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Current Challenges in Dataset Distillation
Traditional DD:

• Bi-level optimization: 

ℒ 𝒮, 𝒯 = 𝔼𝜃 0 ~Θ[𝑙𝑐𝑒 𝒯, 𝜃𝒮
𝑇 ]

𝜃𝒮
t = 𝜃𝒮

t−1 − 𝜂∇𝑙𝑐𝑒 𝒮; 𝜃𝒮
t−1

• Re-train a new model for each iteration

High GPU Memory & Time Complexity

Scaling up Problem!
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Taylor-Approximated Matching 
Start with traditional DD:

ℒ 𝒮, 𝒯 = 𝔼𝜃 0 ~Θ[𝑙𝑐𝑒 𝒯, 𝜃𝒮
𝑇
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Using Taylor Expansion:

Transformed into the sum of the gradient matching of the distilled data and original data

In feature space, gradient matching is equivalent to first-order and second-order statistic information matching
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Taylor-Approximated Matching 
For any segment of trajectory from 𝜃𝒮

𝑏
to 𝜃𝒮

𝑏+𝑒
, apply Taylor-approximation:

𝔼𝜃 0 ~Θ[𝑙𝑐𝑒 𝒯, 𝜃𝒮
𝑏+𝑒

]= 𝔼𝜃 0 ~Θ𝑙 𝒯, 𝜃𝒮
𝑏

− 𝛼𝑔𝒯
(𝑏)
(σ𝑡=𝑏

𝑏+𝑒−1𝑔𝒮
(𝑡)
)

Single-step gradient on real dataset comparable with multi-step gradient on synthetic dataset

How to choose the teacher models?



Taylor-Approximated Matching 
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Model Pool Generation

Prior Model Pool Generation Post Model Pool Generation



Algorithm Summary



Experimental Results



Experimental Results



Thanks!
Contact me ruonan@u.nus.edu for further communication

mailto:ruonan@u.nus.edu
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