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Name: Thomas James                                                                                                            
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Introduction 
My project is about building a simple system that helps make an office look like it’s being used, even when no one is there, like during weekends or whenever the office is vacant. The idea is that if the lights come on and the blinds move when it gets dark, it’ll seem like someone’s inside, which might help prevent break-ins or other security issues.
To do this, I’m using an Arduino Uno with some basic components like a light sensor (LDR), a servo motor for the blinds, and an LED matrix to act like the office lights. The system checks the brightness at the office window and then decides whether it is night or day and then turns the lights on or off, and whether to move the blinds up or down. Everything is controlled by the Arduino and runs automatically based on how much light the sensor picks up. The components are connected using a breadboard, with the correct resistors to ensure safe operation.


Task 1 – Hardware Design
Here’s an overview of the components that I’m using, what they do, and why I chose them, datasheets for each of components listed can be found in Appendix C.
Arduino Uno (Microcontroller)
· What it does: This is the brain of the system. It reads the light levels from the sensor and sends signals to control the servo and LED lights.
· Why I picked it: I already had one, and it’s easy to program and test things on. There are lots of examples online, so it’s widely accessible.
· Alternative options: I considered using a Raspberry Pi, but that would’ve likely been overly complex.

LDR (Light Dependent Resistor)
· What it does: It senses how bright or dark it is in the room. The Arduino uses this information to know whether it’s daytime or nighttime at the office window.
· Why I picked it: It’s cheap, easy to use, and works effectively for this task. I connected it in a voltage divider circuit with a 1kΩ resistor.
· Alternative options: I could’ve used a photodiode or a light sensor module, however an LDR meets all requirements for this task.
Servo Motor
· What it does: It moves the blinds up or down depending on the light level . For example, if it gets dark (nighttime), the blinds close.
· Why I picked it: Servos are great for rotating to a specific angle. You don’t need extra sensors or gears when using DC motors.
· Alternative options: I considered a small DC motor, but I found that a servo motor met all requirements for this task.

LED Matrix
· What it does: This acts as a substitute for the office lighting. When activated, it looks as though the lights are on in the room.
· Why I picked it: It’s easy to control with an Arduino, and it can simulate blinking or stagnant lighting which could help deter potential intruders as it looks as though there is activity inside the office.
· Alternative options: I could’ve used a regular LED or lamp, but I find that the LED matrix gives better visibility and more flexibility.
Push Button (Optional)(not used)
· What it does: I added a button just in case I need to manually test the system or override it during setup.
· Why I picked it: Handy for debugging or simulating night/day during testing.
· Alternative options: I could have used a switch, which would have produced the same outcome, therefore the use of a push button over a switch is purely personal preference.
Breadboard & Resistors
· What it does: Used to connect all the components together. A 1kΩ resistor was used with the LDR in a voltage divider setup. The breadboard made it easy to test and rearrange the circuit during development.
· Why I picked it: I found it to be the most effective way to build a circuit without permanent changes. Resistors help avoid damaging components.
· Alternative options: Could’ve made a PCB later, but for testing I found this to be the most Ideal setup using a breadboard.
Ultrasonic Sensor (optional, Not Used)
· What it does: I didn’t use this in the project, but I had it available. It could be used in future versions to detect motion or presence if I were to increase the complexity of the system.
· Why not used: For this version, I only needed components for light detection.

Summary Table of Components
	Component
	Role in the System
	Why It Was Used OR potential uses

	Arduino Uno
	Controls the system
	Easy to use and good for small projects

	LDR
	Detects light levels
	Simple way to detect light

	Servo Motor
	Moves the blinds
	Good for precise turning

	LED Matrix
	Simulates office lights
	Easy to control and bright enough

	Button
	Not used but available
	Useful during testing

	Breadboard & Resistors
	Builds the circuit
	Breadboard brings the components together. Resistor avoids damage

	Ultrasonic Sensor
	Not used but available
	Could potentially be used for improving intruder detection.



Task 2 – Software Design
The program I have written monitors the light levels using the LDR and then decides what to do with the lights and the blinds. If it’s bright (daytime), the system will turn off the LED matrix and open the blinds using the servo motor. If it’s dark (evening), the program will turn on the LED matrix and close the blinds.
To make this work, I had to figure out a range of light values. I tested the LDR using the analogRead() function and noticed that when it was bright, the value was low (200 or less), and when it was dark, the value went up (700 or more). So, I chose a threshold value around 500 to act as the cutoff between day and night. The Arduino checks this level continuously in a loop.
Pseudocode and flowchart – A rough version of how my code will be structured (shown below):
(See appendix A for flowchart)

Start program

 → Set LED matrix, servo, and LDR pins

 → Loop forever:

   Read value from the LDR (light sensor)

   IF light value < 500 THEN

   // It's bright (daytime)

    Turn OFF LED matrix

     Move servo to open blinds (e.g. 0 degrees)

   ELSE
     // It's dark (nighttime)

     Turn ON LED matrix

     Move servo to close blinds (e.g. 180 degrees)          Delay briefly and repeat
Task 3 – Implementation
For this part of the assignment, my objective was to write a C program for the Arduino that would take input from the LDR (Light Dependent Resistor) to monitor the light level in the room or office. Depending on the light conditions, the system would either turn on or turn off the simulated office lights (LED matrix) and open or close the blinds using the servo motor.
The LDR provides an analogue value that represents the current light level. I set a threshold value of around 500 to decide when it’s dark or bright. When it’s bright, the system opens the blinds and turns off the LED matrix. When it’s dark, the blinds close and the LED matrix turns on. I also included servo.detach() in my code to prevent the servo from constantly receiving power, which also stops it from making noise or moving unnecessarily. Everything runs automatically in a loop.
I have divided my code into 3 sections below, with images followed by brief explanations of what each section does:
Initial setup
[image: ]
In this section, the code begins by including two important libraries: Servo.h for controlling a servo motor, and LedControl.h for managing an 8x8 LED matrix. After that, the pin connections are defined for the LDR sensor, servo motor, and LED matrix, making it easier to manage hardware connections. The light threshold value is also set to decide when it is considered “dark” or “light”. Then, objects for the servo and LED matrix are created, along with a boolean variable (isDark) to keep track of whether the room is currently dark. Inside the setup() function, the serial monitor is started for debugging, the LED matrix is prepared (turned off and brightness set), and the servo is positioned to 0°, which represents open blinds. This setup ensures the system starts in a known state with blinds open and lights off.
Light detection and response
[image: ]


This part begins inside the loop() function and is responsible for checking the current light level using the LDR. If the detected light is below the set threshold, the code recognises it as night-time. It then updates the state and simulates turning on lights by activating all LEDs in the matrix. At the same time, the servo rotates to 180°, closing the blinds to maintain privacy or keep heat in. On the other hand, if the light level rises above the threshold and the room was previously dark, the system identifies it as daytime. It updates the status, switches off all LEDs to simulate daylight, and reopens the blinds by rotating the servo back to 0°. This simple logic allows the system to respond automatically to changing light conditions.


Servo Control and LED Matrix
[image: ]


This section focuses on how the LED matrix and servo motor are used to simulate a responsive environment. When night is detected, all LEDs on the matrix are individually switched on using two nested for loops—each row and column is addressed to create a fully lit display, simulating the office lights. For the servo, it attaches to the defined pin, rotates to 180° (closing position), waits briefly to ensure full movement, and then detaches to avoid jittering. Conversely, during the day, the matrix is cleared using a simple command (clearDisplay()), turning all LEDs off efficiently. The servo is once again activated, moved to 0° to open the blinds, and then detached. This control approach makes the system energy efficient and responsive, only taking action when there’s a noticeable change in light level. A short delay at the end of the loop prevents it updating too frequently, making smoother operation.
Task 4 – Testing
As seen in the video (found in Appendix B), my system functions as expected. After individually testing each component, I constructed my complete system. The Video shows the servo rotating from 0 degrees to 180 degrees when light is detected, and then back to 0 degrees when the LDR no longer detects any light. The LED matrix is on as expected when no light is detected by the LDR, and then turns off when light is detected. The light source that was used in the video is a substitute for the sunlight coming through the office window, 















Task 5 - Discussion, Evaluation and Conclusion
To make sure my system works as intended, I carried out a series of tests in both dark and light conditions. The purpose of this was to confirm that my LED matrix (representing office lights) and the servo motor (representing blinds) responded correctly to the light level that the LDR had detected.
Initial Testing:
At first, I tested individual components separately to confirm they worked:
· The LDR correctly reported light levels in the Serial Monitor. In darkness, the values were high (over 600), and in bright light, they dropped (down to around 100).
· The servo worked using simple test code, and I could control its angle.
System Integration:
Once everything was working separately, I combined all of the components in my final program. During testing:
· When I covered the LDR (to simulate darkness), the LED matrix lit up and the servo rotated to simulate closing the blinds (180°).
· When I exposed the LDR to a light source, the LED matrix turned off and the servo rotated to open the blinds (0°).
· I confirmed the servo wasn't jittering by using detach() after each movement, and this kept the system stable.
Evaluation:
The system met my initial goal of simulating an occupied office when it becomes dark. The transitions between light and dark were reliable, and the LED matrix provided a clear indication of "activity" in the room. I believe this would help deter intruders, as it mimics normal office usage (lights on, blinds closing at night).

What Worked Well:
· The LDR code made it so it was sensitive enough to detect light changes reliably.
· Using detach() for the servo avoided constant buzzing or continuous movement.
· The LED matrix gave a clear and visible result.

What Could Be Improved:
· I could add a delay between actions to avoid rapid toggling if the light level hovers around the threshold.
· In a future version, I could introduce patterns or sequences in the LED pattern to make the lighting appear more natural.
· A motion sensor (like an Ultrasonic sensor) or timer could enhance realism by simulating activity at specific times.
· I could Edit my code to make the servo motor rotate for longer, this would simulate the rolling up or down off the office blinds more accurately. 
Conclusion:
Overall, the system functioned as I intended. It automatically reacts to light levels picked up by the LDR and simulates a presence in the office using lighting and blinds. I am happy with the outcome of my project, and I believe it successfully demonstrates an automated deterrent system by effectively using basic components and code.








Appendix
Appendix A:
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Appendix B – Video for task 4
IMG_4586.mp4

Appendix C – datasheets for Task 1 (generic) 
Arduino Uno datasheet - https://docs.arduino.cc/resources/datasheets/A000066-datasheet.pdf 
Servo Motor data sheet - https://www.tme.eu/Document/466f036ded06bd5cfbf8271c3502f528/POLOLU-2820.pdf 
LED Matrix Data sheet - https://cdn.sparkfun.com/datasheets/Components/General/COM-09622-MAX7219-Matrix-Module.pdf 
LDR data sheet - https://components101.com/sites/default/files/component_datasheet/LDR%20Datasheet.pdf 
Breadboard Data sheet - https://www.mouser.com/datasheet/2/58/BPS-DAT-%28BB400%29-Datasheet-932623.pdf 
10k ohm resistor data sheet - https://assets.rs-online.com/v1699613067/Datasheets/7ec977c91977fd4e95a020bd86d6d6c5.pdf 
Push button data sheet - https://www.addicore.com/products/small-tact-mini-push-button-switch-6x6x5mm 
Ultrasonic sensor data sheet - https://cdn.sparkfun.com/datasheets/Sensors/Proximity/HCSR04.pdf 
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const int SERVO_PIN = 9
const int LDR_THRESHOLD = 500;

// 1ED Matrix pins
const int DIN = 11;
const int CIK = 13;
const int €S = 10;

// create a serve object

Servo blindserve;

// Create an LedControl object
LedControl lc = LedControl (DIN,

e e ittt
// Digital pin connected to the serve motor
// Light level threshold (below = dark, above = bright)

// Data In pin for the LED matrix
// Clock pin for the LED matrix
// Chip Select pin for the LED matrix

(for 1 device only)
cIx, ©s, 1);

// Track whether the room is currently dark or mot

bool isDark = false;

void setup() {

// Start the serial monitor (for debugging light level values)

Serial.begin (9600

// === LED Matrix Setup ===
lc.shutdown (0, false); 17
lc.setIntensity(0, 8); /7
lc.clearDisplay(0); /7
// === Initial servo Position

blindServo.attach (SERVO_PIN) ;
blindServe.write(0);

delay (1000) ;
blindServe.detach();

void loop() {

Wake up the LED matrix
Set brightness level (0-15)

Make sure the matrix starts off

// Attach the serve motor

// Move serve to 0° to open blinds
// Wait for serve to finish moving
// Detach to prevent jitter
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// Include the Servo library to comtrol the serve motor
finclude <Servo.h>

// Include the LedControl library to control the LED matrix
finclude <LedControl.h>

/7 Pin Definitions
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/7 If it is now dark and wasn't dark before ===
if (lightLevel < LDR_THRESHOLD && !isDark) {
isDark = trus; // Update state

// Turn ON all LEDs on the matrix (simulate office lights ON)
for (int row = 0; row < 8; rowtt) {

for (int col col < B; col+d) {

lc.setled(0, row, col, true);

// Close the blinds
blindServo.attach (SERVO_PIN) ;

blindServo.write(180); // Move servo to 180° to close blinds
delay (1000) ;

blindServe.detach();

i If it is now bright and it was dark before ===
} clse if (lightLevel >= LDR_THRESHOLD && isDark) {
// Update state

isDark = fals

// Turn OFF all LEDs on the matrix
lc.cleardisplay(0) ; // Clear the LED matrix (simulate lights OFF)

// Open the blinds
blindServo.attach (SERVO_PIN) ;

blindServo.write(0);  // Move servo to 0° to open blinds
delay(1000) ;

blindServo.dstach();

// Wait before taking another reading
delay(500) ;
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