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Abstract 

 
Solar energy is an eminent source of alternate energy. This source of energy, 

which is abundantly available, is not used efficiently due to the lack of 

authentic information. Using the new -gen advancements such as data 

mining, data processing, data analysis and validation, under the versatile 

platform of big data, this source of energy can be identified and utilized to its 

maximum level. This smart solar energy cataloguing using Data Analytics 

hosts sustainable development to high levels. It also focuses in diminution of 

cost by enabling people to manage the surplus or deficit power by giving a 

prescience of ballpark figure of the power production. Of the vast area given, 

the pinpointed co - ordinates receiving maximum solar radiation are 

determined using data mining algorithm. These points where the solar power 

is to be harnessed are planted with solar panels. The power productions from 

these set-ups are ambiguous through the year, just like normal consumption. 

To face this complication, forecasting the power to be produced in future on 

target is done. An analysis is also done to adumbrate the consumption. 

Getting hands on the organizational data (weather feeds), demographic data 

(social media updates in the locality /neighbourhood) and sensor data from 

the solar panels gives the estimated power output once processed. Taking 

into account the climatic condition and events taking place one could also  
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predict the power consumption. Processing the production and consumption 

rates will help to know whether there is surplus or deficit in power. 

Managing this efficiently in advance with the help of IoT would support the 

entire mankind. The service providers can be enhanced with complete system 

of this smart package. Moreover, the end user is enlightened about his power 

production capabilities through this smart solar power management and is 

advised promptly in managing the power. 

 

Key words:   Solar Energy, Big Data, Geographic Information System, 

Sustainable Energy, IoT, Machine Learning. 

 

1 Introduction 

 
1.1 Global Energy 

 
Solar energy is one of the major renewable energy sources with the 

potential to bridge most of the challenges faced by the world. There are 

ample reasons to promote its contribution in the sustainable development 

sector. This power source is increasing drastically by means of usage because 

it is versatile and diverse with many benefits to the people and their 

environment. Solar energy's concept on the whole is that, it can be produced 

on a small scale directly by the end consumers in contrast to large centralized 

conventional energy sources controlled by large corporations. Solar energy is 

basically, a largely untarnished source of energy. The investment in solar 

energy has become volatile in proportion to the price of traditional fossil 

fuels as the prices are fairly less, there is limited financial enticement for 

people to invest in developing cost efficient energy capture mechanisms. 

However, as fossil fuels are not considered as priority and people look for 

cheaper and more concrete ways to run their homes and use electricity,  

interest  in solar energy rises [3][4]. Utilizing solar energy requires a large 

investment by the user in obtaining the right technology, installing, and 

maintaining it to be efficient in its energy capture. However, as solar energy 

research gradually engrossed, cheaper and more efficient technology 

becomes available and more user- friendly, thus creating incentives for 

private users to make the initial investment for solar energy. Two major 

factors shall be considered when employing solar energy: (i) the abundance 

of sunlight when the energy is needed (ii) and the cost of other forms of 

energy. 
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1.2 Energy Used in the Field of Agriculture 

 
1.2.1 Solar Powered Sensors 

 
It's decisive to gather data for the essential improvement and efficient 

watering in  a crucial segment of farming. When setting up sensors across a 

vast land area, it is often difficult to run a main power source to the sensor 

node. Wireless sensor nodes offer a temporary solution, although it is often 

inconvenient and time- consuming when it comes to regular replacements of 

the batteries. This is where solar energy sensor technology comes in, 

providing a more simple and cheap method to collect data. For these sensors 

deployment in cultivation and farming is substantial. Through the prediction 

of rain, the moisture of the soil, solar irradiation, activities like irrigation can 

be easily coordinated. Solar Fence Chargers: Ranch with domestic animals 

need abstract solutions which are impressive, versatile and reliable. For both 

paddocks or as a permanent installation, electric fences that are driven by the 

solar energy are precise. 

 

1.2.2 Solar Greenhouse Heating  
 

In 2011, it was calculated that about 13% of the total global greenhouse  

is emitted by the agribusinesses. Moreover agriculture industry is the world‟s 

second-largest emitter, after the energy sector. From these data, more 

privilege has been placed on the importance of solar power within farming. 

Agricultural solar power data shows that no greenhouse gases is emitted 

apart from panel production. This is the biggest factor on why solar power is 

the most preferred green energy. 

 

1.3 Solar Energy Consumption and Management 
 

Being able to balance loads, solar systems requires accessible power 

consumption data from the houses. The smart grid provides house-level 

insights using the smart meter. Smart meter should provide   real-time 

information to the user, by monitoring energy consumption in the house. 

Therefore, it is very likely that the customer can track the energy costs in the 

future as well. This is the best way to manage solar energy that is left un-

tapped. 

 

1.3.1 HEMS (Home Energy Management System) 
 

A home energy management system (HEMS) supplying the alternative 

energy sources, smart houses would be powered with a solar and a windmill 

power generator. Other smart appliances are controlled by power 

communication, and   smart meters.  
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Every 15 minutes the, meter would generate reports on power 

consumption through a service portal via a broadband Internet connection 

and that information would be available online through a Web Server. The 

HEMS depends on the power consumption history to manage devices. This is 

one of the most resourceful ways to manage the consumed solar energy in the 

most efficient way possible. The bridge that connects this form of raw energy 

into useful efficiently used energy is done using data analytics. 

Existing studies on solar energy as an alternate source, from the 

perspective of smart cities and villages have concentrated on reducing 

electricity expense [5] and zero-energy [1] with the support of emerging 

information and technology era. The research results of [5], specifies the 

need for smart control systems and proper battery usage to match up PV 

production and electricity consumption. The paper [7][8] presents an 

operational power planning between conventional and PV generators and 

predicts the PV power and load forecasting leaving the focus on the 

distributed resource integration for smart grids.  

In [10][11], the optimization problems defined could be derived in a 

centralized means to gain an optimal solution for a given outline of the users 

and their energy demands, but it is more valuable to define a solution 

approach that can be implemented and updated autonomously to 

accommodate the multiple energy sources in the structure. The paper [12] 

emphasizes the need for attention towards demand side management of any 

energy system by which improving the side of consumption. With the 

enhancement of Big Data and Data Analytics and many new technologies 

like IoT [13], many transformations into the field of technological 

forecasting [14][15].  Blending renewable energy into utility grids  requires  

the  power estimation in order for the infrastructure to function with the 

estimation, to make this process efficient the help of Big Data and Data 

Analytics is needed [16]. 

The remaining papers are placed as follows. Proposed embedding and 

flowchart algorithms are elucidated in section II. Experimental outcomes are 

conferred in section III. Concluding remarks are inferred in section IV. 
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2 Methodology 

 
2.1 Proposed Conceptual IoT Based Framework 

 

 
Figure 1: Proposed Conceptual IoT Based Framework 

 

In the above framework, Sensors are used to obtain and the received data 

is streamed through splunk. The GeoJSON data containing geographical 

coordinates are implemented in an algorithm called p-median, which enables 

us to choose the optimal points for power transmission taking into 

consideration, the distance, demand and power supply. Given high 

performance requirements, the data is set for processing. The data obtained 

from nearby weather stations and various social platforms are collected and 

compared with other data sets. The forecasting is done with the above data, 

which gives an insight of the power production. The power consumption is 

also predicted by taking into account, of both past and future energy demand. 

With effect to demand and supply, smart energy management is done. 

 

2.2 Data Collection 

 
2.2.1 Sensor Data – Radiation Meter 

 
Sensor data from the pyrheliometer gives the irradiance at each geo 

location. This machine data is gathered using splunk interface. This system  
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relies on highly scalable tool to process and analyse the resulting dataset, 

though the machine generated data is static and voluminous in nature.  

Nearly all machine-generated data is fresh and unstructured but derived 

into a common structure. This data contains many data points/columns, given 

the high performance requirements along with mass data sizes under 

traditional database, indexing and partitioning may limit the size and history 

of the dataset for processing. [6] Alternative approaches utilizes columnar 

databases, as only particular "columns" of the dataset is accessed during a 

particular analysis. 
  

2.2.2 Geographical Information Systems 

 
The implementation of a GIS is usually guided by region less, purpose, 

or application demands. GIS serves as a platform to update geographical 

data, for various location based systems, needing to visit the field and update 

the database manually. [9] GIS when integrated with other powerful 

platforms like GEOJSON with Aerospike, it aids in creating a powerful 

decision support system. This method in data mapping commits to 

simultaneous evaluation of the actual data values in two data sources using 

heuristics and statistics to discover the intricate mappings between multiple 

datasets. [14] This methodology is employed to find transformations between 

two datasets and and other kinds of transformation logic. This enables to find 

data exceptions that don‟t follow the discovered transformation logic. 

GeoJSON is used to represent geographic data. The GeoJSON object may be 

demonstrating a geometry, a feature, or a collection of features. GeoJSON 

supports the geometry types, Point, LineString, Polygon, MultiPoint, 

MultiLineString, MultiPolygon, and GeometryCollection. Features in 

GeoJSON contain the geometry of object and additional properties, and a 

feature collection contains a list of features. 

 

2.3 Analyzing the Data for Optimal Location 

 
The co-ordinates of the buildings and viable location for solar installation 

are selected. This data is operated in the Aerospike DB, using the P-Median 

algorithm.  The p-Median algorithm serves the purpose of pointing optimal 

locations amongst many, by giving a relationship between the distances from 

the source to the given location along with the demand of the supply [16]. 

Aerospike supports the GeoJSON geospatial data type. All geospatial 

functionalities (indexing and querying) can be executed only on GeoJSON 

data types.  

Aerospike performs geospatial storage, indexing and query by relying on 

the technologies, GeoJSON, Aerocircle, S2 Spherical Geometry Library and 

Aerospike secondary indexes and queries. Aerocircle data type broadens the 

GeoJSON format to store circles as well as polygons. 
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2.4 Load Consumption Calculation 

 
The major goal of calculating the varying consumption of load is to 

obtain averages of prerequisite available data and bridging a platform 

between the variations in the past to the variation in the forthcoming. In order 

to perform this action, a database is maintained for predicting the data and 

values. On doing this, the substantial variation of current consumption can be 

possibly obtained. Aerospike database serves this agenda elegantly with their 

NoSQL database and reliable aerospike clustering. 

Aerospike has cluster failure detection, which detects failure of a cluster 

node or network event. Aerospike quickly recovers and reforms the cluster. 

The Aerospike Smart Partitions algorithm automatically re-allocates 

partitions and rebalances the cluster. The partitions may move from one 

server to another but the data remains in the same partition. 

 

2.5 Managing the Smart Analysis 

 
Energy management systems are also often commonly used by 

individual commercial organisations to monitor, measure, and control the 

electrical loads. They can be used to centrally control    over multiple 

locations, such as retail, commercial outlets and restaurant sites. It can also 

provide metering, monitoring and verifying functions that allow the 

organization to take more informed decisions by gathering data and insight of 

energy activities across their sites. 

For the likelihood of predicted power being sufficiently more than the 

actual demand, the energy is distributed to nearby commercial entities, 

housing or government electricity board. In contrast, during deficits, the 

power is bought from the nearby plants in advance leading to lesser rates per 

unit. 

 

3 Results 

  

The load consumption details are used for p median algorithm for 

optimal location [2]. The acumen to take action on the energy produced can 

be obtained from the model. The power production estimation is implied for 

daily, weekly and monthly consumption and the corresponding energy is 

estimated. The distance matrix is obtained using the data analysis is obtained 

is shown in figure 1. The demand and distance matrix, which is required for 

P median algorithm to identify the optimal location of solar panel 

implementation, is showed in figure 2. The final location details are available 

in the form of coordinates is displayed as shown in figure 3.From the data 

obtained, the model precisely instructs the amount of energy to purchase in 

case of future shortage and to distribute in case of surplus. Figure 4 shows 

Locations Output. 



                                                                                                                  
 

 

 

 
 

 4372  S P Srinivasan et al  

 

 
Figure 2: The Distance matrix generated using GeoJSON 

 

 
Figure 3: The P median Distance and Demand matrix 

 

 
Figure 4: Locations Output 

 

4 Conclusion 

 
The globe is increasingly composed of persistent and abundant 

computing and it is driven by innovation and creative thoughts. The focus on 

formers and urban areas are being instrumented using bid data analysis. The 

real data analysis of cities and rural areas solves the decision-making issues 

on implementing solar energy units. This project is been proposed to promote 

and assist large solar energy installations and to lower energy costs for 

formers and in urban cities.  
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This work enhances the energy independence and reduces greenhouse 

gas emissions. Issues with mobile app based communication for forecasting 

and planning are subjected to future works. The exclusivity of the system is 

that it will be simpler to watch the energy system .This IoT based system 

enhance the exposure of fault of the plants in real time can be visible in Web 

app. This automation of solar power plant is deliberated will be implemented 

to achieve remote access of data. 
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