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Abstract.The pace of urbanization has increased significantly over the past few decades.
Urban areas need improved services and applications to enable better lifestyles. The
implementation of the Internet of Things could significantly improve the urban lighting
system, as it consumes more energy than the rest of the city. Lighting fixtures consume a
lot of energy, so improving efficiency and detecting failures quickly is a major challenge.
The conventional street light control systems require maintenance and manual work. The
proposed loT-based street light control system uses the web-based controls as an energy-
efficient alternative. The system uses wireless technology to connect all streetlights to a
common Wi-Fi network, solving the problem of unorganized and unsystematic
maintenance. The developed prototype system works well for controlling each street
lighting system individually and reduces the power consumption through an LDR sensor,
which controls the LED brightness. It monitors the status and turns off electrical
equipment from a central location, which results in improved system efficiency and
centralized device management significantly reduces the power consumption.

Keywords: Internet of Things, 10T, Fault detection, Smart surveillance, Street light
control.

1lIntroduction

The Internet of Things (IoT) is a system connected with sensors, computers, and modern
devices spread all over the world through the internet that communicates with each other and
gives each device a unique ID assigned as a UID (unique identifier). They use it to exchange
and transfer information [1], [2], [3]. With the growth of various commercial facilities and
businesses, the focus on automation of these facilities has increased dramatically [4]. As city
traffic increases, everyone is working towards better and more reliable street light control
systems [5]. Save more energy and fix errors quickly when they are found with a user-friendly
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web application and a mobile monitoring and control system connected to an 10T cloud server.
[6], [7]. In this new era of growth as smart cities are being formed, efforts to find optimal
energy-based lighting control systems are gaining momentum [8]. Efforts have therefore been
made to create reliable and user-friendly applications that make it easy to use and monitor the
connected street lights. Smart cities are the concept of connecting the digital technologies in
the city and are capable solutions for improving the functioning of services [9], [10]. People
driving through those roads may lose the visibility of pits in the road and, in turn, may cause
them to face accidents and injuries, which in turn may cause disturbance in their routine. It
causes a lot of trouble for society [11], ,[12]. Using a traditional system result in an inefficient,
time-consuming, and costly system. The Internet of Things (IoT) implementation in smart
cities for street light systems has created many opportunities for the use of information and
communication technologies to improve new services and integrate disparate application
domains with each other [13], [14]. However, to provide uninterrupted service in the smart
city environment, support for all power-limited applications is required.

2System Description
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Fig. 1. Block diagram of the proposed system

The proposed system consists of components such as Arduino UNO, LCD, current sensor,
LDR sensor, PWM LED driver circuit, power supply, and ESP8266 Wi-Fi Module as shown
in Figure 1. Arduino is a prototype platform (open source) based on simple hardware and
software. It contains a programmable circuit board (called a microcontroller) and a complete
program known as the Arduino Integrated Development Environment (IDE), which is used to
write and add computer code to the physical board. The Arduino forums are capable of
studying analog or virtual entry alerts from distinct sensors and flipping them into an output



along with activating a motor, turning an LED on/off, hooking up with the cloud and different
actions.

The liquid crystal display (LCD) is used for monitoring the parameters of the lighting
system. The fault detected in the lines can be easily monitored through the LCD. A current
sensor senses and measures the current flow to the LED lights. The LDR sensor senses the
atmospheric light and sends the data to the controller. The controller sends the signal to the
LED driver circuit there by controlling the supply voltage. Electronic equipment requires a
reliable power supply to operate. The system uses 12V as input power and can be converted to
a 5V output using an 1C7805 voltage regulator. The ESP8266 Wi-Fi module is a standalone
SOC with a built-in TCP/IP protocol stack that allows any microcontroller to access the Wi-Fi
network. The ESP8266 can host applications or download all Wi-Fi network functions from
another application processor. The ESP8266 module is a very cost-effective board with a large
and growing community. These modules feature rich onboard computing power and storage
capabilities, allowing integration with sensors and other application-specific devices via low-
load, low-level GPIOs. When the ESP8266 Wi-Fi module is connected to the Arduino
controller, the connected street light becomes controlled and monitored through a web
application on a mobile phone or laptop.

3Function of the Proposed System
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Fig.2. Circuit diagram of the proposed system

The proposed system wirelessly monitors and controls the function of the street lights
through a WiFi module interfaced with a controller. The LCD is used to display the



performance of the street lights. The most important part of this management is done by the
sensors. The current sensor is used for sensing any faults in the supply lines, and the LDR
sensors report the atmospheric conditions accordingly to turn on and off the lights using
controllers. This results in saving energy usage and improving the efficiency of the system. A
WiFi module to transfer the sensed data to the control center. The controller then gives
information about the faults in the location to the central monitoring center through the WI-FI
module. This makes it possible to maintain the whole street light system in a proper way. The
LDR sensor is used for measuring the light intensity and turning on the lights according to the
atmospheric light intensity. If there is any fault occurring in the electrical lines, the current
sensor will give the message to the controller. The circuit diagram of the proposed street light
control system implemented with LED lights is shown in Figure 2. The regulated power
supply is required for the controller as well as the led driver circuit. The 1C7805 is used as a
regulator to maintain a constant output of 5 V DC from the unregulated 12V input. The
filtering and regulating system are shown in Figure 3.
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Fig.3. Circuit diagram of the proposed system

4Hardware Description
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Fig.4. Circuit diagram of the proposed system

The hardware setup of the two-pole street light system implemented for wireless
monitoring and control through the Arduino with an ESP8266 WiFi controller is shown in



Figure 4. Each pole consists of two 5W LEDs connected through the PWM driver circuit. The
flow of current through the 5W LED is monitored using a current sensor. In addition, it is used
for the identification of pole line power flow status. The LCD is interfaced to the controller for
monitoring the pole stats, amount of current flow, and power delivery. The two individual pole
lines are connected to the power source through a 230 VV AC-5 V DC adapter. The LDR sensor
monitors the atmospheric illumination and automatically controls the brightness of the LED in
order to save energy.

The wireless monitoring and control are implemented with a website made for the
monitoring and control process of the pole shown in Figure 5. After a secure login with user
name and password, the user can be able to see the next webpage for lamp pole control as
shown in Figure 6. From this page, users can control the poles and similarly monitor the pole
stats, either function or failure, from the pole status menu.

10T BASED ELECTRICAL DEVICE SURVEILLANCE AND CONTROL SYSTEM
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Fig.6. Pole control and status in the website

5Results and Discussion

The wireless surveillance and control of the street light system are controlled and
monitored through the website. Initially, connect the Arduino ESP8266 to the mobile hotpot
for internet connection. After completing the communication between website and controller,
the user can view the pole status at any time. The status is clear, which means there is no
problem with the pole or failure in the poles as shown in Figure 7. It is recorded continuously
with the date and time. The total power consumption has been recorded at specific time
intervals. Hence, the user can simply view the status of the pole. As well, the power



consumption is recorded for monitoring the pole performance as shown in Figure8. The LDR
sensor is used to control the street light LED brightness very effectively, ultimately reducing
the power consumption.

POLE STATUS

DATE POLE STATUS CLEAR
2022-01-05 18:45:27 POLE1 CLEAR
2022-01-05 18:45:38 POLE2 CLEAR
2022-01-05 18:49:16 POLE1 CLEAR
2022-01-05 18:53:08 POLE2 CLEAR

Fig.7. Pole status in the website

DATE CONSUMED POWER (WATTS) | TOTAL CONSUMED POWER (WATTS)
2022-02-21 19:45:09 0.340 4.600
2022-02-21 19:25:39 0.380 4.260
2022-02-21 19:23:47 0.430 3.880
2022-02-21 19:21:38 0.340 3.450
2022-02-21 19:19:46 0.340 3.110
2022-02-21 19:17:37 0.320 2.770
2022-02-20 13:17:30 0.290 2.450
2022-02-20 12:22:40 0.170 2.160
2022-02-20 12:16:47 0.210 1.990

Fig.8. Power consumption in pole 1

Users can control the pole line from the website by operating the pole control. Figure 9 (a)
represents the status of pole line 1 in ON condition and pole line 2 in OFF condition.
Similarly, Figure 9 (b) represents the status of pole line ON condition and pole line 2 OFF
condition. The performance measure of the two poles with respect to power consumption with
respect to time and date, along with total consumed power, is recorded continuously and is
shown in Figure 10.
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Fig.10. Power consumption waveform

6 Conclusion

This work proposes monitoring and controlling the street light performance and status of
the pole line from a remote central location using loT. The developed system works
effectively for indoor and outdoor lighting. This loT-based street light control system can be
controlled and monitored through its web-based control. The wireless technology used in this
system controls and monitors all the connected streetlights through a web site. Ultimately, this
solved the issues of unorganized and unsystematic maintenance. The developed prototype
system results confirmed the effectiveness of the system in reducing power consumption. A
user monitored the status and turned off the street lights from a central location, which
resulted in the detection of current flow errors and improved the system efficiency.
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