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Cross-modal retrieval split into 3 stages

Figure 1. Stages in continual cross-modal retrieval (i.e. training feature extractors, indexing and query).
The output of each stage is highlighted in red (i.e. feature extractors, index and ranking, respectively)



Reindexing / not reindexing and 
task known / unknown in query time

Figure 2. Variants of indexing data from a previous task t′ when queried at time t >

t′(a-b) and retrieval (c-d): (a) reindexing, (b)not reindexing, (c) task known, (d)

task unknown



CTNP: cross-task negative pairs

Figure 3. Types of pairs in continual cross-modal retrieval: (a)available in joint training,

and (b) available in continual learning, i.e. without cross-task negative pairs (CTNP).
CTNPs are crucial to avoid overlap between samples of different tasks (bottom)



Causes of forgetting in cross-modal retrieval

Figure 4. Causes of forgetting in cross-modal embeddings: (a) embedding networks become less discriminative due to drift in

parameter space, and (b) unequal drift increases cross-modal misalignment, and (c) task overlap in embedded space (when task is
unknown).



Two variants to overcome forgetting



Experimental results 
--- sequential Visual Genome dataset



Experimental results 
--- sequential MsCOCO dataset



T-SNE visualization

Figure 5. t-SNE visualization of the cross-modal embedding space of SeViGe, with the sharing architecture:
(a) joint training (with CTNPs), (b) joint training (without CTNPs), (c) continual (reindexing), and (d) continual
(no reindexing).



Conclusion

In this paper we propose, to our knowledge, the first study
on how forgetting affects multimodal embedding spaces,
focusing on cross-modal retrieval. We propose a continual
cross-modal retrieval model that emphasizes the
important role of the indexing stage. Cross-modal drifts
are also key factors in forgetting in cross-modal tasks. We
evaluated several specific tools to alleviate forgetting.


