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Abstract:-The term Big Data came into existence with the exponential rise in growth of data. Besides the
conventional database management tools or data processing tools have become inefficient to handle those large
and complex sets of data. ‘Big data’ refers to the data sets that is huge in size(volume), high in velocity and high
in variety and generated from various resources and therefore it is extremely difficult to handle with traditional
tools and techniques and thereby extract useful information from it. Big data analytics is the process of
examining large volumes of data and extracting useful information from it for taking better decisions. In these
studies developed big data analytics framework for agriculture applications, Hadoop and its tools that provide big
data parallel computing compatible data management infrastructure that offers analytics solution for integration
analysis of large, heterogeneous and unstructured datasets. The review also introduces the research challenges
face by agriculture data scientist and data sources that can be used for big data analysis of agriculture decision

making.
Keywords:- Big Data, Big Data Analytics, Hadoop and tools, Agriculture Big Data Sources, Agriculture Big
Data Challenges.

1. INTRODUCTION
In the 20™ century the concept of relational database came into existence. Relational database was revolutionary step
in the world of data where the data is stored in the form of relations or tables (rows, columns) and can be easily
processed according to users need. Structured data can be easily stored into relational databases or tables. But the
real problem comes into picture due to advancement of technology and the fast use of internet we got data having
huge volume, high velocity, wide variety [5]. Moreover, nowadays 80% of the data is in unstructured form and
comes from various resources and this data is difficult to maintain in form of table or relations.
‘Big data’ refers to huge volume of data that cannot be stored and processed by using traditional systems within
given timeframe. ‘Big data’ is generated from various resources such as social networking sites like facebook,
twitter, youtube, instagram, LinkedIn, Sensors etc and this data is being generated in various formats. Big data
analytics refers to the process of collecting, organizing, large data set to discover different patterns and other useful
information. The main goal of the big data analytics is to help organization to make better business decision.
Examples of big data analytics are big online business websites like LinkedIn, Twitter, Filpkart, Snapdeal uses
Facebook and Gmail data to view the customer information or behavior. Analyzing big data allows analysts,
researchers and business users to make better and faster decisions using data that was previously inaccessible or
unusable.
The basic goal of the paper is to introduce the importance of big data technology in agriculture sector. In this paper
discussion is related to the analytics application in agriculture domain and big data tools like RHadoop, Mahout,
Hive, HBase, MapReduce, HDFS, Flume, Ooize etc that provide big data parallel computing compatible data
management infrastructure and machine learning algorithms that offer analytics solution for integration analysis of
large, heterogeneous and unstructured datasets on the big data. Our survey highlights the applications of big data
analytics in agriculture domain. The review also brings up the research challenges, data sources that can help in
agriculture big data analytics.

2. RESEARCH CHALLENGES
Data cleaning:-Data cleaning also known as data scrubbing is the process of fixing or removing inaccurate or
corrupt data and removing inconsistencies from data in order to improve the quality of data [22]. It is considered as a
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main challenge in the era of big data, due to the increasing volume, velocity and variety of data in many different
applications. Moreover the data comes from various sources like social media sites such as facebook, twitter,
LinkedIn produces data in various formats like structured, semi-structured and unstructured formats and it is very
difficult to get insight [19]. Therefore a new data cleaning techniques are required to handle unstructured and semi-
structured big data in efficient way.

Data protection:-Protecting big data from unauthorized access is a significant challenge for researchers. If the big
data storage system will compromise, then it can be detrimental effect on commercial secrets, personal information
can be disclosed. A lot of work is done in order to protect the privacy of users from data generation to data
protection, but still there exist many challenges such as access control and secure end to end communication,
decentralized storage etc.[10]

Data analytics:-The data generated by various heterogeneous sources are not just huge but composed of various
data formats and even including streaming data [21]. So handling a massive volume of data in a limited time is a
significant challenge for researchers. For handling complex data, the first big data tool which comes to mind is
Apache Hadoop but it has still many challenges while handling complex data such as data management, cluster
management, job scheduling, resource sharing. Furthermore, incomplete data and noisy data may also affect the
performance of the data analysis [12].

Data visualization:-Data visualization is a term that is used to represent knowledge in more effective way by using
different graphs such as pie charts etc. The traditional way of presenting big data have few limitations because
traditional tools and techniques are inadequate to handle scalable data. In order to visualize the required information
from a pool of random data, powerful algorithms are significant for accurate results. So it is challenging task to
handle big data visualization limitations such as real-time scalability, perceptual scalability and interactive
scalability [1].

3. BIG DATA INFRASTRUCTURE FRAMEWORK FOR AGRICULTURE SECTOR

The big data infrastructure framework for agriculture science is little bit complex as compared to the traditional
analytics system as shown in Figure 2. Difference is big data technology refers to three aspects of technical
innovation that cope with super-large datasets, automated parallel computation processing methods and data
management schemes. In the present scenario agriculture analytics is performed with business intelligence tools like
R, KNIME installed on single computer machine, but in era of big data analytics single machine can't analyze data
as it will take polynomial time. Solutions that is provided is big data analytics. In big data analytics large processing
is divided and executer on multiple nodes, then the combined results on are kept on the master node. For performing
this task big data infrastructure for agriculture science will required.
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Figure 2 Big Data Infrastructure for Agriculture Sector
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Agriculture big data is data which is related to agriculture production in all aspects. Agriculture data source farmer
field data, social media, agricultural information websites, laboratories reports and institutional data. These data
source provides statistics and real time data related to agricultural economic entities, expert discussions, investment
information, laboratories recommendations and field status (field sensing device). Some agriculture data sources are
discussed as below.

Web Data

Now a days social media is major source of communication and share experiences and thoughts in field of
agriculture. Social network media and web services provides access to the historic data sets and also real time data
access to source, possible with a 15 minutes time delay, as with Thomson Reuters and Bloomberg financial data
[29]. News data access to the historic data and the real time news data sets possibly through the concepts of
educational data licensing. Public data access to the scraped and archived public data of importance which is made
available through the RSS feed blogs or the open government databases [30]. Researchers need access to simple
programming interfaces meant for applications in order to scrape and store other available data source that cannot
be automatically collected by them. Examples for social media data is Twitter, Facebook, Youtube, blogs and RSS
feeds.

Farmer Field Data

Field sensing technology is a technology that is distributed globally. In field sensing technology the machine to
machine communications generates large amounts of data that stored are cloud computing services. (e.g. soil
moisture detection sensor, weather sensor, bio sensor etc.)()

Laboratory test reports

The laboratory test reports are very important source of data for researchers and the various types of test performed
are as: Soil testing, Water testing, Plant analysis, Manure testing, Compost testing, Biosolids testing, Green roof
media testing, Green house media testing etc.

Institutional Data

Institutes are responsible for conducting agricultural surveys all over world. The agricultural census may be
conducted in different countries in various ways depending upon the resources. Food and agriculture organization of
united nations and world bank provides these type of data. An agricultural census should be an essential part of an
integrated system of agricultural statistics with the focus to provide primary data on the structure of the agriculture
sector, such as the size of holdings, land use, land tenure etc., which do not change too quickly . Detailed data on
the agricultural productions and inputs are important part of the system of agriculture statistics called the current
statistics and are collected through the specialized agricultural surveys and other available sources.

Above collected data contain large number of attribute and many of these attributes are irrelevant or redundant.
Their inclusion may take the learning process unstable solution of this problem is dimension reduction. Dimension
reduction including feature selection and feature extraction. Feature selection is the process of selecting the subset of
relevant or important features. Feature selection may take place at the data preprocessing or model learning step.
When the number of features is too high, correlation analysis is often used to preselect or to screen features prior to
model building [23]. Feature extraction is used to create new features by the transformation or function of raw
features. One popular feature extraction procedure is principal component analysis (PCA)[28], which extracts a
small set of directions to represent the data and achieves great dimension reduction.

Second problem is sometimes the data is missing or is incomplete. In machine learning process missing or
incomplete data disturbs the process of decision making. Solutions of missing data problem is to delete incomplete
data the reason is simple that it is not considered appropriate because ‘missing’ may itself be important information
[26-27]. Mechanisms for missing data, including missing completely at random (MCAR) [25], missing at random
(MAR) and not missing at random (NMAR).Solutions of incomplete data is replacing the missing data with
substitute values [24].
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In next component of framework take decisions regarding input, distributed design, tool selection and analytics
models. Final show applications of big data analytics in agriculture sector like recommendation system, report
generation, visualization and data mining. These applications will use statistics, mathematics, machine learning
techniques and technology to aggregate, manipulate, analyze and visualize big data in agriculture. These
applications helps farmers improve productivity, climate predicts that may damage agriculture production, control
crop diseases, design future plans which will give improve production and reduce cost etc. Out of these applications
next section discuss recommendation system to control crop diseases based on machine learning intelligent
algorithms. Mostly use open source distributed data process platform Apache Hadoop for big data analytics, Hadoop
and its tools discussed in Table 1.

Table 1 Hadoop and Tools

Platform/Tools Description

Apache Hadoop Apache Hadoop framework is used for storing data and running applications on a cluster of
commodity hardware. ‘Hadoop’ architecture mainly comprises of two main components: HDFS
for storing big data and Map Reduce for Big data analytics [15-16].

Hadoop HDFS takes care of storing and managing very huge scale of datasets within Hadoop cluster. The
Distributed File | Hadoop Distributed File System is designed to run on commodity hardware. It is highly fault-
System tolerant and provides high throughput access to application data and is suitable for applications

that have large data sets. It has become a key tool for managing pool of ‘Big data’ and supporting
‘Big data’ for analytics applications [4].

MapReduce A Programming model that enables the users to process large amounts of structured and
unstructured data in parallel batches across the large cluster of machine in reliable and fault
tolerant manner [9-10]

Apache Sqoop It is a tool designed to transfer data between Hadoop and relational database servers. It is used to
import data from relational databases such as MySQL to Hadoop HDFS and export from Hadoop
file system to relational databases [2].

Apache Hive It is designed for facebook. It is used for querying and analyzing of huge volume of datasets that
are stored in the HDFS. The Hive is mainly used for data querying, summarization and analysis.
It supports queries that are expressed in the language called HiveQL (Hive query language),
which is capable of automatically translating SQL-like queries into MapReduce jobs for easy
execution and processing of extremely large volumes of data [20].

Apache HBase Apache HBase is an distributed, Open source, column oriented database that provides Bigtable
like capabilities on top of hadoop and HDFS. HBase scales linearly to handle huge amount of
data sets with billions of rows and millions of columns and it easily combines data sources that
use a wide variety of different structures and schemas. It is good for semi-structured as well as
structured data. Companies such as Facebook, Twitter, Yahoo, and Adobe use HBase internally
(18]

Apache Mahout An open source project that is primarily used for creating scalable machine learning algorithms.
It implements popular machine learning techniques such as: recommendation, clustering,
classification [8]. Companies such as Facebook, LinkedIn, Twitter, and Yahoo use Mahout
internally. Yahoo uses Mahout for pattern mining.

Apache Flume It is a distributed, highly reliable and available service for efficiently collecting, aggregating and
moving large amounts of log data [7]. It is basically designed to copy streaming data or log data
from various web servers to HDFS. Along with the log files, Apache Flume is also used to
import huge volumes of event data produced by social networking sites like Twitter and

Volume IX, Issue I, JANUARY/2019 Page No: 1571



International Journal of Management, Technology And Engineering ISSN NO : 2249-7455

Facebook and e-commerce websites like Filpkart, Amazon [17].

Apache Pig An open source project that is being used as a platform for analyzing large data sets that consists
of high level language. It enables parallel execution of data flows on Hadoop. Pig uses a language
for expressing the data flows. Using Pig Latin language, programmers can perform MapReduce
tasks easily without having to type complex codes in Java[6]. Apache Pig can handle structured,
unstructured, and semi-structured data and stores the results in HDFS.

Apache Spark Spark was introduced by Apache Software Foundation for speeding up the Hadoop
computational. It uses Hadoop in two ways: one is storage and second is processing. Since Spark
has its own cluster management computation, it uses Hadoop for storage purpose only. It is
designed to handle a wide range of workloads such as batch applications, interactive queries,
iterative algorithms, and streaming data [14].

Conclusion

With the advancement in technology and generation of voluminous of agriculture data there is a need for handling
and managing the ‘Big Data’. This Paper discussed big data analytics framework for agriculture applications,
Hadoop and its tools that provide big data parallel computing compatible data management infrastructure that offers
analytics solution for integration analysis of large, heterogeneous and unstructured datasets. The review also
introduces the research challenges face by agriculture data scientist and data sources that can be used for big data
analysis of agriculture decision making.
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