
IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 05, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 797 

IOT based Load Control over Standalone Wi-Fi 
Mr. Pavan Suresh Warade

1
 Mr. Lakshman K.

2
 Mrs. Warsha Kandlikar

3
 

1
M. Tech. Student 

2,3
Scientist C

 

1,2,3
Department of Electronics Design Technology 

1,2,3
NIELIT Aurangabad India

Abstract— The Project is to control any load through the 

Internet network over cloud remotely on the basic principle 

of the Internet of things (IOT). For this real-time scenario 

we use webpage with user configurable front end to control 

and monitor the load. The data sent from a password 

protected webpage returns commands through allotted IP 

fed to it. A Wi-Fi Module is configured with any nearby 

wireless modem to access internet. The received internet 

commands are fed to the Wi-Fi module. The program within 

the Wi-Fi Module execute the received commands based on 

which the load gets activated through TRIAC and Opto-

coupler interfaced to Wi-Fi Module. The status of the load 

also will be displayed on the web page. Here in this project 

program in written within the Wi-Fi module, No extra 

microcontroller has been used to drive the load. The power 

supply consists of 5V SMPS board and 3.3V voltage 

regulator for a Wi-Fi module. 5V SMPS board will give 5V 

DC out from 230V AC, this we fed to 3.3V voltage 

regulator which supply power to Wi-Fi module and 

remaining circuit. 
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I. INTRODUCTION 

Embedded System is a combination of computer hardware 

and software, and perhaps additional mechanical or other 

parts, designed to perform a specific function. An embedded 

system is a microcontroller-based, software driven, reliable, 

real-time control system, autonomous, or human or network 

interactive, operating on diverse physical variables and in 

diverse environments and sold into a competitive and cost 

conscious market. An embedded system is not a computer 

system that is used primarily for processing, not a software 

system on PC or UNIX, not a traditional business or 

scientific application. High-end embedded & lower end 

embedded systems. High-end embedded system - Generally 

32, 64 Bit Controllers used with OS. Examples Personal 

Digital Assistant and Mobile phones etc .Lower end 

embedded systems - Generally 8,16 Bit Controllers used 

with an minimal operating systems and hardware layout 

designed for the specific purpose. Examples Small 

controllers and devices in our everyday life like Washing 

Machine, Microwave Ovens, where they are embedded in. 

A. System Design Calls 

 

Fig. 1: System Design Calls 

B. Embedded System Design Cycle 

 
Fig. 2: “V Diagram” 

C. Characteristics of Embedded System 

1) An embedded system is any computer system hidden 

inside a product other than a computer. 

2) They will encounter a number of difficulties when 

writing embedded system software in addition to those 

we encounter when we write applications. 

 Throughput Our system may need to handle a lot of 

data in a short period of time. 

 Cost – Reducing the cost of the hardware is a concern 

in many embedded system projects; software often 

operates on hardware that is barely adequate for the job. 

 Response–Our system may need to react to events 

quickly 

 Testability–Setting up equipment to test embedded 

software can be difficult 

 Memory space – Memory is limited on embedded 

systems, and you must make the software and the data 

fit into whatever memory exists 

 Power consumption – Portable systems must run on 

battery power, and the software in these systems must 

conserve power 

 Reliability – embedded systems must be able to handle 

any situation without human intervention 

 Program installation – you will need special tools to get 

your software into embedded systems 

 Processor hogs – computing that requires large amounts 

of CPU time can complicate the response problem 

 Debugability–Without a screen or a keyboard, finding 

out what the software is doing wrong (other than not 

working) is a troublesome problem 

3) Embedded systems have a microprocessor/ 

microcontroller and a memory.  Some have a serial port 

or a network connection. 

D. RTS Classification 

 Soft Real Time System 

 Hard Real Time Systems 

E. Hard Real Time System 

 Example: Nuclear power system, Cardiac pacemaker. 

 "Hard" real-time systems have very narrow response 

time. 
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F. Soft Real Time System 

 Example: Railway reservation system – takes a few 

extra seconds the data remains valid. 

 "Soft" real-time systems have reduced constrains on 

"lateness" but still must operate very quickly and 

repeatable. 

II. BLOCK DIAGRAM 

 
Fig. 3: Block Diagram 

III. HARDWARE COMPONENTS LIST OF IOT BASED LOAD 

CONTROL OVER STANDALONE WI-FI SYSTEM 

The IOT based load control over standalone wi-fi system 

has following hardware components, 

A. Power Supply circuit 

 
Fig. 4: Circuit diagram of Power supply 

B. Wi-Fi Module 

The wi-fi module in IOT based load control over standalone 

system is used for connecting this system to the wi-fi 

because this system is totally controlled through the wi-fi. 

When any one would be send the instruction through the 

mobile phone or webpage for controlling the load, then 

these instructions would be received by the wi-fi module 

and send the signal to the microcontroller to switch on or off 

the connected load. This is very significant component of 

this system. 

C. Optocoupler 

In IOT based load control over standalone wi-fi system, the 

optocoupler is used for coupling the wi-fi signal to the 

microcontroller, without any connection between them. 

Which consists of photo diode or photo transistor and light 

emitter. When the light which comes from wi-fi module 

falls on photo transistor or photo diode then it sends the 

signal to the microcontroller for on or off the connecting 

load. 

The MCT2E series of opto-coupler devices   each 

consist of gallium arsenide infrared LED and silicon NPN 

phototransistor. 

 
Fig. 5: Functional pin diagram of MCT2E 

Pin 6 of transistor is not generally used. When light 

falls on the base-emitter junction then it switches and pin5 

goes to zero. When logic zero is given as input then the light 

doesn’t fall on transistor so it doesn’t conduct which gives 

logic one as output. When logic 1 is given as input then light 

falls on transistor so that it conducts, that makes transistor 

switched ON and it forms short circuit this makes the output 

is logic zero as collector of transistor is connected to ground. 

 
Fig. 6: Functional diagram of MCT2E 

The light emitter is nearly always an LED. The 

light sensitive device is a phototransistor. When signal is 

given at pin 1 and 2 is grounded the transistor inside the 

opto isolator conducts between 5 and 4 which is used in the 

project by interfacing to the microcontroller for change of 

logic state from the energy meter unit pulsing led in series 

with the opto led at pin no 1and 2 for pulse counting 

purpose. 

D. Microcontroller PIC 18F452 

In this IOT based load over standalone wi-fi system, the 

microcontroller is used for controlling this system 

atomically, which consists of ram, rom and processoretc and 

is programmed with the help of mikro c language. It is 

interfaced with optocoupler for receiving the wi-fi signal. 

When any one send the data or load control signal from 

smart phone then this signal is received by the wi-fi module 

and then this signal is received by the microcontroller 

through the optocoupler. The microcontroller, which is 

already programmed as per load control signal and then send 

the load control signal to the output load for on or off this 

load. This load can also be controlled manually by using the 

simple switch with this load. It we see the working of a 

microcontroller then; the microcontroller plays an important 

role in this IOT based load control over standalone wi-fi 

system. 

E. Transformer 

The transformer, which works on the principle of mutual 

induction is used for step down the 220v ac   to 12v ac for 

operating the other electronics components. By using this 

transformer, we can connect this system directly to the 

wapda power supply. 

http://microcontrollerslab.com/esp8266-wifi-module-tutorial/
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Fig. 7: Typical transformer 

The input coil is called the primary and the output 

coil is called the secondary. There is no electrical 

connection between the two coils; instead they are linked by 

an alternating magnetic field created in the soft-iron core of 

the transformer. The two lines in the middle of the circuit 

symbol represent the core.  Transformers waste very little 

power so the power out is (almost) equal to the power in. 

Note that as voltage is stepped down and current is stepped 

up. 

The ratio of the number of turns on each coil, 

called the turn’s ratio, determines the ratio of the voltages. A 

step-down transformer has a large number of turns on its 

primary (input) coil which is connected to the high voltage 

mains supply, and a small number of turns on its secondary 

(output) coil to give a low output voltage. 

Turns Ratio   =   (Vp / Vs)   =   (Np / Ns ) 

Where, 

Vp = primary (input) voltage. 

Vs = secondary (output) voltage 

Np = number of turns on primary coil 

Ns = number of turns on secondary coil 

F. Bridge Rectifier 

In IOT based load control over standalone system, the 

bridge rectifier is used for the converting the ac voltages 

into dc voltages for operating the microcontroller, LCD 

display and wi-fi module. 

 
Fig. 8: Bridge rectifier output 

G. Voltage Regulator 

In IOT based load control over standalone wi-fi system the 

voltage regulator is used for regulating the 12 dc, which is 

output of bridge rectifier to 3.3-volt dc and 5 v dc. 

1) Features 

 Output Current up to 1.5A. 

 Output Voltages of 5V. 

 Thermal Overload Protection. 

 Short Circuit Protection. 

 
Fig. 9: Pin diagram of IC 7805 

H. LCD Display 

The LCD display, in this load control over standalone 

system is used for displaying the data which is send from the 

smart mobile phone or displaying the status of connected 

load. 

LCD (Liquid Crystal Display) screen is an 

electronic display module and find a wide range of 

applications. Most common LCDs connected to the 

microcontrollers are 16x2 and 20x2 displays. These LCD 

Modules are very common these days, and are quite simple 

to work with, as all the logic required running them is on 

board. 

Fortunately, a very popular standard exists which 

allows us to communicate with the vast majority of LCDs 

regardless of their manufacturer. The standard is referred to 

as HD44780U, which refers to the controller chip which 

receives data from an external source and communicates 

directly with the LCD. 

 
Fig. 10: LCD 

1) Pros 

 Very compact and light 

 Low power consumption 

 No geometric distortion 

 Little or no flicker depending on backlight technology 

 Not affected by screen burn-in 

 No high voltage or other hazards present during 

repair/service 

 Can be made in almost any size or shape 

 No theoretical resolution limit 

LCD has 3 control lines as well as either 4 or 8 I/O 

lines for the data bus. The user may select whether the LCD 

is to operate with a 4-bit data bus or an 8-bit data bus. If a 4-

bit data bus is used the LCD will require a total of 7 data 

lines (3 control lines plus the 4 lines for the data bus). If an 

8-bit data bus is used the LCD will require a total of 11 data 

lines (3 control lines plus the 8 lines for the data bus). 

 
Fig. 11: Connection diagram of LCD 

The three control lines are referred to as EN, RS, 

and RW. 

http://microcontrollerslab.com/lcd-interfacing-pic16f877a-microcontroller/
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The EN line is called "Enable." This control line is 

used to tell the LCD that you are sending it data. To send 

data to the LCD, your program should make sure this line is 

low (0) and then set the other two control lines and/or put 

data on the data bus. When the other lines are completely 

ready, bring EN high (1) and wait for the minimum amount 

of time required by the LCD datasheet (this varies from 

LCD to LCD), and end by bringing it low (0) again. 

The RS line is the "Register Select" line. When RS 

is low (0), the data is to be treated as a command or special 

instruction (such as clear screen, position cursor, etc.). 

When RS is high (1), the data being sent is text data which 

should be displayed on the screen. For example, to display 

the letter "T" on the screen you would set RS high. 

The RW line is the "Read/Write" control line. 

When RW is low (0), the information on the data bus is 

being written to the LCD. When RW is high (1), the 

program is effectively querying (or reading) the LCD. Only 

one instruction ("Get LCD status") is a read command. All 

others are write commands--so RW will almost always be 

low .Finally, the data bus consists of 4 or 8 lines (depending 

on the mode of operation selected by the user). In the case of 

an 8-bit data bus, the lines are referred to as DB0, DB1, 

DB2, DB3, DB4, DB5, DB6, and DB7. 

I. Triac 

The triac is an electronic component, which conducts the 

current in both direction therefore it is called bidirectional 

triode thyristor or bilateral triode thyristor. In IOT based 

load control over standalone wi-fi system the triac relates to 

the output load for make on or break the output load. 

J. Load 

In this IOT based load control over standalone system, the 

bulb is used as an output load. 

IV. WORKING OF IOT BASED LOAD CONTROL OVER 

STANDALONE WI-FI SYSTEM 

The working of this IOT based load control over standalone 

wi-fi system is so much simple. When any one or consumer 

want to control the home or office load then he just opens 

the webpage from his mobile phone and check the status of 

his home or office load. Suppose if he wants to off some 

load then he just clicks the off button from his mobile 

phone. His mobile phone sends the signal to the wi-fi 

module which is interfaced with microcontroller through 

optocoupler. The microcontroller which is interfaced with 

the triac component. The triac component is connected to 

the output load. When the microcontroller sends the off-load 

logic to the traic then the triac off the output load. So by 

using this system we can easily control our home or office 

load. 

 
Fig. 12: working of this IOT based load control over 

standalone wi-fi system 

V. DISPLAY DATA ON DEDICATED WEBSITE USING INTERNET 

The SIM used in the modem being internet enabled 

transmits the data directly to a dedicated web page for 

display anywhere in the world in multi-level graphical 

format. 

Thing Speak is an open source “Internet of Things” 

application and API to store and retrieve data from things 

using HTTP over the Internet or via a Local Area Network. 

With Thing Speak, you can create sensor logging 

applications, location tracking applications, and a social 

network of things with status updates. 

In addition to storing and retrieving numeric and 

alphanumeric data, the Thing Speak API allows for numeric 

data processing such as time scaling, averaging, median, 

summing, and rounding. Each Thing Speak Channel 

supports data entries of up to 8 data fields, latitude, 

longitude, elevation, and status. The channel feeds support 

JSON, XML, and CSV formats for integration into 

applications. The primary element of Thing Speak activity is 

the channel, which contains data fields, location fields, and 

a status field. 

We have to follow following steps: 

1) Sign In to ThingSpeak™ using either your 

MathWorks® Account or ThingSpeak account, or 

create a new ThingSpeak account. 

2) Click Channels > MyChannels. 

3) On the Channels page, click New Channel. 

4) Check the boxes next to Fields 1–3. Enter these channel 

setting values: 

Name: Meter Reading 

Field 1: Unit consumed 

Field 2: Cost 

5) Click Save Channel at the bottom of the settings. 

You now see these tabs: 

 Private View: This tab displays information about your 

channel that only you can see. 

 Public View: If you choose to make your channel 

publicly available, use this tab to display selected fields 

and channel visualizations. 

 Channel Settings: This tab shows all the channel 

options you set at creation. You can edit, clear, or delete 

the channel from this tab. 

https://thingspeak.com/
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 API Keys: This tab displays your channel API keys. 

Use the keys to read from and write to your channel. 

 Data Import/Export: This tab enables you to import and 

export channel data. 

VI. APPLICATIONS AND ADVANTAGES OF IOT BASED LOAD 

CONTROL OVER STANDALONE WI-FI SYSTEM 

1) This IOT based load control over standalone wi-fi 

system can be used in your homes as for home 

automation system for reducing the bill. 

2) By using this system we can reduce the man power. 

3) By using this system we can easily the check the load 

status of our home or offices from anywhere and 

anytime. 

4) This system can directly connect to the load supply, no 

extra power supply is required for this system, and this 

feature also reduce the cost of this system. 
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