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Abstract – Intelligent Energy Saving System is a control 

system used to control a particular environment in other to 

optimize the energy. It can be used to control the lighting or 

air conditioning of an area. An example is the library which 

can be well illuminated with many lamps. When people are 

not present at a reading place, the lighting can be made OFF 

and when they are present, the lighting is made ON by using 

a sensor to sense the environment condition example 

temperature, obstacle etc. All these can be done through by 

Dimming circuit and PIR sensor. The circuit is made in such 

a way that if a person enters the monitored area, the PIR 

sensors activate and sense the person, and give to the micro 

controller. The Infrared energy emitted from the living body 

is focused by a Fresnel lens segment. Then only the PIR 

sensor activates when it has sensed the person, LDR checks 

the light intensity of the monitored area, whether it is bright 

or dark. Depending on the LDR output, the lamp may be ON 

/ OFF by using Dimmer circuit. This system is also designed 

to control the air conditioning of the environment by 

adjusting the speed of fan according to the room temperature 

measured by thermostat, which is connected to the micro 

controller. To display the room temperature of PIR mode 

operation, we are using the LCD display.  
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I. INTRODUCTION 
 

The aim of the paper is to save the energy consumed in 

lighting and air conditioning of an environment. In this 

write up, we are using various sensors, controlling and 

display. However, in this work, the basic signal processing 

of various parameters are temperature, LDR, Smoke 

sensor. For measuring various parameters values, various 

sensors are used and the output of these sensors are 

converted to an electrical signal by the transducer to gain 

control of the parameters. The control circuit is designed 

using micro-controller. The outputs of all the three 

parameters are fed as an input to the micro-controller. The 

output of the micro-controller is fed to drive the LCD 

display, so that the value of each parameter can be 

displayed. In addition to the LCD display micro-controller, 

outputs are also used to drive a relay independently. This 

relay energizes and de-energizes automatically according 

to the condition of the parameter. 

 

II. AIM AND OBJECTIVES 
 

The aim of the paper is to save the energy or power used 

for lighting, air conditioning and also for security 

purposes, used in places like libraries where lighting is 

very important for the people who come to read books, 

homes, industries and so on, so that the place will be well 

illuminated with many lamps and well ventilated. 

At the same time when people are not present at a 

particular place, the lighting can be made off by using 

Dimmer and when people come to that area. According to 

the LDR, lighting can be made sufficiently brighter when 

the number of people in a place are not many, the air can 

circulate round and when the number started increasing, 

the microcontroller turn ON the fan. 

By using this system, we can also adjust the speed of the 

fan according to the room temperature using Thermostat 

and Dimmer 
 

III. LITERATURE REVIEW 
 

Artificial Intelligence (AI) is an important area in 

electrical, electronic and computer technology focusing on 

creating machines that can engage on behaviors that 

humans consider intelligent. John McCarthy, who devised 

the term ―artificial intelligence‖ in 1956, defines this field 

as, ―the science and engineering of making intelligent 

machines‖. The field of AI was founded on the claim that 

a central property of human beings, i.e. intelligence, which 

human consider as human work can be simulated by a 

machine. AI first emerged in the early 1940s, when 

scientists began new approaches to build intelligent 

machines based on recent discoveries in neurology, 

cybernetics, new mathematical theory of information and 

most importantly, with the invention of the digital 

computer. After World War II, a number of people 

independently started to work on intelligent systems. An 

English mathematician named Alan Turing was the first to 

conduct lecture on AI in 1947, and decided that AI was 

best researched by programming computers, rather than by 

building machines. Officially, the field of AI research was 

founded at a conference in Dartmouth College in the 

summer of 1956. The researchers present at this 

conference, later onwards established AI laboratories in 

world famous computer science research institutions, such 

as the Massachusetts Institute of Technology (MIT) and 

Stanford University in the United States. 

By the late 1950s, there were many researchers working 

in the field of AI, and in fact all of their work was based 

on computer programming. From the middle 1960s, AI 

research started to be funded by the U.S. Department of 

Defense, i.e., the Defense Advanced Research Projects 

Agency (DARPA). In the early 80s, with the commercial 

success of expert systems and ANNs, the field of AI 

research led to a new horizon. By 1985, the market for AI 

had reached more than a billion dollars and governments 

around the world funded money on AI research projects. 
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In the 90s, AI achieved its greatest successes, when 

many industries replaced expensive human experts by 

using main stream computing systems that reduced the 

cost of business and high risk exposure to their employees. 

Since then, many AI based techniques have been 

successfully transitioned from the research laboratory into 

real-world applications for pattern recognition, data 

mining, control systems and robotics. In the early 21st 

century, many areas throughout the technology industry, 

such as defense, transportation, manufacturing, and 

entertainment commercialized applications based on AI, 

some of which include: face recognition, medical 

diagnosis of cancers and tumors, aircraft control, nuclear 

power systems, and intelligent systems used for 

optimization, monitoring, control, planning, scheduling 

and fault diagnosis. 

In today‘s era, AI is already a part of human life in 

many countries, and it has grown into an important 

scientific and technological field over the recent years. 

Currently, AI is assisting people faster and more 

efficiently to make better use of information in performing 

tasks which require detailed instructions, mental alertness 

and good decision and making capabilities. The future 

benefits of AI are indeed very promising, as it is currently 

being deployed in space exploration missions and is also 

being used to invent robots with similar human like skills 

and characteristics. The write up focused on an AI for 

controlling the lighting, smoke, securities and air 

conditioning of a particular place. 

 

IV. METHODOLOGY 
 

 
 

PIR Sensor:  A PIR detector is a motion detector that 

senses the heat emitted by a living body. These are often 

fitted to security lights so that they will switch on 

automatically if approached. They are very effective in 

enhancing home security systems. The sensor is passive 

because, instead of emitting a beam of light or microwave 

energy that must be interrupted by a passing person in 

order to ―sense‖ that person, the PIR is simply sensitive to 

the infrared energy emitted by every living thing. 

LDR: - LDR‘s or Light Dependent Resistors or 

photoresistors are very useful especially in light/dark 

sensor circuits. These help in automatically switching ON 

/OFF the street lights etc. Normally, the resistance of an 

LDR varies with the environment brightness, when the 

area is dark, the resistance is high and as very high as 

1MΩ, but when it is bright, resistance drops dramatically. 

Electronic optosensors are the devices that alter their 

electrical characteristics with respect to intensity of light 

e.g. light dependent resistor (LDR), the photo diode and 

the phototransistors.  

ZCD: - A zero crossing detector literally detects the 

transition of a signal waveform from positive and 

negative, ideally providing a narrow pulse that coincides 

exactly with the zero voltage condition. 

Thermistor: - It is a transducer that converts heat energy 

to electrical energy. The word ‗thermistor‘ is an acronym 

for thermal resistor, i.e. a temperature sensitive resistor. It 

is used to detect very small changes in temperature. The 

variation in temperature is reflected through appreciable 

variation of the resistance of the device.   

LCD Display: - A liquid crystal is a material (normally 

organic for LCDs) that will flow like a liquid but whose 

molecular structure has some properties normally 

associated with solids. The Liquid Crystal Display (LCD) 

is a low power device. The power requirement is typically 

in the order of microwatts for the LCD. However, an LCD 

requires an external or internal light source.  

Optocoupler: - It is a device that uses a short optical 

transmission path to transfer a signal between elements of 

a circuit, typically a transmitter and a receiver, while 

keeping them electrically isolated. A common 

implementation involves a LED and a phototransistor, 

separated so that light may travel across a barrier but 

electrical current may not. 

Dimmer: - Dimmers are devices used to vary the 

brightness of a light. By decreasing or increasing the RMS 

voltage and hence the mean power to the lamp it is 

possible to vary the intensity of the light output. Although 

variable-voltage devices are used for various purposes, the 

term dimmer is generally reserved for those intended to 

control lighting  

 

V. DISCUSSION 
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The pulse width of this circuit (at 50Hz) is typically 

around 600us (0.6ms) which sounds fast enough. The 

problem is that at 50Hz, each half cycle takes only 10ms 

(8.33ms at 60Hz), so the pulse width is over 5% of the 

total period. This is why most dimmers can only claim a 

range of 10%-90% - the zero crossing pulse lasts too long 

to allow more range. 

ZCD OUTPUT WAVEFORM: - 

 
 

Power Supply: Power supply block consists of following 

units: centre tapped transformer, Bridge rectifier circuit, 

Input filter, Voltage regulators, Output filter, and Indicator 

unit. 

Centre tapped transformer: The centre tapped 

transformer is used to step down the supply voltage of 

230v ac from mains to lower values.  The outputs from the 

secondary coil which is center tapped are the ac values of 

0v, 15v and 15v.  The conversion of these ac values to dc 

values to dc values is done using the full wave rectifier 

unit. 

Rectifier Unit: The diodes are arrangement in full wave 

rectification. This provides the polarity of output voltage 

of any polarity of the input voltage. The diagram describes 

a diode-bridge design known as a full wave rectifier. For 

both positive and negative swings of the transformer, there 

is a forward path through the diodes. Both conduction 

paths cause current to flow in the same direction through 

the load resister, accomplishing full-wave rectification. 

Input Filter: - Capacitors are used as filters.  The ripples 

from the dc voltages are removed and pure dc voltage is 

obtained. This filter is fixed before the regulator. 

Capacitors used here are of the value 1000uF 

Regulator unit: - Regulator regulates the output voltage 

to a specific value.  The output voltage is maintained 

irrespective of the fluctuations in the input dc voltage. 

Whenever there are any ac voltage fluctuations, the dc 

voltage also changes, and to avoid this, regulators are 

used. 

Regulators used in this application are: - 

7805 which provides 5v dc 

7812 which provides 12v dc 

7912 which provides -121v dc 

Output Filter: - This filter is fixed after the Regulator 

circuit to filter any of the possibly found ripples in the 

output received finally.  Capacitors used here are of value 

10F. 

Power Supply Circuit Diagram: 

 
 

Liquid Crystal Display (LCD): - LCD is a type of 

display used in digital watches and many portable 

computers. LCD displays utilize the sheet of polarizing 

material with a liquid crystal solution between them. An 

electric current passed through the liquid and causes the 

crystals to align so that light cannot pass through them. 

Technical achievements have resulted in brighter displace, 

higher resolutions, reduce response times and cheaper 

manufacturing process. 

It is manipulated through an applied electric voltage so 

that light is allowed to pass or is blocked. By carefully 

controlling where and what wavelength (color) of light is 

allowed to pass, the LCD monitor is able to display 

images. A backlight provides LCD monitor‘s brightness. 

Most of the LCD modules conform to a standard 

interface specification. A 14-pin access is provided having 

eight data lines, three control lines and three power lines. 

The connections are laid out in one of the two common 

configurations, either two rows of seven pins, or a single 

row of 14 pins. 

Pin Diagram of LCD: - 

 
 

Vcc, Vss and Vee: - While Vcc and Vss provide +5V and 

ground respectively, Vee is used for controlling LCD 

contrast. 

RS Register Select: - There are two very important 

registers inside the LCD. The RS pin is used for their 

selection as follows. 
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If RS=0, the instruction command code register is 

selected, allowing the user to send a command such as 

clear display, cursor at home, etc. 

If RS=1, the data register is selected, allowing the user 

to send data to be displayed on the LCD. 

R/W, read/write: - R/W input allows the user to write 

information to the LCD or read information from it.  

 R/W = 1 for reading. 

 R/W= 0 for writing. 

EN, enable: - The LCD to latch information presented to 

its data pins uses the enable pin. When data is supplied to 

data pins, a high–to-low pulse must be applied to this pin 

in order for the LCD to latch in the data present at the data 

pins. This pulse must be a minimum of 450 ns wide. 

D0 – D7: - The 8–bit data pins, DO – D7, are used to 

send information to the LCD or read the contents of the 

LCD‘s internal registers. 

To display letters and numbers, we send ASCII codes 

for the letters A–Z, a-z numbers 0-9 to these pins while 

making RS=1. There are also instruction command codes 

that can be sent to the LCD to clear the display or force the 

cursor to home position or blink the instruction command 

codes. We also use RS = 0 to check the busy flag bit to see 

if the LCD is ready to receive information. The busy flag 

is D7 and can be read when R/W=1 and RS=0, as follows: 

if R/W = 1, RS = 0. When D7= 1 (busy flag = 1), the LCD 

is busy taking care of internal operations and will not 

accept any information.  

Prototype Circuit: - For a LCD module to be used 

effectively in any piece of equipment, a Microprocessor or 

Micro controller is usually, required to drive it. 

Dimmer: - Dimmers are devices used to vary the 

brightness of a light. By decreasing or increasing the RMS 

voltage, hence, the mean power to the lamp. It is possible 

to vary the intensity of the light output. Although variable-

voltage devices are used for various purposes, the term 

dimmer is generally reserved for those intended to control 

lighting. 

Modern dimmers are built from silicon-controlled 

rectifiers (SCR) instead of potentiometers or variable 

resistors because they have higher efficiency. Thyristor 

(and briefly, thyratrom) dimmers were introduced to solve 

some of these problems. Triacs are used instead of SCR 

thyristors in lower cost designs, but do not have the surge 

handling capacity of back-to-back SCR's, and are only 

suitable for loads less than about 20 Amps. The switches 

generate some heat during switching, and can cause 

interference. Large inductors are used as part of the 

circuitry to suppress this interference. When the dimmer is 

at 50% power, the switches are switching their highest 

voltage (>300 V in Europe) and the sudden surge of power 

causes the coils on the inductor to move, creating buzzing 

sound associated with some types of dimmer; this same 

effect can be heard in the filaments of the incandescent 

lamps as "singing". The suppression circuitry adds a lot of 

weight to the dimmer, and is often insufficient to prevent 

buzzing to be heard on audio systems that share the mains 

supply with the lighting loads. This development also 

made it possible to make dimmers small enough to be used 

in place of normal domestic light switches. 

Circuit Diagram: - 

 
 

Triac Driver MOC 3021: - 

Description: - These devices consist of a AlGaAs 

infrared emitting diode optically coupled to a monolithic 

silicon detector performing the function of a zero voltage 

crossing bilateral triac driver. 

• Simplifies logic control of 115 VAC power 

• Zero voltage crossing 

• dv/dt of 2000 V/s typical, 1000 V/s guaranteed 

Optocoupler: - Optocoupler is a device that uses a short 

optical transmission path to transfer a signal between 

elements of a circuit, typically a transmitter and a receiver, 

while keeping them electrically isolated — since the signal 

goes from an electrical signal to an optical signal back to 

an electrical signal, electrical contact along the path is 

broken. A common implementation involves a LED and a 

phototransistor, separated so that light may travel across a 

barrier but electrical current may not.  

When an electrical signal is applied to the input of the 

opto-isolator, its LED lights, its light sensor then activates, 

and a corresponding electrical signal is generated at the 

output. Unlike a transformer, the opto-isolator allows for 

DC coupling and generally provides significant protection 

from serious over voltage conditions in one circuit 

affecting the other. With a photodiode as the detector, the 

output current is proportional to the amount of incident 

light supplied by the emitter.  

The diode can be used in a photovoltaic mode or a 

photoconductive mode. In photovoltaic mode, the diode 

acts like a current source in parallel with a forward-biased 

diode. The output current and voltage are dependent on the 

load impedance and light intensity. In photoconductive 

mode, the diode is connected to a supply voltage, and the 

magnitude of the current conducted is directly proportional 

to the intensity of light.  

The optical path may be air or a dielectric waveguide. 

The transmitting and receiving elements of an optical 

isolator may be contained within a single compact module, 

for mounting, for example, on a circuit board; in this case, 

the module is often called an optoisolator or opto-

isolator. The photosensor may be a photocell, 

phototransistor, or an optically triggered SCR or Triac. 

Occasionally, this device will in turn operate a power relay 

or contactor. 
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Features of Optocoupler: - 
•   Interfaces with common logic families  

•   Input-output coupling capacitance < 0.5 Pf 

 •   Industry Standard Dual-in line 6-pin package 

•   5300 VRMS isolation test voltage 

 
Loads: - In this intelligent energy saving system, we are 

using two loads : lamp and fan.  According to the light 

intensity of the particular room or cabin, the LDR will 

senses depending on the LDR output the lamp will be 

ON/OFF and the starting voltage is always small. Tube 

lights can not be used here due to the starting voltage of 

the tube lights is high compared to lamps. 

By using Thermostat and Dimmer we can adjust the speed 

of the fan according to the changes of the room 

temperature. 

 

VI. SUMMARY 
 

Lighting: When a person is entering into a particular 

place, the PIR sensor absorbs the black body radiation 

emitted by that person and activates it. The LCD display 

will displays the ―PIR ON‖. After some time delay, the 

light will glow for some time by using the Dimmer circuit 

and the LDR sensor checks the room lightening, and it 

takes the condition when the light is sufficient the lamp 

will be in OFF state and when light is insufficient the lamp 

will be in ON state.  

Fan: With the help of Thermostat sensor the room 

temperature is measured and the speed of the Fan varies 

according to the temperature of Thermostat. The LCD 

display will display the room ―temperature in degree 

centigrade‖. 

When a person is leaving that place, the PIR sensor will 

activate again and firstly the fan will be OFF and after 

some time delay the lamp also will be OFF. Now the LCD 

display is in stand by mode state. And the main supply 

power will be switched OFF 

 

VII. CONCLUSION 
 

Intelligent Energy Saving System is not limited to any 

particular application, it can be used any where in process 

industries with little modifications in software coding 

according to the requirements. This concept not only 

ensures that our work will be usable in the future but also 

provides the flexibility to adapt and extend, as needs 

change.  

 

 

 

RECOMMENDATION 
 

The device can be used in many applications with little 

modification in it sensing device. Examples are theft 

detector, library lighting, house lighting, industrial 

lighting, etc. Except that our next generation may develop 

this energy saving system with wireless network. All the 

sensor units are connected to micro controller with the 

wires. This can be developed with wireless such that we 

can place different sensors in different places. This sensor 

will activate the micro controller with the signals instead 

of using wires. This system can also be applicable to 

various loads like pressure, force and etc. by increasing the 

number of ports of the micro controller. 
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