Highlights
· A controlled two-stage vision framework links ROI localization with lesion segmentation.
· DT-YOLO combines DualPConv, Triplet Attention, and MPDIoU for lightweight localization.
· ROI Alignment Score quantifies the spatial suitability of detector-generated regions.
· A fixed DeepLabV3+ backend isolates the downstream effect of ROI localization.
· Experiments quantify the relationship between detection, ROI quality, and segmentation.

