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1. Der ivation -> Diagnosis
Sufficient condition for zero interference

Old Outputs Unchanged  =>  ΔW Xpast = 0

Safe Update:  ΔWsafe = ΔWor ig (I - V V^T)

> Orthogonality is the sufficient condition: updates in the 
null space avoid changing historical activations.

> But LoRA does not update Delta W directly; it updates A 
and B independently.

LoRA Composite:  ΔW = B ΔA + ΔB A

Observed issue 1: Parameter -level misalignment

> W/o GR has high ||ΔW X_past||F ; 
GR sharply reduces the violation on K/V matrices.

Observed issue 2: feature-space encroachment

Without DML: danger  = 0.405 With DML: danger  = 0.202

2. Method: Resolve Both Failures

Parameter -level stability

> OE estimates the protected historical 
subspace V online, without old 
samples.

> GR reverse-engineers Delta W_safe 
into corrected Delta A and Delta B.

Feature-level plasticity

> DML enforces angular separation from 
old prototypes so new classes have 
low-interference feature regions.

L total = L task + λDML LDML

 OE gives the subspace, GR makes LoRA follow the safe update, 
DML restores plasticity in feature space.

3. Exper iments: What Each Test Proves

1 Prove: the modules are necessary
Experiment: remove/add OE, GR, DML on ImageNet-R

Result: full Janus-LoRA gives best ACC/MAA; 
OE+GR best BWT.

2 Prove: GR fixes update misalignment
Experiment: plug GR into LoRA-DRS and LoRA-GPM

Result: +2.25 ACC and +6.93 BWT on LoRA-GPM.

4. Main Results: Evidence Chain

Main contributions:
Diagnose forgetting as parameter misalignment + 
feature encroachment.
Derive closed-form GR to make LoRA’s composite 
update orthogonal.
Use DML to preserve plasticity by separating new 
and old feature regions.

Ablation analysis on the contributions 
of each module on ImageNet-R 

Impact of Integrating Gradient 
Rectification (GR)

Performance comparison between OE 
and GPM under a single-epoch training 

Density distribution between current task 
samples and historical prototypes


