Video Semantic Analytics and
Visualization

Tong Li

TongL197.github.io

ZJUTVIS Lab
/ Zhejiang University of Technology




Outline

O Background
O Multimedia Data
O Video Data
O Visual Analytics

[0 Related Papers
O Media Video Vis
O Entertainment Video Vis
O Sport Video Vis
O Medical Video Vis
O Surveillance Video Vis
O Summary

[ Surveillance Video
O Summary

O Goals and Challenges
O Video Understanding



Background @ O O Related Papers Surveillance Video

| Multimedia Data
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1 Low Level Vision
Optical Flow Estimation
Image Segmentation
Feature Extraction

...... —> Computer Vision
—> Vjsualization

I High Level Vision
Detection, Recognition, Tracking -+
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O Purpose

Risk assessments on e-commerce videos.
O Target User

Video Reviewer
O Data

E-commerce Video Data: Visual and Audio
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(1) Video Frame (2) Audio Content

T. Tang, Y. Wu, et al. “VideoModerator: A Risk-aware Framework for Multimodal Video Moderation in E-Commerce.”
IEEE Transactions on Visualization and Computer Graphics, 2021.
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(1) Overview

T. Tang, Y. Wu, et al. “VideoModerator: A Risk-aware Framework for Multimodal Video Moderation in E-Commerce.”

IEEE Transactions on Visualization and Computer Graphics, 2021.
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O Cons
There is a lack of detailed descriptions of Risk Tags and Risk Words.
The accuracy of model is not mentioned.
It would be better to draw a pipeline for data processing.
Waste of pixel space.

T. Tang, Y. Wu, et al. “VideoModerator: A Risk-aware Framework for Multimodal Video Moderation in E-Commerce.”
IEEE Transactions on Visualization and Computer Graphics, 2021.
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O Purpose
Explore, understand, and search movie content through the angle of emotion.

O Target User e L AR -
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(2) Emotion Map

C. Ma, et al. "EmotionMap: Visual Analysis of Video Emotional Content on a Map." Journal of Computer Science and Technology, 2020.
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O Cons
The preliminary evaluation work was not described in detail.
The method of dividing the video into events is not mentioned.
There is no correlation between the two kinds of sentiment data.

C. Ma, et al. "EmotionMap: Visual Analysis of Video Emotional Content on a Map." Journal of Computer Science and Technology, 2020.
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O Purpose

Analyze key factors of an inspirational speech and quantitatively evaluate the effectiveness of the factors.

O Target User

Speakers and Speech Experts

O Data

Speech Video, Script, Metadata, Information( Region, Year, Level --*)

Feature Emotional Data( Facial, Text, Audio )

Factors List

Non-emotional Data

Surveillance Video

Factor Modality  Type(p-value) Type(p-value)
Facial Arousal(0.006%) Valence(0.431)
Average Textual Arousal(0.215) Valence(0.088)
Vocal Arousal(0.016%) Valence(0.017%)
Facial Arousal(0.020%) Valence(0.006%)
Volatility Textual Arousal(0.433) Valence(0.438)
Vocal Arousal(0.235) Valence(0.845)
: Diversity Facial Across Emotion Type(0.120)
. Final Facial Arousal(0.002*) Valence(0.020%)
O — Coherence All Arousal(0.124) Valence(0.051)
e ez Happy(0.001%) Sad(0.0736)
© - Ratio Facial Fear(0.582) Angry(0.292)
Surprise(0.115) Disgust(0.306)
o= Neutral(0.488) -
a =i Pauses Vocal Pauses(0.271)
R P Vocabulary Textual Vocabulary(0.089)
= & =
(2) Factors List
(1)

K. Maher, et al. “E-ffective: A Visual Analytic System for Exploring the Emotion and Effectiveness of Inspirational Speeches.”

IEEE Transactions on Visualization and Computer Graphics, 2021.



Background

Related Papers O O @ O O O O

I Entertainment Video Vis I

Surveillance Video

O Solution
O Visualization
I Data Collection
Speech Video Metadata Contest Region Contest Level
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(1) Overview

(3) E-spiral

(4) E-script

K. Maher, et al. “E-ffective: A Visual Analytic System for Exploring the Emotion and Effectiveness of Inspirational Speeches.”
IEEE Transactions on Visualization and Computer Graphics, 2021.
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O Cons
The definition of Valence and Arousal is not explained.
The accuracy of model is not mentioned.

K. Maher, et al. “E-ffective: A Visual Analytic System for Exploring the Emotion and Effectiveness of Inspirational Speeches.”
IEEE Transactions on Visualization and Computer Graphics, 2021.
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O Purpose

Analyze soccer videos to help analysts gain insights into player behavior and team tactics.
O Target User

Team Sport Analysts
O Data

Soccer Match Video

-based

(c) Player Movement

(d) Player Reactions

(1) Visual Analysis

M. Stein, H. Janetzko, et al. “Bring it to the pitch: Combining Video and Movement Data to Enhance Team Sport Analysis.”
IEEE Transactions on Visualization and Computer Graphics, 2017.
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(1) Overview

M. Stein, H. Janetzko, et al. “Bring it to the pitch: Combining Video and Movement Data to Enhance Team Sport Analysis.”
IEEE Transactions on Visualization and Computer Graphics, 2017.
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O Cons
The tasks of domain experts are not rich enough.
Event-based analysis is relatively simple.
Color design conflicts.

M. Stein, H. Janetzko, et al. “Bring it to the pitch: Combining Video and Movement Data to Enhance Team Sport Analysis.”
IEEE Transactions on Visualization and Computer Graphics, 2017.
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O Purpose
Study the muscle activity patterns of patients with brachial plexus injuries.
O Target User
Doctor
O Data
Muscle Signals, Motion Data, Video Record
O Solution
O Visualization

G. Chan, L.G. Nonato, et al. “Motion Browser: Visualizing and Understanding Complex Upper Limb Movement under Obstetrical Brachial Plexus Injuries.”
IEEE Transactions on Visualization and Computer Graphics, 2019.
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H. Li, M. Xu, et al. “A Visual Analytics Approach to Facilitate the Proctoring of Online Exams.”
Proceedings of the CHI Conference on Human Factors in Computing Systems. 2021.
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0 Solution

Abnormal Head Movement Detection: Face Disappearance, Abnormal Head Pose

Surveillance Video

Abnormal Mouse Movement Detection: Blur, Focus, Copy, Paste, Mousemove, Mousewheel
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(1) Overview

H. Li, M. Xu, et al. “A Visual Analytics Approach to Facilitate the Proctoring of Online Exams.”

Proceedings of the CHI Conference on Human Factors in Computing Systems. 2021.
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O Analytics Target
Reduce the time of watching videos.
Understand video with low cost.

O Data Challenge
Big Data. Uneven Quality
Noise Data
Loose Structures or Without Story Units

O Visualization Challenge
Limited pixel space.
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| Video Understanding based on Action Recognition

O Action Recognition
It is difficult to precisely define the boundary and length of the action.
The accuracy is difficult to reach 100%.
It is not possible to label all human actions.

talk to liftpick up  smoke work on a computer ~ open
run/jog watch put down sail boat answer phone close
walk ls'is;e"t;c' carry rowboat  climb (e.g., mountain) enter
jump kisg hold fishing play board game exit
stand hug throw touch play with pets
sit catch cook drive (e.g., a car, -
- grab gl i e by AVA Actions Dataset
bend/bow kick drink paint pull (an object)
crawl give/serve to cut dig point to (an object)
swim take from hit shovel play musical instrument
dance play with kids stir chop text on/look at a cellphone
get up :ﬂ"g ;hake press shoot turn (e.g., screwdriver)
fall down h: " w:ge extract take a photo dress / put on clothing
crouch/kneel ﬁhl.fhii read brush teeth ride (e.g., bike, car, horse)
martial art push write clink glass  watch (e.g., TV)
¥ (14) A-A (A7) A-ix (49)

O Event Understanding

Anything abnormal?

b. Vaguely Define

a. Clearly Define
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