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Composed Image Retrieval (CIR)



CIR Vs Zero-shot CIR

Composed Image Retrieval (CIR)

Supervised Training

Requires labeled triplets

(Reference + Text → Target)

Learned Fusion Module

Trains a dedicated transformation

Data-Dependent

Limited by annotation cost

(e.g., FashionIQ)

High In-Domain Accuracy

Strong on seen categories

Zero-shot CIR 

Training-Free

No task-specific triplet data

Pretrained Vision-Language Model

Uses models like CLIP[1] directly

Highly Scalable

Generalizes to open-domain queries

Robust Out-of-the-Box

Good performance across diverse queries

[1] Radford et al., Learning Transferable Visual Models From Natural Language Supervision, ICML 2021



Zero-shot Composed Image Retrieval 

• Token based approach e.g., Pic2Word [1], LinCIR [2]

[1] Saito, K., et al., Pic2Word: Mapping Pictures to Words for Zero-shot Composed Image Retrieval, CVPR 2023
[2] Ge, Y., et al., Language-Only Training of Zero-Shot Composed Image Retrieval, CVPR 2024.

Token



Zero-shot Composed Image Retrieval 

• Token based approach e.g., Pic2Word, LinCIR

• Caption based approach e.g., CIReVL [1], SEIZE [2]

[1] Karthik, S., et al., Vision-by-Language for Training-Free Compositional Image Retrieval, ICLR 2024
[2] Yang et al., Semantic Editing Increment Benefits Zero-Shot Composed Image Retrieval, ACM MM 2024



Research Gaps in ZS-CIR

• Static query embedding representations.
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Research Gaps in ZS-CIR

• Static query embedding representations

• Insufficient utilization of image embeddings

Saito, K., et al., Pic2Word: Mapping Pictures to Words for Zero-shot Composed Image Retrieval, CVPR 2023



Research Gaps in ZS-CIR

• Static query embedding representations

• Insufficient utilization of image embeddings

• Suboptimal fusion of text and image embeddings.

Saito, K., et al.,  Pic2Word: Mapping Pictures to Words for Zero-shot Composed Image Retrieval, CVPR 2023



PDV: Prompt Directional Vectors 

PDV-T: composed text embedding



PDV-I: Composed Image Embedding



PDV-F: Fusion of PDV-T and PDV-I

Navie Fusion PDV-F



PDV and Its Variants



When and Why PDV Works



When and Why PDV Works



When and Why PDV Works



Experiment Setups

Baselines:

• Token-based methods: Pic2Word, SEARLE [1]

• Caption-based methods: CIReVL, LDRE [2]

Datasets:

• FashionIQ, CIRCO, CIRR

[1] Baldrati et al., Zero-Shot Composed Image Retrieval with Textual Inversion, ICCV 2023
[2] Yang et al. LDRE: LLM-based Divergent Reasoning and Ensemble for Zero-Shot Composed Image Retrieval, SIGIR 2024



Quantiative Results



Qualitative Results: PDV-T



Qualitative Results: PDV-I



Qualitative Results: PDV-F



Conclusion and Other Contributions

• PDV is an effective plug-and-play approach for ZS-CIR. 

• PDV addresses three key limitations of existing methods: static query 

embeddings, insufficient utilization of image embeddings, and suboptimal 

image-text fusion. 
• PDV further introduces auto-tuning of α and efficient iterative retrieval via 

gallery filtering. 
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