


Ifillment of the degree of

'fi'.ec_hnology

of Things



Shruti Jha
090110233D04

B.Tech. V Sem

s is correct to the best of my

A.r;si'stant Professor
Centre for Internet of Things
MITS, Gwalior




Shruti Jha
090110233D04




imbiiﬂs physical devices
cl slogical advancement
“in real-time. In this

at automating street

ler and IR sensors to

ally adjust the
i

ed while conserving

ergy wastage, high
et lighting systems.
high activity, thus

itial to contribute




nic Council of the
Pandit and Dean

of Things, for
ssistant Professor

ring the course of

> throughout the
















LIST OF FIGURES

Figure 1.1 Block Diagram

..............................

Figure 1.2 Circuit Diagram










CHAPTERZ:LHT
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RATURE SURVEY
2.1 Energy-Efficient Street l..ighting Systems Using 1 T
: sing lo

» Researchers dem
s on -
strated the use of loT-enabled systems to reduce energy

consumption by dynami .
y dynamically controlling street lights based on environmental

conditions and i :
motion detection. NodeMCU is widely employed for its low power

consumption and integrated Wi-Fj capabilities.

2.2 Motion Detection in IoT Systems

* IR sensors have been validated as effective tools for motion detection in street lighting

systems, offering quick response times and reliable performance in various lighting

conditions.
23 Prototyping with NodeMCU

« NodeMCU, a popular ESP8266-based microcontroller, is noted for its ease of use in
IoT projects. It supports lightweight HTTP and MQTT protocols, making it ideal for
uploading data to cloud platforms like ThingSpeak or Firebase.

- 2.4 Cost-Effective Prototyping with Breadboards

. Studies highlight the importance of breadboards and jumper wires for low-cost

prototyping of IoT systems, allowing for easy debugging and modifications before final
deployment.
2.5 ToT-Based Street Lighting Control in Smart Cities

« Proiects have explored integrating street lighting systems into broader smart city

frameworks, demonstrating the scalability and adaptability of NodeMCU-based

designs.






CHAPTER 4: MAIN COMPONENTS

4.1 Components Requirement

NodeMCU: The NodeMC ic
E I eMCU microcontroller, equipped with built-in Wi-Fi, serves as the

system s brain. [ processes d: N
I data received from the sensors and controls the LEDs, enabling

real-ime automation and remote management

: | IR Sensor:lThis sensor detects motion and measures ambient light levels. Its ability to identify

~ changes in the environment triggers the appropriate response from the system, such as turning

~ the lights on, off, or dimming them.

IR Emitter = IR Receiver

3 Trim-pot Adjust

Comparator
" Distance

Op Amp ™

Signal LED g woenneceis POWET LED

'LEDs: Representing the street lights in this prototype, LEDS demonstrate the system's

f_'-ability to manage light intensity and operational status dynamically.
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Breadboard and Wires: The breadboard is used for assembling and testing the prototype. Wires

connect the components, forming a complete circuit that facilitates communication between

the microcontroller and the sensors.
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CHAPTER 6: SYS’I‘F.M DESIGN

e —————

.1 CIRCUIT DESIGN

- The components (NodeMCU, IR sensor, and LEDs) are connected on a breadboard using wires

as follows:

NodeMCU: Connected to the IR sensor and LEDs via GP10 pins.

* IR Sensor: Provides input to NodeMCU to detect light levels or movement.

= LEDs: Actas the output, controlled by the NodeMCU based on sensor inputs.
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2.1 HARDWARE SETUP

+ Connect the VCC and v
GND of the IR Sensor to t ] ' th
i ‘ or to the 3.3V and GND pins of the

* Connect the O i
€ OUT pin of the IR sensor to one of the digital input pins (e.g., D1)
on the NodeMCU.

5 it -
onnect the positive terminal of the LEDs to the digital output pins (e.g., D2)

of the NodeMCU, and the negative terminal to the GND.

SOFTWARE IMPLEMENTATION

#include "thingProperties.h"

void setup() {

Serial.begin(9600);

delay(1500);
pinMode(D1, INPUT); // sensorl

pinMode(D2, INPUT); //sensor2
pinMode(D3, INPUT); //sensor3
pinMode(D4, OUTPUT); //led]
pinMode(D5, OUTPUT); //led2
pinMode(D6, OUTPUT); //led3

mitProperties(); ;
ArduinoCloud.begin(ArduinoloTPreferredConnection);

setDebugMessageLevel(2);
ArduinoCloud printDebugInfo();

J
void loop() {

- —— e ————
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Through the use of components like
- NodeMCU, IR sensors, and LEDs, the project successfully
0 Of street lights b ’
s ased on motion detecti _ -
conditions. The system not o ection and ambient light
2 s Cnergy consumption but also enhances public safety

by ensuring well-lit stre :
y & ets when needed. Additionally, the remote monitoring and control

~ capabilities of the system ;
pa y pave the way for streamlined maintenance and reduced operational

- overhead.

This project highlights the potential of IoT in optimizing urban utilities and lays the

groundwork for future advancements in smart city technologies. The scalability of the system

and its applicability in diverse urban settings make it a promising solution for addressing global

‘energy and safety concerns.
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I Activities:

o Basic coding for LED blinking using NodeM
odeMCU.

o Tested the IR sensor for object detection

7. Milestones:

o Successfully interfaced NodeMCU with LEDs

o Confirmed functionality of IR sensor by detecting motion and printing results

in the Serial Monitor.

3. Challenges:

. Calibrating the IR sensor for accurate detection.

o Troubleshooting NodeMCU driver installation issues
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