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New Trends in Medical Image Processing

—— MICCAI 2024 Participation Report

Yunheng Wu

Conference Overview

The 27th International Conference on Medical Image Computing and Computer-Assisted Intervention
(MICCALI 2024) was successfully held from October 6 to 10, 2024, in Marrakesh, Morocco (Fig. 1). As the first
MICCALI conference hosted in Africa, MICCAI 2024 aimed to promote global academic exchange and diversity,
advancing the application and dissemination of medical imaging technology in emerging regions like Africa. This
not only contributes to the development of the medical image computing field in Africa but also expands
MICCATI’s global influence, fosters interdisciplinary collaboration and innovation, and holds significant

importance.

Conference Highlights

As one of the most influential international conferences in the field of medical image processing and
computer-assisted diagnosis, MICCAI 2024 attracted top researchers, engineers, and clinical experts worldwide to
showcase the latest research findings and cutting-edge technologies. This year, the conference received over 2,000
submissions. After rigorous review by more than 2,000 reviewers, approximately 800 papers were accepted,
covering areas such as medical image segmentation, reconstruction, machine learning, deep learning, and
computer-assisted surgery.

At the opening ceremony, conference chair Julia Schnabel and other experts introduced the development

trends in the medical image computing field (Fig. 2), emphasizing the importance of interdisciplinary

Mu:cnl;a;ﬂ
.
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Diffu«i-Medical 3p -
Hfusion Learning i mas Laocckimages
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Fig. 1 MICCAI 2024 Main Lecture Hall Fig. 2 MICCAI 2024 Trending Words
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collaboration in driving innovation in medical technology in main lecture hall (Fig. 1). During the conference,

scholars from world-renowned universities and research institutions shared their latest research achievements in

artificial intelligence, deep learning algorithms, image-guided surgery, and digital pathology. In addition to

academic presentations and paper displays, the conference also featured multiple workshops and challenges,

offering participants opportunities for in-depth exchange and collaboration.

Top 5 Research Trends in Medical Image Processing

In the keynote speeches at MICCAI 2024, five significant research trends in the rapidly developing field of

medical image processing were summarized:

1.

Focus on Representation Learning and Attention Models in Machine Learning, Especially with Limited
Labeled Datasets.

In medical image analysis, obtaining high-quality labeled data is costly, and datasets are typically limited. To
make better use of limited labeled data, researchers widely adopt self-supervised learning methods to enhance
the model’s representation learning capabilities. Additionally, attention mechanisms like Transformers have
been extensively applied to medical image analysis tasks, enabling models to capture richer global

information and improve understanding and analysis of complex medical images.

Medical Image Segmentation Focuses on CT and MRI Modalities, Using Diffusion Model-Based Methods.

CT and MRI are the most commonly used imaging modalities in medical diagnosis. Researchers have
effectively improved the accuracy and quality of medical image segmentation by applying diffusion
model-based methods. With their powerful generative capabilities, diffusion models have demonstrated
superior performance in tasks like tumor and organ segmentation, especially in handling complex structures

and blurred boundaries, providing more precise segmentation results.

Growing Interest in Clinical Applications, Particularly in Computer-Aided Diagnosis (CAD) Systems.

CAD systems are widely studied and applied in early disease screening, tumor detection, and disease
classification. Researchers not only focus on improving algorithm performance but also aim to develop
diagnostic systems with greater clinical usability and real-time responsiveness to assist physicians in making

more accurate diagnoses and decisions.

Increased Emphasis on Model Interpretability, Robustness, and Generalization.

In the medical field, model reliability is critical. High accuracy alone is insufficient; researchers are paying
more attention to model interpretability to ensure that outputs align with medical logic and clinical practices.
Additionally, enhancing model robustness and generalization across different data distributions has become a
key research focus to address applications across devices, institutions, and populations, ensuring stable and

reliable performance in real-world environments.

Widespread Application of Federated Learning for Efficient Expansion of Medical Imaging Databases

Due to the privacy and sensitivity of medical data, data sharing between different medical institutions faces
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many challenges. Federated learning effectively addresses data privacy and security issues by training models
locally and sharing only model parameters instead of raw data. This approach promotes large-scale
collaborative training across institutions, improves model generalization, and brings new possibilities for

training and applying medical image analysis models.

In summary, these research trends are driving medical image computing technologies towards becoming
more intelligent, precise, and practical, bringing revolutionary advancements to medical diagnosis and treatment.
Continuous innovation in these technologies will further promote the widespread application of artificial

intelligence in healthcare, providing patients with more efficient and accurate medical services.

Looking Ahead: MICCAI 2025
MICCALI 2025 will be hosted in Daejeon, South Korea, marking its return to Asia. If you are interested,
please consider submitting your work to MICCAI 2025 or its workshops, or attend MICCAI 2025 to hear reports

from top researchers, engineers, and clinical experts worldwide.
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This study aimed to elucidate the cause of object-dependent spatial resolution of ordered subset
expectation maximization (OSEM) regularized with edge-preserving potential prior based on the feature values
such as Peak, Area, and Peak/Area of line spread function (LSF) using computer simulation. The spatial
resolution was assessed using numerical phantoms of point source and disk source with contrast
(signal/background—1) varying 0.01-9 with 11 steps. The detector response was assumed to be a
one-dimensional (1D) Gaussian function with a shift-in variant 3 mm full width at half maximum (FWHM), and
ideal 2D parallel beam data were used with no degradation factors other than blurring. Reconstruction was
performed using OSEM-RD (OSEM regularized by the relative difference prior (RD)) with 64 subsets and 20
iterations. Point source phantom used a 1D Gaussian function to approximate the LSF, whereas disk source
phantom used the cumulative distribution function of a Gaussian function to approximate edge spread function
(ESF). While the evaluation of spatial resolution differs, the correspondence between the LSF and ESF formulas
allows us to discuss spatial resolution using unified feature values between them. The FWHM of OSEM-RD for
a disk source was smaller than that for a point source as expected by feature values.

F—"J— F : edge-preserving potential prior, relative difference prior, spatial resolution, line spread function
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