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INTRODUCTION

1.Machine Learning applications
o Health, defense, education, and urbanization

2.Importance of Agriculture in India
o Agriculture utilizes 60% of the land resources in India, it is a significant
Industry that provides food for the nation’s 1.4 billion inhabitants.
3.Machine Learning in Agriculture
o Typical practice to forecast and analyze crop development using
machine learning approaches.
o loT and ML technologies are integrated with smart farming to maximize
output and reduce resource use.
o ML models built on large-scale farm data enhance crop growth and
output analysis and prediction with high accuracy.
4.0ur system would benefit Farmers, Residents of drought-prone areas,
Environmentalists, and Impoverished People.



LITERATURE SURVEY

Kumar et al. 2019: Utilized an SVM model on a dataset from 15 different
crops, achieving 89.66% accuracy.

Pudumalar et al. 2017: Employed Naive Bayes and KNN for crop yield
prediction, with additional use of Artificial Neural Networks and Multi-layer
perceptron for food production and import predictions.

Ruchirawya T. 2020: Implemented Arduino microcontrollers for data
collection and various ML techniques including NLP for sentiment analysis,
achieving over 92% accuracy, potentially improving to 95%.

Udutalapally et al. 2020: Developed a CNN model for plant disease
prediction and a real-time health maintenance system, achieving 99%
accuracy and demonstrating resilience to rust and weather variations in a
three-month trial.

Madhuri Shripathi Rao et al. 2022: Analyzed KNN, Decision Tree, and
Random Forest on the same dataset, finding Random Forest to have the
highest accuracy of 99.32%.
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INITIAL APPROACH

e The dataset comprises 2200 instances with 7 features and 22 crop
labels.

* Null values and duplicate instances are absent.

e The correlation matrix and the corresponding heatmap reveal a
negligible correlation between features except N, P, and K values
of soil.

* The dataset was shuffled to prevent any bias in training due to
the sequential arrangement of the dataset.

e Min-max scaling and standard scaling have been performed to
decrease biases arising from abnormal data values in the dataset.



INITIAL APPROACH
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IMPROVED APPROACH

Motivation behind clustering:

We use K-means clustering to group crops with similar features, allowing
farmers to select crops based on their resources without pressure to adopt
new crops or change their existing practices. Thus, it is an example of

clustering followed by classification.

Selecting the number of clusters:

An elbow curve plotting the number
of clusters against Within Cluster
Sum of Squares (WCSS) was
constructed.

A distinct bend between 8 to 11
clusters, as seen in Figure ‘X’ was
observed

WCSS

1.75 -

1.50 4

1.25 -

1.00 -

0.75 -

0.50 -

0.25 4

——
—

e

0.0

2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
No. of Clusters




IMPROVED APPROACH

Training and selection of classifier model
e |dentified 10 optimal clusters via elbow curve analysis and trained
five models using 3-fold K-fold cross-validation.
e We selected the Random Forest Classifier for deeper analysis due to
Its superior performance.

Developing the final predictive model
e Formed a dictionary mapping ten clusters to crop labels and their
frequencies from the original dataset.
e Only crop labels that appear predominantly (over 50%) in a cluster
are considered to minimize outlier influence.
 The trained model predicts the cluster for a given input vector and
displays dominant crop labels associated with the predicted cluster.



RESULT AND ANALYSIS

Accuracy of Different Models about the number of clusters formed

Models Average Accuracy models as per number of clusters
9 clusters 10 clusters 11 clusters
Logistic regression 94.5000 94.500 94.5005
Support Vector Machine 92.7277 92.2276 92.7277
Random Forest Classifier 97.3636 97.9545 97.4546
K Nearest Neighbour 93.0455 92.2732 93.0455
Decision Tree 96.1816 96.7724 95.9545
Cluster Information and Predominant Crops in Bold
Cluster Predominant Crops Frequency
0 Lentil, Chickpea, Pigeonpeas, Kidneybeans 4.5,32,100
1 Papaya, Coftee, Maize, Cotton, Banana 8, 38, 99, 100, 100
2 Pigeonpeas, Papaya, Coffee, Jute, Rice 1,18, 62, 100, 100
3 Apple, Grapes 100, 100
4 Watermelon, Muskmelon 100
5 Mothbeans, Pigeonpeas, Mango 42, 595, 89
6 Maize, Orange, Pigeonpeas, Mango, Papaya, Moth-|1, 2, 9, 11, 13, 58,
beans, Lentil, Blackgram, Mungkbean 96, 100, 100
7 Pigeonpeas, Orange, Papaya 3, 18, 58
8 Papaya, Orange, Coconut, Pomegranate 3, 80, 100, 100
9 Chickpea 95




RESULT AND ANALYSIS

Merged Classification Reports for Folds 1, 2, and 3 for Random Forest

Folds Fold 1 Fold 2 Fold 3
Class |Prec|Rec|F1-S|Supp.|Prec/Rec|F1-S|Supp.|Prec|/Rec|F1-S|Supp.
0 0.981096(0.97| 52 [0.97]0.90|094 | 42 |[0.98 0.98]|0.98| 47
1 0.96 {0.97] 0.97 | 109 |0.99 |1.00| 1.00 | 116 |0.98 [0.99| 0.98 | 120
2 0.98 10.981 0.98 | 106 | 1.00 [0.99|0.99 | 100 |0.96 [0.96] 0.96 | 75
3 1.00 {1.00| 1.00 [ 57 |1.00|1.00f1.00| 67 |1.00|1.00|1.00| 76
4 1.00 |1.00| 1.00 | 62 |1.00 (1.00f{1.00| 64 | 1.00|1.00| 1.00| 74
5 0.9311.00[0.96| 65 |0.94(0.94|0.94| 53 [0.9710.99]0.98| 68
6 0.99 [0.95] 0.97 | 130 |0.94 (0.96|0.95| 137 |0.98 |10.98]| 0.98 | 123
7 0.96 (0931095 29 10.92(0.88]0.90| 26 |0.920.92|0.92| 24
8 1.00 |1.00 1.00 [ 89 [0.99 [1.00{ 1.00 | 102 | 1.00 |0.97| 0.98 | 92
9 0.97 11.0000.99| 35 [0.96|1.00/098 | 26 |1.001.00{1.00| 34
Accuracy 0.98 | 734 0.98 | 733 0.98 | 733
Macro 0.98 [0.98]0.98 | 734 |0.97 (0.97]0.97 | 733 |0.98 |10.98]| 0.98 | 733
Avg
Wt. Avg | 0.98 |10.98]0.98 | 734 |0.98 |10.98|0.98 | 733 |0.98 [0.98] 0.98 | 733




RESULT AND ANALYSIS

Crops Prediction based on Input Values

N P K Temperature Humidity pH Rainfall

Prediction

61 37 40 27 92 5.0 148
99 18 47 31 80 6.2 27

Rice, Jute, Coffee
Muskmelon, Watermelon

Accuracy Scores for Random Forest Models

Model |Accuracy (%)
1 97.9564
2 97.6807
3 98.2265
Average 97.9545




FUTURE SCOPE

e We plan to implement an loT-based system for on-field data
collection for the required parameters for prediction and
Integrate it with the existing ML system.

e Implement the concept of Fuzzy logic by Fuzzy C-means
Clustering.

e | imited by the size of the dataset.



CONCLUSION

e Utilized K-means clustering on a dataset of 2200 entries with 7
features and 22 crop labels to form new class labels comprising
multiple crops under each label.

e Found the optimal number of clusters as 10 after plotting the elbow
curve between WCSS and No. of clusters

e Employed K-fold cross-validation to evaluate performance,
identifying the Random Forest classifier as the most accurate,
achieving a 97.95% accuracy rate.

e As precision agriculture increasingly relies on data-driven decision
making, the outcomes show the practical application of combined
unsupervised and supervised learning techniques in enhancing the
efficiency of precision agriculture practices.
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