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ABSTRACT

Black sigatoka is a leaf spot disease affecting banana plants that has caused significant yield
reductions of up to 50% (Arman et al., 2023). This research presents data visualizations of 8,761
data points related to black sigatoka in banana plants, encompassing attributes such as time, canopy
temperature, and relative humidity. The paper also reviews related work, including the application of
data mining to plant studies, the use of deep learning neural networks for plant disease data, and the
use of machine learning for predicting crop yields and detecting disease. Additionally, it presents big
data visualizations for 20,952 values obtained from the web-accessible Pathogen—Host Interactions
database (PHI-base), covering various plant disease categories and providing an epidemiological
analysis of prevalent causative agents in specific plant diseases.
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INTRODUCTION

Many researchers have investigated applications of data mining, neural networks for deep
leaning, and machine learning (ML) for detection of plant pathogens. However, this paper presents
the applications of techniques for big data visualization to selected the significant leaf spot disease
of black sigatoka for banana and also interactions between pathogens and host plants. Some related
work is discussed below and, in the tables, presented in the next section.

Big Data for Plant Omics

Ohyanagi et al. (2023) edited a book on plant omics focusing on advances in big data biology.
The book discusses deep learning approaches in plant omics research, including deep learning on
plant images and genetic sequences for classifications and regressions, object detection, and image
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segmentation. It also provides an online resource guide for plant omics databases. Zheng and Terauchi
(2023) explored plant—pathogen interactions from the new perspective of “omics.”

Machine Learning (ML) for Plant Disease Detection

Ghosh et al. (2021) provided a survey on plant disease detection using ML approaches. Mehta
et al. (2023) researched artificial intelligence (Al)-based plant disease detection and classification
using pretrained models. Tripathi et al. (2021) presented a survey of deep learning methods for plant
disease detection. Verma et al. (2019) created a deep learning-based mobile application for plant
disease diagnosis with a case study on tomato plants. Additionally, Deka (2022) presented a study
on plant DNA barcoding.

Bowers et al. (2022) conducted an in-depth study on surveillance for the early detection of
high-consequence pests and pathogens, including plant pathogens, featuring a case study on soybean
rust. Yakimovich (2021) used ML and Al for the prediction of host—pathogen interactions (PHI).
Sperschneider (2020) used ML in plant—pathogen interactions for empowering biological predictions.

Deep Learning for Plant Disease Detection

Sangeeta et al. (2023) investigated plant leaf disease detection using deep learning. Kour et
al. (2023) studied the implementation of ML techniques such as artificial neural networks, linear
discriminant analysis, and logistic regression for wheat yield prediction. Kaundal et al. (2022) created
a comprehensive deep learning platform named deepHPI for accurate prediction and visualization of
host—pathogen protein—protein interactions.

Previous Related Work by Authors

Previous work on data mining related to the environmental stress tolerances of plants has been
presented by Segall et al. (2004, 2008), Segall and Nonis (2004), and Segall (2005a, 2005b). In
addition, Segall (2006) and Segall and Zhang (2006) have presented studies on microarray databases
in bioinformatics. The authors Segall and Rajbhandari (2024) discussed the applications of image
processing for plant diseases of four different plant categories.

BACKGROUND AND RELATED WORK

What Is Data Visualization?

Data visualization involves presenting sets of primarily quantitative raw data in a schematic form.
It is an essential strategy for many business organizations. Common tools for data visualization include
charts (e.g., bar, line, and pie), plots (e.g., scatter, bubble, and box), and maps (e.g., dot distribution
maps), some of which are used in the research presented in this paper. Tableau and Power BI by
Microsoft are two of the most popular data visualization tools.

Related Work

A comparative study of performances of plant disease detection and classification techniques
for big data was presented by Demilie (2024).

Hasan et al. (2022) provided a comprehensive review of plant leaf disease detection using image
processing, discussing the algorithms for image processing and Al. Other investigators who used
image processing for detection of plant diseases include Bharate and Shirdhonker (2017).

Nagila and Mishra (2023) and Kumar (2022) discussed the effectiveness of ML and image
processing in detecting leaf disease. Sahu et al. (2021) discussed challenges and issues in plant disease
detection using deep learning. Aldakheel et al. (2024) studied the detection and identification of plant
leaf disease using an algorithm named YOLOvV4 (meaning, “you only look once”) that compared its
performance with established target identification methods.
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