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Videos
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How to search useful information
from large video corpus? 🤔
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1. Find a relevant video

2. Localize a relevant moment

3. Summarize
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studies all tasks in a hierarchical & end-to-end setup

focuses on solving single taskPrevious work
This work



HiREST (HIerarchical REtrieval and STep-captioning)
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HiREST (HIerarchical REtrieval and STep-captioning)
Text query
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HiREST (HIerarchical REtrieval and STep-captioning)
Text query

Relevant video

7



Text query

Relevant video

Relevant moment
Inside the video
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HiREST (HIerarchical REtrieval and STep-captioning)



Text query

Relevant video

Relevant moment
Inside the video

Breakdown of moments
into several steps
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HiREST (HIerarchical REtrieval and STep-captioning)



Text query

Relevant video

Relevant moment
Inside the video

Breakdown of moments
into several steps

Caption for each step
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HiREST (HIerarchical REtrieval and STep-captioning)
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HiREST (HIerarchical REtrieval and STep-captioning)



HiREST (HIerarchical REtrieval and STep-captioning)
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HiREST (HIerarchical REtrieval and STep-captioning)
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HiREST (HIerarchical REtrieval and STep-captioning)
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HiREST (HIerarchical REtrieval and STep-captioning)
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Dataset Collection
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Stage 1. Video Retrieval and Moment Retrieval

Stage 2. Moment Segmentation and Step Captions

Is video relevant to text query?

Which moment in the video is 
relevant to text query?



Dataset Collection
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Stage 1. Video Retrieval and Moment Retrieval

Stage 2. Moment Segmentation and Step Captions

Segment the video moment into several steps

Describe each step with a short caption



Categories of Text Queries
wide variety of categories
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HiREST vs. Other Video Datasets 
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HiREST vs. Other Video Datasets 
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Various domains



HiREST vs. Other Video Datasets 
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High-quality, diverse step captions written by human annotatorsVarious domains



Baseline Model for HiREST
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Baseline Model for HiREST – Video Retrieval
Find the right video
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Baseline Model for HiREST – Video Retrieval
Find the right video
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Baseline Model for HiREST – Video Retrieval
Find the right video
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Baseline Model for HiREST – Video Retrieval
Find the right video
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Baseline Model for HiREST – Video Retrieval
Find the right video
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Image Models (CLIP-B) vs. Video Models (Frozen-in-Time / MIL-NCE)
- Although CLIP has not seen videos, CLIP is as effective as video models



Baseline Model for HiREST – Video Retrieval
Find the right video
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Image Models (CLIP-B) vs. Video Models (Frozen-in-Time / MIL-NCE)
- Although CLIP has not seen videos, CLIP is as effective as video models

CLIP-B zeroshot vs. CLIP-B Finetuning
- Finetuning CLIP does not help much



Baseline Model for HiREST – Video Retrieval
Find the right video
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Image Models (CLIP-B) vs. Video Models (Frozen-in-Time / MIL-NCE)
- Although CLIP has not seen videos, CLIP is as effective as video models

CLIP-B zeroshot vs. CLIP-B Finetuning
- Finetuning CLIP does not help much

EVA-CLIP-G vs. CLIP-B
- Bigger model helps
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Baseline Model for HiREST – Joint Embedding
Combining multimodal information of video, text query, and audio (ASR)
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Multimodal Encoder

Moment Retrieval

Start
Frame
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Baseline Model for HiREST – Moment Retrieval
Find the right moment

No Mask
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Multimodal Encoder

Moment Segmentation

End
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of step 1

End
Frame
of step 2

End
Frame
of step N

…

Baseline Model for HiREST – Moment Segmentation
Summarize the moment in steps

Mask out the span
that are outside of moments
or previously segmented steps
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Baseline Model for HiREST – Step Captioning
Describe each step in text

Text Decoder

Step Captioning

Multimodal Encoder

Step 1 caption

…

Text Decoder

Multimodal Encoder

Step N caption

…

Step 1 Step N
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Quantitative Evaluation
Joint end-to-end baseline model is similar to / better than task-specific models

Moment Retrieval

Moment Segmentation

Step Captioning
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Quantitative Evaluation
Audio is useful

Removing audio input hurts performance
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End-To-End Hierarchical Video Information Retrieval
Given a text query ‘How to make butter biscuits’, our joint model
1) predicts a relevant moment from a video, 2) segments the moment into steps, and 3) describes the moment step-by-step.



Summary

1. HiREST Dataset

2. Joint Baseline Model
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• A new benchmark that covers hierarchy in video search / multimodal summarization
• Provides high-quality / diverse step captions written by human annotators

• Provides starting point for all 4 tasks
• Shows comparable performance with task-specific baselines

Future work - Beyond ‘How to XXX’ queries
We hope HiREST fosters future work on end-to-end system for holistic multimodal retrieval / summarization 😃

Data / Code / Demo
hirest-cvpr2023.github.io


