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Abstract

In recent years, machine learning technology has demonstrated groundbreaking potential in the
field of medical image analysis, particularly in the early screening, pathological diagnosis, and prog-
nosis assessment of colorectal cancer. Existing studies have shown that ensemble learning methods
significantly improve the accuracy of tumor staging by integrating multimodal data, while transfer

IR

NEG|IA: BkE, EEN]. HUE s SRS B T RS D] IRIRANMEACEE A7, 2025, 4(6): 56-64.
DOI: 10.12677/jcpm.2025.46477


https://www.hanspub.org/journal/jcpm
https://doi.org/10.12677/jcpm.2025.46477
https://doi.org/10.12677/jcpm.2025.46477
https://www.hanspub.org/

Wik fe, GEIE W

learning strategies effectively address the bottleneck problem of scarce medical image samples.
However, current research still faces challenges such as insufficient model interpretability and poor
performance in small sample learning, especially in terms of generalization ability when dealing
with heterogeneous tumor tissues. Future research should focus on exploring the application po-
tential of self-supervised learning in medical image representation learning, developing multi-scale
feature fusion architectures based on attention mechanisms, and establishing standardized cross-
center validation frameworks. From a clinical application perspective, it is necessary to further op-
timize the computational efficiency of the model, improve the human-machine collaborative deci-
sion-making mechanism, and achieve a smooth transition of artificial intelligence-assisted diagnos-
tic systems to clinical practice.
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