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Motivation

Real-world perception faces continual shifts in

domains and sensing modalities.

Models must adapt to new conditions without

forgetting previously learned ones.
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MILE Overview

MILE: Mixture of Incremental LoRA Experts
TRAINING
Freeze the backbone. Compute a prototype and learn
one low-rank ΔW expert per new task.

INFERENCE
Router matches  scene embedding to the nearest
prototype and selects the corresponding expert.

EFFICIENCY
≈5% parameter growth per task
 · 1 shared backbone · 1 prototype per task

Results: 
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Weather

Domains

MILE improves over Single Task by +4.63 mIoU and approaches Joint Training performance.

Resistance to Forgetting Modality-Incremental

Large shifts favor specialization: MILE avoids negative
interference observed in Joint Training.

Parameter-isolated LoRA
experts substantially reduce
forgetting across domains.

Expert Routing 
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Results (mIoU):

Learned: 64.14 

Oracle: 64.42 

MILE combines expert specialization
with parameter-efficient scalability.
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◐

UNIFY: One framework for continual semantic

segmentation across domain and modality shifts.

SPECIALIZE: LoRA experts capture shift-specific

knowledge while the backbone remains frozen.

ROUTE: Prototype-based routing selects the

appropriate expert at inference - No task ID required.
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