
A novel tendency-driven relationship of mutual exclusivity is 
proposed to regulate the interactions between the predictions 
produced by the seed areas and the previous model. Moreover, 
by solving a TME constrained bi-level optimization problem, we 
can generate pixel-level pseudo labels for all classes and update 
model parameters simultaneously.
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Introduction Method Experiment
Task: Weakly incremental learning for semantic segmentation 
(WILSS), the initial training of a segmentation model takes place 
on a set of classes with pixel-level annotations. In the following 
incremental phases, WILSS shifts its focus exclusively to the 
utilization of image-level labels for new classes, without access to 
the old data.


Contradiction:
• A pixel’s label is predicted as belonging to an old class by the 

previous segmentation model but is simultaneously predicted as 
a new class by the seed area in the incremental phases.


• With only image-level labels available for the new classes, a 
formidable conundrum arises in determining whether this pixel’s 
true label corresponds to the new classes or not.

Motivation: 

• How might we generate high-quality pseudo pixel-level labels 
for the new classes to address this conflict issue?

Contributions: 

• We propose a novel tendency-driven relationship of mutual 
exclusivity in WILSS, which effectively mitigates the conflict of 
the predictions generated by the pre-trained model and the 
seed areas.


• We propose a TME constrained bi-level optimization problem, 
through which we can simultaneously generate pixel-level 
pseudo labels for all classes and update the model parameters.


• sExtensive experiments show that Teddy significantly 
outperforms state-of- the-art approaches in existing scenarios 
and data sets, establishing new benchmarks.
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