lights come on and the arm goes down, all lights turn red and two fiber-optic "no turn on red" signs light up facing Northline, since their right turners cross the tracks. 

Unauthorised pre-emption
There have been some concerns that unauthorized people may have obtained devices that can trigger light preemption. The original 3M Opticom pre-emption system was activated by a 14 Hz strobe light added to the light bar of fire trucks, ambulances, and squad cars. When the sensor senses the 14 Hz strobe signal, the pre-emption is activated. The 14 Hz "secret" was eventually discovered, and MIRTs (Mobile InfraRed Transmitters) hit the market, consisting of a 14 Hz strobe with an infrared filter installed on it to make the light invisible to the naked eye. The use or sale of such devices in an unauthorized context was made illegal in the United States in 2005.[9]
In some jurisdictions, traffic lights are set to turn red in all directions when the pre-emption system is activated, rather than holding one direction green to allow an emergency vehicle to proceed with traffic. This stops all traffic except for emergency vehicles, which are permitted to proceed through a red signal anyway, and thus removes much of the incentive for an unauthorized person to manipulate the pre-emption system to their own benefit. However, this can cause a disadvantage for the emergency vehicle because cars in front of it will stop at the intersection, blocking its path.

3M has developed an encrypted Opticom system.[10] However, jurisdictions already using the original system would have to replace the original traffic signal sensors and vehicle-mounted emitters in order to use the encrypted system.

There have been recent concerns about the security of traffic light preemptive systems and the actual underlying network controlling them and traffic lights in general. An article in the hacker E-zine Phrack has outlined flaws in the traffic controlling system that could allow an unauthorized malicious person to abuse it as he sees fit. By issuing valid signal controlling messages from the area traffic control center if access is gained to it, an attacker could essentially control any phase, test phase, preemptive signals, or any function of the traffic system that is controllable remotely. The article also sparked a response by Transport for London where it is reported that a skilled attacker armed with this “step-by-step” guide could in fact cause malicious damage, as reported by a Transport for London spokesman.

Unusual traffic-light uses
In many regions, traffic lights function differently or have different displays depending on available technology, traffic patterns, or other vehicles such as trolleys that also use the intersection. For example, some fixtures feature a flashing green light or more than one arrow lit at one time.

Auto racing circuits can also use standard traffic signals to indicate to race car drivers the status of racing. On an oval track, four sets may be used, two facing a straight-away and two facing the middle of the 180 degree turn between straightaways. Green would indicate racing is under way, while yellow would indicate to slow or while following a pace car; red would indicate to stop, probably for emergency reasons.

THEME OF THE PROJECT
The idea of the project is based on the background that there is a general highway cosidered with a huge traffic of vehicles travelling over it and another railway track is assumed which cuts the main highway. Because of this intersection there appears a chance of accident by the collision of train with the fast moving vehicles, so in order to avoid this type of situation, a light sensitive sensor is used which on the coming of train on the track and thus cutting of light give signal to the system which on response turns the green signal for train from red and turns red from green for the vehicles on the highway. There is also one more functionality of this system which enbles it to preset the stage like only enabling the cars or only enabling the train to use the track and no option for changing the signal. Hence enabling the sharing of road between vehicles and train in simple and safe manner. 
PROGRAMME MODULE

///////////////////////////////////////////////////////////////////////////////

///////////////////////TRAFFIC CONTROLLER MAIN MODULE//////////////////////////

///////////////////////////////////////////////////////////////////////////////

`define TRUE 1'b1;

`define FALSE 1'b0;

module sig_control(hwy, cntry, X, Y, clock, clear,LED);

//I/O ports

output[2:0] hwy, cntry;  //2-bit output for 3 states of signal Yellow,Green,Red

reg [2:0] hwy, cntry;    // Declared output register are registers

input X,Y;

input clock, clear;

output reg LED;

parameter RED = 3'd1,


  YELLOW = 3'd2,


  GREEN = 3'd4;

//delays

parameter Y2RDELAY  = 3; //yellow to red delay

parameter R2GDELAY  = 2; //Red to green delay
  

//state definition


  HWY

CNTRY


parameter S0 = 3'd0,


//GREEN

RED


  S1 = 3'd1,

//YELLOW

RED


  S2 = 3'd2,

//RED

RED


  S3 = 3'd3,

//RED

GREEN


  S4 = 3'd4;

//RED

YELLOW

//internal state variables

reg [2:0] state;

reg [2:0] next_state;

//state changes only at positive edge of clock

always @ (posedge clock)


if(clear)



 begin



 state <= S0; //controller satrts in S0 state



 LED = 1;



 end


else



state <= next_state;

//compute values of main signal and country signal

always @ (state)


begin



hwy = GREEN;



cntry = RED;




case (state)





S0 : ;





S1 : hwy = YELLOW;





S2 : hwy = RED;





S3 : begin






hwy = RED;






cntry = GREEN;





     end





S4 : begin






hwy = RED;






cntry = YELLOW;





     end




endcase


end

// state machine

always @ (state or X or Y)


begin



case(state)




S0 : if(X | Y)





next_state = S1;




     else




     
next_state = S0;




S1 : begin     //delay some positive edges of clock  




   
next_state = S2;




     end




S2 : begin     //delay some positive edges of clock





next_state = S3;




     end




S3 : if(X | Y)





next_state = S3;




     else




     
next_state = S4;




S4 : begin    //delay some positive edges of clock




     
next_state = S0;




     end




default : next_state = S0;



endcase


end

endmodule

UCF FILE

The respective ucf file of the above programe is as follows:

#PACE: Start of Constraints generated by PACE

#PACE: Start of PACE I/O Pin Assignments

NET "clear"  LOC = "F12"  ; 

NET "clock"  LOC = "T9"  ; 

NET "cntry[0]"  LOC = "C11"  ;

NET "cntry[1]"  LOC = "D11"  ;

NET "cntry[2]"  LOC = "C12"  ;

NET "hwy[0]"  LOC = "D12"  ; 

NET "hwy[1]"  LOC = "E11"  ; 

NET "hwy[2]"  LOC = "B16"  ; 

NET "X"  LOC = "K15"  ; 

NET "Y"  LOC = "M14"  ; 

#PACE: Start of PACE Area Constraints

#PACE: Start of PACE Prohibit Constraints

#PACE: End of Constraints generated by PACE
CIRCUIT DESIGN, IMPLEMENTATION AND WORKING
The circuit of this project is designed by making use of following apparatus:

2-red LEDs, 2-yellow LEDs, 2-green LEDs, 6-330 ohm resistors, 1-LDR, 1-white LED and connecting wires and breadboard.

The LEDs were connected in such a way that all of them had their negative ends at the ground and their positive ends through resistors to FPGA. The white LED was connected in series with LDR having two direct wires with FPGA for input and output purposes.
After having all these connections the programme was being run over the Modelsim and its .v file was generated. This .v file was then put in the Xilinx and was being synthesized after having proper .ucf file. Bit file was generated and dumped over SRAM of Spartan-3 FPGA. After a bit processing programe succeeded and started working over circuit. It was noticed that on placing any kind of solid obsticle in between the white bulb and LDR, the LEDs on one side changed from red to green through yellow and from green to red on other side.

CONCLUSION

This project was a success. It was being made as a sample and various other projects taking this project as the base can be made with more complicated structures and hence more helpful and problem solving. This project was implemented for the crossing of highway and rail track. It may also be used  for priority roads crossings and may also serve in other problem solving like countings etc.
