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Abstract

Present paper deals with Role of Artificial Intelligence in Plant Identification and Taxonomy this paper
explores the increasing integration of Artificial Intelligence (Al), particularly machine learning and deep
learning, into the botanical sciences. Artificial Intelligence (Al) refers to computer systems designed to
perform complex tasks typically associated with human cognitive abilities, such as reasoning, decision-
making, learning, perception, and creativity. This section would establish the significance of the research by
discussing the traditional challenges of plant identification and taxonomy. You would introduce the concept
of Al, especially deep learning and computer vision, as a solution to these problems. The introduction
should also state the paper's specific research questions and objectives. For a research paper on the role of
Al in plant identification and taxonomy, a strong study area would be to investigate how a specific Al
approach, such as deep learning with Convolutional Neural Networks (CNNs), can be used to improve the
accuracy and efficiency of identifying plant species from a particular botanical group, such as medicinal
plants. This study would compare the performance of the Al model to traditional methods, and evaluate the
challenges and opportunities of its real-world application. The technology for decoding plant DNA has
advanced significantly, far outstripping the technology available for cataloguing and analysing plant
images. It highlights how Al is fundamentally reshaping plant identification, classification, and broader
applications in agriculture, conservation, and genetic research.

Keywords: Methodologies of Al particularly relevant to plant sciences

Introduction

This paper will explore the pivotal role of Al in
revolutionizing plant identification and taxonomy.
We will delve into the specific technologies driving
this transformation, such as Convolutional Neural
Networks (CNNs) for image recognition and
transfer learning for leveraging existing data.
Furthermore, we will examine the key applications
of Al in this domain, from the development of user-
friendly mobile apps for citizen scientists to the
large-scale analysis of digitized herbarium
collections for professional researchers. The
discussion will also cover the challenges and
opportunities presented by this technological shift,
including the need for high-quality datasets, the
integration of multimodal data, and the potential for
Al to aid in the discovery of new species and the
monitoring of invasive plants. Ultimately, this work
aims to demonstrate how Al is not just a tool for
automation but a vital partner in advancing our
understanding of plant diversity and supporting
global conservation efforts.

Study Area Details:

The study area would focus on a specific
geographic region or a particular plant group to
ensure the research is well-defined and
manageable. For example, you could focus on the
flora of a specific country, a botanical garden, or a
group of plants with similar characteristics (like
medicinal plants, invasive species, or rare flora).
This would allow for a detailed analysis of how Al
can address the unique challenges of that specific
context.

Geographic Focus: A specific region (e.g., the
endemic flora of a rainforest or the wildflowers of a
national park).

Taxonomic Focus: A specific family or genus of
plants (e.g., the Orchidaceae family or the genus
Mentha).

Application Focus: A specific problem (e.g.,
identifying invasive species, cataloging herbarium
specimens, or developing a citizen science app for a
local park).
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Literature Review:

Here, you would provide a comprehensive
overview of existing studies on Al in plant
identification. This includes a discussion of
different machine learning models (like SVM,
kNN), and deep learning architectures (like CNNs,
Vision Transformers). You would also cover the
key datasets used for training these models (e.g.,
PlantCLEF, iNaturalist, LeafSnap) and the
performance metrics of existing studies.

Methodology:

This section would detail the steps you took to
conduct your research.

Dataset: Describe the dataset you used, including
its source, size, and the types of data it contains
(e.g., images of leaves, flowers, or whole plants).
Data Pre-processing: Explain how you cleaned and
prepared the data for the Al model, which might
include resizing images, data augmentation, and
normalization.

Model Selection: Justify your choice of Al model
(e.g., a specific CNN architecture like ResNet or
Mobile Net).

Training and Evaluation: Describe how the model
was trained, the parameters used, and how its
performance was evaluated (e.g., accuracy,
precision, recall).

Results and Discussion:

Present your findings, using tables and figures to
illustrate the model's performance. Compare your
results to those of other studies and discuss the
implications.  Highlight the strengths and
weaknesses of your approach and address any
challenges encountered, such as a lack of data for

rare species or environmental factors like lighting
and background noise.

Conclusion and Future Work:

Summarize your key contributions and reiterate the
main findings. Conclude by outlining potential
areas for future research, such as integrating multi-
modal data (e.g., images, genomic data, geographic
location) or developing more robust models that
can identify plants in a variety of real-world
conditions.

References:

1. Aakif and Khan (2015), in "Automatic
classification of plants based on their leaves,"
published in  Biosystems  Engineering,
demonstrated early applications of machine
learning algorithms for plant classification
based on leaf morphology.

2. Bonnet et al. (2017) developed a deep learning
algorithm to identify plant specimens from
digitized herbarium sheets.

3. Labrighli et al. (2022) published a
comprehensive review, "Atrtificial Intelligence
for Automated Plant Species Identification: A
Review," in the International Journal of
Advanced Computer Science and Applications.

4. Nanayakkara (2021), in "Application of
Artificial Intelligence (Al) in Plant Sciences
Research," examines the integration of Al in
botany, emphasizing its role in plant
identification,  disease  diagnosis, and
conservation.

5. Waldchen and Mader (2018) provided a review
titled "Deep learning for plant identification: A
review of recent advancements" in the journal
Ecological Informatics.

National Conference on Intelligent Future: Multidisciplinary Approaches to Artificial Intelligence

[IFMAAI-2025] 30 August, 2025

Page | 316



