tp F g T E F v g% Prof. Meng-Wan Yeh

Comparison Between Machine Learning—Based Coral Identification
and Traditional Manual Interpretation Using Living Coral Reef
Imagery from Xio-Liu-Qiu Island, Pingtung, Taiwan

Project Background

Coral reefs are among the most biodiverse marine ecosystems on Earth and serve as
important indicators of environmental change. Monitoring coral reef health commonly
relies on estimating coral cover and identifying coral colonies from field surveys or
high-resolution imagery. However, traditional coral identification and reef coverage
estimation largely depend on manual interpretation, which is time-consuming and can
vary among observers. Recent developments in artificial intelligence (AI) and
machine learning have provided new opportunities for automated ecological
monitoring. Image recognition techniques can potentially identify coral colonies and
calculate reef coverage more efficiently from high-resolution images. Despite these
advantages, the reliability and accuracy of Al-based coral identification compared
with traditional manual interpretation remain insufficiently evaluated, particularly in

complex reef environments.
Project Objectives

This undergraduate summer research project focuses on comparing the differences
between Al-based coral identification and traditional manual interpretation using
high-resolution imagery from living coral reefs in Xiao-Liu-Qiu Island, Pingtung,

Taiwan.
The specific objectives include:

1. Establishing a labeled coral image dataset from high-resolution images of
living coral reefs in Xiao-Liu-Qiu Island.

2. Applying machine learning techniques to automatically identify coral
colonies.

3. Estimating coral reef coverage using both manual interpretation and Al-based
recognition.

4. Quantitatively comparing the results from the two approaches to evaluate

differences in identification accuracy, efficiency, and potential biases.
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Methods

Students will use high-resolution underwater photographs or orthomosaic images of
coral reefs collected from Xio-Liu-Qiu Island. Coral colonies will first be manually

identified and annotated to create a reference dataset.

Machine learning models (e.g., convolutional neural networks or image segmentation
models) will then be applied to detect coral colonies automatically. Coral coverage
and spatial distribution will be calculated using both manual interpretation and Al-
assisted recognition. Statistical analysis will be conducted to evaluate differences in

coral identification accuracy and reef coverage estimation between the two methods.
Expected Outcomes
The project is expected to produce:

e A labeled coral reef image dataset from Xio-Liu-Qiu Island

o Al-based coral identification results

e A quantitative comparison between Al recognition and manual interpretation
e A preliminary workflow for applying machine learning in coral reef

monitoring
What will be learned from doing this project:

This project provides interdisciplinary training for undergraduate students in coral
reef ecology, marine environmental monitoring, image analysis, and machine learning
applications. Students will gain hands-on experience in ecological data interpretation
and basic Al techniques while contributing to innovative approaches for coral reef

monitoring and conservation.
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