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Abstract: With the rapid advancement of imaging technologies, high-resolution images have found widespread applica-
tions across diverse fields. Nevertheless, challenges persist under complex weather conditions, multi-scale variations, and the
high computational burden of stereo matching. A high-resolution object detection and distance measurement framework that in-
tegrates a sliding window strategy is proposed. Specifically, input images are partitioned into sub-images with 20% overlap and
subsequently processed by the YOLOv8 model for detection. To enhance model robustness, a GCANet(Gated Context Aggre-
gation Network) module is incorporated into the backbone to enhance feature robustness against atmospheric degradation,

while a HorBlock(High-order Interaction Block) module is introduced to strengthen multi-scale feature representation. A fter de-
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tection, results from the sub-images are merged , and a CloU-based NMS is applied to alleviate over-suppression in dense object

scenarios. Furthermore, a detection box-constrained local stereo matching algorithm is designed, which is then refined with

Weighted Least Squares (WLS) filtering to fill disparity holes and improve depth estimation. Experimental results on a self-

constructed foggy dataset (Fog-A) and the public VisDrone2019 dataset show that the proposed method achieves mAP im-

provements of 9.8 % and 6.1% ,respectively, over the baseline YOLOv8n model. Moreover, the proposed local matching algo-

rithm reduces computation time to one-third of that of the original SGBM and improves matching accuracy by 0.7 %.

Keywords: Imaging optics; high resolution; sliding window; target detection; YOLOv8n; SGBM
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