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Background

Class-Incremental Learning: 

Class-Incremental Learning: A Survey         TPAMI 2024

Major Challenges:

• catastrophic forgetting

• overfitting

Few-Shot Class-Incremental Learning (FSCIL): 

Base phase(task 0): sufficient samples

Incremental phase(task 1~n): a few samples



Motivation

How can  we effectively leverage pre-trained 

knowledge and domain-specific visual priors 

to adapt the large-scale model using few 

samples without additional training?

Bi-level Modality Calibration (BiMC)



Method



Method

Intra-modal classifier calibration

Textual modality

𝜆𝑇 : the intensity of intra-modal calibration within the text modality

𝑡𝑐,𝑗 : j-th LLM-generated description for class c

𝑛𝑐 : the number of descriptions for class c

𝑔(∙): the text encoder

These templates fails to capture category-specific 

nuances, making them particularly inadequate for  

fine-grained classification tasks



Method

Intra-modal classifier calibration

𝜇𝑐
𝐼 : naive visual prototype of class c. 

𝑥𝑐,𝑗 : j-th image belonging to class c

m𝑐 : the number of training images in class c

𝑓(∙): the visual encoder

Visual modality 

where

𝜆𝐼 : the  strength of the visual intra-modal calibration

𝑠𝑏,𝑐 : the normalized cosine similarity between the visual  prototypes of    

class b (from the base classes) and class c

<∙,∙>: cosine similarity

the limited number of samples in incremental 

phase inevitably leads to biased estimates of 

new class prototypes.

using base class to calibrate 



Method

Inter-modal classifier calibration

Inference



Method

Semantic and covariance-enhanced metric

previous metrics effectively mitigate modal bias, but they primarily measure 

sample distances from distribution centers.  This isotropic approach struggles 

to capture higher-order information and complex data relationships.

leveraging statistical information from existing data 

for more comprehensive and efficient measurements

For task t:

avoid singularity
𝛾: the strength of  regularization

d: feature dimension

𝑡𝑟(∙): trace operator of a matrix

continuously evolving shared covariance matrix

Given a test sample x, calculate its score as:



Method

Cross-modal category nearest neighbor metric

✓ To better leverage LLM-generated category descriptions

where

Inference score reorganization strategy

base-derived covariance matrices perform poorly in 

distinguishing new class data

• covariance from extensive base data fails to  align 

with new classes

• the limited data available for  new classes prevents 

accurate covariance estimation

for new classes



Experiments



Experiments

Comparison with trainable methods
Analysis on hyper-parameters



Ablation study



Thanks!


