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Video-and-Language Tasks

Text-to-Video Retrieval

Query: Toast the bread slices in the toaster

Video Question Answering

Question: What does the lady pour into pot?

Answer: Milk.

Video Captioning

Now, let’s place the tomatoes to the 
cutting board and slice the tomatoes. 



Video-and-Language Datasets

Credit to: Luowei Zhou
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Motivation

Single-Channel Video

Video Frames

Video+Language Datasets on Single-Channel Videos
• Video Retrieval: YouCook2, ActivityNet, …
• Video QA: MSRVTT-QA, MSVD-QA, …
• Video Captioning: YouCook2, ActivityNet, …



Motivation

Single-Channel Video

Video Frames

Video+Language Datasets on Single-Channel Videos
• Video Retrieval: YouCook2, ActivityNet, …
• Video QA: MSRVTT-QA, MSVD-QA, …
• Video Captioning: YouCook2, ActivityNet, …

Model PT Dataset Retrieval Tasks QA Tasks Captioning Tasks

HowTo100M [Miech et al.] HowTo100M MSRVTT, YouCook2 - -

ActBERT [Zhu and Yang] MSRVTT, YouCook2 MSRVTT-QA, LMSDC YouCook2

ClipBERT [Lei et al.] VG + COCO MSRVTT, ActivityNet, DiDeMo MSRVTT-QA, TGIF-QA -

Frozen in Time [Bain et al.] CC+WebVid-2M MSRVTT, MSVD, DiDeMo, LSMDC - -

Video+Language Models
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Single-Channel Video

Video Frames

Video+Language Datasets on Single-Channel Videos
• Video Retrieval: YouCook2, ActivityNet, …
• Video QA: MSRVTT-QA, MSVD-QA, …
• Video Captioning: YouCook2, ActivityNet, …

Model PT Dataset Retrieval Tasks QA Tasks Captioning Tasks

HowTo100M [Miech et al.] HowTo100M MSRVTT, YouCook2 - -

ActBERT [Zhu and Yang] MSRVTT, YouCook2 MSRVTT-QA, LMSDC YouCook2

ClipBERT [Lei et al.] VG + COCO MSRVTT, ActivityNet, DiDeMo MSRVTT-QA, TGIF-QA -

Frozen in Time [Bain et al.] CC+WebVid-2M MSRVTT, MSVD, DiDeMo, LSMDC - -

Video+Language Models

A general video-and-language system should do well on diverse tasks/domains/datasets. 



Multi-Channel Video

Video Frames ASR/Subtitles Audio

Motivation

Video+Language Datasets on Multi-Channel Videos
• Video Retrieval: TVR, How2R, …
• Video QA: TVQA, How2QA, VIOLIN, …
• Video Captioning: TVC, …



Multi-Channel Video

Video Frames ASR/Subtitles Audio

Motivation

Video+Language Datasets on Multi-Channel Videos
• Video Retrieval: TVR, How2R, …
• Video QA: TVQA, How2QA, VIOLIN, …
• Video Captioning: TVC, …

Model PT Dataset Retrieval Tasks QA Tasks Captioning Tasks

HERO [Li et al.] HowTo100M TVR, How2R (Multi-channel)
DiDeMo, MSRVTT (Single-channel)

TVQA, How2QA, VIOLIN TVC

Video+Language Models



Multi-Channel Video

Video Frames ASR/Subtitles Audio

Motivation

Video+Language Datasets on Multi-Channel Videos
• Video Retrieval: TVR, How2R, …
• Video QA: TVQA, How2QA, VIOLIN, …
• Video Captioning: TVC, …

Model PT Dataset Retrieval Tasks QA Tasks Captioning Tasks

HERO [Li et al.] HowTo100M TVR, How2R (Multi-channel)
DiDeMo, MSRVTT (Single-channel)

TVQA, How2QA, VIOLIN TVC

Video+Language Models

A smart video-and-language system should be able to leverage information from different modalities. 



Motivation

Publicly accessible large-scale multi-task benchmarks can facilitate advances in modeling. 

NLP Benchmarks



VALUE Benchmark

• A comprehensive benchmark for Video-And-Language Understanding 
Evaluation



Videos in VALUE

• Diverse video domains

• Varying video lengths

• High multimodal ratios





Analysis on VALUE Benchmark

• Impact of Input Channels and Video-Subtitle Fusion Methods

• Impact of Visual Representations

• Task Transferability Evaluation

• Multi-Task Learning Evaluation



VALUE Baseline: HERO
• Hierarchical EncodeR for Omni-representation Pre-training

• Model Architecture

• Cross-Modal Transformer

• Temporal Transformer

• Pre-training

• Masked Language Modeling 
(MLM)

• Masked Frame Modeling (MFM)

• Video-Subtitle Matching (VSM)

• Frame Order Modeling (FOM)

• Achieving competitive results on 
multi-channel video-and-language 
tasks



Analysis on VALUE Benchmark

• Q1: Is video channel alone sufficient to achieve good performance?

• Meta-Ave: Average of scores across all tasks

Subtitle/ASR contains rich information that are helpful for solving the tasks



Analysis on VALUE Benchmark

• Q2: What is the effective way to fuse video and subtitle embeddings?

Early fusion of temporally-aligned frames and subtitles can help boost model performance



Analysis on VALUE Benchmark

• Q3: How VALUE tasks relate to each other?
• There are large differences between tasks

• Domain gaps

• Different video lengths

• Different task formalization



Analysis on VALUE Benchmark

• Q4: Can we have one model to conquer them all?

• ST: single-task training
• MT by Task: jointly train tasks within the same task type (e.g.: retrieval tasks)
• MT by Domain: jointly train tasks within the same domain (e.g.: YouTube domain)
• AT: a single model trained on all 11 datasets
• AT -> ST: all-task training as pre-training, then finetune on each single task



Analysis on VALUE Benchmark

• Q4: Can we have one model to conquer them all?



VALUE Challenge

https://value-benchmark.github.io

https://value-benchmark.github.io/


VALUE Leaderboard

https://value-benchmark.github.io

https://value-benchmark.github.io/


Thank you


