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INTRODUCTION 

IMPORTANT DEFINITION 

(COMMON FOR ALL CLASS) 

1- What is a Robot? 

 Robot is a smart machine which can take decision, it works like a human and 
makes our works easier. 

2- What is IoT? 

 IoT Stands for Internet Of Things. 

 Connecting objects with internet and controlling it from anywhere around the 
world is called IoT.  

3- What is Computer programming? 

Set of instructions or command by which we can communicate with 

computer, machine or robot is called programming.  

There are various types of programming languages like C, C++, JAVA, 

Python, Scratch, Arduino etc. 

4- What is programming language? 

 A programming language is a vocabulary and set of grammatical rules for 

instructing a computer or computing device to perform specific tasks. 

 Example - C. C++, C#, Arduino, Java, Python, Scratch, Cobol etc. 

5- What is Input Device? 

Such device which collects data from outside and send it inside of any brain, 

are called input devices. 

Ex- IR Sensor, LDR Sensor, Flame Sensor, Ultrasonic Sensor etc. 

Basically, all types of sensors are input devices.  

6- What are output devices? 

Such devices which execute the final task according to the given input or give 

the final result, we called them output devices. 

Ex- LED Module, Buzzer, DC Motor, Servo Motor etc. 
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7- What are Sensors? 

Sensors are the sensing device which detect any change in environment and 

send signals to the microcontroller. 

Ex- IR Sensor, LDR Sensor, Flame Sensor, Ultrasonic Sensor etc. 

Basically, all types of sensors are input devices.  

8- What are Actuators? 

Actuators are the electronic device which makes any change in 

environment by signals from microcontroller. 

Ex- LED Module, Buzzer, DC Motor, Servo Motor etc. 

Basically, all types of sensors are Output devices. 

9- What is Microcontroller? 

A Microcontroller is a small computer on a single chip that is used to control 

devices and machines. It has a processor, memory, and input/output pins 

inside one chip.  

Ex- Arduino, ESP8266 / ESP32, Raspberry Pi etc. 

10- What is AI? 

AI Stands for Artificial Intelligence Machines That Think 

AI means making machines smart so they can think and learn like humans. It 

helps computers and robots to learn from data and past experiences. AI can 

see patterns, make decisions, and understand language. 
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ACTIVITIES FOR CLASS 6 

 

ACTIVITIES: CURRICULUM ACTIVITIES PAGE 

ACTIVITY 1: Introduction to Arduino – The Brain of Smart Projects 6 

ACTIVITY 2: Getting Started with Arduino IDE – LED Blinking 13 

ACTIVITY 3: Multiple GPIO Control – LED & Buzzer Control 14 

ACTIVITY 4: Introduction to Sensor – Soil Moisture Sensor 16 

ACTIVITY 5: Advance sensor – Smart Goggles 19 

 

ACTIVITIES: EXTRA ACTIVITIES PAGE 

ACTIVITY 1: Traffic Light Simulation  

ACTIVITY 2: Hilly Area Safe Driving System  

ACTIVITY 3: Smart Garden  

ACTIVITY 4: BSRF (Border Security Robotic Force)  
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ACTIVITY 1 

Introduction to Arduino – The Brain of Smart Projects  

 

What is Arduino UNO?  

 

 

 

 

• DC Power Jack: 

Used to provide power to Arduino. 

• USB Jack: 

Used to upload code and provide power supply. 

 

Pins of Arduino UNO 
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Arduino Syntax/Function  

• pinMode(); 

• Serial.begin(); 

• Serial.print(); 

• Serial.println(); 

• delay(); 

• digitalWrite(); 

• analogWrite(); 

• digitalRead(); 

• analogRead(); 

• delayMicroseconds(); 
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9V BATTERY 
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ACTIVITY 2 

Getting Started with Arduino IDE – LED Blinking  

REQUIRED COMPONENTS:  

1. Arduino Uno 

2. LED Module 

3. 1-Pin Jumper Wires 

4. Battery 

5. Battery Cap 

CONNECTION DIAGRAM OF LED BLINKING: 

 

 

 

 

 

 

 

 

 

 

PROGRAM CODE OF LED BLINKING:  

void setup() { 

  pinMode(4,OUTPUT); 

} 

void loop() { 

  digitalWrite(4,HIGH); 

  delay(1000); 

  digitalWrite(4,LOW); 

  delay(1000); 

}  

LED MODULE 

ARDUINO UNO 

BATTERY 

GND 

GND 5V 

GPIO PIN 4 
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ACTIVITY 3 

Multiple GPIO Control – LED & Buzzer Control 

REQUIRED COMPONENTS:  

1. Arduino Uno 

2. LED Module 

3. Buzzer Module 

4. 1-Pin Jumper Wires 

5. Battery 

6. Battery Cap 

CONNECTION DIAGRAM OF MULTIPLE GPIO: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LED MODULE 

ARDUINO UNO 

BATTERY 

GPIO PIN 4 & 5 

BUZZER MODULE 

5V 

GND 

GND 

GND 

GND 5V 
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PROGRAM CODE OF MULTIPLE GPIO:  

void setup() { 

  // put your setup code here, to run once: 

  pinMode(4,OUTPUT); 

  pinMode(5,OUTPUT);   

} 

void loop() { 

  // put your main code here, to run repeatedly: 

  digitalWrite(4,HIGH); 

  digitalWrite(5,LOW); 

  delay(1000);  

  digitalWrite(4,LOW); 

  digitalWrite(5,HIGH); 

  delay(1000); 

}  



FUTURE GURUKULS EDUTECH PRIVATE LIMITED. 2026 

 

AI & ROBOTICS STEM EDUCATION Page 16 

 

ACTIVITY 4 

Introduction to Sensor – Soil Moisture Sensor  

REQUIRED COMPONENTS:  

1. Arduino Uno 

2. Soil Moisture Sensor 

3. Buzzer Module 

4. Motor Driver L298D 

5. Water Pump 

6. Tube Pipe 

7. 1-Pin Jumper Wires 

8. Battery 

9. Battery Cap 

DIAGRAM OF SOIL MOISTURE SENSOR: 

 

 

 

 

CONNECTION DIAGRAM OF SMART GARDENING: 

 

 

 

 

 

 

 

Diagram of Motor Driver 
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PROGRAM CODE OF SMART GARDENING USING  

SOIL MOISTURE SENSOR 
// Pin Definitions 

const int sensorPin = A0; // Soil moisture sensor O/P 

const int buzzerPin = 9; // Buzzer positive terminal 

const int pumpPin1 = 4; // Motor Driver Input 1 

const int pumpPin2 = 5; // Motor Driver Input 2 

// Variables 

int moistureLevel = 0; 

int threshold = 600; // Adjust this based on your 

soil/sensor (0-1023) 

 

void setup() { 

  pinMode(buzzerPin, OUTPUT); 

  pinMode(pumpPin1, OUTPUT); 

  pinMode(pumpPin2, OUTPUT); 

  Serial.begin(9600); // Open serial monitor for 

calibration 

  digitalWrite(buzzerPin, LOW); 

  stopPump(); 

} 

 

void loop() { 

  moistureLevel = analogRead(sensorPin); 

  Serial.print("Moisture Level: "); 

  Serial.println(moistureLevel); 

  // If soil is dry (value is above threshold) 

  if (moistureLevel > threshold) { 

    Serial.println("Soil dry! Watering now..."); 

    alertUser(); 

    startPump(); 

    delay(3000); // Water for 3 seconds 

  } else { 

    Serial.println("Soil is moist."); 

    stopPump(); 

  } 

  delay(1000); // Check every second 

} 
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void startPump() { 

  digitalWrite(pumpPin1, HIGH); 

  digitalWrite(pumpPin2, LOW); 

} 

 

void stopPump() { 

  digitalWrite(pumpPin1, LOW); 

  digitalWrite(pumpPin2, LOW); 

} 

 

void alertUser() { 

  digitalWrite(buzzerPin, HIGH); 

  delay(200); 

  digitalWrite(buzzerPin, LOW); 

}  
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ACTIVITY 5 

Advance sensor – Smart Goggles  

REQUIRED COMPONENTS:  

1. Arduino Uno 

2. Ultrasonic Sensor 

3. Buzzer Module 

4. 1-Pin Jumper Wires 

5. Battery 

6. Battery Cap 

Calculating Distance:  

• The speed of sound in air is approximately 343 meters per second (0.0343 cm/µs).  

• The division by 2 accounts for the round trip of the sound waves (to the object and 

back) 

Formula: 𝑺𝒑𝒆𝒆𝒅 = 𝑫𝒊𝒔𝒕𝒂𝒏𝒄𝒆𝑻𝒊𝒎𝒆  

Where Speed is 0.0343 cm/µs and time is twice. 

Distance = 0.0343 × Time / 2  

 

Vcc Trig Echo GND 

Ultrasonic Sensor 
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CONNECTION DIAGRAM OF SMART GOGGLES: 
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PROGRAM CODE OF SMART GOGGLES USING 

ULTRASONIC SENSOR 

#define trigPin 9 

#define echoPin 10 

#define buzzer 8 

long duration; 

int distance; 

void setup() { 

  pinMode(trigPin, OUTPUT); 

  pinMode(echoPin, INPUT); 

  pinMode(buzzer, OUTPUT); 

  Serial.begin(9600); 

} 

void loop() { 

  // Clear trig pin 

  digitalWrite(trigPin, LOW); 

  delayMicroseconds(2); 

  // Send ultrasonic pulse 

  digitalWrite(trigPin, HIGH); 

  delayMicroseconds(10); 

  digitalWrite(trigPin, LOW); 

  // Read echo time 

  duration = pulseIn(echoPin, HIGH); 

  // Calculate distance (cm) 

  distance = duration * 0.034 / 2; 

  Serial.print("Distance: "); 

  Serial.println(distance); 

  if (distance > 0 && distance <= 50) { 

    digitalWrite(buzzer, HIGH); 

    delay(distance * 5);   // closer = faster beep 

    digitalWrite(buzzer, LOW); 

    delay(distance * 5); 

  }  

  else { 

    digitalWrite(buzzer, LOW); 

  } 

} 
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