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P Motivation: Are Patch Tokens I 1 Raster-to-Vectot

@ OHT replaces fixed patches with adaptive, semantically aligned tokens.

Feature Extractor

* Semantic Boundaries: Patch tokens ignore object structure, fragmenting meaningtul regions.

* Redundancy: Uniform grids waste compute on locally homogeneous areas with little signal diversity.
Tokenizer 7

* Non-adaptive: Prior tokenizers lack end-to-end learning, fixed-budget ViTs cannot adapt token granularity.

* Proposal: Use hierarchical pixel-level partitions + information-criteria pruning to select optimal tokens.

Hierarchy H

B Comparing Token Granularit

Original ViT Quadtree JHT (Ours)

r r N
Mean Information
Subtraction Injection Criterion
111 - \- /
T '
==== Residuals :
---= |
P e T, e W ( |
mos —— (Gradient '
...- [ Feature )
Ll | | u .
=uN EyE - - = No Gradient kxtractor
—1- . N w
. . - .“ -1‘5. | ;I. {-n L_ r :-_"' ' LJ" - ‘ i -___"'- oy Sl g . 4
BN BEEE @? P ey | DN N |2 Superpixels .
EEr EEEEEsnEErnEnn WGIR. . NN '
III..II EEEEEN f*ﬁ_ ) * |
| EEEEEEr T EEEEES BN EEEEEn Yy '\
 EEEEEEEEEEEEE W ..I T L L TR LALY SN Ak
! EEREEEEEEEEEEN T T TTEEEL TS 2N S S
HEREREREREEEEEE | | i |
EEEEEEEEEEEEEE ...II... e\
EEEEEEEEEEEEN lll.ll
EEEE EEEEE EEE
" EEE NEEEECEEEE EEE .
EEE EEEEEEEEEE EEE
EEE BN n .
=TT T
1L NE:
11 n
EEEES 11
11 1T
1T 11
HEER B ] |

ePatch-516
APatch-B16
HPatch-B32

© JHT-S516
20 | A JHT-B16
o E oHT-B32

Acc@]

Resolution

NeurlIPS 2025 — Conference and Workshops on Neural Information Processing Systems — December, 2025 — San Diego, CA, USA

ACKNOWLEDGEMENTS: EuroHPC LUMI (Sigma2 NN8104K) & EuroHPC LEONARDO (ISCRA, Cineca) & SFI Visual Intelligence (RCN 309439) & AURoRA (RCN 359216, RS-2025-03522980).



