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Introduction
Open Problem in AI for Science: Can we map molecular structure to human olfactory perception? 
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Challenge
public datasets (multi-label classification) are highly heterogeneous


descriptor set --> no canonical representation, different cardinality (GS-LF=138, BP=74)

active label density --> GS-LF (5 labels, fine-grained), BP (1.4 labels, coarse-grained)


mixture perception reflect non-linear effects (agonism/antagonism)
Contribution

unified embedding space that aligns single molecules and mixtures

leverage a chemical foundation model (FM) providing robust molecular representations

introduce an aggregator module capturing asymmetric component interactions

mitigate heterogeneity in the label distribution of different datasets *GS-LF&POM (Lee, Science 2023), BP&MPNN-GNN (Sisson, ACS Omega 2025)

AROMMA

Aggregated Representations of Olfaction via Molecule and Mixture Alignment
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mixture-level

asymmetric interaction (MSA)

permutation invariance (CA)

Results

Class-aware pseudo-labeling

floral fruity fresh
+ -->

jasmine lavender rose

Average AUROC(↑) scores on GS-LF (single molecules) +3.2%, 
BP (mixtures) +19.1%, and their combination
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Finding :

Training strategy
class-aware pseudo-labeling

proportion of positive labels in GS-LF
Ablation study on the main components of AROMMA

class specific threshold     for BP


