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[bookmark: _Toc153739380]Introduction
In this assignment I have been tasked with creating a functioning traffic light control system for a T junction that will operate on a set timer but also has an override button which is to represent a pedestrian crossing. The plan is to have all the traffic lights on 10 second timer before moving on to the next light. Once it has been through the cycle and all lights have gone green to red in sequence they will then all turn red for 10 seconds for pedestrians to cross also the pedestrian LEDs change from red to green simultaneously. The full loop will be 40 seconds and then will go back to the beginning of the sequence. In order to complete this task, I will be creating a circuit which includes a PIC16F and it will be created using Proteus. I will be writing the code in C and then compiling it into proteus (mikro C).

[bookmark: _Toc153739381]Background Research
Traffic lights were first introduced in the UK in 1868, they were installed outside the house of Parliament they used railway signalling technology which involved green and red gas lamps. [1] In the 1960s the first computer or “centrally controlled traffic lights were installed in the UK. Since then they have become the norm and most if not all traffic lights in the UK are controlled with a computer, they are also some traffic lights that record the amount of traffic and can update the timings accordingly to help with traffic flow and congestion. [2] Traffic lights in the United Kingdom have three colours; Red, Amber and Green
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Red Light
The red light means stop and wait behind the specified line on the road
Red and Amber
The red and amber lights both being on also means stop and wait behind the line. It is just in the process of turning green
Green
Green means go if the way is clear. However, if you are turning left or right you must still give way to pedestrians that could be crossing the road.


Amber
Amber means to stop at the designated line also. The only difference with amber is of you are already partly across the line you can go through if safe to do so. Amber is normally a warning that red is coming soon after.
Red with Green Directional arrow
Red with a green arrow symbolises that if you are going straight ahead or any other direction to the green arrow you can’t go and should stop at the line. If you are wanting to go in the direction of the green arrow then you can, again as long as it is safe to do so. [3]
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In this section I will discuss all the components I used and give reasons as to why I sued each component. The circuit I used to carry out the traffic light task is as follows:
· PIC16F877A
· 7 Segment Display x 6
· Red LED x 3
· Green LED x 3
· Traffic Lights x 3

PIC16F877A
The PIC 16F877A is an 8-bit microcontroller manufactured by Microchip Technology it belongs to the PIC family is used in many embedded systems [4]. It has 33 I/O (input/ output) ports. I used this PIC because it is a very versatile microprocessor that can easily handle the logic required to control traffic lights. It can also support many component outputs which Is essential as I will be using multiple LEDs to create the circuit. It is also a very available component if I was to need to create this circuit in real life.
7 Segment Display
In the circuit I used 7 seven segment displays to show the count timer for when the traffic lights change. The 7-segment display got its commands on which LEDS to have on and off in hexadecimal form. The 7 -segment display used are very simple to use and consists of 7 individually programmable sections. They are also easy to add extras to the circuit to display larger numbers. [5] I will be using two 7 segment displays next to each other to count up to 40 seconds and then resetting to 0.
Red and Green LEDS
I decided to use red and green LED to be indicator for when pedestrians can cross. They look for a simple 1 or 0 command in the code as to whether they are on or off. They are also the universal colours for Go and Stop so are easily recognisable.

Traffic Lights
In this circuit I used the Traffic lights which was already a component rather than using three separate LEDs. This is offering a more realistic representation of a traffic control system.
Connections
When creating he circuit I decided to use labelled terminals to connect up all of the components rather than having connecting wires. This works the same but makes it much easier to follow the connections and generally makes the whole circuit look neater. Its also a far more effective way of connecting multiple components to the same pin on the PIC microprocessor.
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In this section I am going to discuss the 2 bits of software that I used to complete this assignment and give a few reasons as to why I used each one.
In order to complete the assignment tasks, I used Proteus to build and run the circuit. I used proteus because it has a vast database with all the components that I would need build my circuit, It is also very useful when you need to run the simulation as it will flag up any errors and it makes them much easier to diagnose. It is also very easy to import the code into the PIC, meaning if there are any problems in the code it can easily be amended and re uploaded to it. 
For the code creation part of the assignment I used micro c. I used micro c because it is a compiler that works with embedded C which means I didn’t need to code in assembly language which is the language you would have to use if coding directly on Proteus.
[bookmark: _Toc153739384]Micro C Code

In this section I am going to discuss the code that I wrote in order to get the traffic lights and pedestrians lights to display in the sequence required.
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This section of my code is all before the void main which is a function that represents the code starting to execute. This section int i, is where set the integer of i. the Hexadecimal values represent the values 0-9 and the 10 in the brackets represent the number of Hexadecimal values in the array.
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This part of the code is assigning a variable to a specific pin on the microcontroller, this so that when you want to use this pin you can just refer to as the variable name rather that the PIN number. This to make the code easier to follow and understand for myself and for if someone was to look at my code and try to make changes to it. LED_RED, LED_Yellow and LED_Green are the 3 LEDs on the traffic light. LED_REDP and LED_GREENP are the 2 lights on the pedestrian crossing.
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This section of my code comes after the do, the do is part of the do while loop which will infinitely loop as long as the while at the end of the loop is true. In this case it means that my lights will continue in the loop until I stop the simulation. 
The first part of this section of code is introducing a for loop this means that any code within this loop will continue to execute until the conditions of the for loop are met. In this case the condition of this for loop is executing the code 10 times. This can be seen by I starting at 0 and looping until it reaches 10. In this case the left LED is PORTD and is always set to 0 this is done by setting it to the Hexadecimal value to 0. The right LED is PORTC and counts through the unsigned array starting from 0. LED_Yellow is set to 1 which means this traffic light will display only the yellow light. LED_REDP is set to 1 which means the pedestrian light is set to red and pedestrians can’t cross the road. Delay_ms 1000 is the delay between the right LED counting up. Once the code within the full loop is executed 1 is added to I and the code will continue to be executed until i =10. This process was then repeated for the count between 10-20 and 20-30 and 30-39. With some minor changes of which traffic lights would be showing.
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In loop four it is 10 full seconds of the pedestrian crossing being green. This happens between the 30-39 second in the sequence. During this PORTD is set to 3 for the entire loop and the right LED does as it does in loop one and counts up from 0 to 9 in increments of 1. This is also with a delay of second between each change. During this loop all the LEDs on the traffic light are off.
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Loop five is added so that the counter on the 7-segment display can get to 40. Without this final fifth loop it would only be able to count up to 39 seconds. That is why it only stays on this loop for 1 second for 7 segment display to display the full 40 seconds. In this Loop PORTD is set to 4 and PORTC is set to 0. All the LEDs on the traffic light and pedestrian crossing are the same as they are in loop four.
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In this section I will testing my code and circuit to make sure I am successfully completing the tasks in the assignment brief. I will be taking screen shots of each loop in the code to ensure it is all doing what it should be.
Once I had all the code written and uploaded into the PIC making sure it was in the correct format. I then began running the simulation to see if my code worked and I got the desired results.
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I took this screen shot at 2 seconds shows what my LEDs were doing between 0-10 seconds. It shows one of the traffic lights as green, one as amber and one as red. It is also showing all of the pedestrian crossings are red.
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This screen grab is from the second loop between 10 – 20 seconds and it shows the second traffic light being green, the first being amber and third being red. It also shows all of the pedestrian lights are red.
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This screen grab is from the third loop between 20-30 seconds and it shows the third traffic light being green, the second being amber and the first being red. It also shows all the pedestrian lights are still showing as red.
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This screen grab shows what the LEDs will be doing in loop 4 and 5. It shows all of the traffic lights being off and all of the pedestrian lights being green. The Traffic lights all being off rather than showing red lights was the only wat to complete this task using the PIC16F877a.
After testing my circuit and code multiple times I can confirm that all the loops are working as they should and all of the traffic lights were showing the correct lights. The 7 segment displays were also counting up correctly with the correct delay between each increment of 1. Finally, all the pedestrian lights stayed red until the final loop which again is correct and how it needed to be set in the assignment brief.
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In conclusion, the use of a PIC microcontroller for programming three traffic lights and pedestrian crossing lights at a T - junction has proven to be a very effective solution. Micro C was also a very effective tool for creating and amending the code for the PIC. If I was to redo this assignment I would look to try to make the code used shorter so that it is easier for someone else to follow and make changes. I would also use a different PIC microprocessor, one that I is capable of having all the traffic lights go red when the pedestrian crossing is Green. I would also add push buttons and a buzzer for pedestrians to cross and remove them from the timing loop, this would be a truer to life solution. 
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int i;
unsigned int display[10] = {OXCO, OXFS, OXA4, OXBO, 0XS9, 0X92, OX82, OXFS, OX80, OX90};
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sbit LED Red at RBO_bii
sbit LED Yellow at RB1 bit;
sbit LED Green at RB2_bit;
sbit LED REDP at RB3_bit;

sbit LED GREENP at RB4 bit;
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PORTD = 0XCO;
PORTC = display [il; //7 Segemnt Display
LED_RED = 0; LED_YELLOW = 1; LED_GREEN = 0;
LED REDP= 1 ; //pedestrian LED
delay_ms(1000);

//Traffic Lignt LEds
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for (
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PORTD = 0X80;

PORTC = aisplay (31
LED_RED = 0; LED_YELLOW = 0; LED_GREEN = 0;
LeD_Gheene — 1 ;
delay_ms (1000 ;
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for (1=0;i<1;i+4)

€

PORTD = 0X93;
PORTC = display [il;

LED_RED LED_YELLOW = 0; LED_GREEN
LED_GREENP = 1
delay_ms(1000);
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