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	Hardware: In your discussion about components, you explain clearly how the components will be utilised in your system, and how they work.  You talk about other components you might have used as alternatives and have justified the decisions you have made well. I would have included the circuit diagrams in this section, rather than the software section, as they provide information on how you plan to implement the hardware. The schematic appears to have the LED and LDR in series with one another which is not what you intended from the breadboard diagram. Also, both resistors are 220 ohms.  
Software: Pseudocode included is very basic logic of the problem, does not really explain what it means to "open blinds " etc.  However, you have mostly adhered to conventions.  Make it clear where SETUP ends with END SETUP.  The loop in an Arduino sketch refers to a function, rather than a loop in the traditional sense, so in pseudo code would end with an END LOOP rather than REPEAT.  Within the setup you refer to using 90 to move blind to UP position, this is the stationary value for the servo motor.  Using the serial monitor is great for testing and demonstration purposes, but when you come to implement your system, you won't be connected to a computer, so these outputs won't be used.  I would not generally include features like these in pseudocode or flowcharts, instead just implement the core functionality of the software.
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	In your evaluation you have not included a discussion about the effectiveness of the language C to control the Arduinos. C is used with the Arduino as it is a relatively "light" language in terms of its footprint, portable across platforms with minimal changes and allows direct memory management.  You have considered the effectiveness of the end prototype and how the use of sensors for the blinds would improve the final positioning of the blind.  Further marks would have been gained here by looking at further extensions that could be made on your project, such as allowing the staff to adjust the light levels the system responds to or allowing for a manual override to switch the system completely off when the office is in use.  
	15
	5

	
	
	

	4. Practical Application Skills

	
	

	Good use of constants for naming pins and values that determine the responses from the system.  Code is well annotated.  Program offers required functionality by adjusting duration of motor to a time required for rolling up or down the blinds 
Testing: you have discussed tests in your report and there is evidence of functionality in the video, however no formal testing is demonstrated.  
	50
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PCEE4004
Office Security Management System
Introduction
The aim of this process is to create an Office Security System that I can use in a workplace to keep the appearance that the office is still in use after regular work hours such as weekends and holidays. I will be designing a system that during daylight hours rolls up the office blinds and switches off the office lights, and vice versa during the night turn on the office lights and roll the blinds back down.
The way this will be achieved is by having an automated system that controls the blinds and lighting in response to ambient light conditions. When it’s bright outside, the blinds will be rolled up and the lights switched off. In the evening, the blinds will be rolled down and the lights switched on. This switch between day and night modes should make it look like people are arriving and leaving the office at expected times, helping create a convincing illusion of activity.
This system will be developed using a simple microcontroller-based setup, with components such as an Arduino Uno, light-dependent resistor (LDR), continuous servo motor, and an LED to simulate the lighting. These parts will be connected on a breadboard for easy prototyping. The microcontroller will read the LDR value to decide whether it’s light or dark, then carry out the necessary actions. The servo motor will control the blinds, and the LED will represent office lighting.
By the end of the project, the system should be fully automated, require no user input, and respond entirely to changing light conditions. The report will cover how the system was designed, programmed, tested, and evaluated, along with suggestions for how it could be improved in the future.

Task 1 – Hardware Design
The hardware setup needs to follow a few key rules: the blinds must move in one direction to open and the opposite to close, they need to stop at the correct positions without overshooting, and the lights must turn on or off in sync with the blinds. This means the components chosen to need to be capable of handling motion, light detection, and general control tasks reliably.
To start with, I’m using an Arduino Uno as the main system of the project. It’s widely used in embedded systems, and according to its datasheet (Arduino, 2021) it has a suitable number of digital and analogue input/output pins, and supports PWM (pulse-width modulation), which is needed to control servo motors. It is also simple to program using the Arduino IDE, which makes it ideal for quick prototyping. While other boards like the Arduino Mega offer more I/O pins, they would be unnecessary for a small system like this one.
All components are connected using a breadboard and jumper wires, making the whole circuit easy to build, adjust, and test without needing to permanently solder anything. This is especially helpful during prototyping when changes are likely.
For moving the blinds, I’ve chosen a continuous servo motor. Unlike standard servos which are limited to 90° or 180° turns (Tower Pro, 2020), continuous servos can rotate in either direction for as long as needed. This makes them ideal for tasks where you want ongoing motion rather than a fixed-angle turn. With this setup, I can run the motor for a certain amount of time to roll the blinds down and reverse it to bring them back up. I can also tweak the speed if needed, although for this system I’m mostly interested in timing rather than speed.
I did consider using sensors like ultrasonic distance sensors to detect the top and bottom positions of the blinds more accurately. This would make the system more dynamic and reduce the need to manually time the motor. However, adding two extra sensors would mean more wiring and code, and for a simple project like this, I decided it wasn’t necessary. A bit of trial and error is enough to find the motor duration needed to get the blinds to the correct positions.
For the lighting side of the system, I’m using an LDR (Light Dependent Resistor) to detect how bright the room is. It’s part of a voltage divider circuit, where it changes resistance based on light level (Components101, 2018). The Arduino reads this as an analogue value on one of its input pins. If the value drops below a certain threshold, the Arduino knows it’s dark and triggers “night mode.” This then turns on an LED and starts the servo motor to lower the blinds. When it gets light again, the LED turns off and the blinds go back up. This way, everything works together automatically based on the amount of ambient light.
To help the Arduino read the voltage from the LDR properly, I’m using a 1kΩ resistor in the voltage divider circuit. This sets a reasonable reference level and keeps the current in check. I chose 1kΩ because it balances well with typical LDR values in normal light conditions. A higher-value resistor could have been used, but it might make the system less sensitive.
The LED used in this project acts as a stand-in for real office lighting. In a real installation, the LED could be replaced with a relay module or transistor circuit that controls a mains-powered light fitting. This would let the system interact with real lighting, rather than just simulating it.
Powering the circuit is done via USB from a laptop or PC while testing, but for long-term use it could be powered with a 9V DC adapter or a battery pack. The Arduino Uno has a built-in voltage regulator that makes this very straightforward.
If I wanted to expand this project, there are a few things I could add later. For example, a real-time clock (RTC) module could allow the system to respond to actual time instead of relying only on light levels. Or I could add internet connectivity using a Wi-Fi or Bluetooth module to allow remote control or status updates. But for this version, I’m keeping things simple and just focusing on getting the core features working properly.

I’m using a 1k resistor on the board which does enough to fine tune the current flowing through the circuit. Due to my board being quite minimal in terms of components there is no need for me to use a larger rated resistor.
Task 2 – Software Design
Pseudo Code:
START
DEFINE:
    SERVO_PIN as 9
    LDR_PIN as A0
    LED_PIN as 4
    LEVEL as 50 (light level threshold)
    MOTOR_DURATION as 3000 milliseconds
    isNight as FALSE (state tracker)
SETUP:
    Initialize serial communication at 9600 baud
    Set LED_PIN as OUTPUT
    Set LDR_PIN as INPUT
    Attach servo to SERVO_PIN
    Set LED to OFF
    Set blinds to UP position (90 degrees)
LOOP:
    Read LDR value from sensor and store in ldrStatus
    PRINT "LDR Reading: ", ldrStatus to serial monitor
    IF ldrStatus < LEVEL AND isNight is FALSE THEN:
        SET isNight to TRUE
        PRINT "Night mode: Turning on light and lowering blinds"
        TURN ON LED
        ROTATE motor to 170 (lower blinds)
        WAIT for MOTOR_DURATION
        ROTATE motor to 90 (stop)
    ELSE IF ldrStatus >= LEVEL AND isNight is TRUE THEN:
        SET isNight to FALSE
        PRINT "Day mode: Turning off light and raising blinds"
        TURN OFF LED
        ROTATE motor to 10 (raise blinds)
        WAIT for MOTOR_DURATION
        ROTATE motor to 90 (stop)
    END IF
    WAIT 500 milliseconds (stabilize loop)
REPEAT.
Fritzing Design and Schematic
[image: ]
[image: ]	Comment by Tyler Holmes: Fritzing Schematic
The schematic above shows the pin connections and configuration of the board and components of the completed circuit; this was useful to create as it made it easier when it came to physically building and testing the board.

Task 3 Implementation
FINAL CODE:
[image: ]	Comment by Tyler Holmes: Working C Code
*Test Video (Uploaded Separately)

Task 4/5 Testing/Evaluation
To ensure that the system worked properly I carried out a range of tests to determine how the system would work under different lighting conditions and whether both the motor and LED would function together in said conditions, to do this I used a mixture of natural lighting and artificial lighting to see how the different light levels responded with the LDR, I was then able to fine tune my light level threshold ensuring that both components worked in the environment they were being simulated to operate in.
The motor run time was of course simulated as I didn’t have physical blinds to measure a distance, so ensuring that the time and positioning of the motor matched up after every day and night cycle was accurate was very important. In most cases bar a few millimetres which may have been due to feedback errors and delays, the motor did return to its original position each time. After experiencing the trial and error without a sensor for the motor to rely on I can say that using an ultrasonic sensor would have been the better choice as I would’ve received more precise turns from the motor based on the feedback from the sensor. Despite this I was still able to get my code and circuit to perform its desired function to its design and specifications that I had originally intended.
I kept the default light level of the LED which seemed to be sufficient for simulation purposes, however in real case scenarios or depending on the size of the room/number of lights the LED intensity value could be fine-tuned to improve visibility in the “office”
I had multiple different attempts to finally get the code working correctly, mainly from syntax errors or missing definitions. The main issue however when programming was getting the continuous servo to stop working after a certain parameter had been met i.e., light level low, LED switching on and motor activating. When the process would happen, the continuous servo kept moving after even though there had been no change in the environment to trigger it to move again, it simply read the delay time and would spin repeatedly every time that delay passed. Despite using commands like “delay (90)” which should stop the motor, it kept spinning. In the end I changed a few library settings as well as added Boolean values just to communicate to the board that unless the specific Boolean value was being read then the motor shouldn’t move at all. This immediately solved the issue, and it got my code working exactly as it was intended to. I also included the Serial Print function when a day or night variable had been met, this was for my own benefit in the testing phase to ensure that I could physically see that the board and components were picking up the correct data and then displaying and communicating that, so it wasn’t necessary but it gave me a better understanding of the process when testing the circuit.

Appendix (Datasheets):
· Tower Pro Micro Servo – Tower Pro. (2020). SG90 Continuous Rotation Servo Datasheet. [online] Available at:  SG90 Digital – Tower Pro
· Arduino. (2021). Arduino Uno Rev3 datasheet. [online] Available at: UNO R3 | Arduino Documentation
· Components101. (2018). LDR Sensor Module. [online] Available at: Light dependent resistors
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1  #include <Servo.h>

2

3 #define SERVO_PIN 9

4

5 Servo blindMotor;

6

7 const int LDR_PIN = Ae;
8 const int LED_PIN = 4;
9

const int LEVEL = 35; // Light level threshold
10 const int MOTOR_DURATION = 3@@@; // Time for motor to spin

11

12 bool isNight = false; // Tracks whether it's night mode or day mode
13

14 void setup() {

15 Serial.begin(9600);

16 pinMode (LED_PIN, OUTPUT);

17 pinMode (LDR_PIN, INPUT);

18 blindMotor.attach(SERVO_PIN);

19

20 // Initial setup: Light off, blinds up (stopped)

21 digitalWrite (LED_PIN, LOW);

22 blindMotor.write(9@); // Stop motor initially

23}

24

25 void loop() {

26 // Read the LDR value

27 int ldrStatus = analogRead(LDR_PIN);

28 Serial.print("LDR Reading: ");

29 Serial.println(ldrStatus);

3e

31 // Check if it's night (light level below threshold) and the state is not already night
32 if (ldrStatus < LEVEL && !isNight) {

33 isNight = true; // Set state to night mode

34 Serial.println("Night mode: Lights on, lowering blinds.");

35

36 digitalWrite(LED_PIN, HIGH); // Turn on the LED

37 blindMotor.write(170); // Rotate motor to lower blinds

38 delay (MOTOR_DURATION); // Wait for motor to complete lowering
39 blindMotor.write(90); // Stop motor after delay

40 }

41 // Check if it's day (light level above or equal to threshold) and the state is not already day
42 else if (ldrStatus >= LEVEL && isNight) {

43 isNight = false; // Set state to day mode

44 Serial.println("Day mode: Lights off, raising blinds.");

45

a6 digitalWrite(LED_PIN, LOW); // Turn off the LED

a7 blindMotor.write(10); // Rotate motor to raise blinds
48 delay (MOTOR_DURATION); // Wait for motor to complete raising
49 blindMotor.write(90); // Stop motor after delay

50 }

51

52 delay(5€@); // Stability delay to avoid rapid state switching
53}

54




