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Abstract

With the rapid development of edge computing and mobile vision applications, there is a growing demand for efficient and low-
latency instance segmentation systems. This paper designs and implements a complete real-time instance segmentation system. The
system is centered on a lightweight instance segmentation model based on knowledge distillation and adopts a modular, pipelined
engineering architecture, achieving end-to-end processing from multi-source data input to instance segmentation result output.
This paper focuses on elaborating the engineering design and implementation details of the system, including system architecture,
processing flow, module design, and optimization strategies. The system supports various input methods such as cameras, video
streams, and image files, and through key technologies such as adaptive preprocessing, multi-threaded parallel inference, and
intelligent post-processing, it significantly improves processing efficiency while ensuring segmentation accuracy. Experimental
results show that the system achieves an accuracy of 31.0 AP on the COCO dataset and a processing speed of 32 FPS, successfully
balancing accuracy and real-time performance. It is suitable for various practical scenarios such as intelligent security, autonomous
driving, and industrial inspection.
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