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Continual Retrieval (CR)

Continual learning on dense retrieval in evolving data streams.
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1. Motivation

Limitations of Existing Methods for CR

Fixed & Past Labeled Pairs 

▪ No generalization to unseen queries.

▪ Requires ground-truth labels.

Soft Memory

Dynamic Topical-Group-Based Pairs

▪ Generalization to unseen queries.

▪ Requires no labels.

2. CREAM: Soft Memory-Based Self-Supervised Learning
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① Token-Level Similarity
To Leverage rich context in label-free settings.
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② Streaming Clustering based on Token-Level Similarity

To efficiently perform computationally expensive operations online.

Fixed-length prototypes from variable-length token arrays.

Incrementally maintained statistics for adaptive decay of outdated clusters.
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Encoder

Random Projection

Locality Sensitive Hash

③ Contrastive Learning with Coreset Pairs

To maximize coverage while minimizing redundancy.

3. Experiments & Results 

Experimental Settings
▪ Streaming sessions: LoTTE, MSMARCO(5 domain, QA) Datasets.

▪ Evaluation Metrics: Success@5, Recall@10.

▪ Bold: Best performance in unsupervised settings.

▪ Underline: Best performance in all settings including supervised.

Unsupervised ResultsSupervised Results

Highlights
▪ CREAM achieves the best performance in the unsupervised setting.

▪ CREAM even outperforms supervised methods on LoTTE.
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