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The News Video Boom
Ø The news video universe is expanding



The News Video Boom
Ø The news video universe is expanding

Ø How to organize such unstructured videos for better story understanding?



Contributions
Ø Formulate the video timeline modeling problem

Ø Present a realistic benchmark dataset: YouTube-News-Timeline

Ø Formalize quantitative metrics

Ø Propose several exploratory deep learning methods



Video Timeline Modeling
Ø A set of videos belonging to a specific news topic --> a number of ordered nodes to form a 

timeline, where each node corresponds to a set of videos selected from the input video set

Ø Arrange a collection of unstructured news videos into a evolutionary timeline story 



Dataset Challenges

Ø News stories are complicated

Ø Lack a golden timeline for a news topic

Ø Impossible to assign an overwhelming number of videos to nodes with human service



The YouTube-News-Timeline Dataset
Ø Data collection pipeline

Ø NewsEmbed [1]

Ø Sanity assurance

Ø Prioritize high precision in the retrieval

Ø Reduce ambiguity between consecutive events

[1] Jialu Liu, Tianqi Liu, and Cong Yu. "NewsEmbed: Modeling news through pre-trained document representations.” KDD, 2021.



The YouTube-News-Timeline Dataset
Ø Data example

Ø More than 12k timelines and 300k videos



Evaluation Protocol
Ø What aspects should we measure?

Ø If the events are correctly identified?

Ø If the video ordering is correct to represent the story evolution?

Ø Node-level precision and recall

Ø Node-level Hamming distance

Ø Node-level Euclidean distance

Ø Video pairwise agreement accuracy



Methods for the Problem
Ø V-Transformer, Tri-Transformer, w/ cross-modal distillation



Experiments
Ø Performance of the proposed models

Ø Reference optimum: the test performance of the teacher model with text information



Experiments
Ø Example of predicted timeline
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