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ABSTRACT

Deep Representation Learning Methods for Large-Scale

Machine Learning

Zhang Bo (Computer Software and Theory)
Directed by Prof. Li Ming

ABSTRACT

Deep representation learning underlies modern machine learning. As data and models
grow, learning transferable representations efficiently under a fixed compute budget becomes
a central problem. This thesis studies representation learning at scale and makes three con-
tributions: a contrastive method with a memory bank that supplies many negatives without
large batches; a distributed training scheme with hierarchical gradient compression that re-
duces communication by about 60%; and a systematic evaluation of transfer to image and text
tasks. At equal compute, the proposed method improves linear-evaluation accuracy by 2.7

percentage points over the baseline.

KEY WORDS: representation learning, contrastive learning, large-scale training, distributed
optimization
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