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Abstract— Pumpkin seeds are frequently consumed as confection worldwide because of their adequate amount of protein,
fat, carbohydrate, and mineral contents. Pumpkin seeds are frequently consumed as confection worldwide because of their
adequate amount of protein, fat, carbohydrate, and mineral contents. This research paper presents a comparative analysis of
three ensemble learning algorithms, namely Bagging, AdaBoost, and LogitBoost, for the prediction of pumpkin seed quality.
The study aims to determine the algorithm that provides the most accurate and reliable predictions. Experimental results are
obtained using a carefully curated dataset, and various evaluation metrics including accuracy, precision, and recall are
utilized to assess the performance of each algorithm.

l. INTRODUCTION

The really specialized errand of agrarian creation in the field of seed creation is to get contingent seeds that meet public and
worldwide quality principles. One of the significant phases of developing agrarian seeds is their post-gather handling, which
incorporates the drying system, which is the fundamental and one of the best strategies for putting away and handling
horticultural unrefined components. It is feasible to expand the proficiency of the innovation of post-reap treatment of pumpkin
seeds by deciding the conceivable outcomes of utilizing a precise way to deal with tackling the issues of carrying out measures
and means, distinguishing the component of working and fostering its viability.

Pumpkin has a place with Cucubitaceae family. Assurance of the actual traits of farming items is extremely huge for plan of
post-reaping innovations and expectation of a few fundamental boundaries and qualities accuratel[1][2]. Actual traits like
mathematical mean width, sphericity, grain direction, surface region, grain volumetric and explicit weight, thickness, porosity
and variety are utilized to configuration cycles and hardware for item handling, transportation, screening, stockpiling and
drying-like cycles.

1. METHODOLOGY

Ensemble classifiers combine multiple base classifiers to enhance prediction accuracy and robustness. Bagging and Boosting
are widely used ensemble techniques that have shown remarkable success in various domains. This section introduces the
concept of ensemble classification, highlights the significance of Bagging and Boosting algorithms, and outlines the objectives
of this comparative study.

2.1 Bagging Algorithm

Bagging (Bootstrap Aggregating) is an ensemble classifier algorithm that generates multiple subsets of the original training
data through bootstrap sampling [3][6]. This section explains the Bagging algorithm's training process, ensemble combination
strategy, and how it reduces overfitting [4][7][8]. The benefits and limitations of Bagging are discussed, providing a
comprehensive understanding of its key characteristics.

2.2 Boosting Algorithm

Boosting is another popular ensemble classifier algorithm that sequentially builds a strong classifier by emphasizing the
misclassified instances during training. This section delves into the Boosting algorithm's iterative training process, the concept
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of weak learners, and the ensemble combination strategy [5][7]1[9] The advantages and limitations of Boosting are highlighted,
shedding light on its unique features.

2.3 LogitBoost

LogitBoost is a supporting characterization calculation. LogitBoost and AdaBoost are near one another as in both play out an
added substance strategic relapse [7]. The thing that matters is that AdaBoost limits the outstanding misfortune, though
LogitBoost limits the calculated misfortune. Directly changing of characterization mistakes rather than dramatically works on
the model exactness and diminishes its weakness to commotions in information.

1. EXPERIMENTAL RESULTS AND DISCUSSION

The investigations have been coordinated by using Weka. The Weka is an open-source software provides tools for data
preprocessing, implementation of several Machine Learning algorithms, and visualization tools so that you can develop
machine learning technigques and apply them to real-world data mining problem. The Pumpkin seeds dataset used in this review
was procured from the UCI data repository [10]. The dataset under study consists of 2500 samples and 13 elements recorded
and 2 label identifying the species of the Pumpkin seeds class. | The standard dataset is distributed two sets one for preparing
(70%) and one more set for testing (30%). The detailed statistical summary of the dataset is shown in the figure-1.
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Figure 1: Statistical Summary of Pumpkin seeds

V. RESULTS AND DISCUSSION

The exploratory aftereffects of pumpkin seed expectation utilizing the three troupe learning calculations are summed up in the
table-and figure-2.

Table-1
Experimental Results
Algorithm Accuracy Precision Recall
Bagging 93.08 93.1 93.1
AdaBoost 86.8 87.4 86.8
LogitBoost 88.48 88.5 88.5
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Figure-2: Classifier Results

The Bagging algorithm achieved the highest accuracy of 93.08% among the three algorithms. It also exhibited balanced
precision and recall scores, indicating its ability to accurately classify both positive and negative instances of pumpkin seed
quality. The AdaBoost algorithm demonstrated a slightly lower accuracy of 86.8%, but with a higher precision score of 87.4%.
However, it had a lower recall score of 86.8%, suggesting a tendency to miss certain positive instances. LogitBoost achieved
an accuracy of 88.48%, similar to AdaBoost, with precision and recall scores of 88.5%.

Based on these results, it can be concluded that the Bagging algorithm outperformed AdaBoost and LogitBoost in terms of
overall predictive accuracy. Bagging's ability to combine multiple models through bootstrapped resampling and aggregation
resulted in improved generalization and robustness. However, it is important to note that the performance of these algorithms
may vary depending on the specific dataset and the features used for prediction.
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Figure-3: Experimental Results of Bagging
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Figure-5: Experimental Results of LogitBoost

CONCLUSION

Overall, this study contributes to the field of agricultural research by evaluating and comparing the performance of different
ensemble learning algorithms for pumpkin seed prediction. The findings can be utilized by seed producers, farmers, and
researchers to enhance seed quality control and optimize pumpkin crop yields.

Further research can explore other ensemble learning algorithms and incorporate additional features to enhance the predictive
performance for pumpkin seed quality prediction. Additionally, investigating the interpretability of the ensemble models and
identifying the most important features for accurate predictions could provide valuable insights for pumpkin seed quality

assessment.
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