
Lightweight Deep Learning Approaches for Microscopic Cell Detection in Resource-Constrained 

Environments 

Accurate and efficient cell detection in microscopic images is essential for biomedical research and clinical 

diagnostics. Due to the wide variation in cell sizes and the differing magnification levels of microscopy 

systems, maintaining robust detection performance across multiple spatial scales—especially for small 

objects—remains a significant challenge. Moreover, deploying deep learning models in real-world 

microscopic systems often faces constraints related to limited computational resources. 

In this talk, I will first present our recent progress on improving object detection architectures for blood cells 

such as Yolo11 to address these challenges. Our approach incorporates multi-scale feature fusion in both 

the 'backbone' and 'neck', along with enhanced re-parameterization convolution techniques to balance 

detection accuracy with computational efficiency in resource-constrained environments. I will also discuss 

the advantages and limitations of applying super-resolution techniques in multi-scale object detection for 

microscopy. 

 


