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 Operational Risk : Inability to identify transparent, black, or multi-polymer plastics.
 Lack of Confidence : Models are overconfident, forcing misclassifications on ambiguous items.
 Limited Adaptability : Difficulty adapting to new packaging designs without full retraining.

1. The Challenge: Reliability for Plastic Waste Sorting [1]

2. Proposed Methodology: Multimodal CP Architecture

Multimodal Foundation Models :
 Fuses RGB and HSI to learn

generalizable representations
across domains.

 Enables zero- or few-shot
classification of new materials.

Conformal Prediction (CP) :
 Extends Inductive CP [2] to

complex multimodal foundation
models to safely flag low-
confidence items for manual
inspection.

 Builds on recent work regarding
CP "beyond exchangeability" [3]
to obtain coverage under
spectral/material domain shift.
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4. Expected Results


