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We want to help content creators make their 
content more easily discoverable and help API 
developers to get the most out of semantic 
annotations on YouTube.



YouTube Topics API

YouTube associates resources (videos, channels) with Freebase topics.

The Topics API exposes the following functions:

■ See the Freebase topics associated with YouTube resources
■ Find YouTube resources associated with Freebase topics.

 



Outline

■ Existing consumers of video annotations and the Topics API
■ Video annotation example: before and after
■ Video annotation process
■ Tips for improving annotations
■ Walkthrough of a demo application
■ Future work

 



Who uses this
(Hint: cool kids)



YouTube and API users

● Homepage content and clustering
● Video and Channel recommendations
● Search
● YouTube house channels
● YouTube's channel browser

 



Annotations for uploads



What's this video about?

 

http://www.youtube.com/watch?v=uyK2LOMSH7I


What's this video about: Topics API

https://www.googleapis.com/
 

 



What's this video about: Topics API

https://www.googleapis.com/youtube/v3
 

 



What's this video about: Topics API

https://www.googleapis.com/youtube/v3
    /videos?id=wN7UusS8Hfc

 



What's this video about: Topics API

https://www.googleapis.com/youtube/v3
    /videos?id=wN7UusS8Hfc&part=topicDetails&key={YOUR_API_KEY}

 



What's this video about: Topics API

https://www.googleapis.com/youtube/v3
    /videos?id=wN7UusS8Hfc&part=topicDetails&key={YOUR_API_KEY}
{

 "kind": "youtube#videoListResponse",

 "etag": "\"q5EFha4MIlFsv3CHCRICCAU0wsE/HSzxDIrgAGSrsav253CQA4GOUC0\"",

 "items": [

  {

   "id": "wN7UusS8Hfc",
   "kind": "youtube#video",

   "etag": "\"q5EFha4MIlFsv3CHCRICCAU0wsE/xIRcDuUgoIKWAgIL3j_Kp9JKdkw\""

  },

....

 





What's this video about: Topics API

https://www.googleapis.com/youtube/v3
    /videos?id=uyK2LOMSH7I&part=topicDetails&key={YOUR_API_KEY}

...  
{

   "id": "uyK2LOMSH7I",
   "kind": "youtube#video",

   "etag": "\"q5EFha4MIlFsv3CHCRICCAU0wsE/V3USZrU1QmCPUIeydY5z08p78Fw\"",

   "topicDetails": {

    "topicIds": [

     "/m/0jnvp",

     "/m/04h3kx"

    ]

  ...  



What's this video about: Topics API

https://www.googleapis.com/youtube/v3
    /videos?id=uyK2LOMSH7I&part=topicDetails&&key={YOUR_API_KEY}

...  
{

   "id": "uyK2LOMSH7I",
   "kind": "youtube#video",

   "etag": "\"q5EFha4MIlFsv3CHCRICCAU0wsE/V3USZrU1QmCPUIeydY5z08p78Fw\"",

   "topicDetails": {

    "topicIds": [

     "/m/0jnvp",

     "/m/04h3kx"

    ]

  ...  



What's this video about: Topics API

https://www.googleapis.com/youtube/v3
    /videos?id=uyK2LOMSH7I&part=topicDetails&&key={YOUR_API_KEY}

...  
{

   "id": "uyK2LOMSH7I",
   "kind": "youtube#video",

   "etag": "\"q5EFha4MIlFsv3CHCRICCAU0wsE/V3USZrU1QmCPUIeydY5z08p78Fw\"",

   "topicDetails": {

    "topicIds": [

     "/m/0jnvp",

     "/m/04h3kx"

    ]

  ...  



How videos are annotated
Annotation by example



Video Annotation Data Sources

 

Text Metadata

A/V Features

Video Context



Video Annotation Data Sources: Text Metadata

 

Text Metadata

A/V Features

Video Context



Video Annotation Data Sources: Text Metadata

● Title, Description, Tags
● Many-to-many associations
● Entity extraction from consistent text
● Availability: Immediate

 



Video Annotation: Graph Building

 

/m/0jnvp
(Infant)

/m/054_l
(Mirror)

/m/02l215
(Reflection)

/m/029wnx
(Daughter)

/m/0lbxz
(Mother)

/m/048knlz
(Love)

/m/04h3kx
(Cute)

/m/0db6d
(Kiss)

Text Metadata Video ContextA/V Signals



Video Annotation: Graph Building

 

Concept Links

/m/0jnvp
(Infant)

/m/054_l
(Mirror)

/m/02l215
(Reflection)

/m/029wnx
(Daughter)

/m/0lbxz
(Mother)

/m/048knlz
(Love)

/m/04h3kx
(Cute)

/m/0db6d
(Kiss)

Text Metadata Video ContextA/V Signals



Video Annotation: Scoring and Ranking

 

Infant

Mirror Reflection

DaughterMother

Love

Cute

Kiss



Video Annotation: Scoring and Ranking

 

Mirror Reflection

DaughterMother

Love Kiss

Infant Cute



Video Annotation: Scoring and Ranking

 

Mirror Reflection

DaughterMother

Love Kiss

Infant Cute



Video Annotation Data Sources: A/V Features

 

Text Metadata

A/V Features

Video Context



Video Annotation Data Sources: A/V Features

● Audio and Video signal classification
■ Ideal for games
■ Less ideal for general content
■ Active development

● Availability: Minutes after upload

 



Video Annotation Data Sources: Video Context

 

Text Metadata

A/V Features

Video Context



Video Annotation Data Sources: Video Context

● Entities from context
■ Comments
■ Web embeds
■ User engagement

● Noisy but useful signals
■ "Jawed Karim"
■ Web embeds and comments agree

● Availability: Function of popularity

 



Annotations in Practice



Annotations are only 
on public videos

Title does not 
accurately describe 

content.

No tags nor description



Annotations are only 
on public videos

Title includes subject

Tags, description reinforce title



Understanding centrality

● Central: complete, specific, compact
● Ex: Semantic Video Annotations in the YouTube Topics API: Theory and Applications

○ [Semantic Annotation], [Google IO 2013], [Youtube API]
○ [Semantic Annotations in the Youtube API at Google IO 2013]

● Would you include it...
○ ...in your summary of this video
○ ...on a channel about this topic

● Relevant is not central
● Related is not central

 



What to expect with annotations

● 1-3 specific annotations
● Annotation consumers can use canonical types, freebase data dumps
● Annotation quality increases with video popularity
● Uploaders can bootstrap annotations

○ Precise titles
○ Cohesive descriptions
○ NOT: song lyrics, video production details, etc.

 



Demo
Grouping videos by canonical type



● Search for 100 videos that were annotated with Origami
● Look up the notable types of each video-entity annotation
● Cluster entities by notable types (ex: Cat, Bat, etc. in Organism)
● Show videos with Organism-type entities grouped by entity

What just happened?

 



Demo API calls
Freebase suggest widget 

Freebase search

Video list (id=...)

topic id

central topic idsvid
eo id

s

Universal search (topicId=...)



Freebase suggestion widget
https://developers.google.com/freebase/v1/search-widget



Demo functionality

● Generalize from specific annotations
● Leverage domain-specific knowledge
● Ex: Movie site, look for trailers, interviews with actors, etc.





https://developers.google.com/apis-explorer/#p
   /youtube/v3/youtube.search.list?part=id%252Csnippet&topicId=%252Fm%252F0drh_&_h=2&

Find YouTube resources by a Freebase topic





Video annotations
See what Freebase topics are associated with a video

https://developers.google.com/apis-explorer/#p
    /youtube/v3/youtube.videos.list?part=topicDetails&id=X4L5nDDgEEk&_h=3&





Notable names for Freebase topics
Filter: (any mid:<topic id>)

https://www.googleapis.com
  /freebase/v1/search?query=&limit=10&filter=(any+mid:/m/0drh_)

http://api-examples.freebaseapps.com/search



Want more code? Codelab!  Friday

YouTube Topics API + Freebase API



Open Issues and Future Work



Quality

● Human Evaluations
■ Video-Entity pairs
■ Off-topic, Relevant, Central per language

● Feedback
■ @YouTubeDev
■ https://code.google.com/p/gdata-issues

● Work in progress
■ Reducing off-topic
■ Maintaining coverage

 



Open Issues

● Common Knowledge
■ Rarely linked
■ Assumed well-known

● New Topics
● Local facts
● Overlapping names

 



Open Issues

● Common Knowledge
● New Topics

■ Not in Freebase / KG
■ Weak supports

● Local facts
● Overlapping names

 



Open Issues

● Common Knowledge
● New Topics

■ Not in Freebase / KG
■ Weak supports

● Local facts
● Overlapping names

 



Open Issues

● Common Knowledge
● New Topics

■ Not in Freebase / KG
■ Weak supports

● Local facts
● Overlapping names

 



Open Issues

● Common Knowledge
● New Topics
● Local facts

■ Limited supports
■ Increased ambiguity

● Overlapping names

 



Open Issues

● Common Knowledge
● New Topics
● Local facts
● Overlapping names

■ Synonymous entities
■ Same concept space
■ Ex: Nirvana

 



Future Work

● Relevant annotations
■ Ex: Location of a live event, band members
■ Relevant is NOT low-confidence central
■ Relevant is NOT related

● Taxonomy annotations
■ Multi-tier taxonomy
■ Ex: Tennis, Racket Sports, Sports

 



Future Work

● Relevant annotations
■ Ex: Location of a live event, band members
■ Relevant is NOT low-confidence central
■ Relevant is NOT related

● Taxonomy annotations
■ Multi-tier taxonomy
■ Ex: Tennis, Racket Sports, Sports

 



Future Work

 

● Central
■ Google Glass
■ Diane von Furstenberg

● Relevant
■ New York Fashion Week

● Taxonomy
■ Gadgets
■ Technology



Thank You!
Philipp Pfeiffenberger, Shirley Gaw

philippp@google.com
sgaw@google.com


