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Course 

Objective: 

1.  Reinforce basic Arduino and circuit knowledge  

2. Enable students to build simple automation systems  

3. Introduce sensor-based real-life applications  

4. Develop hands-on skills through mini projects  

5. Encourage creativity and problem-solving using IoT devices 

Course 

Outcomes 

 

CO1: Recall and apply basic Arduino and circuit concepts 

CO2: Develop simple automation systems using sensors 

CO3: Interface multiple input/output devices 

CO4: Build small IoT-based applications 

CO5: Demonstrate problem-solving using hardware setups  
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Course Content  

 

 

Unit-1:  

1.1 Basics OF Arduino 

   1.1.1 Arduino fundamentals  

   1.1.2 LED, resistor, push button  

   1.1.3 Breadboard connections 
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1.2 Working with Multiple Outputs 

   1.2.1 Connecting multiple LEDs  

   1.2.2 Sequential lighting patterns  

   1.2.3 Traffic light simulation 

1.3 Working with Multiple Inputs 

   1.3.1 Multiple push buttons    

   1.3.2 Input combinations  

   1.3.3 Basic logical operations (AND, OR – conceptual) 

 

Unit–2: Sensor-Based Automation 

2.1 Light-Based Automation 

   2.1.1 Working of LDR  

   2.1.2 Automatic light control 

2.2 Temperature-Based Systems 

   2.2.1 Temperature sensor basics  

   2.2.2 Threshold-based control 

2.3 Motion-Based Systems 

   2.3.1 PIR sensor introduction  

   2.3.2 Motion detection 

2.4 Automation Concepts 

   2.4.1 Condition-based programming  

   2.4.2 Real-life automation examples 

 

Unit–3: Output Devices and Alerts 

3.1 Buzzer and Alerts 

   3.1.1 Introduction to buzzer  

   3.1.2 Sound-based alerts 

3.2 Displaying Output 

   3.2.1 Serial Monitor usage  

   3.2.2 Displaying sensor values 

3.3 Combined Systems 

   3.3.1 Sensor + LED system  

   3.3.2 Sensor + buzzer system  

   3.3.3 Multi-output integration 

 

Unit–4: Mini IoT Applications and Projects 

4.1 Smart Lighting System 

   4.1.1 Automatic street light using LDR  
4.2 Basic Security System 

   4.2.1 Motion detection alarm using PIR 

4.3 Temperature Alert System 

   4.3.1 Threshold-based alert system 

4.4 Student Mini Project 

   4.4.1 Design and implementation  

   4.4.2 Demonstration and explanation 

 

[Students are expected to work on following suggested Practicals during Lab- hours :  

1. Multiple LED blinking, 2. Traffic light system, 3. Two-button control system, 4.  LDR-

based automatic light, 5. Temperature threshold system, 6. PIR motion detection, 7. Buzzer 

alert system, 8. Sensor + LED integration, 9. Sensor + buzzer system, 10. Mini project 

(student-defined)] 



[Suggested components for lab : (One set per 10 students): (i)  Arduino Uno – 1, (ii)  

Breadboard – 1, (iii)  USB Cable – 1 (iv) LEDs –10nos. (v)  Resistors – Assorted (vi)  

Jumper wires – Set (vii) Push buttons –3nos. (viii) LDR sensor – 1nos. (ix) Temperature 

sensor – 1nos., (x) PIR sensor – 2 nos. (xi)  Buzzer – 2 nos.] 

Reference Books 

 

1.  Getting Started with Arduino (3rd Edition), 978-9352139819, Massimo Banzi, 

Maker Media  

2. Arduino Cookbook, 978-1449313876, Michael Margolis, O’Reilly Media  

3. Programming Arduino: Getting Started with Sketches, 978-0071784229, Simon 

Monk, McGraw-Hill Education  

4. Exploring Arduino: Tools and Techniques for Engineering Wizardry, 978-

1119405373, Jeremy Blum, Wiley  

5. Internet of Things: A Hands-On Approach, 978-0996025515, Arshdeep Bahga 

and Vijay Madisetti, Universities Press  

6. Learning Internet of Things, 978-1788399119, Peter Waher, Packt Publishing  

7. Beginning Arduino, 978-1430232401, Michael McRoberts, Apress  

8. Make: Electronics (2nd Edition), 978-1680450260, Charles Platt, Maker Media  

9. Practical Electronics for Inventors (4th Edition), 978-1259587549, Paul Scherz 

and Simon Monk, McGraw-Hill Education  

10. Hands-On Internet of Things with MQTT, 978-1789341780, Agus Kurniawan, 

Packt Publishing 

Teaching 

Methodology  
Class Work, Discussion, Lab work, Self-Study, Seminars and/or Assignments 

Evaluation 

Method 

50% Internal assessment.  

- Attendance, Class and home Assignment, Practical Unit tests.  

- Practical exam, viva-voce, E-Journal  

50% External assessment.  

- Practical Exam, viva-voce, E-Journal 
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