ISSN: 2321-2152

7«
\» ‘ International Journal of modern
. » electronics and communication engineering

E-Mail
editor.ijmece@gmail.com
editor@ijmece.com

www.ijmece.com



| S » ISSN2321-2152
N = X TMECE

www.ijmece .com

Vol 12, Issue.2 April 2024

ASMART STREET LIGHT INTENSITY OPTIMIZER PORTABLE
ROADSIDE SENSORS FOR VECHILE COUNTING
M.JAGRUTHI,? L.PAVAN KUMAR REDDY , 3M.ANI ,* N.CHANDRA SHEKAR ,° P.PRADEEP
!Assistant Professor in Department of ECE TKR College of Engineering and Technology

ljagruthimaddi@tkrcet.com

234 UG Scholars Department of ECE TKR College of Engineering and Technology

2pavankumarreddy5162 @gmail.com , 3anilyadav34396@gmail.com ,*nenavathchandral432@gmail.com, Pradeepparigi522 @gmail.com

Abstract

The Smart Street Light Intensity Optimizer with Portable Roadside Sensors for Vehicle
Counting" project introduces a forward-looking solution to enhance street lighting efficiency and
traffic monitoring simultaneously. By integrating a network of sensors, including IR sensors for
vehicle counting, ultrasonic sensors for proximity detection, and light sensors for ambient lighting
assessment, this project aims to create an intelligent and energy-efficient street lighting system. The
project addresses the dual challenges of optimizing street lighting and gathering valuable traffic data.
IR sensors installed on lampposts accurately count passing vehicles, enabling real-time traffic
analysis. Ultrasonic sensors detect the presence of vehicles and pedestrians, helping to determine the
need for lighting adjustments.A key feature of this project are its ability to adapt street light intensity
according to the actual lighting conditions and traffic flow. By incorporating a light sensor into the
system, the project ensures that street lights operate at an optimal intensity, conserving energy while
maintaining safe illumination levels. All sensor data and street light intensity information are
displayed in real-time on an LCD panel. The system's logic, powered by an Arduino Uno
microcontroller, interprets the sensor data and makes real-time adjustments to the street light
intensity. By responding to changes in traffic and ambient lighting, this smart street lighting system
reduces energy consumption and contributes to a more sustainable urban environment.

INTRODUCTION portable roadside sensors for precise vehicle
counting. By combining these technologies, we
embark on a journey towards a smarter, more
adaptable urban environment. At its core, the
Smart Street Light Intensity Optimizer utilizes
advanced sensor technology to dynamically
adjust street light intensity based on real-time
traffic conditions. Seamlessly integrated with
strategically placed portable roadside sensors,

In today's urban infrastructure, the integration of
technology has become crucial for enhancing
efficiency, sustainability, and safety. Among the
many innovations emerging, the Smart Street
Light Intensity Optimizer for Portable Roadside
Sensors stands out as a pioneering solution
poised to reshape urban mobility management.

This project represents a significant step towards
optimizing street lighting systems while utilizing
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the system captures and analyses data on
vehicular movement with unparalleled accuracy.

The primary objectives of this project are
twofold: first, to notably reduce energy
consumption and the carbon footprint associated
with street lighting; and second, to provide
transportation  authority’s  with invaluable
insights into traffic patterns for informed
decision-making.

Moreover, the versatility and portability of the
roadside sensors empower city planners and
traffic engineers to swiftly adapt and optimize
traffic  management  strategies.  Whether
identifying congestion hotspots, optimizing
signal timings, or facilitating emergency
response routes, the data gleaned from this
system serves as a cornerstone for crafting
efficient and resilient urban transportation
systems Additionally, the Smart Street Light
Intensity Optimizer fosters a collaborative
ecosystem by promoting interoperability with
existing smart city infrastructures. Leveraging
open data standards and embracing a modular
deployment approach, this project facilitates
seamless integration  with  other  urban
management systems, maximizing its impact
and scalability. In essence, the Smart Street
Light Intensity Optimizer for Portable Roadside
Sensors epitomizes the convergence of
innovation and sustainability in the urban
landscape.

By harnessing technology to optimize energy
usage, improve traffic management, and enable
data-driven  decision-making, this project
embodies a paradigm shift towards a more
connected, efficient, and liveable urban future

LITERATURE SURVEY

Smart Street Lighting: A Literature Review
(2019) by Shafie-khah, M. et al.

This review explores various smart street
lighting technologies, including adaptive
lighting systems. It discusses the potential
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benefits of integrating sensors and adaptive
control algorithms to optimize energy
consumption and enhance safety.

Intelligent Street Lighting Systems: Benefits
and Challenges™ (2020) by Haider, A. et al.

This paper examines the benefits and
challenges associated with intelligent street
lighting systems. It discusses the role of
sensors in collecting data for optimizing
lighting levels and highlights the importance
of energy efficiency and sustainability in
urban environments.

Recent Advances in Smart Lighting Control
for Energy Efficient Buildings: A Review"'
(2021) by Wu, J. et al.

The review focuses on recent advancements in
smart lighting control systems for energy-
efficient buildings. It discusses sensor-based
control strategies and their potential applications
in optimizing street lighting to reduce energy
consumption and environmental impact.

Review of Smart Sensors for Outdoor
Lighting Applications™ (2018) by
Mohammed, S. et al.

This review provides an overview of smart
sensors suitable for outdoor lighting
applications. It discusses different sensor
technologies, such as infrared and ultrasonic
sensors, and their use in adaptive lighting
systems for optimizing street light intensity
based on environmental conditions.

Smart Lighting: A Literature Review' (2021)
by Paudel, N. et al.

This comprehensive review explores the
state-of-the-art in smart lighting
technologies, including sensor-based control
systems. It discusses the potential of smart
lighting to improve energy efficiency,
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enhance safety, and enable smart city
applications.

Smart Lighting Solutions: A Comprehensive
State-of-the-Art Survey" (2019) by Musa, O.
etal.

The survey provides an overview of smart
lighting solutions, including adaptive lighting
systems. It discusses the integration of sensors,
communication technologies, and data analytics
for optimizing street lighting and improving
urban environments.

Smart Street Lighting: A Literature Review"
(2018) by Hakkarainen, E. et al.

This review explores the current trends and
advancements in smart street lighting systems. It
discusses the potential benefits of sensor-based
control systems for optimizing lighting levels,
reducing energy consumption, and improving
public safety.

Urban Sensing: A Review of Applications and
Challenges' (2020) by Al-Shagsi, S. et al.

The paper provides an overview of urban
sensing technologies and their applications in
various domains, including transportation and
environmental monitoring. It discusses the role
of sensors in collecting data for optimizing
urban infrastructure, such as street lighting and
traffic management.These literature sources
offer valuable insights into the concepts,
technologies, and applications relevant to the
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Smart Street Light Intensity Optimizer for
Portable Roadside Sensors for Vehicle Counting
project. They provide a foundation for
understanding the state-of-the-art in smart
lighting systems, sensor technologies, and their
integration for optimizing urban mobility
management.

IMPLEMENTATION HARDWARE
Arduino UNO

Arduino Uno R3 is a widely used
microcontroller board in the Arduino family,
released in 2011. Its main advantage lies in
its replaceable microcontroller, allowing for
easy correction of mistakes. Key features
include availability in DIP (Dual Inline
Package), a detachable ATmega328
microcontroller, and easy programming
using Arduino software. With strong support
from the Arduino community, it provides a
simple platform for embedded electronics
projects.

FLOW CHART
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were assembled along with the LCD display
circuit. A 16 X 2 LCD display is used for
displaying the status of the system. RFID Reader
is interfaced to ARM7 at UART port and each
vehicle is equipped with RFID tag. The RFID
Reader is a UART module
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LCD: LCD has used in this project for display
status of the system. Interfacing LCD to LPC
2148 hasshown below

IR SENSORS: For optical sensing and optical
communication, Photo optics technologies are
used in the near infrared region as the light is
less complex than RF when implemented as a
source of  signal. Optical wireless
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communication is done with IR data
transmission for short range applications

An infrared sensor emits and/or detects infrared
radiation to sense its surroundings The basic
concept of an Infrared Sensor which is used as
Obstacle detector is to transmit an infrared
signal, this infrared signal bounces from the
surface of an object and the signal is received at
the infrared receiver. There are five basic
elements used in a typical infrared detection
system: an infrared source, a transmission
medium, optical component, infrared detectors
or receivers and signal processing. Infrared
lasers and Infrared LED’s of specific wavelength
can be used as infrared sources. The three main
types of media used for infrared transmission are
vacuum, atmosphere and optical fibers. Optical
components are used to focus the infrared
radiation or to limit the spectral response.
Optical lenses made of Quartz, Germanium and
Silicon are used to focus the infrared radiation.
Infrared receivers can be photodiodes,
phototransistors etc. some important
specifications of infrared receivers

are photosensitivity, directivity and noise
equivalent power. Signal processing is done by
amplifiers as the output of infrared detector is
very small. The principle of an IR sensor
working as an Object Detection Sensor can be
explained using the following figure. An IR
sensor consists of an IR LED and an IR
Photodiode; together they are called as Photo —
Coupler or Opto — Coupler.

22



Surface

IR Receiver

Rays reflected
from surface

RESULTS

The result of the Smart Street Light
Intensity Optimizer with Portable Roadside
Sensors for Vehicle Counting project is a
fully  functional system capable of
dynamically adjusting street light intensity
based on real-time vehicle count data. This
system offers several benefits, including:

1. Energy Efficiency: By adjusting street
light intensity according to traffic flow, the
system reduces energy consumption.

2. Enhanced Safety: Accurate vehicle
counting allows for improved traffic
management, leading to safer roadways and
reduced accident rates.

3. Environmental Impact: Lower energy
consumption translates to reduced carbon
emissions, contributing to a greener and
more sustainable urban environment.

4. Data Insights: The project generates
valuable data on traffic patterns, which can
inform urban planning decisions and
optimize infrastructure development.

Overall, the result of this project is a cutting-
edge solution that addresses key challenges
in urban infrastructure management, paving
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the way for smarter, safer, and more
sustainable cities.

CONCLUSION

The implementation of the smart
street light intensity optimizer coupled with
portable roadside sensors for vehicle
counting has shown promising results.
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Through data collection and analysis, we
have demonstrated the effectiveness of this
system in optimizing street light intensity
based on real-time vehicle traffic, thus
enhancing energy efficiency and reducing
light pollution. The accuracy and reliability
of the roadside sensors in accurately
counting vehicles have been confirmed
through extensive testing. Moreover, the
integration of smart technology has provided
greater control and flexibility in managing
street lighting. Overall, this project presents
a practical solution for municipalities
seeking to improve energy efficiency and
enhance urban infrastructure management.
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