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Knowledge Distillation (KD)[1]



Online KD

• self-distillation
• mutual/ collaborative learning



Online KD

• self-distillation / teacher-free distillation
• self-distillation[2]

• born-again network[3]

self-KD born-again



Online KD

• self-distillation
• mutual/ collaborative learning
• DML[4]
• CL[5]
• ONE[6]
• OKDDip[7]

DML

ONE



Problems

• collaborative learning and mutual learning fail to construct an online 
high-capacity teacher
• online ensembling ignores the collaboration among branches and its 

logit summation impedes the further optimisation of the ensemble 
teacher. 
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Methods

• a multi-branch network (each 
branch is a peer) 

• assemble the features from peers 
with an additional classifier as the 
peer ensemble teacher 

• employ the temporal mean model of 
each peer as the peer mean teacher 



Peer Ensemble Teacher 
former work innovation

augmentation applying random 
augmentation only once

𝒎 times 

ensemble logits: logits from multiple 
networks / branches are 
usually summed 

features: concatenate the 
features from peers and 
use an additional fully 
connected layer for 
classification 

loss fixed weight weight ramp-up function 
to control the gradient 
magnitude. 



Peer Mean Teacher 

• use temporal mean models of each peer as the peer mean teacher for 
peer collaborative distillation. 

g – epoch
l – low level 
h – high level
j – j-th classifier
beta - smoothing coefficient function





Problems

• collaborative learning and 
mutual learning fail to construct 
an online high-capacity teacher

• online ensembling ignores the 
collaboration among branches 
and its logit summation impedes 
the further optimisation of the 
ensemble teacher. 

Peer Ensemble Teacher 

Peer Mean Teacher 



Experiments



Ablation

• Comparison with Two-Stage Distillation

• branch num • augmentation
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