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ABSTRACT 

Prior works on self-supervised pre-training focus on the joint training scenario, where massive unlabeled data are 
assumed to be given as input all at once, and only then is a learner trained. Unfortunately, such a problem setting is often 
impractical if not infeasible since many real-world tasks rely on sequential learning, e.g., data are decentralized or 
collected in a streaming fashion. In this paper, we conduct the first thorough and dedicated investigation on self-
supervised pre-training with streaming data, aiming to shed light on the model behavior under this overlooked setup. 
Specifically, we pre-train over 500 models on four categories of pre-training streaming data from ImageNet and 
DomainNet and evaluate them on three types of downstream tasks and 12 different downstream datasets. Our studies 
show that, somehow beyond our expectation, with simple data replay or parameter regularization, sequential self-
supervised pre-training turns out to be an efficient alternative for joint pre-training, as the performances of the former are 
mostly on par with those of the latter. Moreover, catastrophic forgetting, a common issue in sequential supervised 
learning, is much alleviated in sequential self-supervised learning (SSL), which is well justified through our comprehensive 
empirical analysis on representations and the sharpness of minima in the loss landscape. Our findings, therefore, suggest 
that, in practice, for SSL, the cumbersome joint training can be replaced mainly by sequential learning, which in turn 
enables a much broader spectrum of potential application scenarios. 

BIOGRAPHY 

Mr Hu Dapeng is a PhD candidate at National University of Singapore (NUS), advised by Prof. Wang Xinchao. His 
research interest covers representation learning and transfer learning. 
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