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n Tiled rosette instance segmentation — RF-DETR Seg-Small, fine-tuned for one class: dandelion_leaf rosette
HxWx3 patch 12 - 384-d - windowed + broader-context attenton v A
Input RGB frame € R - ~

( N

Seg. supervision (training only) Seg. objective (training only)

S
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n Per-instance growth-point regression — independent DINOv2 ViT-S/14 on RGB crops (no mask pixels as input)
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(a) Held-out measurements (b) Per-frame runtime (RTX 4060 Ti, 16 GB) (c) Lifting to the robot frame (planned D435i integration)
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Figure 2. Overview of the two-network dandelion rosette perception pipeline. Stage I: an overhead RGB frame is cut into overlapping 64072 tiles; a fine-tuned RF-DETR Seg-Small (windowed DINOv2-style ViT-S, patch 12, taps at blocks 3/6/9/12, single-scale P4 projector,
two-stage top-K queries, 4-layer deformable decoder) predicts a score, box and quarter-resolution mask per query. Tile proposals are shifted to image coordinates, de-duplicated and cleaned. Stage II: each surviving proposal box defines a 1.45x square RGB crop that a separate
DINOvV2 ViT-S/14 (blocks 1-10 frozen) maps to a 16x16 token heatmap; a soft-argmax yields a continuous growth point (u, v), learned independently of the mask centroid. Example: held-out Weed-Al tile. The heatmap is a schematic of the soft-argmax target shape, not a
recorded activation. Labels are pseudo / draft masks and mostly geometric center proxies, so the measurements in (a) reflect agreement with those references rather than verified botanical accuracy.






