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INTRODUCTION

W E L C O M E  T O  M O N T H  1 5 !
WHAT ARE WE CREATING?

Add another sensor to your Security System!Introducing this month’s build: 
the Laser Tripwire Transmitter Laser Tripwire Transmitter!

With this project, you will learn how to use a laser diode in combination 
with an LDR to detect when somebody walks through the laser beam. 

This will get sent to the Control Center from last month’s project.

H O W  D O  W E  M A K E  I T ?
IN TWO STEPS:

1
Build the hardware: We will build a new wireless 

node, this time with a laser beam and an LDR.

2
Programming it: The program will communicate the 

state of the LDR to the Control Center from last month.

S U P P O R T  P A G E
https://mycreationcrate.com/month-15

KKQM73
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UNO R3

USB CABLE

BREADBOARD

10X MALE TO FEMALE JUMPERS

4X 10CM MALE TO  
MALE JUMPERS

6X 20CM MALE TO  
MALE JUMPERS

NRF24L01 
TRANSCEIVER

2.2K OHM RESISTOR

LIGHT DEPENDANT  
RESISTOR

LASER DIODE MODULE

2X PLASTIC MIRROR

PART  LIST
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ADD ANOTHER SENSOR TO YOUR SECURITY SYSTEM! INTRODUCING THIS MONTH’S BUILD: 

This project uses a laser diode module, which will shine a laser beam once powered up. We will 
use a mirror to bounce this beam back onto the LDR. Here’s a diagram of how you can set this up:

The Uno R3 will read the LDR to make sure it is within the light level of the laser beam. If this 
laser beam is broken, the Uno R3 will be able to detect this. 

To use this in the security system, we will transmit the sensor reading to the Control Center that 
we built in Month 14. 

If someone walks through the beam, the Uno R3 will detect this and send an alert signal to the 
Control Center. By setting up this laser tripwire along with the PIR sensor from Month 13 and 14, 
you will be able to outsmart any intruder!

WHAT  IS  A  LASER  TRIPWIRE?
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LASER  SAFETY

Although the laser diode module uses a low powered laser beam, it’s still important to be safe! 

NEVER SHINE THE LASER BEAM IN 
ANYONE’S EYES, INCLUDING YOUR OWN! 

Looking into a laser beam can damage your eyes, so it is very 
important to always keep the beam pointed towards the 
ground and away from anyone’s face. 

Even though this laser is similar to lasers found in most 
laser pointers, for extra safety it is a good idea to use laser 
safety goggles, as well as to not keep the laser powered while 
unattended. We aren’t responsible for any damages caused 
by misuse of this project.
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PROGRAM - CONTROL CENTER

//Month 15 Control Center

#include <LiquidCrystal.h>
#include <SPI.h>
#include “nRF24L01.h”
#include “RF24.h”

//Pin definitions
int buttonPin = 4;
int buzzerPin = 6;

//Security system variables
boolean armed = false;
boolean buzzerPIR = false;
boolean buzzerLaser = false;
boolean buttonPushed = false;

const uint64_t pipePIR = 0xE8E8F0F0E1LL; //Pipe of the PIR radio
const uint64_t pipeLaser = 0xE8E8F0F0D2LL; //Pipe of the laser radio

int messageCount = 0;
int lostConnectionCount = 0;

double packetLoss = 0; //Percent “lost connection” messages

boolean message[1]; //Holds the read radio message

byte pipeNumber; //Holds ‘1’ or ‘2’ depending on if the message was 
received from the PIR or the laser

LiquidCrystal lcd(A0,A1,A2,A3,A4,A5); 
//Creates the lcd object
RF24 radio(9,10);

The Control Center hardware is exactly the same as in last month’s project, because we can 
receive signal from both transmitters with the same radio! Here, we will add code into the 
program to receive this second signal. 

PLUG IN YOUR CONTROL CENTER FROM LAST MONTH AND UPLOAD THE FOLLOWING CODE:
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void updateLCD() //Updates the LCD every 0.5 seconds
{
  if(millis()%500 < 50) //We use < 50 just in case this function isn’t 
called when millis()%500 is 0
  {
    lcd.clear();
    lcd.print(“Status: “);
    if(armed) //Armed/disarmed status
    {
      lcd.print(“ARMED”);
    }
    else
    {
      lcd.print(“DISARMED”);
    }
    lcd.setCursor(0,1); //Line 2
    lcd.print(“PIR: “);
    
    if(buzzerPIR) //PIR Status
    {
      lcd.print(“DETECTED”);
    }
    else
    {
      if(packetLoss < 0.3)
      {
        lcd.print(“CLEAR”);
      }
      else
      {
        lcd.print(“NO SIGNAL”);
      }
    }

    lcd.setCursor(0,2); //Line 3
    lcd.print(“Lsr: “);
    if(buzzerLaser) //laser Status
    {

PROGRAM - CONTROL CENTER   (CONT'D)
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      lcd.print(“DETECTED”);
    }
    else
    {
      if(packetLoss < 0.3)
      {
        lcd.print(“CLEAR”);
      }
      else
      {
        lcd.print(“NO SIGNAL”);
      }
    }
  }
}

void setup()
{
  Serial.begin(9600);
  radio.begin();
  radio.openReadingPipe(1, pipePIR); //Start listening to the PIR 
transmitter on pipe 1
  radio.openReadingPipe(2, pipeLaser); //Start listening to the laser 
transmitter on pipe 2
  radio.startListening();
 
  lcd.begin(20,4);
  lcd.clear();

  pinMode(buzzerPin, OUTPUT);
  pinMode(buttonPin, INPUT);
}

void loop()
{
  if(digitalRead(buttonPin) && !buttonPushed) //If the button is pushed
  {
    buttonPushed = true; //This is used so the “ready” state is only toggled once while the button is on

PROGRAM - CONTROL CENTER   (CONT'D)
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PROGRAM - CONTROL CENTER   (CONT'D)

    buzzerPIR = false; //Turn off buzzer if it is on
    buzzerLaser = false;
    armed = !armed; //Toggles the “armed” state
  }
  else if(!digitalRead(buttonPin))
  {
    buttonPushed = false; //When the button is released, allow it to be 
pressed again
  }

  if(buzzerPIR || buzzerLaser) //Turn on the buzzer
  {
    if(millis()%1000 < 500) //Between 0-499 milliseconds
    {
      tone(buzzerPin, 880); //Plays an ‘A’
    }
    else //Between 500-999 milliseconds
    {
      tone(buzzerPin, 659); //Plays an ‘E’
    }  
  }
  else
    noTone(buzzerPin); //Play no sound

  //The variable “pipeNumber” will be either 1 or 2, depending on if a 
message was received from the PIR or the laser.
  //The RF24 library sets this variable for us, so we can just check if 
it’s equal to 1 or 2
  if(radio.available(&pipeNumber))
  {
    radio.read(message, 1);
    messageCount++;
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PROGRAM - CONTROL CENTER   (CONT'D)

    if(pipeNumber == 1) //If pipeNumber == 1, the message was received 
from the PIR transmitter
    {
      if(message[0] && armed)
      {
        buzzerPIR = true;
      }
    }
    else if(pipeNumber == 2) //If pipeNumber == 2, the message was 
received from the laser transmitter
    {
      if(message[0] && armed)
      {
        buzzerLaser = true;
      }
    }
  }
  else
  {
    lostConnectionCount++;
  }

  //Calculates the percentage of lost messages vs messages
  packetLoss = lostConnectionCount / (double)(messageCount + 
lostConnectionCount);

  if((lostConnectionCount + messageCount) > 100) //Resets the messages 
counter once enough have been recieved
  {
    lostConnectionCount = 0;
    messageCount = 0;
  }

  updateLCD();
  delay(30); //Gives a second for the radio to catch up

}
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HARDWARE

That’s it for the Control Center. 

Now, with the parts from this month’s project, assemble the Laser Tripwire Transmitter:
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//Month 15 Laser Transmitter

#include  <SPI.h>
#include  “nRF24L01.h”
#include  “RF24.h”

bool message[1];

RF24 radio(9,10);
const uint64_t pipe = 0xE8E8F0F0D2LL;

//Pin definitions
int laserPin = 2;
int ldrPin = A0;
int tripLevel = 700;

void setup()
{
  Serial.begin(9600);
  pinMode(laserPin, OUTPUT);
  pinMode(ldrPin, INPUT);

  digitalWrite(laserPin, HIGH);
  radio.begin();
  radio.openWritingPipe(pipe);
}

void loop()
{
  message[0] = analogRead(ldrPin) > tripLevel;
  radio.write(message,1);
}

PROGRAM - LASER TRIPWIRE TRANSMITTER

Make sure you unplug 
the Control Center before 

uploading, or you might upload 
to the wrong Uno R3 board!
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When you power up the Laser Tripwire Transmitter, 
you should see the laser diode module light up. 

To set up the tripwire, aim the laser at the mirror, and angle the mirror such that the laser beam 
bounces back onto the LDR, like in the picture shown in the “What is a Laser Tripwire?” page. 

This might take some time to get perfectly angled. Once it’s set up, you can use supplies around 
the house such as tape or paperclips to secure everything down so it won’t move around. 

Once the Laser Tripwire Transmitter is set up, the Control Center should begin receiving a signal.

If the laser is sending false positives, try making sure the laser beam is hitting the LDR directly 
in the center, try using a shorter distance between the laser and the mirror, or try adjusting the 
tripLevel variable.

WHAT  YOU  SHOULD  SEE
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MONTHLY  CHALLENGE

By using one mirror, we were able to make an invisible line that if crossed will sound the alarm. This 
is great for guarding a doorway, but what if you wanted to guard an object in the middle of a room?

Instead of protecting just one side, you would want to protect all sides of it. 
Instead of using more lasers, we can just add more mirrors! 
With the second mirror provided, you can use it to form the beam into a triangle:

If anyone were to cross any side of this triangular boundary, the laser beam would break, 
and the alarm would sound! If you have an extra mirror, try building this yourself. 
The more mirrors you use, the more complex of a shape you can make.

Note that by using multiple mirrors, the brightness of your laser beam will decrease. You might 
have to make changes to your code to allow the LDR to accept a lower brightness level before 
sending an alert message.
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S U P P O R T  P A G E
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EXERCISES

On line 4 of the LCD, print the amount of time that has passed since the alarm last went off.

Answer:

In the Control Center code, require an alert signal from the laser beam AND the PIR before 
turning on the alarm.

Answer:

Make three separate alarm patterns depending on if 
the PIR transmitter sent the alert, if the laser tripwire 
transmitter sent the alert, or if they both sent an alert. 

Answer:
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SNEAK PEEK
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