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What is a scene graph
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What is a scene graph
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Applications

Since a scene graph provides structural information of the image, it can be used for
various vision tasks that require a higher level of understanding and reasoning about
images

• Image Captioning

• Image Retrieval

• Visual Question Answering

• Conditional Image Generation
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Priliminary

What is Query?

• Placeholder for anything, including bbox, segmentation mask, etc

• Cross attention with image feature and self attention with other queries

• Learnable
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SGG Approaches

Two Main Approaches

• Two-Stage Methods
• One-Stage Methods

• Object-Triplet Detection Models
• Triplet Detection Models
• Relation Extraction Models
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Two-Stage Methods

1. Separate object detection model and relation prediction model are trained
sequentially

2. They usually detect N objects from the off-the-shelf object detector such as Faster
R-CNN

3. Then all possible combinations of the detected objects are fed into the relation
prediction model to predict the relations between each object pair.

Shortcomings

They have the inherent limitation that the object detector that helps with relation
extraction is trained separately, resulting in a significant increase in model complexity.
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One-Stage Methods, Object-Triplet Detection Models

Object-triplet detection models are characterized by introducing additional triplet queries
and building a triplet predictor on top of the object detector

Example

8 / 29



One-Stage Methods, Triplet Detection Models

Triplet detection models directly detect triplets using triplet queries without an object
detector

Example
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One-Stage Methods, Triplet Detection Models

Shortcomings

• The model architecture became even more intricate to detect subjects and objects
separately since an explicit object detector is not used.

• The triplet prediction models focus on detecting a sub-graph composed only of
objects with relations, overlooking objects in an image that lack explicit relations.
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One-Stage Methods, Relation Extraction Models

Relation extraction models extract a scene graph using a lightweight relation predictor
without separate triplet queries or triplet detector

Example
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New Taxonomies

Component

1. Class and Bbox of subject

2. Class and Bbox of object

3. Class and Bbox of predicate(Box derived from box of subject and object)
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New Taxonomies

Triplet

1. Its image visualization is segmentation mask, indicating a triplet

2. Segmentation masks, derived from components
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Why Triplet

Nothing but a special type of augmentation

• Context

• Distinguish multi-role objects better is all this paper aims for
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Formulation

Conventional Formulation

G = {sk , ok , pk}Kk=1

Paper Formulation

G = {tk , sk , ok , pk}Kk=1

Where tk represents the binary mask of the triplet of sk , ok , pk with a class label
represent predicate class
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Proposed Method
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Feature Extraction
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Feature Extraction

Details
• Resnet-101

• Six-layer transformer encoder
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Hybrid Reciprocal Transformer
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Hybrid Reciprocal Transformer

There exists multiple layers of decoders

Decoders
• Triplet

• Subject

• Object

• Predicate

Output of decoders in j-th layer : Q̂ j
x ; x ∈ {t, s, o, p}
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Decoders
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Decoders

Each Decoer
• Input 1 : Object queries, from previous layer

• Input 2 : Positional Encoding

• Action : Self attention + Cross attention with Image features
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Positional Encoding

Original Positional Encoding

• Learnable

• Denoted as P j
x ; x ∈ {t, s, o, p}

Triple-Guided Positional Encoding

• Bidirectional Refinement between triplet-level and component level features

• P̄ j
x ; x ∈ {t, s, o, p}
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Positional Encoding

Triplet-Guided Positional Encoding

• P̄ j
s = P j
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Also for Bidirectional Refinement

Queries from previous layer are cross-conditioned between triplet features and component
features
Input to next layer

• Q̄ j
t = Q̂ j

t + FFN(MHA(Q̂ j
t , [Q̂

j
x ], [Q̂

j
x ])); x ∈ {s, o, p}

• Q̄ j
x = Q̂ j

x + FFN(MHA(Q̂ j
x , Q̂

j
t , Q̂

j
t)); x ∈ {s, o, p}
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Triplet Feature Alignment Loss

Aligned Query Representations

Q̃ j
x ; x ∈ {t, s, o, p}

Pseudo Tiplet-Level Representation

Q j
t = Q̃ j

s + Q̃ j
o + Q̃ j

p

Similarity Matrix

S j = Q j
t(Q̃

j
t)

T

GT

One-hot encoded, derived from datasets annotations.
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Results

27 / 29



Qualitive Results
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The end

Thanks for your attention
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