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Abstract
Innovation
The proposed CpAug method represents a refined augmentation specifically 
for anti-spoofing. 

① Unlike the conventional copy-paste that only concatenates utterances, 
CpAug also substitutes segments.

② Explore four blending strategies that consider the same / different 
speakers and spoofing attack types when creating augmented instances.

③ CpAug integrates basic signal processing to mitigate problems from 
directly concatenating signals.

CpAug: Refing Copy-paste Augmentation
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 We proposed the CpAug tailored for anti-spoofing using concatenation and 
substitution policies and found it performs well on the ASVspoof’ 19LA 
and 21LA tests.

 We explored four different blending strategies and found that using the 
same spoofing attack type achieves the best performance.

 The proposed CpAug and Rawboost work well together, with the 
Rawboost(sub-satt-sspk) giving the best results.

Methodology
• The Conventional Copy-paste Augmentation

• Substitution Policy
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• Concatenation  Policy

Different Blending Strategies

Tab. 1. Details of the augmented datasets with four blending strategies. 

Concatenation 

Substitution

Experimental Results

Tab. 2. Performance in EER (%) and t-DCF on 19LA 
test set with different policies.  

Tab. 3. EER (%) and t-DCF on 19LA and 21LA tests 
with different blending strategies using Rawformer.  

Tab. 4. Performance of combining the CpAug and Rawboost 
on the 21LA test set. 

• conve CP: the conventional copy-paste augmentation
• r: the number of concatenated utterances or substituted segments

④ Compare the performance of the proposed CpAug with now widely-used 
Rawboost, highlighting their synergistic benefits.

Results
① Compared with no data augmentation, the CpAug with substitution 

policy leads to relative improvements of 43%  and 38%  on the 
ASVspoof’ 19LA and 21LA, respectively. 

② The CpAug and Rawboost synergize effectively, achieving an EER of 
2.91% on ASVspoof’ 21LA.

• sub-satt-sspk (Rawboost): Rawboost augmentation before ‘sub-satt-sspk’
• Rawboost (sub-satt-sspk): Rawboost augmentation after ‘sub-satt-sspk’
• Rawboost,sub-satt-sspk: independent augmentation using Rawboost and 

substitution strategies, separately
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