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The Landscape of Foundation Models

Training compute of notable machine learning models by domain, 2012-23
Source: Epoch, 2023 | Chart: 2024 Al Index report
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A Coarse-Grained Video Task: Captioning

“A person is using a measuring tape

to take measurements of a room.”
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A Finer-Grained Video Task: Object Detection




A Landscape of Video Understanding Tasks
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Fine-grained Video Tasks Are Challenging
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Video Datasets with Fine-grained Annotations, such as trajectories, entity classes, and relations
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Fine-grained Video Tasks Are Challenging
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Fine-grained Video Tasks Are Challenging
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Fine-grained Video Tasks Are Challenging
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Fine-grained Video Tasks Are Challenging
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A Landscape of Video Understanding Tasks
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A Landscape of Video Understanding Tasks
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LASER: Spatio-Temporal Scene Graph Generation

Spatio-Temporal
Scene Graph
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Probabilistic Spatio-Temporal Scene Graph (STSG)

Object Trajectories

L__(12) (24) (36) (48) (60) >

Probabilistic Object Names Probabilistic Object Relations
prob obj id category frame id sub id relationship
0.92 03 adult 0.72 36 03 o4 reaching for
0.06 03 clothes 0.16 36 03 o4 holding

0.82 o4 tape measure 0.93 48 o3 o4 reaching for
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SO N R S E—,

An Illustration with Fine-Grained Video Understanding

A person retrieves a tape
measure to assess the length of
a missing floorboard.
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How to Obtain STSL Program from Caption?

Natural Language Video Caption

A person retrieves a tape measure to assess the length of a missing floorboard.

LLM
Structured Representations
Time Stamp 1 Time Stamp 2 Time Stamp 3
Description: Description: Description:
A person is reaching for a The person is holding the The person is measuring
measuring tape. tape measure. the missing floorboard.
Predicates: Predicates:

Predicates:
name(v1, "person"),

relation(”holding", v1, v2)))
name(v2, "tape measure")

name(v3, "missing floorboard"),

Loc: e€arly Dur: short relation("reaching for", vi, v3)))
relation("reaching for", vi1, v2)))
Code
Loc: €arly Dur: short i Loc: €arly Dur: short
Synthesizer

Spatio-Temporal Specification

Globally(name(v1, "person"), name(v2, "tape measure"), name(v3, “missing floorboard”)) and

Until(Finally(relation("reaching for", v1, v2))), Until(Finally(relation('holding', v1, v2)),
Finally(relation('measuring', v1, v3)))
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SO N S

An Illustration with Fine-Grained Video Understanding
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Putting It All Together!

Video

A person retrieves a tape
measure to assess the length of
a missing floorboard.

Caption
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Putting It All Together!
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Video Spatio-Temporal Scene Graph Generation

Unary Accuracy

Binary R@5

Binary R@10

(o} 0.1 0.2 0.3 0.4 0.5 0.6

fully-supervised  Bours (400 in-domain)  Oours (87K out-of-domain)
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Performance with Different Backbone Models
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Thank you!



	Slide 1: LASER: A Neuro-Symbolic Framework for Learning Spatio-Temporal Scene Graphs with Weak Supervision
	Slide 2: The Landscape of Foundation Models
	Slide 3: A Coarse-Grained Video Task: Captioning
	Slide 4: A Finer-Grained Video Task: Object Detection
	Slide 5: A Landscape of Video Understanding Tasks
	Slide 6: Fine-grained Video Tasks Are Challenging 
	Slide 7: Fine-grained Video Tasks Are Challenging 
	Slide 8: Fine-grained Video Tasks Are Challenging 
	Slide 9: Fine-grained Video Tasks Are Challenging 
	Slide 10: Fine-grained Video Tasks Are Challenging 
	Slide 11: A Landscape of Video Understanding Tasks
	Slide 12: A Landscape of Video Understanding Tasks
	Slide 13: LASER: Spatio-Temporal Scene Graph Generation
	Slide 14: Probabilistic Spatio-Temporal Scene Graph (STSG)
	Slide 15: An Illustration with Fine-Grained Video Understanding
	Slide 16: How to Obtain STSL Program from Caption?
	Slide 17: An Illustration with Fine-Grained Video Understanding
	Slide 18: Putting It All Together!
	Slide 19: Putting It All Together!
	Slide 20: Video Spatio-Temporal Scene Graph Generation
	Slide 21: Performance with Different Backbone Models
	Slide 22: Thank you!

