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Abstract:

This paper proposes a street lighting system utilizing minimal expense microcontroller-based Arduino. Since
there is a need for the industry is to connect heterogeneous equipment parts to the cloud-based internet-based
admittance framework for checking and figuring out their conduct from time to time. The principle objective is
to plan energy effective keen streetlamp for energy protection in existing streetlamps and safeguarding from
theft issue of batteries and sunlight-based chargers in the country and metropolitan region and only for brilliant
urban areas, and this paper is to record and send the readings of the proposed module to 10T which building up
the reasonable web application on the cloud for Data logging. Ordinarily, we see that streetlamps are remain
turned ON during daytime, absence of upkeep of batteries prompts uses misfortune. So for decreasing the
referred to issues a portion of the electrical gadgets can guide specific boundaries to the microcontroller which
are taken care of with the assistance of Ethernet of Wi-Fi module and associated with the cloud-based
framework. A test arrangement has been made to know the situation with gadgets through Laptop/Mobile/PC at
any space while associated with the cloud.

Key Words: 10T, Arduino, ESP32, smart street light, micro controller, solar panel, batteries

I. Introduction

.The ESP32 development board | loaded with lots 1. Proposed System

of new features. The most relevant is it combines

Wi-Fi and Bluetooth wireless capabilities and its

dual-core. When it comes to the ESP32 chip
specifications, it is dual-core, this means it has 2

processors, it has Wi-Fi and Bluetooth built-in, it

runs 32-bit programs, the clock frequency can go

up to 240MHZ and it has 512KB RAM, the e
particular board has 30or 36 pins, 15 in each row. It
also has a wide variety of peripherals available, like —

capacitive touch, ADCs, DACs, UART, SPI, 12C —
and much more. It comes with a built-in Hall Effect
sensor and a built-in temperature sensor.

Fig 1:- Proposed system structure ofESP32
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using the Arduino IDE and its programming
language. After installing the ESP32 add—on, if we
open the Arduino IDE and it fails to compile code
to ESP32 boars, we recommend re-running the
Arduino IDE ESP32 add-on installation. When we
try to upload a new sketch to ESP32 and it fails to
connect boars, it means that ESP32 is not
flashing/Uploading mode. ESP32 should have the
new sketch running, with those boards.

’ with that setup, after uploading a new sketch, press
the “ENABLE” button to restart the ESP32 and run
(i ) (v ) ﬁ the new upload sketch.
Access web server to Access web server to i
monitor sensor readings monitor sensor readings

Board 1 Board 2

ESP-NOW Sender
( )

ESP-NOW Sender
(same )

ESP-NOW Receiver

Wi-Fi Station
efault channe )

(

e - 7|

e i s ey o

ok e 20N fan

ESP-NOW

Tee e TR TR T

ESP32 + DHT22 sensor

i

Temperature Humidity o gad 2oy
1 Oy o satp 1 Saerten g ghady

Soedsani ok o o G

(ol ey ot o

Dottt e (il

i 0

femperature Humidity

et bt

ESP-NOW

A s Ve R s pent ot 5% e oo s o e [;—

e 2 P Wbl St

Fig 3 :- the Arduino IDE
ESP32configuration Menu

Fig 2:- Function block diagram of ESP Module

I11. Procedure to Methodology

A. Installing ESP32 Board in

Arduino IDE
It is compatible with Windows, Mac OSX, and
Linux operating system, Arduino IDE 2.0 | an
experimental software, there’s an add-on for the
Arduino IDE that allows programming the ESP32
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Fig 4 :-ESP 32 Board

B. ESP-NOW two-way communication
between ESP 32 Boards

Two ESP32 boards will exchange sensor
readings (with a range in open field up to 220
meters to 722 feet) example, we will have two
ESP32 boards, Each board is connected to an
OLED display and a BME280 sensor, each board
gets a temperature, humidity and pressure readings
from their corresponding sensors, each board send
its readings, it displays them on the OLED display,
after sending the readings, the board displays on
the OLED if the message was successfully
delivered, each board needs to know the other
board MAC address to send the messages..

C. Getting the Boards MAC

address
To send messages between each board, we need
to know their MAC address, each board has a
unique MAC address. it should upload the
following code to each of ESP32 boards to get their
MAC address

/lcomplete instructions to get and change ESP
MAC address: https//solar street
lightmonitoringsystem.com

#include <> WiFi.h”

www.ijiemr.or

Void setup () {
Serial.begin(115200);
WiFi.mode(WIFI_MODE_STA);
Serial.println (WiFi.macAdress());

}

@ sketch_octl0b| Arduino18.16
File Edit Sketch Tools Help

sketch_octt0h
void setup()
Serial.begin(115200);
Wifi.mode (WIFI MODE STA);
serial.println(WiFil.macAdress());

void loop() |
// put your main code here, to run repeatedly:

Fig 4:- Arduino IDE sketch

D.ESP32 two-way communication ESO-Now
code working procedure

Upload the following code to each of boards,
before uploading the code, need to enter MAC
address of the other board (the board we are
sending data to) The code is well commented
so that you understand what each line of code
does. To use ESO-NOW we need to include
the next libraries.

#include<esp_now.h>

#include<wifi.h>
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In the next line, insert the MAC address of
the receiver board:

Uint_t broadcastadress[]= {0x30, O0XAE,
0xA4, 0x0D};

Create variable to store temperature, humidity
and pressure readings from the BME280 sensor.
These readings will be sent to the other board:

/IDefine variables to store BME280 readings to
be sent

Float temperature;

Float humidity;

Float pressure;

Create variable to store the sensor readings
coming from the other board:

//Define variable to store incoming readings
Float incoming Temp;

Float incoming hum;

Float incoming pres;

The following variable will store a success
message if the readings are delivered successfully
to the other board.

[Ivariable to store if sending data was successful
String success;

Create s structure that store humidity,
temperature and pressure readings

Typdef struct struct message{
Float temp;
Float hum;

Float pres;
} struct_message;

They we need to create two instances of the
structure, one to receive the readings and another to
store the readings to be sent.

The BME280Readings will store the readings to
be sent.

/lcrate a struct_message called BME280redings
to hold sensor readings
Struct_message BME280readings;

The incoming readings will store the data
coming from the other board.

/lcreate struct message to hold incoming sensor
readings
Struct message incoming readings;

Then we need to create two callback
function, one will be called when data is
sent, and another will be called when data
is received.

E. ESP32 webserver —Arduino IDE

Here we will create a standalone webserver with an
ESP32 that control outputs (two LEDS) using the
Arduino IDE programming environment. The
webserver is mobile responsive and can be
accessed with any device that as a browser on the
local network. Here the process to create the
webserver and how the code works step by step.
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The webserver we build controls two LEDs we need it to access the ESP32 webserver.
connected to ESP32 GPIO26 and GPIO27, we can
access the ESP32 webserver by typing the ESP32 IP
address on browser in the local network, by clicking
the buttons on webserver we can instantly change the
state of each LED. Connected two LEDs to the
ESP32 and one LED connected to GP1026, and the
other to GP10O27. We are suing the RSP32 DEVKIT

DOIT board with 36 pins.
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Fig 5:- LED ESP32 layout

Code and Uploading the code: - plug ESP32 board
in computer, in the Arduino IDE select board in
Tools > Board (in our case we are using the ESP32
DEVKIT BOIT board), next select the COM port in
Tool>port. press the upload button in the Arduino
IDE and wait a few seconds while the code compiles
and upload to the boards. After uploading the code,
open the serial monitor at a baud rate of 115200,
press the ESP 32 EN button (reset). The ESP32
connection to Wi-Fi, and outputs the ESP IP address
on the serial monitor. Copy that IP address, because

¢ )

G BONOG o Sbed v Comdd

Fig 6:-ESP32 Webserver
Accessing the webserver: To access the webserver,
open browser, paste the ESP32 IP address, and we
see the page, in our case it is 192.168.1.135 if we
take a look at the serial monitor, we can see what’s
happening on the back ground. The ESP receives and
HTTP request form a new client.
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Fig 7:- ESP webserver Testing

Testing the webserver: - we can test if our
webserver is working properly, click the buttons to
control the LEDs, at the same time, we take a look at
the serial monitor to see what s going on in the
background. For example, when you click the button
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to turn GPIO 26 On, ESP32 receives a request on the
/26/on URL., when the ESP32 receives that request,
it turns the LED attached to GPIO 26 ON and
updates its state on the webpage. The button for
GPIO 27 works in a similar way .

IVV.Working Methodology

Here we are taking ESP 32 + DHT22 sensor 2
quantity, and ESP-NOW receiver. ESP _NPW
receiver can take the readings from the both boards
and place the readings in the website. Website is
updating automatically due to every time server
sending new readings. Each ESP Boards have
standard structure. the programme is consists of
temperature, humidity and reading ID . the reading
ID keep track the how many no. of messages send.
The purpose of this project checking the prerequisite
data of the streetlight if all readings are zero means
some error or maintains required.

1. Arduino ide we should install the ESP32, to
get the reading from DHT sensor we should take
DHT sensor from adafruit/Adafruit sensor data sheet
and should install adafruit unified sensor Driver.

2. To build the webserver we should install
ESPAsync Webserver and AsyncTCP.

3. For this project we need 3 ESP 32boards and
following components (1. 3 ESP 32 sensor 2. 2
DHT22/DHT11 sensors 3. 2 4.7K ohm resistors, 2
Breadboards, jumper wires)

4, We send the message from sending boards,
we need receiver board mac address, each board has
unigue mac address.

5. In Arduino soft Id software, we should write
the mac address
6. In Arduino soft id for two boards we should

write two unique addresses.

V. Results

Street light s monitoring by ESP32 web server with
the DHT11 or DHT22 that displays temperature and
humidity using Arduino IDE, the webserver build
updates the readings automatically without the need
to refresh the webpage. Here we should read
temperature and humidity from the DHT sensor,
build an asynchronous web server using the
ESPAsynwebserver library, and the sensor readings
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automatically update without the need to refresh the
webpage, to build the webserver we will use the
ESPAsyncWebserver library that provides an easy
way to build an asynchronous web server. Here we
are connecting the data pin to GP1027, but we can
connect it to any other digital Pin. We can see in the
diagram for both DHT11 and DHT22 sensors. We
need to install a couple of libraries the DHT and the
Ad fruit unified sensor driver libraries to read from
the DHT sensor, ESPAsyncWebserver and A sync
TCP libraries to build the asynchronous webserver.

Open the browser and type the ESP32 IP address,
our web server should display the latest sensor
readings, notice that the temperature and humidity
readings are updated automatically without the need
to refresh the webpage
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Fig 8:- ESP32 DHT Server displaying readings
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V1. Conclusion
The paper presents ESP32 system using a low-cost
microcontroller-based Arduino for energy-efficient
smart street light to tackle the theft problems and for
the judicious use of energy. It has been proved by the
recorded data that the proposed system configuration
is best suited for the smart street lights. Moreover the
experimental setup of the system is easy to install and
provides the practical results  The objective of this
paper has been achieved as the system proves that
power electricity can be saved.
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