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Hardware implementation of auto switching
and light intensity control of LED lamps

S. Singh and S. Bhullar

Abstract— This paper presents energy efficient lighting
control architecture for street lights. The system utilizes auto
intensity control technology to be implemented on street lights
to make it a smart street lighting system. The proposed system
consists of LED Lamps, infrared transmitter and receiver, NE-
555 timing IC, SPDT relays, PV panel, etc. Intensity of street
lamps is controlled depending upon the movement of vehicles
on the road. When any vehicle passes on the road, increases the
light intensity of lamps for a few seconds and automatically set
in previous position when a vehicle passes out. Also manpower
is totally eliminated by the use of auto switching of street light.
This is the best and cheapest method for saving energy and also
for possible reducing lighting pollution. The PV system is used
for charging the batteries, the power of which is used during
the night and grid source is also used as a backup of our system
when sometimes PV Off-Grid goes faulty.

Index Terms— Energy efficient system, Smart Street lighting,
LED, HPS, CRI, NO, NC, auto light intensity control, PV off-
Grid, Light pollution.

I. INTRODUCTION

HE main scope of outdoor lighting is the extension of

an acceptable human life quality consists of i.e.
accessibility of social activities, traffic safety during night,
crime prevention and human behavior during dark period of
the day. The main purpose of road lighting is to make
people, vehicles and objects on the road visible.

In these days, HPS Lamp is widely used for
street lighting system which produces yellow light with low
CRI, short life up to 5000 hrs, contains a lead element. The
main limitation is that it takes some time for initial starting.
It consumes more power as compared to other lighting
lamps. [1]

Today’s latest technology LED Lamps which have high
CRI nearly greater than 80, produce white cool light, long
life up to 50,000 hrs, contains no lead element, less ignition
time, less maintenance and no effect of switching on its life.
It consume less power as compared to HPS, but its initial
cost is high which is one of the limitation of LED [2]. We
can save a lot of energy and reduce tons of carbon dioxide
emissions per year. Conventional lighting systems are
working on bi-level approach either ON or OFF. When ON,
it operates on its rated power and there is no control to
adjust its light intensity according to the availability of
traffic on roads. The light intensity control system is
introduced to reduce energy consumption inherent to
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conventional lighting system. The PV panel is used to
charge the battery whose power is used during the night for
street lights[3]. In this work system power is used from both
grid source as well as from a PV system. Analysis between
HPS and LED lamp.

Objective: The objective of the work is to control energy
consumption, reduction of Co, emissions and to obtained
sustainable system.

1. SYSTEM ARCHITECTURE

The system combines advanced and traditional controlling
features. The proposed system minimizes the energy
consumption for the benefit of users and environment
friendly.

The system comprises of Infrared transmitter, infrared
receiver, PV Panel, transformer, NE-555 timing IC, SPDT
relays, LED Lamps, rectifier and filter unit, LDR, 7805
voltage regulator, BC 547 transistor.

A. Infrared transmitter
Infrared transmitter used white infrared LED, timing IC in a
stable mode where it can operate as an oscillator and
produce 38 KHz signal [4] which continually fall on the
receiver.

B. Infrared receiver
TSOP 382 sensor is used as a receiver in the hardware
model project, which is placed on opposite side of
transmitter near the street light tower. Output of TSOP382
will be LOW when no signals falls on it and the output will
be HIGH when 38 KHz infrared rays falls on it [5].

C. PV Panel
12V, 12W PV panel is used for charging the 12V, 2.5 Ah
batteries that power are used at night for street lights.

D. Transformer
It is used stepping down the 220V into 12V to operate the
entire circuit.

E. NE 555 Timing IC
This IC is used in two modes in this circuit, one is a stable
and another is mono-stable mode. A stable mode is used in
transmitter circuit and Mono-stable mode is used for timing
delay that depends upon the sensitivity of traffic by a sensor
on the road. [6]

F. SPDT Relay
It is an electromagnetic device which is used to isolate two
circuits electrically and connect them magnetically. They
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are very useful devices and allow one circuit to switch
another one while they are completely separate. They are
often used to interface an electronic circuit to an electrical
circuit which works at very high voltage. When the relay is
energized they are working in NC mode and during de-
energized in NO mode and COM pin is always connected
with a 5V supply [7].

G. LED Lamps
They are used for lighting during the night in street lights. In
this model 8 LED’s are used which are connected in parallel
across supply and each having a rating of 1W.

H. Rectifier and filter unit
Full wave rectifier is used to convert the ac output of the
transformer into DC. The output of rectifier contains ripples
which can be further removed by capacitor as a filter unit
and hence pure DC is obtained. [8]

I Light Dependent Resistor
It is a device which offers resistance in response to the
ambient light. Its resistance decreases when light falls on it
and vice versa. In the absence of light, LDR exhibits a
resistance of the order of mega-ohms, which decrease too
few hundred ohms in the presence of light [9]. It can acts as
a sensor, since a varying voltage drop can be obtained in
accordance with the varying light.

J. 7805 voltage regulator IC
It is used in various electronic circuits where we need 5V
supply. An IC is designed as fixed voltage regulator and
with adequate heat sinking; it can deliver output current in
excess of 1A. [10]

K. BC 547 transistor
The transistor is 3 pin devices which are used as a switch in
hardware model.

L. Battery and grid source interface through relay
based circuit
We use the power form both grid sources as well as from a
battery. In cloudy days or during winter when sun light is
not available for many days or due to any other reason
batteries are not charged properly, then we can use grid
source.

An automatic interface circuit between grid source and
battery is designed. 12V relay is used which is excited
through the secondary of transformer but that is ac which is
convert into dc by the use of diode. Capacitor is used to
remove the ripples [11]. When the grid is supplying power
then the relay is excited and cut off the supply from battery
side. When power from grid side is switched off, then relay
de-energized and the battery is used as a source for street
lighting.
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Fig. 1. Auto light intensity control of LED Lamp
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Fig. 2: Auto light intensity control of LED Lamp

The above flow chart explains the operation of controlling
of intensity of LED Lamps. The transmitter generates 38
KHz signal which is falling on the receiver [12]. When there
is no traffic on the road, then transmitter signal fall on the
receiver continuously and the output of the receiver will be
high then relay 1 is energized and it starts operating in NC
mode. During this period, the power to LED Lamps by
adding resistance in series is supplied through second relay
from COM pin which is connected with 5V and LED glows
in dim mode.
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When any vehicles pass through the road, then the receiver
detects it and its output goes low for that instant only relay 1
gets de-energized and starts operating in NO mode.

When relay 1 starts
operating in NO mode, and then timing IC is also triggered.
It starts working as a short pulse generator [13]. With the
output of timing IC, relay 2 gets energized. The input supply
to the infrared receiver is fed from NO mode of the relay.
So, when relay 2 is energized and starts working in NC
mode, at that time, this supply also cuts off and current in
parallel again fed to LED lamps which increase its intensity
and starts its operation in full mode. The time interval of full
mode depends upon NE 555 timing IC. After a few seconds,
the LED Lamps again starting glow in dim mode when a
vehicle passes out. In this way, the intensity of LED lamps
is controlled which can save energy and reduces light
pollution.

IV. AUTO SWITCHING ON STREET LIGHT

Auto switching of the street light is used to eliminate the
manpower. By using the auto switching system of Smart
Street lighting energy consumption can be reduced because
manually operates lighting system are not switched ON
earlier before sunset and also not switched OFF properly
even the sunlight comes[14]. By implementation of auto
switching system, maintenance and energy cost can be
reduced and community satisfaction will be higher.
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Fig. 3: Auto switching of Smart Street light

During the day: The sun rays continue falling on LDR and
its resistance decreases, which results in an increase of the
voltage at pin 2 of the IC 555. IC 555 has got comparator
inbuilt, which compares between the input voltage from
pin2 and 1/3rd of the power supply voltage [15]. The input
rises above 1/3", output is set LOW and the relay gets de-
energized. During the de - energized mode, the relay will
operate in NO mode; hence there is no supply in NC mode.
So, the street light will not turn ON at day time.

During the night. At night time, when no light falls on
LDR i.e. its resistance increases, which results in a decrease
of the voltage at pin 2 of the IC 555, then the timing IC
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output goes HIGH and the relay gets energized. It starts
operating in NC mode [16]. Hence, the power supply from
the COM point of relay gets connected with street light. As
a result it will switch ON during the night. Next day when
the sun rises, then light will turn OFF automatically.
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V. WAVEFORMS OF CIRCUIT COMPONENTS

Fig. 6: Infrared LED waveform in dim mode
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»  View of implemented system model in different modes

Fig. 7: Infrared LED waveform in Full mode

Fig. 11: Normal view

Fig. 12: LED Lamp glow in Dim Mode

Fig. 13: LED Lamp glow in Full mode

Fig. 10: 7805 transistor output waveform

VI. SYSTEM IMPLEMENTATION

Auto switching and light intensity control of LED Lamps
aim to modernize infrastructure of traditional wired system,
currently exercised for outdoor lighting systems. This
method has low cost, less maintenance and can be
implemented easily. [17]

Fig. 14. Complete Hardware Setup
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VII. POWER CONSUMPTION BY LED LAMPS

Load current consumed by LED Lamps during Dim mode =
0.12A.

Load current consumed by LED Lamps during Full mode =
0.26A.

Battery voltage = 12V.

Power = VI.

So, Power consumed during Dim mode =
1.44W.

Power consumed during Full mode = 12x0.26A = 3.12W.
So, from the above calculations it shows that we can save
energy more than 50% and reduce Co, emissions, if we use
this model.

12x0.12A =

VI111. CONCLUSIONS

This paper is aimed at designing and implementation of an
automatic street lighting system where in the street lights
that are not required through the night can be dimmed.
Additionally, the ambiance of light is checked and lights are
turned ON when it is dark and turned OFF during the day.
The proposed system is designed to eliminate the manpower
and reduce energy consumption of outdoor premises and
demonstrated by developing a prototype to control street
lights. The system reduces the energy consumption for the
benefit of user and environment friendly [18].
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