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Whole slide 1mage (WSI) region retrieval
remains challenging due to the gigapixel
scale of WSIs and the need to 1dentify
regions with similar semantic distributions
under arbitrary transformations.

* Existing methods fail on region task.

e Suffer from spatial-semantic decoupling.

To enable pixel-level region matching, we
formally define the task and its
approximation and propose the URICA.

* Firstly, Semantic tessellation structures
for effective approximation representation.

* Secondly, Affine-based 1dentifier enables
rotation- and scale-invariant matching.

* Thirdly, A theoretical analysis proves
that adaptive tessellation approximates
pixel-level mask retrieval.

URICA retrieves arbitrary WSI regions by combining semantic tessellation with uniform
affine identifier matching, and locating arbitrary region with ¢ = (x,y,w, h, 8).

(b) Query Region Process (c) Region Retrieval using a Uniform Region Affine Identifier
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The experiments evaluate URICA’s accuracy,
robustness, and efficiency across diverse WSI

retrieval tasks on TCGA™ data with Qdrant™".

(See the paper and appendix for full results.)
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* First, it indexes foreground WSI patches with spatial information for efficient retrieval.
* Then, 1t matches patches based on target identifiers to identify uniform shift groups.
* Finally, URICA reconstructs the matched region for robust region-level retrieval.
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