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PAPER KEYWORDS ABSTRACT

Climate Change, Food Formerly, farmers were faced with the challenge of knowing the yield from their
Security, Internet of farm. Prediction is very important in agriculture. In the past, yield prediction
Things, Machine was performed by considering farmers’ experience with crops. The number of
Learning, Smart yields cannot be obtained accurately by taking into consideration yields from
Irrigation. previous farming seasons. The traditional methods used by the farmers are very

slow and unreliable, and large amounts of crops are damaged due to bacterial
attacks, erosion and other natural factors. Adoption of big data and machine
learning is a key tool to digitalise the agriculture sector and other sectors.
Though there is a long debate on its applicability to agriculture, this study
addresses how machine learning contributes to digital agriculture in terms of
the prediction of crop yields. Three (3) different techniques have been adopted
using support vector machine, random forest and decision tree classifiers for
predicting crop yields during rainy and dry seasons after the datasets have been
subjected to a series of cleansing to get the best in terms of yields and efficiency.
The methodology adopted was Cross-Industry Standard Processing for Data
Mining (CRISP-DM) with a series of stages before the final deployment.
Southeast farming during the rainy season gives the best in terms of yields,
accuracy and efficiency using a decision tree classifier with 98.61% accuracy.
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1.1. Introduction

On a daily basis, the quest for agricultural produce increases as the economy develops.
The Agriculture sector not only needs the use of old methods but also needs to introduce
and promote the continuous improvement of agricultural output with a view to
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improving the quality and output of agricultural products. Cloud computing has
provided a means for analysis, utilisation, and storage. As a result of this, big data
technology was born. Big data is widely used in metallurgy, aerospace, agriculture,
transportation, mining, medical and so on and has a positive impact on human life.
Leveraging big data analytics and machine learning techniques to predict crop yield can
be achieved by monitoring crop yield in a timely manner and improving the output of
products from the farm. Big data is also considered a large dataset with velocity,
veracity, volume, value and variety that make processing difficult while using old
techniques. It can come in the form of semi-structured data, big data, unstructured data,
structured data, qualitative data, and quantitative data. An advanced method can be
used for interpreting, analysing, and modelling big data to reveal unknown patterns.

Timely advice for predicting crop productivity and conducting analysis should be
provided to help farmers maximise crop production. Prediction yield is a problem in
agriculture. In the past, farmers predicted yields from the previous year's yields. Thus,
there are various algorithms or techniques, and with the help of these techniques, crop
yield can be predicted. Effective use of big data analytics in agriculture is expanding in
scope and importance. By analysing issues and problems such as weather, temperature
and several other factors, there are no techniques and solutions to overcome the
situation faced (Mayank et al., 2020).

For good crop yield, farmers require timely guidance to help predict crop yield, and
analysis is to be done to help farmers utilise the full capacity in crop production. Yield
prediction is a great problem. A farmer’s previous experience in a particular crop can
be used to make predictions for other crops. Data Mining are methods of predicting,
loading and extracting meaningful information from large data to extract some patterns
and also change it into a meaningful format for further use. Applying a data mining
approach to crop data and historical climate, numerous predictions can be modelled on
the basis of data (Kusum & Bhushan, 2019).

Literature Review

Putri etal. (2019) presented the applications of precision farming by understanding the
Nitrogen, Phosphorous and Potassium (NPK) and leaf Chlorophyll status of soil in each
of the agricultural fields as a means of improving crop yield and to equally gain high unit
production costs. A link between a dependent variable, Y, yield and three predictor
variables, X were used using a multiple linear regression (MLR) model (soil nutrient
and crop healthiness). It was created a model to using crop healthiness and soil nutrient
variability, as well as all interaction variables, to predict rice yield with an overall R2 of
0.6403.

Mayank et al. (2020) focused on yield prediction by means of a random forest based
only on the existing data. Real data were adopted for testing and building the models.
It made use of a test version of an interactive prediction system. It was put into practice
to implement such a system with a web-based interface and user-friendly. It employs
the random forest algorithm. There are no suitable solutions or technologies to deal
with the scenario we are in right now, despite the analysis of all these concerns and
problems, including moisture, humidity, temperature, weather, and rainfall.
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Wu etal. (2018) found a new established field of study known as embedded intelligence
(ED). By analysing the digital footprints people leave behind when engaging with the
Internet of Things, this field seeks to shed light on individual social patterns, spatial
settings, behaviours and urban dynamics (smart cards, smart cars and cameras).
Knowledge extraction was included from big data and mining of already existing
technologies to provide in-depth ontologies or metadata for reasoning and proactive
decision-making using open data information. It also analyses the general architecture,
research history, significant applications, characteristics and research challenges of EIL

Saeed and Lizhi (2019) validated the root-mean-square-error (RMSE) of 12% of the
average yield and 50% of the standard deviation for the validation dataset, utilising
anticipated meteorological data. The generated model was determined to have high
prediction accuracy. According to computational results, the model performed better
than other approaches, including Lasso, regression tree (RT) and shallow neural
networks (SNN). The results also demonstrated that environmental factors had a
greater impact on crop productivity than genetics.

Manoj et al. (2020) implemented the use of machine learning techniques, and a
statistical model was built to provide precise and accurate decision which help farmers
select the most appropriate crops to be grown depending on area and season, with
minimal chances of losses.

Priya et al. (2018) studied agricultural yield based on historical data such as weather,
soil conditions and previous crop yield. His work centred on using a random forest to
forecast the crop yield based on the available data. The models were constructed using
actual Tami Inadu data and were tested using multiple samples before planting seeds in
an agricultural land.

Thomas etal. (2021) investigated and concluded that development in machine learning
and sensing technologies will result to cost effective way out for the agricultural sector
problem. It also conducted a systematic literature review to identify and compile the
characteristics that have been employed in studies to predict crop production. We
obtained 567 pertinent papers from six internet resources using our search parameters.
Approximately 50 papers were chosen for additional analysis using inclusion and
exclusion criteria. We thoroughly examined these chosen papers, evaluated the
techniques, features applied and offered recommendations for additional study. Soil
type, rainfall and temperature were the most used features, while artificial neural
networks were the most widely used technique in these models. After making this
remark based on an analysis of 50 publications using machine learning, we searched
other electronic resources for studies using deep learning. We found 30 such papers
and retrieved data from them.

Kusum and Bhushan (2019) provide a user-friendly interface for farmers that analyses
the scenario of crop production forecast based on easily available datasets by applying
vector support system, data mining and Bayesian network. Numerous researchers are
engaged in this field and have introduced the procedures of data mining and its uses in
allied sectors and agriculture. It further explained the methods for analysing historical
crop output and climatic data on the basis of the data acquired, a range of forecasts was
produced, and in turn helped to increase crop productivity. It further suggested a
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decision support system (DSS) to reduce the burden of making decisions about the soil
and crop to be grown.

Bhanu et al. (2020) used a simulation and regression model to discuss and analyse crop
yields supported by collected data and presented different regression models to discuss
crop yield prediction using K-nearest regression, support vector regression, linear
regression and decision tree regression.

Shikha et al. (2020) used regression analysis to test the effective predictions and
accuracy of yield using an agricultural dataset. Linear regression was also used to study
the relationship between variables like rainfall, yield and temperature. It was able to
show the accuracy of crop yield while predicted values were compared with the actual
quantity produced. A relationship was established between variables like rainfall, crop
yield and temperature.

Guoyong and Jim (2020) simulated maize using traditional models, process-based
models and machine learning algorithms to identify the strengths and weaknesses of
each method.

Abhinav et al. (2021) presented reviews of machine learning applications for smart
farming, and they provide insight to the research community about the deployment and
adoption of digital practices in agriculture. It also did a systematic review of
applications of computer vision to examine the classification of different sets of crops
to monitor crop yield evaluation and quality. By integrating information gathered by
collar sensors to predict and diagnose eating disorders, fertility patterns and cow
behaviour, the approach was also incorporated for livestock production.

Mamunur et al. (2021) presented the use of machine learning to predict crop yield with
emphasis on palm oil, using a critical evaluation of state-of-the-art machine learning
prediction algorithm application of machine learning in comparative analysis and in the
palm oil industry and also exploring remote sensing application, disease recognition
and plant growth.

Vaishali et al. (2020) constructed a model employing five methods to forecast the yield
of mustard crops. Five factors, including precision, recall, accuracy, specificity and f-
score, were analysed to gauge the effectiveness of the technique. In order to determine
the best reliable method for predicting mustard crop output, various experiments were
conducted. KNN and ANN were shown to be the most reliable strategies for predicting
mustard crop yield.

Lavanya and Parameswari (2020) developed a model using real data with soil
parameters collected from the laboratory, and its used 16 parameters of soil, which
comprises micro and macro nutrients. Multiple linear regression with Adam
Optimisation in neural network (MLRAONN) was developed with the use of the Keras
software used in deep learning. Comparison was made with the existing algorithms, and
it was found that MLRAONN gave minimal error as output learning and was evaluated
using RMSE, MAE and MSE.
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1.2. Research Methods

The selected methodology enhances positive changes. The numerous problems
associated with other methodologies are not suitable for the project. A lot of farmers
had difficulties in carrying out their farming practices as expected. The methodology
used was agile and cross-industry standard processing for data mining (CRISP-DM), as
they are most widely used in industry and research institutes. The process of
submitting, extracting and storing was repeated as many times as possible. The
methodology adopted for the modelling was Cross Industry Standard Processing for
Data Mining (CRISP-DM), and it is the most widely used in industry and research
institutes. CRISP-DM has six (6) stages:

i. Business Understanding: The first stage was to understand what to design
and how to gather data. Data were collected from the colleges listed above.

ii. Data Understanding: This is the stage where we identify and understand the
datasets gotten from various colleges of agriculture, the relationships
between each element of the dataset and the characteristics of the attributes
of the dataset. This stage allows us to determine the quality of the dataset

iii. Data Preparation: We analysed and prepared our dataset obtained for
modelling. Data cleaning was performed to identify errors in the dataset. The
dataset was split into testing and training

iv. Modelling: After splitting our dataset into training and testing. Some portion
was for predicting the modelling after evaluating their accuracy.

V. Evaluation: After a successful training model, we then evaluated the
performance of the model. This is the stage where the performance
evaluation of the model was done by evaluating the result to know how
accurate and precise the model is. At this stage, we used the root mean
square error to evaluate the accuracy of the model.

vi. Deployment: This is the stage where we will deploy the prediction model
into the computer by entering values for prediction. After it was tested,
evaluations were made to ensure its workability based on what it was built
for before the final deployment.

1.3. Results

The model deployed for predicting crop yield was evaluated using Root Mean Squared
Error to determine how well it performs towards achieving the goal of predicting crop
yield. Below are the performance evaluations for the three algorithms used. Support
Vector Machine, Random Forest and Decision Tree Classifier. Comparison between
rainy and dry seasons shows that prediction in North Central using a decision tree
classifier has the best in terms of accuracy and output for dry season farming.
Northwest prediction using a decision tree classifier during the dry season has the best
in terms of accuracy and output. North East prediction using random forest for rainy
season farming has the best in terms of accuracy and output. South South prediction
using a decision tree classifier for rainy season farming has the best in terms of accuracy
and output. South East prediction using a decision tree classifier for the rainy season
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has the best in terms of accuracy and output. Finally, the southwest prediction using a
decision tree classifier for rainy season farming has the best in terms of accuracy and
output. South East farming during the rainy season gives the best in terms of yields,
accuracy and efficiency using a decision tree classifier, and it is fast in processing and
modelling with 98.61% accuracy.

1.4. Conclusion

The experience acquired from this paper cannot be overemphasised. It has really
bridged the gap between traditional ways of predicting and automated ways using
software development. Furthermore, this dissertation is still open for further studies
and modifications to other machine learning techniques. Despite all the difficulties
encountered, it met its aim. A prediction model was designed and tested. The new
system will go a long way in proffering solutions to problems that are encountered in
the traditional method of predicting seasonal crop yield.

Having presented all that is necessary for a successful implementation. After appraising
the effectiveness, efficiency, and productivity of this dissertation. It is recommended for
all local farmers. Regular maintenance of both the hardware and software is needed to
enable the model to work properly. Finally, training of farmers in the use of a computer
is highly recommended for fast and easy retrieval of records.
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