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Internet Videos

UGC
• Captured, edited, uploaded by 

users
• Diverse contents and un-

controlled quality
PGC
• Professional device and 

photographer
• Well-designed contents and 

guaranteed quality
OGC
• e.g. Hollywood production



Diverse contents in one website

• A general quality assessment solution
Input: any videos
Output: perceptual quality score

• No reference in most cases
Input: only the videos under test
Output: perceptual quality score for this video



Challenges

• Data
• How to collect the subjective score à reliable label
• How many data should we collect à for DL model
• How to run the subjective test with limited budget à reality
• How to remove outliers when we have no ground truth à reliable label

• Model
How to deal with the human perception in such a complicated case?
Universal



Database: Youku-V1K

• Data sampling strategy
• Full coverage
• Uniform
• Small&Valid

Coarse sampling

- Randomly sampling 10K videos from 
Youku

- Uniformly sampling 3K videos from above 
by content category and resolution

Fine 
sampling

- Calculating quality factors, including spatial 
activity, temporal activity, blockiness, blurriness, 
brightness, contrast, flickering, colorfulness, etc.

- Sampling videos to make each factor as 
uniformly distributed as possible



Database: Youku-V1K

Resolution distribution Content category distribution



Database: Youku-V1K

1072 videos
540p – 1080p
13 content categories
UGC + PGC + OGC



Subjective experiment

• Absolute Categorical Rating (ACR) method

• Crowdsourcing
• 300+ naïve observers
• Aged from 18-49 years old
• Approximately 100 votings /observer, avoiding visual fatigue
• 22000+ labeling
• 15+ labels/video
• Videos are randomly presented
• Viewed on PC,  viewing distance uncontrolled



Data Cleaning

• Adopted a probabilistic graphic Model[1] for data cleaning

[1]J Li, S Ling, J Wang, Z Li, and P Callet. A probabilistic graphical model for analyzing the subjective visual quality
assessment data from crowdsourcing. In Proceedings of ACM MM, 2020.



The proposed objective quality modelGCN
To capture the spatial relations



The proposed objective quality modelAttention: 
to enhance the features for 
discriminative
Channels and salient regions



The proposed objective quality model

Optical Flow: 
to capture motion information 
from adjacent frames



The proposed objective quality modelBi-directional LSTM: 
to capture long-term inter-
frames relations, i.e., quality 
fluctuations



Experimental results:
Video databases
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Applications

The proposed model has been widely used at Youku

- Quality score as a ranking factor in recommendation systems
- Low-quality filtering in searching systems
- Low-quality filtering when users uploading their videos
- Quality enhancement indicators



Thank you!


