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[bookmark: _Toc195706064]Introduction:
In this assignment, the author will design a traffic light control system specifically for a T-junction. The main aim of this system is to improve traffic management efficiency while ensuring safety for both drivers and pedestrians. To achieve this, the system will include three sets of two 7-segment displays, which will count down from 40 to 0 seconds. These displays will provide clear and easy-to-read visual indicators for drivers, helping them anticipate when the traffic light will change. In the final 10 seconds of the countdown, the system will turn off the traffic lights and switch to a pedestrian crossing mode. This will allow pedestrians to safely cross the road. Additionally, the system will display a pedestrian crossing signal, clearly indicating when it is safe for pedestrians to cross. This design will help prioritize pedestrian safety while still maintaining an efficient flow of traffic through the T-junction. By incorporating these features, the system aims to optimize traffic flow, reduce potential congestion, and enhance the overall safety of the intersection for all road users. 
The author uses proteus as a simulation software and uses CCS as the compiler.
[bookmark: _Toc195706065]The circuit and design explanation:
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[bookmark: _Toc193961715]Figure 1 - The traffic light system
Figure 1 shows a three-way traffic light system for a T-junction. The circuit the author designed contains a 100-ohm resistor network on each of the different 7-segment displays, which allows for a countdown while preventing damage to the LEDs inside the display. The traffic light setup works by setting Port B0, B1, and B2 to high, which on each of the three different traffic lights corresponds to a different colour, as shown below in Figure 2.
[image: ][image: ][image: ]
[bookmark: _Toc193961716]Figure 2 - Traffic light set up

The pedestrian control lights, shown in Figure 3, indicate when it is safe for pedestrians to walk during the last 10 seconds of the cycle, while the traffic lights are turned off. This allows pedestrians to cross safely, with clear signals and no vehicle movement.
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[bookmark: _Toc193961717]Figure 3 - Pedestrian Control
Figure 3 shows the pedestrian crossing lights. When the ‘Light’ input is high, the current flows through the 100-ohm resistor, lighting up the red LED to signal that pedestrians cannot cross. In the last 10 seconds, the ‘Light’ output from the port returns low, meaning that the power source, VDD, will power the green diode, turning off the red diode. This indicates that it is safe for pedestrians to cross.
[image: ]
[bookmark: _Toc193961718]Figure 4 - output ports for the two 7-segment displays
For the countdown on the 7-segment displays, the author has chosen to start from 40 and count down to 0, providing a clear visual indication of the remaining time in the cycle. To control the display, the system uses two separate controls: Port C is responsible for managing the ‘10s’ column, which displays the tens digit of the countdown (e.g., 40, 30, 20, etc.), and Port D controls the ‘1s’ column, which shows the ones digit (e.g., 9, 8, 7, etc.). This method ensures that both the tens and one’s places are independently controlled, allowing for accurate and synchronized display of the countdown on the two, 7-segment displays. This setup provides clear and easy-to-read feedback for both drivers and pedestrians.
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[bookmark: _Toc193961719]Figure 5 - 2, 7-segment displays for a 40 - 0 counter
[bookmark: _Toc195706066]The code and how it works. 
The following section will clearly answer three questions: How does the 40-0 count work? How does the traffic light system work? Finally, how do the pedestrian lights work?
[bookmark: _Toc195706067]How does the 40 – 0 count work?
The code for the 7-segment displays is simple to understand. The code starts by defining the counter as 40. This will allow for the timing of the code and allow for the 10 second pedestrian section. 
[image: ]
[bookmark: _Toc193961720]Figure 6 - display function for count
Then the function ‘display_countdown(int number);’ splits the value of counter into 10s and 1s digits as shown above in figure 6 by using integer division and modulo operations. (Cafiero, 2025)
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[bookmark: _Toc193961721]Figure 7 - array of values for 7 segment display
The code then outputs the corresponding unit value to the correct 7-segment display using either ‘output_c’ or ‘output_d.’ The different values in the array are mapped to the 7-segment displays, and the count value is reflected on the display. This allows the countdown to be shown in real-time, with the tens place controlled by output_c and the ones place controlled by output_d. 
Every second, the count decreases, and when the counter reaches 10 or less, the pedestrian phase is triggered. During this phase, the traffic lights are set to low, and the stop lights are deactivated, allowing pedestrians to safely cross the road. Once the counter value drops below 0, it is reset to 40, restarting the countdown and reactivating the full operation of the traffic lights. This reset ensures the system runs continuously, maintaining traffic flow with the countdown starting again after each cycle.



[bookmark: _Toc195706068]How does the traffic light system work?
The traffic lights are controlled by a switch statement, shown below In figure 8.
[image: ]
[bookmark: _Toc193961722]Figure 8 - Switch statement that controls traffic lights
The switch statement cycles through the different cases, controlling the activation of the pins that correspond to the traffic light phases. Initially, the switch statement turns on pin '1,' as shown in Figure 2, which corresponds to the first phase of the traffic light cycle. After 10 seconds, the switch moves to the next case, turning on pin '2.' This cycle continues, progressing through each case, with each subsequent case turning on the next pin (e.g., pin '3' for case 2, and so on). Once the cycle reaches the default case, it turns off all the pins, deactivating all the lights and signalling the beginning of the pedestrian phase. This phase allows pedestrians to cross the road safely, as all traffic lights are turned off to prevent vehicle movement. The switch statement ensures a smooth transition between traffic light phases and pedestrian crossings, maintaining safety and efficiency at the intersection. 
[bookmark: _Toc195706069]How do the pedestrian lights work?
[image: ]
[bookmark: _Toc193961723]Figure 9 - Code detailing the traffic light and pedestrian mode
The above code uses an if statement to check if the counter (defined earlier in the script) is less than or equal to 10, enabling the pedestrian section of the code. When the count is above 10, it shows the red light on the pedestrian crossing light and cycles through the different traffic lights. The code decreases the counter and resets it to 40 when it reaches 0, working infinitely. 
[bookmark: _Toc195706070]Background research on traffic lights:
[image: Traffic Lights On Road]
[bookmark: _Toc193961724]Figure 10 - A real traffic light (souza, 2019)
A traffic light, as depicted in Figure 10, plays a crucial role in managing the flow of traffic and ensuring the safety of both drivers and pedestrians. It consists of three distinct coloured lights: Red, Amber, and Green. These lights work in a continuous cycle to regulate traffic at intersections. The operation of each light is as follows:
1. Red Light: When the red light is illuminated, it signals drivers to stop. Vehicles must come to a complete stop at the white line and remain stationary until the light changes. The red light serves as a safety mechanism, preventing vehicles from entering intersections when it is not safe to do so.
2. Red and Amber Light: When the traffic light shows both red and amber together, it signals to drivers that they should prepare to move. This means that the light will soon turn green, and drivers should be ready to proceed. It acts as a warning that the current cycle is about to change, and drivers should remain alert to the upcoming green light.
3. Green Light: The green light is a clear indicator that it is safe to proceed. Once the green light is illuminated, vehicles can move forward through the intersection, assuming there are no pedestrians crossing. Drivers should always ensure that the intersection is clear before proceeding. However, if pedestrians are still crossing or if there is any obstruction, drivers must wait until it is completely safe to move.
4. Amber Light: When the amber light appears, it signals drivers to slow down and prepare to stop. The amber light is a transitional phase between green and red, warning drivers that the light will soon turn red. Drivers must stop before reaching the white line if it is safe to do so, but if they are too close to the intersection to stop safely, they should continue cautiously.
This cycle of lights—red, amber, and green—continues to repeat itself, ensuring smooth and orderly traffic flow. The light system is designed to provide clear signals to drivers, reduce the risk of accidents, and enhance pedestrian safety by allowing them to cross the road when it is safe.
This comprehensive system helps ensure safety, efficiency, and predictability on the roads, contributing to smoother traffic management and minimizing the potential for accidents. As shown in Figure 11, the cycle repeats continuously, adapting to the flow of traffic and the specific needs of each intersection. (Traffic Lights, n.d.)
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[bookmark: _Toc193961725]Figure 11- Traffic light configs (Transport, 2019)
The position of the traffic light must comply with S1421, as shown in Figure 12, ensuring it is visible to both drivers and pedestrians. Because traffic lights play a critical role in regulating traffic, they must be positioned to be more visible than stationary signs like stop signs. This increased visibility helps to reduce street clutter and ensures that both drivers and pedestrians can clearly see and respond to the signals. Proper placement allows for safer, more efficient traffic flow by minimizing confusion and improving overall safety. (Transport, 2019)
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[bookmark: _Toc193961726]Figure 12 - Dimensions of the traffic light (Transport, 2019)
[bookmark: _Toc195706071]flowchart showing the system operation:
[image: ]
[bookmark: _Toc193961727]Figure 13 - flowchart explaining code
[bookmark: _Toc195706072]The code:
[image: ]
[bookmark: _Toc193961728]Figure 14 - First half of written code
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[bookmark: _Toc193961729]Figure 15 - second half of written code


[bookmark: _Toc195706073]Areas of improvement and tasks for the future: 

An area that could have been improved in the traffic light system is the addition of a countdown for pedestrians, enabling them to see how much time they have left to cross. This would improve clarity and reduce accidents. This countdown could be supported by a flashing yellow light to ensure that pedestrians are aware that they have time to cross but must do so quickly.
Another improvement that could be implemented is traffic flow sensors (e.g., infrared, ultrasonic, or camera-based) at the intersection to detect vehicle congestion. This would allow the system to adapt the traffic light cycles based on real-time traffic conditions, providing longer green lights during high traffic periods and shorter cycles when traffic is light.
Adding sensors or buttons for pedestrians to trigger the green pedestrian light when they want to cross could optimize the system. Instead of having a fixed pedestrian phase at the end of each cycle, the system could adapt and respond to real-time pedestrian demand. When a pedestrian presses the button, traffic would start to slow down and stop, allowing them to cross.
As the current system only works for people with sight, adding audio cues for visually impaired pedestrians would be highly beneficial. A similar implementation could be a spinning toggle on the bottom of the button control for the traffic lights that indicates to those who cannot see or hear when it is safe to cross. The ‘cone’ spins when it is safe to cross, providing additional assistance for pedestrians who need extra help, as shown in Figure 16:
[image: The secret button at pedestrian crossings - BBC News]
[bookmark: _Toc193961730]Figure 16- traffic light 'cone' (Ouchlets, 2013)










[bookmark: _Toc195706074]Conclusion:
In conclusion, the traffic light system designed for a T-junction efficiently manages traffic flow and pedestrian safety through a combination of traffic light phases, countdown displays, and pedestrian control lights. The system uses simple logic to control the traffic and pedestrian phases, ensuring that the intersection operates smoothly. By incorporating features like a pedestrian countdown and pedestrian crossing lights, the system prioritizes safety. While there is room for improvement, such as adding more advanced sensor technologies, the current design serves as an effective and adaptable solution for managing traffic at the intersection.

[bookmark: _Toc195706075]The brief and how the authors work compare?
In this section the author will compare the written brief to their own code to see how successfully they have met the criteria
[bookmark: _Toc195706076]Install three traffic signal lights on each side of the road for comprehensive traffic management.
The author has created three different traffic light systems that alternate light control.
[bookmark: _Toc195706077]Include a set of 7-segment displays on each side to either count up from 0 to 40 seconds or count down from 40 to 0 seconds.
The author has 2 separate 7 segment displays that, when the code is running, counts down from 40 – 0 and loops infinitely.
[bookmark: _Toc195706078]Configure the system to change traffic signals every 10 seconds for predictable and smooth traffic flow.
The author has coded so that every 10 seconds, the coloured light on the traffic light changes colour.
[bookmark: _Toc195706079]Reserve the final 10 seconds of the signal cycle for a dedicated pedestrian crossing phase.
The author has added a pedestrian phase in the last 10 seconds, where there is a green cross light that is otherwise red.
[bookmark: _Toc195706080]During the pedestrian crossing phase, program the traffic signals to either turn off or display a red signal for all three roads, ensuring pedestrian safety.
During the traffic light phase in the last 10 seconds, all the lights turn off.
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Figure 5 - 2, 7-segment displays for a 40 - 0 counter

The code and how it works.

The following section will answer three questions. How does the 40 — 0 count work? How does the

traffic light system work? Followed finally by how do the pedestrian lights work?
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The code for the 7-scgment displays is simple to understand. |
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5 // 7-segent digit patterns (common cathode)

6 Elconst char seg_digits[] = {

7 oxce, // @

B oxF9, // 1

9 oxas, // 2

10 oxBe, // 3

11 ox99, // 4

12 ox92, // 5

13 ox82, // 6

14 oxF8, // 7

15 oxse, // 8

6 exs0 //9

7 3

18

19 // Function to display countdown on tuo 7-segnent displays

20 Elvoid display_countdown(int number) {

2 int tens_digit = number / 10; // Get the tens place

22 int ones_digit = number ¥ 10; // Get the ones place

2

24 // Display tens digit on PORTC

25 output_c(seg_digits[tens_digit]);

2

27 // Display ones digit on PORTD

28 output_d(seg_digits[ones_digit]);

2 )

30

31 // Troffic Light control function

32 Elvoid traffic_lights(int phase) {

338  switch(phase) {

34 case 0: // Red

35 output_high(PIN_B0); // Set Red Light on (PIN_80)

36 output_Low(PIN_B1);  // Set vellow Light off (PIN.51)

37 output_Low(PINB2);  // Set Green Light off (PIN_82)

38 break;

39 case 1: // Yellow

w0 output_low(PIN_B0);  // Set Red Light off (PIN.50)

a1 output_high(PIN_B1); // Set vellow Light on (PIN_81)

42 output_Low(PIN_B2);  // Set Green Light off (PIN.82)

43 break;

s case 2: // Green

s output_low(PIN_B0);  // Set Red Light off (PIN_50)

45 output_Low(PINB1);  // Set vellow Light off (PIN.51)

47 output high(PIN B2); // Set Green Light on (PIN B2) v
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The code and how it works.
The following section will answer three questions. How does the 40 — 0 count work? How does the
traffic light system work? Followed finally by how do the pedestrian lights work?

How does the 40 — 0 count work?

The code for the 7-scgment displays is simple to understand. The code starts by defining the counter
as 40. This will allow for the timing of the code and allow for the 10 second pedestrian section.

// Function to display countdown on two 7-segment displays

Blvoid display_countdown(int number) {
int tens_digit = number / 10;
int ones_digit = number % 10;

// Get the tens place
7/ Get the ones place

// Display tens digit on PORTC
output_c(seg_digits[tens_digit]);

// Display ones digit on PORTD
output_d(seg_digits[ones_digit]);

Figure 6 - display function for count

Then the function ‘display_countdown(counter);’ splits the value of counter into 10s and 1s digits as
shown above in figure 6 by using intiger, division and modulo operations. The code then outputs the
corresponding unit to the corresponding display.
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v & PICIGRBTIAW) 1 sinclude <167577A.h>
v Source Fies 2 #fuses NOWDT, NOPROTECT, NOLVP
3 #use delay(clock-20000000) // Assuming 20 Mz clock
.
5 // 7-segnent digit patterns (common cathode)
6 const char seg_digits[] = {exCo, OxF9, OxAd, OXBO, Ox39, Ox92, OxB2, OXFG, OxBO, Ox30};
7
5 _// Function to display countdown on two 7-segment displays
5 Elvoid display_countdown(int number) {
10 int tens_digit = number / 10; // Get the tens place
1 int ones_digit = number % 10; // Get the ones place
12
13 /7 Display tens digit on PORTC
1 output_c(seg_digits[tens_digit]);
15
16 /7 Display ones digit on PORTD
7 output_d(seg_digits[ones_digit]);
FLEY
19
20 _// Traffic light control function
21 Elvoid traffic_lights(int phase) {
228 switch(phase) {
2 case 0: // Red
2 output_high(PIN B0); // Set Red Light on (PIN_50)
2 output_low(PIN B1);  // Set Vellow Light off (PIN51)
2 output_low(PIN B2);  // Set Green Light off (PIN 52)
27 break;
2 case 1: // Yellow
2 output_low(PIN B0);  // Set Red Light off (PIN_50)
30 output_high(PIN B1); // Set Vellow Light on (PIN 51)
ES output_low(PIN 52);  // Set Green Light off (PIN 52)
2 break;
E) case 2: // Green
34 output_low(PIN B0);  // Set Red Light off (PIN_50)
35 output_low(PIN BL);  // Set Vellow Light off (PIN.51)
36 output_high(PIN_B2); // Set Green Light on (PIN 52)
37 break;
E default:
E // Turn off all traffic Lights when pedestrian phase is active
0 output_low(PIN B);  // Red Light off
a output_low(PINBL);  // Yellow Light off
a2 output_low(PIN B2);  // Green Light off
a3 break;
a4 3
a5 3
6
47 Elvoid main() {
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Figure 8 - Switch statement that controls traffic lights
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v & PCterTAL) 1 output_c(seg digits[tens_digit]); -
~ Source Fies 5
manc 16 // bisplay ones digit on PORTD
17 output d(seg digits[ones_digit]);
s}
1
20 _// Troffic Light control function
21 Elvoid traffic_lights(int phase) {
228  switch(phase) {
) case 05
2 output_high(PINB0); // set pin high
2 output lou(PIN_BL);  // st pin Low
26 output low(PINB2);  // st pin Low
2 break;
b case 15
2 output_low(PIN_B0);  // set pin Low
0 output high(PILB1); // ==t pin high
B output lo(PIN_52);  // st pin Low
2 break;
) case 25
3 output_low(PIN_80);  // set pin Low
35 output low(PIBL);  // st pin Low
36 output high(PINB2); // ==t pin high
B break;
3 defaults
3 J/ Turn off all traffic Uights when pedestrian phase is active
r output_low(PIN_80); | //Light off
a output low(PINBL);  //Light off
a2 output low(PIN2);  //Light off
5 break;
@
4 )
6
47 Elvoid main() {
48 signed int counter - 40; // Countdown starts from 40
a9 7 start with red Light
5o int is pedestrian_phase // Flag to indicate pedestrian phose
51
52 set_tris b(9x00); // Set RORTS as output for the traffic Light (60, 51, 62)
S5 setitris c(ew00); // Set RORTC as output for the 7-seqnent display (CO to C7)
Si setitris d(ow00); // Set RORTD os output for controlling display selection
S5 setitris a(ow00); // Set RORTA os output for walk/stop Lights (45)
se
570 while(TRUE) {
6 7/ bisplay the current counter value (both digits)
so display_countdoun(counter);
0 delay ms(1000); // Delay For 1 second
&1
& J/ 1f counter is Less than or equal to 10, enable pedestrian phase
63 M if (counter <= 18) { v
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The traffic lights are controlled by a switch statement, shown below In figure 8.
11 Teoffic Light control function
i Tl
itchio
e 0
ovtput_BIGhGIILBR); // set pin high
Sutput lowEINED; /7 et pin Lov
Swtput lowPIED); /7 et pin Low
bredks
case'rs
output_LouTi00); /7 set pin Low
Sutput hIGhPILBL; /7 set pin high
77 set pin tow
output_lou(eII80); /7 set pin Low
Sutput lowPIB); /7 set pin lov
o hGNPILSR); /) set pin high
re
detauiss
") turn off all._traffic Lights when pedestrian phase 15 active
output_low(PIN_B0);  //Light off
output_low(PIN B1);  //Light off
low(PIRD); //Lighe off
¥
¥
Figure 8 - Switch statement that controls traffic lights
The switch statement cycles through the different cases, which turns on pin ', shown in figure 2.
Then, after 10 seconds, the case will increment to the next case, turning on pin ‘2’ then through to
case 2 where pin ‘3’ is turned on. The default ‘case’ turns off all the pins, which turns off all the lights
for the pedestrian phase. |
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Projects. & mainc
v & PCterTAL) 6 -
v Source Fies 47 Elvoid main() {
48 signed int counter - 40; // Countdown starts from 40
49 int light phase - 05 // Start with red Light
S0 int is_pedestrian phase = 0; // Flag to indicate pedestrian phose
51
52 set_tris b(9x00); // Set RORTS as output for the traffic Light (60, 51, 62)
S5 setitris c(ew00); // Set RORTC as output for the 7-seqnent display (CO to C7)
Si setitris d(ow00); // Set RORTD os output for controlling display selection
S5 setitris a(ow00); // Set RORTA os output for walk/stop Lights (45)
se
570 while(TRUE) {
6 7/ bisplay the current counter value (both digits)
so display_countdoun(counter);
0 delay ms(1000); // Delay For 1 second
&1
& J/ 1f counter is Less than or equal to 10, enable pedestrian phase
6B iF (counter <= 10) {
64 // Enable pedestrian phase:
65 i pedestrian_phase - 1; // Set flag for pedestrian phose
66 output_low(PINAS);  // Turn off Stop Light (PIN.45)
&
68 J/ Turn off troffic Lights for pedestrian safety
& traffic lights(-1); // Turn off all troffic Lights (pass o special value)
7 3
7nE else {
2 /7 bisable pedestrian phase:
) i _pedestrian_phase - 0; // Reset pedestrian phase Flog
7 output_high(PIN 45); // Turn on Stop Light (PIN 45)
7
76 J/ Change traffic Lights every 10 seconds
78 iF (counter % 10 == 0) {
7 Light_phase - (Light phase + 1) ¥ 35 // Cycle betueen red, Vellow, anc
” b
s0
a1 J/ Update traffic Light phase based on the current phase
82 traffic lights(light phase);
) b
5
85 /7 becrease the counter by 1 for countdoun mode
86 Counter-3
&7
88 J/ Reset the counter if it goes below 0 (countdoun From 40 to 0)
29 E iF(counter < 8) {
90 counter = 40; // Reset counter back to 40 after reaching 0
a1 b
2
5}
%
< >
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6.1 General

6.1.1. The signal sequence at junctions is prescribed in S14-1-4 and is shown in Figure 6-1.

RED means STOP.
Wait behind the
stop line on the
carriageway untl
GREEN shows

RED and AMBER
also means STOP.
Do not pass the
stop line unti
GREEN shows

GREEN means go IF
THE WAY IS CLEAR.
Take extra care f you
intend to turn leftor
fight, and give way to
pedestrians who are
crossing

AMBER means STOP.
You may go on only f the.
amber appears after you

have crossed the stop line
or are so close to it that to

pull up might cause an
accident

Figure 6-1 Vehicular traffic signal sequence

6.1.2. The period during which an amber signal is displayed is fixed at 3 seconds (s) and the
red/amber signal at 2 s, with a tolerance of 0.25 s either way. This is prescribed in $14-1-4. No
variations to these values are permitted. There are no other fixed time periods within the signal
sequence.

6.1.3. The controller allocates time intervals during which separate demands for each arm
of the junction can make use of the available road space. How each arm of the junction is
divided into separately signalled movements will depend on design traffic flows, site geometry
and conditions and local driver behaviour. The duration of the red and green periods for each
approach to a junction will vary from site to site and depend on a number of factors. These
may include road geometry, traffic volumes and speed, time of day, day of week, numbers of
pedestrians.

6.1.4. Responsive control systems use detection systems to monitor traffic flow through a
junction. The controller uses this information to adjust the operation of the junction to reduce
queues and delays as far as possible. Junctions should be designed to optimise operation as far
as possible through responsive control systems.

6.2 Cycle

6.2.1. Traffic signal installations operate a cycle time made up of stages. An amount of green
time is allocated to each approach, to allow traffic to pass through the junction. The cycle
time will vary from site to site depending on circumstances, and should be matched to actual
demand. Relatively short cycle times are generally better for traffic management. At junctions,
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BACKGROUND RESEARCH ON TRAFFIC LIGHT:

Figure 10- A real traffic light (souza, 2019)

Atraffic light, as shown above in figure 10, is used for the control and flow of traffic. (BSM, 2025)
There are 3 different coloured lights on a traffic light, Red, amber and green. Red, indicates that cars
should stop at the line and wait until it goes green. When the lights are red and amber, the driver
should prepare to continue. When the green light is shown, and there are no pedestrians crossing it
is safe to continue. Then, when the light goes amber, slow down and stop before the white line. This
cycle repeats. (Traffic Lights, n.d.)

The position of the traffic light has to conform and meet (514-2-1), which is shown below.

A flowchart/pseudocode showing the system operation
Actual software listings
Details of testing, simulated outputs, and results
Conclusion, recommendations on fufure work
Page7or7 927 words

(i3

Engish (United Kingdom)
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%
LOCATION OF SIGNALS
350 min '
450 max
4
200
305 min
360 max T
305 min
360 max
4000 max
(6100 min 9000 max
2100 when signals are placed
min above carriageway)

Figure 3-5 Diagram 3000 (S14-2-1) Permanent traffic signal head

3.4.2. Traffic signals by their nature are more visible than static signs. In most cases, a primary
signal on the left-hand side of the road, and a secondary signal on the right-hand side will be
sufficient to ensure visibilty, particularly at stand-alone crossings.

3.4.3. There will always be circumstances where extra signal heads are required, such as on
multi-lane approaches or where large numbers of heavy goods vehicles or buses are present,
but their use should be carefully considered at the design stage. The aim should be to provide
the minimum number of signal heads necessary for the installation to function safely.

3.4.4. Extra signal heads may be needed where visibility is compromised by factors such

as poor sight lines caused by the road layout. In these cases, use of a taller post may be
considered, to allow the signal head to be mounted above the standard height of 4 m to the
centre of the amber aspect, up to a maximum of 6.1 m. Alternatively, an additional signal head
may be added to a taller post above a signal head mounted at the standard height, or a signal
head mounted above the carriageway by installing a post with a mast arm.

3.4.5. Mast arms and taller posts can present additional maintenance liabilities, and associated

increased costs. Maintenance activities will impact on traffic flow, as lane or road closures wil

be required. In urban areas, due to the presence of buried services it may be difficult to find
the footwav to tall the necessarv foundations. De h
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5 // 7-segnent digit patterns (comon cathode)

6 const char seg_digits[] = {xCO, OxF9, GxA4, 0xBO, 0x99, Ox92, OxB2, OXFE, 0xED, 0X90};

7

5 _// Function to display countdown on tuo 7-segnent displays

3 Elvoid display_countdown(int number) {

10 int tens_digit = number / 10; // Get the tens place

1n int ones_digit = number % 10; // Get the ones place

2

3 /7 Display tens digit on PORTC

1a output_c(seg_digits[tens_digit]);

15

16 /7 Display ones digit on PORTD

17 output_d(seg_digits[ones_digit]);

B}

1

20 // Traffic Light control function

21 Elvoid traffic_lights(int phase) {

228 switch(phase) {

2 case 0:

2 output_high(PIN BO); // set pin high

2 output_low(PIN B1);  // set pin Low

2 output low(PIN B2);  // set pin Low

27 break;

2 case 1:

2 output_low(PIN B);  // set pin Low

30 output_high(PIN B1); // set pin high

31 output low(PIN 52)5  // set pin Low

2 break;

3 case 2:

3 output_low(PIN B);  // set pin Low

35 output low(PIN B1);  // set pin Low

36 output_high(PIR_B2); // set pin high

37 break;

B default:

39 // Turn off all traffic Lights when pedestrian phase is active

0 output_low(PIN B0);  //Light off

a output_low(PINB1);  //Light off

a2 output_low(PIN B2);  //Light off

a3 break;

a4 3

s )

6

47 Elvoid main() {

5 signed int counter = 40; // Countdown starts from 40

a9 int Light phase = 0 // Start with red Light

s0 int is_pedestrian_phase = 0; // Flag to indicate pedestrian phase

51 v
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main.c 46
47 Elvoid main() {
48 signed int counter = 40; // Countdown starts from 40
49 int light phase = 05 // Start with red Light
S0 int is_pedestrian phase = 0; // Flag to indicate pedestrian phase
51
52 set_tris b(0w00); // Set PORTS as output for the traffic Light (60, 51, 62)
53 set_tris c(0w00); // Set PORTC as output for the 7-segnent display (CO to C7)
54 set_tris d(0w00); // Set PORTD as output for controlling display selection
S5 set_tris a(0w00); // Set PORTA as output for walk/stop Lights (45)
se
570 while(TRUE) {
Ed // Display the current counter value
so display_countdoun(counter);
0 delay_ms(1000); // Delay for 1 second
&1
5 // If counter is Less than or equal to 10, enable pedestrian phase
6B if (counter <= 11) {
5 // Enable pedestrian phase:
65 is_pedestrian_phase = 1; // Set flag for pedestrian phase
66 output_low(PIN_AS);  // Turn off Stop Light (PIN_45)
&
E J/ Turn of traffic Lights for pedestrian safety
& traffic_lights(-1); // Turn off all traffic Lights
7
7nE else if (counter >= 10) {
72 // Disable pedestrian phase:
7 is_pedestrian_phase = 0 // Reset pedestrian phase flag
7 output_high(PIN_AS); // Turn on Stop Light (PIN_45)
7
7 // Change traffic Lights every 10 seconds
78 iF (counter = ) {
7 Light_phase = (Light_phase + 1) ¥ 35 // Cycle betueen Red, Yellow, and Green
” b
s0
51 // Update traffic Light phase based on the current phase
82 traffic lights(light phase);
5 3
5
55 // Decrease the counter by 1 for countdown mode
86 Counter.
&7
E // Reset the counter if it goes below 6 (countdown from 40 to 6)
29 E iF(counter < 8) {
90 counter = 40; // Reset counter back to 40 after reaching 0
a1 3
2
5}
% v
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