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ABSTRACT 

 

Automation is a popular topic in the twenty-

firstcentury,andithasbecomeanindispensablepartofeveryday life. Human labor, time, 

work, and some humanerrors are all eliminated under automation. And also 

manynatural resources are on the verge of Renewable energysources that have not 

yet achieved the point of total self-

sufficiencyarenowindanger.Inthissituation,energyefficiency and appropriate power 

sharing are essential. 

Inthisarticle,weemployedthesmartmeterconcepttocontinuouslymonitorenergyusagea

ndwarntheconsumerwhenitsurpassesaspecifiedthreshold.Acustomized Mobile 

Application and hardware module arecreatedto 

measuretheenergyusedbyeachiteminahome, estimate the monthly electricity bill, 

and anticipatepowerusageforfuturedates.Inthis method, theusercould now create a 

preferred bill, and when the electricityuse reaches the specified threshold, it will be 

notified viaapplication.This system furthermore employs a technologyto establisha 

connected device's tracking rate,making itan energy-efficient tool in and of itself. A 

current sensor,VoltagesensorandaMicro-

controllerwasusedtooperatethehardwarecomponents.Thesoftwareapplication was 

created to keep track of electricity costs.Thesystemuses currentdata to forecast 

meter readingsfor the coming months. and predicts the electricity 

usagebasedontheirpowerconsumption. 
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CHAPTER 1 

                                          INTRODUCTION 

 

Smart home automation helps us in leading a comfortable life and quality of 

lifestyle is gradually uplifted. The ever increasing demand for power has driven many 

natural resources on the verge of depletion. In such a case, optimal power sharing and 

efficient energy consumption is needed. It typically connects the home appliances to the 

Controller.It has a high potential of sharing data between members or trusted individuals 

for personal security and could lead to energy saving measures with a positive 

environmental impact in the future. 

With the help of IoT, the smart home concept adds comfortand ease to our 

lives.A network of devices connected to theInternet via various communication protocols 

such as Wi-Fi,Bluetooth,ZigBee,andothersisusedtoachievehomeautomation. Electronic 

interfaces, such as Alexa or GoogleAssistant, or applications, can be used to control the 

devicesremotely.ManyoftheseIoTdeviceshavesensorsthatmonitor motion, temperature, 

and other variablesto providetheuserrelevantinformationfor thedevice'ssurroundings. 

The traditional meter that we use in our homes to monitorenergy consumption 

is an offline equipment which must bemanually monitored.However,SmartEnergy 

Metersarenowavailableonthemarket,withreadingsthatcanbeviewed from anywhere via 

the internet. Not only can wemonitorenergy consumption,butwe canalso 

monitoranumberofparametersincludingvoltage,current,powerfactor,frequency,and soon 

usingIoTonaportabledevice.The goal of the projectis to use an android application 

tocontrol and monitorhome appliances,aswellas to usemachine learning technique to 

anticipate the power usage of each device . 
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CHAPTER 2 

LITERATURE SURVEY 

 

Intoday's world, several technologies such as 

IOTandcloudarebeingusedtodesignhomeautomationsystems.Therearenumerousr

esearchworks[1]-[19]arealreadyproposedandcurrentlyavailable. 

 

Hadoop is used to correctly obtain meter data as well as 

tocalculateenergyuseperday,weekly,andmonthly[1].Furthermore,Hadoopoperates

oncommodity hardware,energy distribution businesses can save expenses. In a 

surveypaper [2] examines smart energy meters and its 

applicationsindepth,focusingonkeyaspectsofthemeasurementprocess, economic 

factors, and the technology is used to suitthose desires. Smart meters have been 

installed in a numberof countries around the world since the early 2000s. 

Theproblemsandopportunitiesthathavedevelopedasaresultof the introduction ofAI 

and the expanding use of cloudsettingsarealsodiscussedinthisstudy. 

 

Lalitha Sankar at el., [3]discussed the User privacy in smartmetre measures 

which is a prevalent issue in the smart grid,and it has been linked to a variety of 

technologies such asstorage or power usage forecast without evaluating the 

lossof utility that has resulted from any such method to 

date.Avarietyofpreviouslyproposedsmartmeterprivacytechniquesareincorporatedi

ntothisstrategy.TusharChaurasiaatel.,intheirwork[4]createdanUpgradedSmart 

Home Automation System. They are concerned 

withensuringthesecrecy,originality,andintegrityoftheinformation sensed and 

transferred by smart home objects.This study proposes an IoT-based smart 

home automationsolutionthatis bothsecureandefficient. 
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A cloud-based, integrated smart home automation systemthat could be controlled 

remotely[5]. Smart houses poweredbyIoTandcloudcomputingprovidereal-

timepowerconsumption analysis. This paper describes the design of aminimal-

costsmartswitchthatcombinesaSmartHomeSystem and a cloud infrastructure. 

This research also coverstheissues thathavearisen,aswellasapossibleremedy. 

 

InIoTapplicationsandimplementation,artificialintelligenceisbecomingmorepromine

nt.TheImplementation of AI in the Internet of Things is explainedinA.A.Osuwa's 

works at el., [6]. The goal of AI researchwas to collect more useful data from IoT 

devices. The goalof this research is to demonstrate how artificial 

intelligencesystems are utilized in the Internet of Things. 

 

In addition,Artificial Intelligence technologies such as queer logics 

andneuralnetworksareinvestigatedinrelationtotheIoTnetwork. The self-optimizing and 

serverbased network arecritical components [7] gave a presentation on a LoRa-

basedAI-powered remote smart-home monitoring system . Lora isa WAN (LPWAN) 

system that is essential for IoT and M2Mapplications. The purpose of the paper is to 

offeranAIbasedlongrange(LoRa)system. Adataflowmechanism 

forcloudandIoTServerisalsoincludedinthisarticle. 

 

 

IoT-enabledwirelesssmarthomesandhomeautomationwere the subject of an 

evaluation and performance study.This researcharticle[8],[21] describes a 

strategy for usingSmartHometocontrolautomation.TheuseofIOTtoremotely monitor 

and control domestic devices is referred toas home automation. They use mobile 

phones or laptops tomanageandrunbasichouseholdappliancesusingaspecially 

customizedwebsiteandinternetconnectioninthistechnology.AnujaShindeatel.,[9]des

ignedaautomation system by implementingandroid, IR, bluetoothand GSM to This 

paper describes a home automation 

systemthatusesanandroidapp,anIRremote,Bluetooth,andGSM to control AC 

appliances, making it easier to use thanthe standard switch. The goal of this 



4 
 

paper is to teach peopleabout these technologies and make the system as simple 

aspossibletounderstand.Thisresearchresultedinthedevelopment of asystem that 

allows users to operate 

andautomatedevicesusingmobileapplicationsfromremote[22]. 

 

 

The survey paper[10] discussed briefly aboutanenergymanagement and analysis 

system that attempts to improvesolar energy supply and grid supply. Essential 

component ofasmartgridisreducingenergycostsbyintelligentlyswitching between 

the two sources of electricity. Switchingbetween power supplies is achieved to get 

power from themost cost-effective source while also balancing the energysupply 

at any given time. The system examines the model'senergy consumption routine 

and guarantees that energy isdelivered efficiently. 

The use of Smart Home in 

conjunctionwithGridConnectionisoutlinedinthepaper[11]toprovide,morecost-

effective,andloss-

freeelectricity,aswellastoaidinenergyconservationthroughwasteminimization. IOT 

is also used to feed real-time data to theSmartGrid,whichhelps withenergy 

conservationwhendemand rises orfalls.IoT has establishedlinks betweenusers 

andsuppliersinthis proposedtechnique. 

 

TheMicrocontrollerbasedSmartPowerMeterusingGSM[12] offered a method for 

connecting an LDR sensor to 

aflashingLightEmittingDiode(LED)andtransferringdatatothemicrocontrollerovertheGS

Mshield.Real-Time-Clock is a timer that also works as an interrupt. The 

systemcontains the ability to send an SMS to the user forupdateson energy use as 

well as final bill creation, and the ability tore-configure loads via SMS. The system is 

expected to beless expensive than currently available smart meters 

withsimilarfeatures. 
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AnIoT-basedEnergyUtilizationTrackingandWarningSystem [13] is also suggested in 

the earlier works. This articledescribesadomestic energy usage surveillance 

systemwithnotificationsonIotplatformCloudServices.Thispaperdescribes an IOT 

architecture for tracking power consumptionstatistics at residence and sending the 

information toCloud. 

This system employs anACS712 sensor module connected 

toanIntelEdisonmicroprocessortoassesspoweruseinthehome.Cloudperformsactivity

processinguponthatcollected electricity usage data and sends an email and 

telegram warningand suggestion to the homeowner, informing them that 

theirelectrical poweruse has surpassed their 

powerconsumptionlimit,therebyminimizingoveruseofelectricity[23]. 

 

 

Eleni Sardianou [14] presented a work on Predicting energyconservation 

patterns. This research provides an empiricalmodel to analyze the important 

variables of home energyconservation behavior in Greece, using cross-section 

data.Oneofthemostcriticalneedsforattainingsustainabledevelopment and 

maintaining consumer quality of life is 

anenergypolicyframework[24].Thefindingssuggestthatsocioeconomic factors such 

as consumer income and familysizecanhelp explaindifferencesinenergy-

savingpriorities. 
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CHAPTER 3 

Aim and Scope of the present investigation 

 

Aim: 

To build a Smart Home Monitoring System and Prediction of Power Consumption 

 

 

 

Scope: 

To enhance the standard of living, the appliances need to be wholly automated 

without any user intervention in any form whatsoever. This enables the end user 

hassle-free interaction with the appliances as the appliances learn and react as per 

the user's requirements without him physically pressing a button.The ever increasing 

demand for power has driven many natural resources on the verge of depletion. In 

such a case, optimal power sharing and efficient energy consumption is needed. The 

scope of the project is to build a smart home automation system to control home 

appliances, monitor the power consumed by the appliances and predict the power 

consumption using machine learning algorithm. 
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CHAPTER 4 

 

4.1 PROPOSED SYSTEM 

Proposed system can control the home appliances from theuser-end and it will 

monitor the power consumption of eachhome appliance connected in the circuit. 

Using python , thedaily power consumption of the electrical devices are takenand 

uploaded to cloud .The data will be then fed to RandomForest,awell-

knownmachinelearningtechniquethatbelongs to the Supervised Learning category, 

to predict thepowerusageofeachelectricalapplianceinfuturedays. 

 

4.1.1DEVICE CONTROL 

Here an Android application will be developed to 

controlHomeappliancesthroughtheinternet. UsingArduinomicrocontroller, different 

devices will be controlled with thehelp of a relay module.Current and voltage sensors 

will bebuilt into the devices. During ON/OFF process current andvoltage values 

update to the cloud database as mentioned inFig 4.1. 

 

 

Fig 4.1 Description of Device Control 
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4.1.2DATASET COLLECTION 

A server side python application will be developed to collectthe datasetfromthe 

userside.  Duringthe ON/OFFprocess   this python   app collects the data of 

current,voltage and total time of powerconsumption asshowninFig 4.2. These data 

will be saved in CSV format in day wiseorder. 

 

 

 

Fig 4.2 Illustration of Dataset Collection 
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 4.1.3 PREPROCESSING AND PREDICTION 

TheentireCSVfilewillbecollectedandpowerconsumption data will be arranged in kWh 

format. Thesepreprocessed data are fed into the Random Forest 

algorithmwhichisdepictedinFig 4.3andpredictthepowerconsumption of individual 

devices for next 30 days 

whichwillsaveasCSVformat.Furthertheseresultswillbeuploadedtoaclouddatabasetovi

ewfromanandroidapplication. 

 

 

 

 

Fig 4.3 Representation of preprocessing and prediction 

 

 



10 
 

 

 

4.2 SMART HOME MONITORING SYSTEM 

 

This projectaims 

tocreateaprototypeforpowerusagemonitoringinsmarthousesintermsofputtingsmart 

household automationconcepts into practice. The overallprocess is explained in 

the architecture diagram shown inFig4. We include a voltage sensor and current 

sensor foreachsocket in this device, allowing us to track the poweruseovertime. 

AcustomizedAndroid mobile applicationisdesigned totrack electricity consumption 

and control home appliancesfromanywhereviatheinternetbuiltinFig5. 

TheNodeMCU isusedas the mastermicrocontrollertomonitor and control the 

power consumption of devices. Thiscontrollercan connect directly to a network 

and a clouddatabase, as well as receive control signals from an 

Androidmobiledevice. 

Thepowerconsumptiondatawillbekeptintheclouddatabase on a daily basis. We can 

anticipate future 

powerUsingmachinelearningalgorithms.Predictingpowerconsumptionassistsconsu

mersincalculatingelectricitycosts, individual block usage, and so on. The overall 

processofthesmarthomemonitoringsystemisdepictedinthearchitecturediagramshow

ninFig4.4. 
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4.3 SYSTEM ARCHITECTURE 

 

 

 

Fig 4.4 System Architecture Diagram 
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4.4 HARDWARE COMPONENTS USED 

4.4.1 POWER SUPPLY 

Alternating current is required for power line transmissionand forhigh-power devices 

like appliances and lighting.AC's qualities make it perfect for long-distance 

transmissionand supplying huge volumes of electricity for 

uncontrolledneedslikegeneratingheatandlight.Forlower-powerappliances and 

gadgets, direct current electricity must becarefully handled. Because a typical home 

is powered byAC,itmustbeconvertedtoDCforavarietyofapplications. 

 

4.4.2 ARDUINO UNO 

The Arduino Uno is a type of Arduino board shown in Fig 4.5uses anATmega328p 

microprocessorbut also is availableasanopen-

sourceproject.Arduinoboardstakeinputsignals   like light from a sensor, a touch on a 

button etc -and convert them to outputs - such as turning on an LED,triggering a 

motor, or posting content online.Arduino has 

anumberofcompellingfeatures,includingawideuserbase,afreeandextensivelibraryofco

de,andcomparativelysmallcomponents. 

 

 

 

 

 

 

 

 

 

Fig 4.5 Arduino UNO 
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 Fig 4.6 Arduino Pin diagram 

 
 
Specifications: 

  

• The ATmega2560 is a Microcontroller 

• The operating voltage of this microcontroller is 5volts 

• The recommended Input Voltage will range from 7volts to 12volts 

• The input voltage will range from 6volts to 20volts 

• The digital input/output pins are 54 where 15 of these pins will supply PWM o/p. 

• Analog Input Pins are 16 

• DC Current for each input/output pin is 40 mA 

• DC Current used for 3.3V Pin is 50 mA 

• Flash Memory like 256 KB where 8 KB of flash memory is used with the help of 

boot loader 

• The static random access memory (SRAM) is 8 KB 

• The electrically erasable programmable read-only memory (EEPROM) is 4 KB 

• The clock (CLK) speed is 16 MHz 

• The USB host chip used in this is MAX3421E 
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Table 4.1 Arduino Specifications 

 
Microcontroller ATmega1280 

Operating Voltage 5V 

Input Voltage 

(recommended) 
7-12V 

Input Voltage (limits) 6-20V 

Digital I/O Pins 
54 (of which 15 provide PWM 

output) 

Analog Input Pins 16 

DC Current per I/O 

Pin 
40 mA 

DC Current for 3.3V 

Pin 
50 mA 

Flash Memory 
128 KB of which 4 KB used by 

bootloader 

SRAM 8 KB 

EEPROM 4 KB 

Clock Speed 16 MHz 

 
 
Benefits:  

 •  Low cost  

 
 •  Consistent board format 
 
 •  10x faster processing  
 
 •  Added connectivity 
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Applications:  

•  Low cost PC/tablet/laptop  

 

•  IoT applications 

 

•  Media centre  

 

•  Robotics 

 

•  Industrial/Home automation  

 

•  Server/cloud server 

 

•  Print server  

 

•  Security monitoring 

 
 

 

4.4.3 NODEMCU 

TheNodeMCU(showninFig4.7)iswidelyusedtoconnectmicrocontrollers and 

otherintegrated circuits.Itis a minimal cost chip that is shown in fig6 that acts as 

amaster microcontroller using TCP or IP protocol and .Furthermore, by providing 

some of the most importantmicrocontrollerfunctions such as GPIO,PWM, 

ADC,and so on, it may be capable of meeting many of theproject'srequirements 

onitsown. 
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Fig 4.7 Node MCU 

NodeMCU is an open-source firmware and development kit that helps you to 

prototype or build IoT product. It includes firmware which runs on the ESP8266 Wi-Fi 

SoC from Espressif Systems, and hardware which is based on the ESP-12 module.  

The ESP8266 WiFi Module is a self contained SOC with integrated TCP/IP protocol 

stack that can give any microcontroller access to your WiFi network. The ESP8266 is 

capable of either hosting an application or offloading all Wi-Fi networking functions 

from another application processor. 
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Fig 4.8 NodeMCU Pin Diagram 

Table 4.2 NodeMCU Specifications 

Label GPIO Input Output Notes 

D0 GPIO16 
no 
interrupt 

no PWM or 
I2C support 

HIGH at boot 
used to wake up from deep 
sleep 

D1 GPIO5 OK OK often used as SCL (I2C) 

D2 GPIO4 OK OK often used as SDA (I2C) 

D3 GPIO0 pulled up OK 
connected to FLASH button, 
boot fails if pulled LOW 
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D4 GPIO2 pulled up OK 
HIGH at boot 
connected to on-board LED, 
boot fails if pulled LOW 

D5 GPIO14 OK OK SPI (SCLK) 

D6 GPIO12 OK OK SPI (MISO) 

D7 GPIO13 OK OK SPI (MOSI) 

D8 GPIO15 
pulled to 
GND 

OK 
SPI (CS) 
Boot fails if pulled HIGH 

RX GPIO3 OK RX pin HIGH at boot 

TX GPIO1 TX pin OK 
HIGH at boot 
debug output at boot, boot 
fails if pulled LOW 

A0 ADC0 
Analog 
Input 

X 
  

 

 

 

 

 

4.4.4 VOLTAGE SENSOR 

A voltage sensorcalculates and measures the amount ofvoltage present 

in an element. In Fig 4.9 , we have used theZMPT101B voltage 

transformer to measure the voltage inthe circuit.It can calculate theAC 

voltage or DC voltage .The voltage is the sensor's input,while analogue 

voltagesignal,currentsignal,switchesoraudiblesignalarethesensor's output 
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 Fig 4.9 Voltage Sensor 

ZMPT101B Voltage Module Pinout 

ZMPT101B module has 4 pins: 

 VCC: Module power supply: 5 V 

 GND: Ground 

 OUT: Module output which is analog. 

 

 

Fig 4.10 Voltage Sensor Pin Diagram 
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Table 4.3 Voltage Sensors Specifications 

 

Specifications Descriptions 

Rated input current 2mA 

Rated output current 2mA 

Linear range 0~1000V 0~10mA 

Isolation withstand voltage 4000V 

Turns Ratio 1000:1000 

Measurement accuracy Class 0.2 

Linearity 0.1% 

Rated Burdon <=200Ohm 

Operating Frequency 50-50Hz 

DC coil Resistance 110 @ 20 deg Cel 
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4.4.5 CURRENT SENSOR 

Current sensors, also known as current transformers or CTs,are devices (shown in 

Fig 4.11) that use the magnetic field 

todetectandprovideaproportionaloutputtomeasurethecurrent flowing through 

awire.The generated signal willthen be used to represent the detected current in an 

ammeter,orIt canbe stored in a data gathering system forfurtheranalysis 

orusedforcontrol. 

 

 

Fig 4.11 Current Sensor 

The sensed current and the output signal can be:  

 Alternating current input,  

o Analog output, which duplicates the wave shape of the sensed current. 

o Bipolar output, which duplicates the wave shape of the sensed current. 

o Unipolar output, which is proportional to the average or RMS value of 

the sensed current. 

 Direct current input,  

o unipolar, with a unipolar output, which duplicates the wave shape of the 

sensed current 

o digital output, which switches when the sensed current exceeds a 

certain threshold 

https://en.wikipedia.org/wiki/Alternating_current
https://en.wikipedia.org/wiki/Direct_current
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4.4.6 RELAY SWICTH 

Relaysareelectromechanicalorelectronicswitchesthatopen and close connections . 

Relays open and close contactsin another circuit to control the electrical circuit 

which isshown in Fig 4.12. They are commonly used in switchboards,industries, and 

smart buildings to manage power and switchlowercurrentlevelsinacontrolsystem. 

Fig 4.12 Relay Switch 

 

A relay switch can be divided into two parts: input and output. The input section has 

a coil which generates magnetic field when a small voltage from an electronic circuit 

is applied to it. This voltage is called the operating voltage. Commonly used relays 

are available in different configuration of operating voltages like 6V, 9V, 12V, 24V etc. 

The output section consists of contactors which connect or disconnect mechanically. 

In a basic relay there are three contactors: normally open (NO), normally closed (NC) 

and common (COM). At no input state, the COM is connected to NC. When the 

operating voltage is applied the relay coil gets energized and the COM changes 

contact to NO. Different relay configurations are available like SPST, SPDT, DPDT 

etc, which have different number of changeover contacts. By using proper 

http://www.engineersgarage.com/content/dpdt-relay
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combination of contactors, the electrical circuit can be switched on and off. Get inner 

details about structure of a relay switch. 

 

 

 

Fig 4.13 Relay Switch Pin Diagram 

 

 

 

4.5 SOFTWARE COMPONENTS USED 

  4.5.1 ARDUINO IDE 

ArduinoIDEisanopenandfreeplatformwithsimplesoftware.The coding part for the 

embedded circuit is writtenin the Arduino IDE.Writing and uploading the codeto 

theboard isvery simple withthisArduino IDE.Itsupportscross platform usage. The 

IDEenvironment is implementedanddevelopedinJava. 

 

Arduino is based on easy-to-use hardware and software. Arduino boards are able to 

http://www.engineersgarage.com/insight/how-relay-switch-works
https://www.arduino.cc/en/Main/Products
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read inputs - light on a sensor, a finger on a button, or a Twitter message - and turn it 

into an output - activating a motor, turning on an LED, publishing something online. 

You can tell your board what to do by sending a set of instructions to the 

microcontroller on the board. To do so you use the Arduino programming 

language (based on Wiring), and the Arduino Software (IDE), based on Processing. 

Over the years Arduino has been the brain of thousands of projects, from everyday 

objects to complex scientific instruments. A worldwide community of makers - 

students, hobbyists, artists, programmers, and professionals - has gathered around 

this open-source platform, their contributions have added up to an incredible amount 

of accessible knowledge that can be of great help to novices and experts alike. 

 

 

4.5.2 ANDROID STUDIO 

Android Studio is the official integrated development environment (IDE) for Android 

application development. It is based on the IntelliJ IDEA, a Java integrated 

development environment for software, and incorporates its code editing and 

developer tools. 

To support application development within the Android operating system, Android 

Studio uses a Gradle-based build system, emulator, code templates, 

and Github integration. Every project in Android Studio has one or more modalities 

with source code and resource files. These modalities include Android app modules, 

Library modules, and Google App Engine modules. 

Features of Android Studio: 

o It has a flexible Gradle-based build system. 

o It has a fast and feature-rich emulator for app testing. 

o Android Studio has a consolidated environment where we can develop 

for all Android devices. 

https://www.arduino.cc/en/Reference/HomePage
https://www.arduino.cc/en/Reference/HomePage
https://www.arduino.cc/en/Reference/HomePage
http://wiring.org.co/
https://www.arduino.cc/en/Main/Software
https://processing.org/
http://forum.arduino.cc/
https://www.techtarget.com/searchsoftwarequality/definition/integrated-development-environment
https://www.theserverside.com/definition/IntellJ-IDEA
https://www.theserverside.com/definition/Java
https://www.techtarget.com/searchitoperations/definition/GitHub
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o Apply changes to the resource code of our running app without 

restarting the app. 

 

 

4.5.3 Python 3.7 

Python is a high-level, general-purpose and a very popular programming 

language. Python programming language (latest Python 3) is being used 

in web development, Machine Learning applications, along with all cutting 

edge technology in Software Industry.  

Python makes it applicable in almost every domain of software 

development. Python makes its presence in every emerging field. It is the 

fastest-growing programming language and can develop any application. 

Features of Python: 

 Easy to Learn and Use 

 Expressive Language 

 Interpreted Language 

 Cross-platform Language 

 Free and Open Source 

 Object-Oriented Language 

 Extensible 

 Large Standard Library 

 Embeddable 

 

 

 

4.5.4 ANACONDA SOFTWARE 

Anaconda is the Open Source data science distribution for the Python 
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and R programming languages scientific computing, such as data 

science, machine learning applications, predictive analysis, large-scale 

data processing, etc. 

This platform is developed and maintained by Anaconda Inc. that was 

founded by Travis Oliphant and Peter Wang in the Year 2012. It can also 

be called Anaconda Distribution or Anaconda Individual Edition because 

it is an Anaconda Inc. product. 

Benefits of using Anaconda Software: 

 It is open-source, i.e., available for use free. 

 It has more than 1500 R/ Python packages. 

 It simplifies the package management and deployment. 

 It is an environment where we can easily manage deployment for any project. 

 

4.5.5 FIREBASE: 

Firebase is a mobile and web app development platform that provides developers 

with a plethora of tools and services to help them develop high-quality apps, grow 

their user base, and earn more profit. 

 

Fig 4.14 Firebase 

Realtime Database 
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The Firebase Realtime Database is a cloud-hosted NoSQL database that lets you 

store and sync between your users in realtime. 

The Realtime Database is really just one big JSON object that the developers can 

manage in realtime. 

 

 

 

4.6 ALGORITHM USED 

4.6.1 RANDOM FOREST ALGORITHM 

Arandomforestisasupervisedmachinelearningtechnique developed using decision 

tree algorithms. Thismethod is used in a wide range of industries, like bankingand 

e-commerce, to forecast behavior and outcomes. TheRandom Forest Algorithm 

provides more accurate 

andreliablepredictions.Randomforesthasthebenefitofbeingabletoaddressclassificati

onandregressiondifficulties,whicharecommoninmachinelearningsystems. 

 

 

 

Advantages of Random Forest Algorithm: 

 Random Forest is capable of performing both Classification and Regression 

tasks. 

 It is capable of handling large datasets with high dimensionality. 

 It enhances the accuracy of the model and prevents the overfitting issue. 
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CHAPTER 5 

 

RESULTS AND DISCUSSION 

5.1 ANDROID APPLICATION 

Toautomateandcontrolthehouseholdappliances,acustomized android application 

shown in Fig 5.1, is createdusing java.The user will be able to keep track of how 

muchenergy each device consumes with this software . With thehelp of an Android 

application, the end-usercan able toaccess and view the status of an electronic 

appliance fromanywhere via the Internet.The useralso canpredict thepower 

consumption usage for next 30 days by clicking thepredictionbuttonFig.5.1 

 

 

 

 
 

 

 

Fig 5.1  Android Application Controls 
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5.2 FIREBASE CLOUD DATABASE 

 

Firebase is a document-model-based, cloud-hosted NoSQLdatabase.It canbe 

horizontally scaledwhile storing andsynchronizing data for users in real time. This is 

extremelyeffectiveforprogrammesthatareutilizedonvariousdevices, such as 

smartphone apps. Here we have created areal time database named Home 

Automation with two fieldsLight1 and Light2 for each device which is shown in Fig 

5.2Firebaseisanexcellentwayofkeepingsensorydataacquiredat the device 

levelorganized, anditworkswellwiththeAndroidAPIs,whichissupportedbyAndroid 

Things 

 

 

Fig 5.2firebase cloud 
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5.3 CALCULATED OUTPUT VALUES 

The Electrical devices are turned ON/OFF through the customized Android 

Application. 

During each ON/OFF process the current and voltage values will be generated with 

the help of the current sensor and voltage sensor respectively. The generated values 

are collected in the form of CSV file as shown in the fig.5.3 when the python server 

starts executing. 

 

 

 

 

 Fig 5.3 Screenshot of Output Values 

 

 

5.4 FINAL OUTPUT OF EMBEDDED CIRCUIT 

 

Fig 5.4 Embedded Circuit 
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CHAPTER 6 

SUMMARY AND CONCLUSION 

The project proposes the concept of smart homes, which 

canaccommodateawiderangeofhomeautomationdevices.Wireless 

connectivity,sensors,monitoring, and tracking areall part of a smart home. Smart 

homes are a large system 

thatcomprisesavarietyoftechnologiesandappsthatcanbeutilized to provide home 

protection and control.  

This type 

ofautomationsystemisalsobeneficialtotheelderly,asitfacilitatestheirworkandensuresth

atthey liveinasafe,secure,andcomfortableenvironment. 
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 SOURCE CODE 

 
Home_Node 

 
#define WIFI_SSID "iotkitt" 

https://doi.org/10.1007/s00500-021-06054-z
https://doi.org/10.1007/s00500-021-06054-z
https://doi.org/10.1007/s00500-021-06054-z
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#define WIFI_PASSWORD "123456789" 

#include"FirebaseESP8266.h" 

#include <ESP8266WiFi.h> 

#include <SoftwareSerial.h> 

SoftwareSerial mySerial(5, 4);//(RX,TX) 

#define FIREBASE_HOST "https://home-automation-9e1d8-default-

rtdb.firebaseio.com/" 

#define FIREBASE_AUTH "smbserjnlCssGbZ4kN3yTKGdRMv8wlnIOEfTVyMA" 

FirebaseData firebaseData; 

 

String S,S1,S4,S5,S6,S7,S8; 

char *S2; 

char *S3[5]; 

String Light1S,Light1n,Light2S,Light2n; 

int i=0; 

int j=0; 

//int lightpin = D3; 

//const char* host = "10.0.0.101"; 

void setup() 

{ 

  Light1n="L1OFF"; 

  Light2n="L2OFF"; 

Serial.begin(9600); 

//pinMode(lightpin, OUTPUT);        

mySerial.begin(9600); 

WiFi.mode(WIFI_STA); 

WiFi.begin(WIFI_SSID,WIFI_PASSWORD); 

  while (WiFi.status() != WL_CONNECTED) 

  { 

    Serial.print("."); 

    delay(300); 
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  } 

  Serial.println(); 

  Serial.print("Connected with IP: "); 

  Serial.println(WiFi.localIP()); 

  Serial.println(); 

  Firebase.begin(FIREBASE_HOST,FIREBASE_AUTH); 

  Firebase.reconnectWiFi(true); 

  { 

    Serial.println("reconnected"); 

  } 

 

} 

void loop() { 

  Firebase.getString(firebaseData,"/Homeautomation/Light1/Status"); 

  Light1S = (firebaseData.stringData());// put your main code here, to run repeatedly: 

  if(Light1S!=Light1n){ 

    Serial.println(Light1S); 

    Serial.println(Light1n); 

    Serial.println(""); 

    mySerial.print(Light1S); 

    Light1n=Light1S; 

    getValue(); 

 

  } 

 

  Firebase.getString(firebaseData,"/Homeautomation/Light2/Status"); 

  Light2S = (firebaseData.stringData());// put your main code here, to run repeatedly: 

  if(Light2S!=Light2n){ 

    mySerial.print(Light2S); 

    Light2n=Light2S; 

    getValue(); 
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  } 

} 

 

 

 

void getValue(){ 

  if(mySerial.available()) 

  { 

    //WiFiClient client; 

   S=mySerial.readString();  

   int e=S.indexOf("@"); 

   int e1=S.indexOf("#"); 

   int e2=S.indexOf("$"); 

   int e3=S.indexOf("%"); 

   //int e4=S.indexOf("^"); 

   //int e5=S.indexOf("&"); 

    S4=S.substring(e+1,e1); 

    S5=S.substring(e1+1,e2); 

    S6=S.substring(e2+1,e3); 

    //S7=S.substring(e3+1,e4); 

    //S8=S.substring(e4+1,e5); 

    Serial.println(S4); 

    Serial.println(S5); 

    Serial.println(S6); 

    Firebase.setString(firebaseData,"/Homeautomation/Light1/Current",S4); 

    Firebase.setString(firebaseData,"/Homeautomation/Light2/Current",S5); 

    Firebase.setString(firebaseData,"/Homeautomation/Light1/Voltage",S6); 

    Firebase.setString(firebaseData,"/Homeautomation/Light2/Voltage",S6); 

 

} 

} 



39 
 

 

 
Home_UNO 

 
#include <SoftwareSerial.h> 

SoftwareSerial swSerial(10, 11); // RX, TX 

 

//#define esp8266_reset_pin 5 

#define Current_sensor1 A0 

#define Current_sensor2 A1 

#define Voltage_sensor1 A2 

#define Relay1 7 

#define Relay2 6 

float Device1_current,Device2_current,Device1_voltage; 

float nVPP1;   // Voltage measured across resistor 

float nVPP2; 

float nCurrThruResistorPP; // Peak Current Measured Through Resistor 

float nCurrThruResistorRMS; // RMS current through Resistor 

float nCurrentThruWire1;     // Actual RMS current in Wire 

float nCurrentThruWire2; 

 

 

double sensorValue1 = 0; 

int val[100]; 

int max_v = 0; 

double VmaxD = 0; 

double VeffD = 0; 

double Veff = 0; 

 

 

void setup() { 

  Serial.begin(9600); 
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  swSerial.begin(9600); 

  pinMode(Current_sensor1,INPUT); 

  pinMode(Current_sensor2,INPUT); 

  pinMode(Voltage_sensor1,INPUT); 

  pinMode(Relay1,OUTPUT); 

  pinMode(Relay2,OUTPUT); 

  digitalWrite(Relay1,LOW);  

  digitalWrite(Relay2,LOW);  

} 

 

void loop() { 

  if(swSerial.available()>0){ 

    String Val=swSerial.readString(); 

    Serial.println(Val); 

    if(Val=="L1ON"){ 

      digitalWrite(Relay1,HIGH);  

    } 

    if(Val=="L1OFF"){ 

      digitalWrite(Relay1,LOW);  

    } 

    if(Val=="L2ON"){ 

      digitalWrite(Relay2,HIGH);  

    } 

    if(Val=="L2OFF"){ 

      digitalWrite(Relay2,LOW);  

    } 

 

  } 

  nVPP1 = getVPP1(); 

  nCurrThruResistorPP = (nVPP1/200.0) * 1000.0; 

  nCurrThruResistorRMS = nCurrThruResistorPP * 0.707; 
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  nCurrentThruWire1 = nCurrThruResistorRMS * 1000; 

  Serial.print("Current Through Wire1 : "); 

  Serial.println(nCurrentThruWire1,3); 

  nVPP2 = getVPP2(); 

  nCurrThruResistorPP = (nVPP2/200.0) * 1000.0; 

  nCurrThruResistorRMS = nCurrThruResistorPP * 0.707; 

  nCurrentThruWire2 = nCurrThruResistorRMS * 1000; 

  Serial.print("Current Through Wire2 : "); 

  Serial.println(nCurrentThruWire2,3); 

 

  int v = voltageM(); 

  Serial.print("Voltage: "); 

  Serial.println(v); 

 

  //Device1_current=analogRead(Current_sensor1); 

  //Device2_current=analogRead(Current_sensor2); 

  /*Device1_voltage=analogRead(Voltage_sensor1); 

  Serial.print("Current1:"); 

  Serial.println(Device1_current); 

  Serial.print("Current2:"); 

  Serial.println(Device2_current); 

  Serial.print("voltage:"); 

  Serial.println(Device1_voltage); 

  Serial.println("");*/ 

  

swSerial.println("@"+String(nCurrentThruWire1)+"#"+String(nCurrentThruWire2)+"$"+

String(v)+"%"); 

  delay(1000); 

  } 
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  float getVPP1() 

{ 

  float result; 

  int readValue;             //value read from the sensor 

  int maxValue = 0;          // store max value here 

   uint32_t start_time = millis(); 

   while((millis()-start_time) < 1000) //sample for 1 Sec 

   { 

       readValue = analogRead(Current_sensor1); 

       // see if you have a new maxValue 

       if (readValue > maxValue)  

       { /*record the maximum sensor value*/ 

           maxValue = readValue; 

       } 

   } 

   // Convert the digital data to a voltage 

   result = (maxValue * 5.0)/1024.0; 

   return result; 

 } 

 float getVPP2() 

{ 

  float result; 

  int readValue;             //value read from the sensor 

  int maxValue = 0;          // store max value here 

   uint32_t start_time = millis(); 

   while((millis()-start_time) < 1000) //sample for 1 Sec 

   { 

       readValue = analogRead(Current_sensor2); 

       // see if you have a new maxValue 
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       if (readValue > maxValue)  

       { /*record the maximum sensor value*/ 

           maxValue = readValue; 

       } 

   } 

   // Convert the digital data to a voltage 

   result = (maxValue * 5.0)/1024.0; 

   return result; 

 } 

 

 

 float voltageM(){ 

 

  for ( int i = 0; i < 100; i++ ) { 

    sensorValue1 = analogRead(A2); 

    //Serial.println(sensorValue1); 

    if (analogRead(A2) > 511) { 

      val[i] = sensorValue1; 

    } 

    else { 

      val[i] = 0; 

    } 

    delay(1); 

  } 

 

  max_v = 0; 

 

  for ( int i = 0; i < 100; i++ ) 

  { 

    if ( val[i] > max_v ) 

    { 
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      max_v = val[i]; 

    } 

    val[i] = 0; 

  } 

  if (max_v != 0) { 

 

 

    VmaxD = max_v; 

    VeffD = VmaxD / sqrt(2); 

    Veff = (((VeffD - 420.76) / -90.24) * -210.2) + 210.2; 

  } 

  else { 

    Veff = 0; 

  } 

  //Serial.print("Voltage: "); 

  //Serial.println(Veff); 

  VmaxD = 0; 

return Veff; 

   delay(100); 

} 

 

 

 

 

Firebasepost.py 

 

from firebase import firebase 

import os 

import time  

import datetime 

L1Statusn="L1OFF" 
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L2Statusn="L2OFF" 

timeout = time.time() + 60*5 

a=str(datetime. datetime.now()) 

splt=a.split(' ') 

date=splt[0] 

time1=splt[1] 

s1=date.split('-') 

cday=int(s1[2]) 

cmonth=int(s1[1]) 

cyear=int(s1[0]) 

 

l1ontime=0 

l1offtime=0 

 

firebase = firebase.FirebaseApplication('https://home-automation-9e1d8-default-

rtdb.firebaseio.com/') 

#file = open("dataset.csv", "a") 

#if os.stat("dataset.csv").st_size == 0:        

file = open(date+"data_log.csv", "a") 

if os.stat(date+"data_log.csv").st_size == 0: 

        

file.write("Time,L1Current,L2Current,L1Voltage,L2Voltage,L1Status,L2Status,L1hrs,L

2hrs\n") 

 

while True: 

 

 

    L1Status= firebase.get('/Homeautomation/Light1/Status',None) 

    L2Status= firebase.get('/Homeautomation/Light2/Status',None) 

    print(L1Status) 

    print(L2Status) 
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    if(L1Status != L1Statusn): 

        if(L1Status=="L1ON"): 

            l1ontime=time.time() 

            L1Current= firebase.get('/Homeautomation/Light1/Current',None) 

            L1Voltage= firebase.get('/Homeautomation/Light1/Voltage',None) 

        if(L1Status=="L1OFF"): 

            l1offtime=time.time() 

            l1time= l1offtime - l1ontime 

            l1time=l1time/3600 

            

file.write(str(now)+","+str(L1Current)+","+str(0)+","+str(L1Voltage)+","+str(0)+","+str(L

1Status)+","+str(0)+","+str(l1time)+","+str(0)+"\n") 

            print(l1time) 

        L1Statusn=L1Status 

        now =datetime. datetime.now() 

        time.sleep(1); 

 

        L2Current= firebase.get('/Homeautomation/Light2/Current',None) 

 

        L2Voltage= firebase.get('/Homeautomation/Light2/Voltage',None) 

 

        file.flush() 

    if(L2Status != L2Statusn): 

        L2Statusn=L2Status 

        now =datetime. datetime.now() 

        time.sleep(1); 

        L1Current= firebase.get('/Homeautomation/Light1/Current',None) 

        L2Current= firebase.get('/Homeautomation/Light2/Current',None) 

        L1Voltage= firebase.get('/Homeautomation/Light1/Voltage',None) 

        L2Voltage= firebase.get('/Homeautomation/Light2/Voltage',None) 

        #file.write(str(now)+","+str(i)+","+str(-i)+","+str(i-10)+","+str(i+5)+","+str(i*i)+"\n") 
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file.write(str(now)+","+str(L1Current)+","+str(L2Current)+","+str(L1Voltage)+","+str(L2

Voltage)+","+str(L1Status)+","+str(L2Status)+"\n") 

        file.flush() 

 

 

 

 

Prediction.py ( google collab) 

 

#!/usr/bin/env python 

# coding: utf-8 

 

# In[151]: 

 

 

import pandas as pd 

import numpy as np 

import matplotlib.pyplot as plt 

Energy1 = pd.read_excel(r'C:\Users\Swathee\Desktop\Smart Electricity Meter 

Monitoring and Prediction using iSocket\Computer\Prediction\Building energy 

consumption racord.xlsx') 

Energy1 

 

 

# In[152]: 

 

 

Energy = Energy1.set_index('Time') 

Energy 

Energy.describe() 
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# In[153]: 

 

 

plt.boxplot(Energy['building 41']) # Energy.loc[:,'building 12'] or Energy.iloc[:,0] 

plt.show() 

import seaborn as sns 

sns.boxplot(Energy['building 41']) 

 

 

# In[154]: 

 

 

Path= r'C:\Users\Swathee\Desktop\Smart Electricity Meter Monitoring and Prediction 

using iSocket\Computer\Prediction\WeatherData.xlsx' 

knmi= pd.read_excel(Path) 

knmi 

 

 

# In[155]: 

 

 

knmi = knmi.set_index("Time") 

knmi 

 

 

# In[156]: 

 

 

df = pd.concat([knmi, Energy], axis=1) #axis =1 for considering the columns 
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df 

 

 

# In[157]: 

 

 

df.isna().sum() 

 

 

# In[158]: 

 

 

import missingno as msno 

msno.bar(df) 

 

 

# In[159]: 

 

 

plt.figure(figsize = (16,6)) 

sns.heatmap(df.corr(), annot = True, linewidths=1, fmt=".2g", cmap= 'coolwarm')  

plt.xticks(rotation='horizontal') 

 

 

# In[160]: 

 

 

df_sum_weekly = df['building 41'].resample('W').mean() 

df_feature1= df["Temp"].resample("W").mean() 

df_feature2 = df["U"].resample("W").mean() 
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# In[161]: 

 

 

fig,ax = plt.subplots(figsize=(24,8))   

ax.plot(df_sum_weekly.index, df_sum_weekly, color="red",marker="o") 

ax.set_ylabel("KWh") 

ax.set_xlabel('Date') 

ax2 = ax.twinx()  

ax3 = ax.twinx() 

ax2.plot(df_sum_weekly.index, df_feature1, color="blue", marker="o") 

ax2.set_ylabel("°C") 

ax3.plot(df_sum_weekly.index, df_feature2, color="green", marker="o") 

ax3.set_ylabel("grams/cubic meter") 

ax3.spines["right"].set_position(("axes", 1.05)) 

fig.legend(["Resampled Weekly Energy Consumption","Resampled Weekly 

Temperature","Resampled Weekly Relative Humidity"], loc='upper right') 

fig.show() 

 

 

# In[162]: 

 

 

from scipy.stats import spearmanr 

 

#filter columns from dataframe 

energy = np.array(df["building 41"])  

hour = np.array(df["HH"]) 

month= np.array(df["month"]) 

 

# calculate spearman's correlation 
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corr1, _ = spearmanr(energy, hour) 

corr2,_ = spearmanr(energy, month) 

print('Spearmans correlation between Energy and hour feature: %.3f' % corr1) 

print('Spearmans correlation between Energy and month feature: %.3f' % corr2) 

 

 

# In[163]: 

 

 

knmi_updated= knmi.loc[:, ~knmi.columns.isin(["TD","U","DR","FX"])] # ~ sign drops 

the columns we select 

knmi_updated 

 

 

# In[164]: 

 

 

from sklearn.model_selection import train_test_split 

X_train, X_test, y_train, y_test = train_test_split(knmi_updated, Energy, test_size = 

0.2, random_state = 0) 

y_train 

 

 

# In[165]: 

 

 

y_train = y_train.values.ravel() #ravel is a numpy function to change a 2-dimensional 

array or a multi-dimensional array into a continuous flattened array. 

y_train 
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# In[166]: 

 

 

y_test = y_test.values.ravel() 

y_test 

 

 

# In[167]: 

 

 

from sklearn.preprocessing import StandardScaler #standardizes the data to a range 

in which the mean is equal to 0 and the standard deviation is 1. It assumes the data is 

normally distributed. 

from sklearn.preprocessing import MinMaxScaler #normalizes the data and brings the 

values between 0 (lowest value) and 1 (highest value) 

from sklearn.preprocessing import RobustScaler #standardizes the data. But is more 

robust to outliers because it only scales the data according to the Interquartile Range 

(IQR) between the 1st and 3rd quartile. 

 

#Generate the scaler 

sc1= StandardScaler() 

sc2= MinMaxScaler() 

sc3= RobustScaler() 

X1 = sc1.fit_transform(knmi_updated) 

X2 = sc2.fit_transform(knmi_updated) 

X3 = sc3.fit_transform(knmi_updated) 

sns.distplot(X1,color="red",label="StdScaler") 

sns.distplot(X2,color="blue",label="MinMax") 

sns.distplot(X3,color="black",label="RobustScaler") 

plt.legend() 
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# In[168]: 

 

 

from sklearn.ensemble import RandomForestRegressor 

from sklearn.metrics import r2_score #(coefficient of determination) regression score 

function. 

from sklearn.metrics import mean_squared_error #The MSE indicates the average 

distance of the best fit regression line to the observed values. 

RFReg = RandomForestRegressor(max_depth=10, random_state=0) 

X_train2, X_test2, y_train2, y_test2 = train_test_split(X1, Energy, test_size=0.2, 

random_state=0, shuffle= "False") 

y_train2 = y_train2.values.ravel() 

y_test2 = y_test2.values.ravel() 

RFReg.fit(X_train2, y_train2) 

Predicted_Train2= RFReg.predict(X_train2) 

print(r2_score(y_train2, Predicted_Train2)) 

print(mean_squared_error(y_train2, Predicted_Train2)) 

 

 

# In[169]: 

 

 

#importing the ensemble module for the random forest regressor from sklearn library 

from sklearn.ensemble import RandomForestRegressor 

 

# Creating an instance of the random forest regressor 

RFReg = RandomForestRegressor(max_depth=10, random_state=0) 

X4 = sc1.fit_transform(knmi.loc[:, ~knmi.columns.isin(["U"])]) 

# fitting the regression model to the training data 

X_train2, X_test2, y_train2, y_test2 = train_test_split(X4, Energy, test_size=0.2, 
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random_state=0, shuffle= "False") 

y_train2 = y_train2.values.ravel() 

y_test2 = y_test2.values.ravel() 

RFReg.fit(X_train2, y_train2) 

 

#Predicting on the training data 

Predicted_Train2= RFReg.predict(X_train2) 

 

#Caculating R2 score and Root mean square error 

print(r2_score(y_train2, Predicted_Train2)) 

print(mean_squared_error(y_train2, Predicted_Train2)) 

 

 

# In[170]: 

 

 

plt.plot(y_train2, color="b",label= 'Original Data') 

plt.plot(Predicted_Train2, color ="red", label="RFReg predicted data") 

plt.xlabel('Time (Hours)') 

plt.ylabel('kWh') 

plt.legend(loc='best') 

plt.show() 

 

 

# In[171]: 

 

 

Predicted_Test2 = RFReg.predict(X_test2) 

 

#Caculating R2 score and Root mean square error 

print(r2_score(y_test2,Predicted_Test2)) 
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print(mean_squared_error(y_test2,Predicted_Test2)) 

 

 

# In[172]: 

 

 

plt.plot(y_test2, color='blue', label="Actual") 

plt.plot(Predicted_Test2, color='Red', label="Predicted") 

plt.xlabel('Time (Hours)') 

plt.ylabel('kWh') 

plt.legend(loc='best') 

 

 

# In[173]: 

 

 

from sklearn.model_selection import GridSearchCV 

 

 

# In[174]: 

 

 

check_parameters = {'max_depth':[8,9,11,12]} 

 

gridsearchcv = GridSearchCV(RFReg, check_parameters, n_jobs=-1, cv=3) 

gridsearchcv.fit(X_train, y_train) 

 

print('Best parameters found:\n', gridsearchcv.best_params_) 

 

 

# In[175]: 
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#importing the ensemble module for the random forest regressor from sklearn library 

from sklearn.ensemble import RandomForestRegressor 

 

# Creating an instance of the random forest regressor 

RFReg = RandomForestRegressor(max_depth=12, random_state=0) 

 

# fitting the regression model to the training data 

X_train2, X_test2, y_train2, y_test2 = train_test_split(X4, Energy, test_size=0.2, 

random_state=0, shuffle= "False") 

y_train2 = y_train2.values.ravel() 

y_test2 = y_test2.values.ravel() 

RFReg.fit(X_train2, y_train2) 

 

#Predicting on the training data 

Predicted_Train2= RFReg.predict(X_train2) 

 

#Caculating R2 score and Root mean square error 

print(r2_score(y_train2, Predicted_Train2)) 

print(mean_squared_error(y_train2, Predicted_Train2)) 

 

 

# In[176]: 

 

 

Predicted_Test2 = RFReg.predict(X_test2) 

 

#Caculating R2 score and Root mean square error 

print(r2_score(y_test2,Predicted_Test2)) 

print(mean_squared_error(y_test2,Predicted_Test2)) 
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# In[177]: 

 

 

check_parameters = {'max_depth':[15,20,30]} 

 

gridsearchcv = GridSearchCV(RFReg, check_parameters, n_jobs=-1, cv=10) 

gridsearchcv.fit(X_train, y_train) 

 

print('Best parameters found:\n', gridsearchcv.best_params_) 

 

 

# In[178]: 

 

 

from sklearn.ensemble import RandomForestRegressor 

 

# Creating an instance of the random forest regressor 

RFReg = RandomForestRegressor(max_depth=30, random_state=0) 

 

# fitting the regression model to the training data 

X_train2, X_test2, y_train2, y_test2 = train_test_split(X4, Energy, test_size=0.2, 

random_state=0, shuffle= "False") 

y_train2 = y_train2.values.ravel() 

y_test2 = y_test2.values.ravel() 

RFReg.fit(X_train2, y_train2) 

 

#Predicting on the training data 

Predicted_Train2= RFReg.predict(X_train2) 
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#Caculating R2 score and Root mean square error 

print(r2_score(y_train2, Predicted_Train2)) 

print(mean_squared_error(y_train2, Predicted_Train2)) 

 

 

# In[179]: 

 

 

Predicted_Test2 = RFReg.predict(X_test2) 

 

#Caculating R2 score and Root mean square error 

print(r2_score(y_test2,Predicted_Test2)) 

print(mean_squared_error(y_test2,Predicted_Test2)) 

#Predicted_Test2=pd.DataFrame(Predicted_Test2, columns=['kWh']) 

#Predicted_Test2 

 

 

# In[180]: 

 

 

# Import the weather cost file 

path= "/home/gts/Documents/PYTHON/samir1206-main/Weather_Cost.xlsx" 

weather_cost = pd.read_excel(path) 

weather_cost 

 

 

# In[181]: 

 

 

weather_cost = weather_cost.set_index('Time') 

weather_cost.isna().sum() 
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weather_cost_updated= weather_cost.loc[:, ~weather_cost.columns.isin(['U'])] 

 

 

# In[182]: 

 

 

X5 = sc1.transform(weather_cost_updated) 

 

 

# In[183]: 

 

 

predicted = RFReg.predict(X5) 

predicted.shape 

 

 

# In[184]: 

 

 

#Converting the predicted array into a dataframe so it is easier when plotting to show 

the time index 

predicted1= pd.DataFrame(predicted, columns=['kWh'])#.to_csv('predictions.csv') 

predicted1 

 

 

# In[185]: 

 

 

#Import the index from the weather cost file 

predicted1['Time']= weather_cost.index 

predicted1 
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#predicted= pd.DataFrame(predicted).to_csv('predictions.csv') 

#predicted= pd.DataFrame(predicted, columns=['Time']).to_csv('predictions.csv') 

 

 

# In[186]: 

 

 

header=["kWh","Time"] 

predicted1.to_csv('output.csv', columns = header,index=False) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


