
FADRM: Fast and Accurate Data Residual Matching for Dataset Distillation

Motivation

1) Information Vanishing: As optimization progresses, 

information density first increases but later declines due to local 

feature loss, causing information vanishing that reduces image 

fidelity and downstream performance.
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2) High Computational Overhead: Large-scale data synthesis 

demands high computation, with EDC taking ~70 hours for a 50-

IPC dataset, limiting large-scale or repeated experiments.

Problem Statement

Dataset Distillation (DD) aims to synthesize a compact dataset 

𝒞 that allows a model trained on it to perform comparably to one 

trained on the full dataset 𝒪. The objective is to minimize the 

performance gap between the two models:

argmin
𝐶,|𝐶|

sup
𝑥,𝑦 ~𝒪

|𝐿(𝑓𝜃𝒪 𝑥 , 𝑦) − 𝐿(𝑓𝜃𝐶 𝑥 , 𝑦)|

The key challenge is to preserve essential information and

generalization ability while drastically reducing data size and

computational cost.
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Methodology

Experimental Results

Theoretical Guarantee

Cross-Architecture Generalization Analysis

Our method is based on three components: 

1) Adjustable Residual Connection – mitigating Information Vanishing.

2) Muti-resolution Optimization 

3) Mixed-Precision Training improve generation efficiency.

In ARC, a large merge ratio 

favors optimized patches; a small 

one favors original patches.
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Code is here

Paper is here


	Slide 1

