
Inter-modal forgetting: 

improving multimodal

understanding degrades 

multimodal generation quality.

• When trained sequentially on 

multiple VQA tasks, the visual 

generation fidelity decreases. 

• Underexplored in existing work. 

Intra-modal forgetting: continuously learning new tasks causes 

forgetting on previous learned tasks. 

• When trained sequentially on multiple VQA tasks, performance 

on earlier ones, like ScienceQA, drops dramatically.

• Existing continual learning methods mainly target this forgetting.
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Unified Multimodal Generative Models (UMGMs)

• Integrate both multimodal understanding and 

multimodal generation. 

• Use a single autoregressive backbone. 

• For general-purpose multimodal intelligence.

When continually adapted to new tasks, UMGMs suffer from catastrophic forgetting, i.e. losing 

performance on previously learned tasks. We aim to answer:

1. Do UMGMs experience both intra- and inter-modal forgetting during continual instruction tuning?

2. How can we mitigate both simultaneously?

Key Components

• T-MoE (Text Mixture-of-Experts)

A sparse mixture of LoRA experts dynamically routed per task to reduce intra-modal forgetting 

in multimodal understanding tasks.

• V-Adapter (Visual LoRA Adapter)

A single image adapter regularized via logit-level knowledge distillation from the pre-trained 

model to prevent inter-modal forgetting and maintain image generation fidelity.

• Knowledge distillation (KD)

Teacher: pre-trained model; student: currently training MoDE-adapted model. 

To maintain visual generation capability of the pre-trained model. 

Training Objectives

where 𝜆 balances instruction-following accuracy and visual generation consistency.

* Only MoDE components are updated; the UMGM backbone remains frozen

• Quantitative results: mitigate intra- and inter-modal forgetting

• Qualitative results: mitigate inter-modal forgetting                             
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