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Introduction

➢ Open-Vocabulary Segmentation (OVS) aims to segment objects from an open-set of 
categories.
○ Training labels ≠ Test labels
○ Zero-shot transfer!

➢ Alignment between visual and semantic feature space in visual-language models 
(VLMs) e.g. CLIP is often exploited for OVS.

3



Introduction

➢ Types of OVS methods:
○ Two-stage approaches:

■ First predict class-agnostic region 
proposals then feed them to CLIP 
for final predictions.

○ One-stage approaches:
■ Embeddings from CLIP are directly 

used to predict masks.
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Basics: CLIP
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Basics: CLIP
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Language-Driven Semantic Segmentation (LSeg)
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Language-Driven Semantic Segmentation (LSeg)
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Language-Driven Semantic Segmentation (LSeg)

● Text Encoder: CLIP Text encoder
● Image Encoder: ViT
● Word-pixel correlation tensor:
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Language-Driven Semantic Segmentation (LSeg)

● Spatial Regularization Block: 
○ Decoding block
○ Ensure: all operations need to stay equivariant w.r.t. labels
○ Depthwise convolution is used.
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Language-Driven Semantic Segmentation (LSeg)

● Quantitative Results:
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Language-Driven Semantic Segmentation (LSeg)
● Qualitative Results:
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Language-Driven Semantic Segmentation (LSeg)

● Qualitative Results:
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CAT-Seg: Cost Aggregation for Open-Vocabulary 
Semantic Segmentation
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CAT-Seg: Cost Aggregation for Open-Vocabulary 
Semantic Segmentation
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CAT-Seg: Cost Aggregation for Open-Vocabulary 
Semantic Segmentation

● Cost Computation and Embedding:
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Image Embeddings:

Text Embeddings:

Cost Volume:

Cost:



CAT-Seg: Cost Aggregation for Open-Vocabulary 
Semantic Segmentation

● Spatial Aggregation:
○ Operates on each class slice separately 
○ Consists of Swin-T blocks
○ Embedding guidance is used from CLIP vision 

embeddings.
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CAT-Seg: Cost Aggregation for Open-Vocabulary 
Semantic Segmentation

● Class Aggregation:
○ Operates on each spatial location separately 
○ Consists of Linear Transformer blocks
○ Embedding guidance is used from CLIP text 

embeddings.
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CAT-Seg: Cost Aggregation for Open-Vocabulary 
Semantic Segmentation

● Upsampling Decoder:
○ Standard decoding block consisting of:

■ Bilinear Upsampling
■ Concatenation with intermediate features 

from CLIP Vision encoder
■ Conv layer
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CAT-Seg: Cost Aggregation for Open-Vocabulary 
Semantic Segmentation

● Quantitative Results:
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CAT-Seg: Cost Aggregation for Open-Vocabulary 
Semantic Segmentation

● Qualitative Results:

21



CAT-Seg: Cost Aggregation for Open-Vocabulary 
Semantic Segmentation

● Ablation studies:
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CAT-Seg: Cost Aggregation for Open-Vocabulary 
Semantic Segmentation

● Ablation studies:
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Thank you!
Questions?
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