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Abstract; Test data generation for object detection systems is crucial for evaluating model performance and identifying potential defects.
Existing methods still have limitations in generating diverse and realistic data. We present SemaGen,a test data generation method for
object detection based on automated semantic editing, which achieves advanced semantic operations such as insertion, deletion, and
replacement through constructing high —quality semantic object libraries and combining automated editing strategies. Specifically, the
proposed method first constructs a semantic object library through multiple screening mechanisms to ensure object semantic integrity and
scene adaptability. Secondly, it utilizes a scene complexity quantification model that comprehensively considers background ratio,
instance quantity ,and spatial distribution to achieve adaptive selection of editing strategies. Finally, it proposes an object importance —
based replacement strategy ,an iterative deletion method,and an intelligent insertion mechanism considering semantic similarity to ensure
the authenticity and diversity of generated images. The experimental results show that SemaGen significantly outperforms the existing
methods on the three object manipulation tasks, generates higher quality images with better FID scores, and confirms its superiority in gen-
erating data quality. In object detection model testing ,SemaGen successfully identifies performance deficiencies of mainstream detectors

such as YOLO v11,SSD,and Mask R—CNN in complex scenarios, providing new insights and tools for generating object detection test
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