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The online video business is up: us marketThe online video business is up: us marketpp

Unique viewers Streams/user

9 M 149 410 000 96 89-Mar 149,410,000 96.8

10-May 182,918,000 185.6

22% 92%

Source: comscorevideometrixSource: comscorevideo metrix



The MissionThe Mission

“To help people find and enjoy the 
world’s premium content whenworld s premium content when, 
where, and how they want it.”, y

Premium is the way that I define it is, it’s done by people who do this for a living. 
Whi h d ’t il th t it h t b t l i iWhich doesn’t necessarily mean that it has to be on television.

— JASON KILAR



The Product



The Product
•Statistics:

•1.2 billion video streams in May, 2010y
•43 million + unique users each month 
•2th ranked video site for overall streams
5 4 illi b dd d l 161 000•5.4 million + embedded players across 161,000+ 

sites 
•Content

Source: comScore Video Matrix May 2010 

Content
• More than 1,700 shows and movie titles
• Over 11,000 hours 
• From  More than 200 Content Providers

•With  40+ Distribution Partners: 
•MSN, Yahoo, Myspace, IMDb, AOL, Comcast, Sling…S , a oo, yspace, b, O , Co cast, S g

• Recently added Labs :
•Hulu Desktop, time based search and caption search



Hulu Plus
• Hulu Plus is a ad-supported subscription product that is 

incremental and complementary to the existing Hulu serviceincremental and complementary to the existing Hulu service.
• For almost all of the current broadcast shows on our service, 

Hulu Plus offers the full season.Hulu Plus offers the full season. 
• You can enjoy Hulu with the following devices: iPhone, 

iPad,iPod touch,Internet-enabled TVs, Blu-ray devices, 
game consoles and set-top boxes.



The Peoplep

Over 200 employees in Santa Monica, New York, 
Chicago and BeijingChicago, and Beijing

People with both start-up and enterprise 
iexperience



Beijing Office (R&D)

ExteriorExterior

Lounge Hall Interior



The Projects

• Front End

j

Front End
• Develop and maintain site features

Pl Sit Di t ib ti P t E b dd d• Player: Site, Distribution Partner, Embedded
• Video Coding
• Video Search

• Celebrity AnnotationCelebrity Annotation
• Recommendation
• Ad Targeting• Ad Targeting



Core Problems
•To help people find and enjoy the world’s p p p j y
premium content

Find their favorite contents, explore new ones 
and watch easily
Provide search, browse and recommendation 
f ti litifunctionalities

•While keeping CP and Advertisers happy
Serving relevant ads

•Large scale challenges of serving billions of g g g
streams per month



The spectrum of video consumptionThe spectrum of video consumptionp pp p
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Previous Research I

N /S t id l i d•News/Sports video analysis and summary
Structure analysis
Highlight extraction
Thus, enables efficient browsing
However, other genres are not well structured

•Audiovisual Archive retrieval
Reuse the recorded contents
On fine granularity of shot
Thus, general concepts as the middle layer
But, is this of interest to common users?



Previous Research II

•Recently largely influenced by User•Recently, largely influenced by User 
Generated Contents (UGC) under web 2.0

Lack of meta data, descriptionLack of meta data, description
May have copy right problems
Thus, content analysis is more favorabley

•Google Research focus in multimedia
Large scale annotationg
Image/Audio/Video Representation
Localization of image-/video-level labels to 

ti l/t l ti f th t tspatial/temporal portions of the content
Large scale matching / Hashing

Source: Google research blog



Core Problems at Hulu: SearchCore Problems at Hulu: Search

•The premium video search challenge
content and user intent understanding g

•Structured data, with rich meta data
Show scene episodes clips trailersShow, scene, episodes, clips, trailers
Role list, description, keywords

•Content representation•Content representation
Meta data is easier to obtain 
and better than visual featuresand better than visual features



Alice’s Adventures in Wonderland



Saturday Night LiveSaturday Night Livey gy g

•Genres
Full, clips, shorts, commercials, news and politics, p p
weekend update Thursday

•Roles
Hosts, guests, writers, 

• It is no easy to tell user intent directlyIt is no easy to tell user intent directly



HowcastHowcast



Ranking functionRanking functiona g u ct oa g u ct o

•Relevance
•Content qualityContent quality
•Freshness
Query log analysis•Query log analysis

Click through as Implicit feedback



UI DesignUI Designgg

•UI may be more important than algorithms!

•Easy to access drop down search with auto suggestion
Emphasis on show and recent episodesp p
Navigates to the show / watch page efficiently 

•Promoted search to hit most relevant shows
•Clustering search result by shows, channels sources  
and genresand genres

Context sensitive clustering options



Tagging is great, but what to tag, for 
premium contents?
Tagging is great, but what to tag, for 
premium contents?premium contents?premium contents?

•Users have less incentive for tagging, auto tagging 
is necessary

•Auto categorization?
•General TRECVID like concepts?•General TRECVID like concepts?



Celebrity receives lots of attractionCelebrity receives lots of attractionyy

•Contents specially for gossiping celebrities
•A lot of queries are for celebrities

•Multimedia /vision technology helps here
Extends to action/event easily
Shows who occurs where in videos
Enhances the celebrity search resultsEnhances the celebrity search results

•General object detection
Should be useful for ad targeting but not matured enough forShould be useful for ad targeting, but not matured enough for 
deploy



Caption searchCaption searchpp



Query aware Thumbnaily



Core Problems at Hulu: BrowseCore Problems at Hulu: Browse

•Help user to navigate inside video and give them 
more control

•Thumbnail based preview
•Trade off between easy of use and feasibility•Trade off between easy of use and feasibility



Thumbnail based previewThumbnail based previewpp



HeatmapHeatmappp



Core Problems at Hulu: RecommendationCore Problems at Hulu: Recommendation

•Popular items (The Harry Potter problem)
•Rating vs. Top kRating vs. Top k
•Precision vs. Diversity
Explanation•Explanation

•Content based vs. Behavior based



Popular items occurs too many timesPopular items occurs too many timesp yp y

• Traditional Method: • Our ApproachTraditional Method: Our Approach
Relation Relation



Core Problems at Hulu: Video AdsCore Problems at Hulu: Video Ads

• Designing effective ad-targeting methods
• Matching ads with the right userg g
• Tracking ad performance
•Our attempts•Our attempts

The Hulu ad selector model
Demo predictionDemo prediction



The Advertising

• Traditional TV ads• Traditional TV ads 
– Mass media, measured by CPM

• Online ads increases
– Banner and context ads
– Video ads are more persuasive 

W h ld b ti– We should be precautious 
– Combining both

– Segment the mass into differentSegment the mass into different 
clusters and show different ads

– Pre-roll, mid roll and end card
– Still, measured by CPM



Source;Morgan StanleySource;Morgan Stanley



The InnovationThe InnovationThe InnovationThe Innovation
Ad experience

St d d Ad F t I t Vid d B d d Sl t• Standard Ad Formats: Instream Video ad, Branded Slate
• Premium Ad Formats:Branded Player slate, Premium 

SlateSlate
• Viewer Choice:Branded Entertainment Selector, Ad 

SelectorSelector



Ad Performance(Same Brand)( )

Source: Nielsen IAG 2008



Ad targeting by demographicsg g y g p

•Gender, age and household

"Half the money I spend on advertising is wasted; the trouble is I don't know 
which half.“                                            John Wanamaker, ~ 1875



Shows vs. GenderShows vs. Gender

•Men are from mars: 
Men’s top 5 shows(sports, political, …)

•Women are from Venus: 
Women’s top 5 shows(lifestyle and fashion )Women s top 5 shows(lifestyle and fashion, …)



Shows vs. AgeShows vs. Agegg

•18~20 users most preferred 5 shows(high school or 
college life, …)

•30~34 users most preferred 5 shows(classical 
animation )animation, …)



Shows vs. HouseholdShows vs. Household

•Users with children most preferred 5 shows(family 
and kids, …)

•User without children preferred 5 shows(global top 
shows )shows, …)



Lessons learntLessons learnt 
•Premium videos are different from UGCPremium videos are different from UGC 
videos

# of viewers and time span of interestp
User behavior is important for browse and search 
ranking
C l b it i f l f t tiCelebrity is of more value for annotation

•Content based video recommendation is worth 
exploringexploring

•Precaution needed while advertising
Better targeting abilityBetter targeting ability
Better recall and brand image



Any Questions?


