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Search for news broadcasts: o I

The Vanderbilt Television News Archive is the world's most extensive and complete
archive of television news, We have been recording, preserving and providing access to
television news broadcasts of the national networks since August 5, 1968,
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The collection spans the presidential administrations of Lyndon Baines Johnson, Richard Nixon,
Gerald Ford, Jimmy Carter, Ronald Reagan, George H.W. Bush, Bill Clinton, George W. Bush
and Barack Obama, The core collection includes evening news broadcasts from ABC, CBS, and
MBC (since 1968), an hour per day of CNN (since 1995) and Fox News (since 2004). Special
news broadcasts found in the Archive include political conventions, presidential speeches and
press conferences, Watergate hearings, coverage of the Persian Gulf War, the events of
September 11, 2001, the War in Afghanistan, and the War in Iraq.
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Applications of Anchor Detection

1. Provide strong cues for story segmentation

2. Extract news story summaries/previews

TURNING TO TECH, SHARES OF RESEARCH IN MOTION REBOUNDED FROM A ONE MONTH LOW. THE

COMPANY'S NEXT GENERATION BLACKBERRY-10 PRODUCT LINE IS EXPECTED TO BE UNVEILED IN
JUST A FEW WEEKS. YOU MAY REMEMBER SHARES SOLD OFF LAST WEEK AFTER THE COMPANY |CC
ISSUED A CAUTIOUS OUTLOOK FOR ITS FOURTH QUARTER RESULTS. BUT TODAY SHARES

BOUNCED BACK: UP 11.5% TO A UNDER $12.

3. ldentify anchors for general person recognition

Don’t confuse anchors with
other people in the videos

™~

Anchor Brian
Williams
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Applications of Preview Matching

s for story segmentation
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1. Provide strong cue

JUST A MESS. IN WASHINGTON, LAWMAKERS LEAVE TOWN FOR THE HOLIDAYS. THE CLOCK TICKS

DOWN TO THE SO-CALLED FISCAL CLIFF. LATE TODAY, THE PRESIDENT HASTILY APPEARS TOASKIF |CC
SOME OF THIS BUSINESS CAN BE FINISHED SOON.
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Outline

* Related work in news video analysis
Long-range visual similarity

* Anchor detection algorithm

Preview matching algorithm
Experimental results
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Related Work in News Video Analysis

« Model-based anchor detection
[Zhang et al., 1998] [Hanjalic et al., 1998] [Liu et al., 2000]

* Model-free anchor detection
[Gao et al., 2002] [De Santo et al., 2006] [D’Anna et al., 2007]
[Ma et al., 2008] [Broilo et al., 2011]

« Spatio-temporal slices for reporter detection
[Liu et al., 2007] [Zheng et al., 2010]

* Classification of news video shots
[Bertini et al., 2001] [Xiao et al., 2010] [Lee et al., 2011]

Chen et al., Analysis of Visual Similarity in News Videos with Robust and Memory-Efficient Image Retrieval



Long-Range Visual Similarity
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Long-Range Visual Similarity
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_Long-Range Visua '.a“y
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Long-Range Visual Similarity
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Reporter:
1 Andrea
Mitchell
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Long-Range Visual Similarit
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Anchor Detection Pipeline

Keyframes
Exclude Extract Image Compare
Frames > Signatures > Image —
Without Faces J Signatures
Include e
Temporally Prune Away Form Initial =R
===== R N < False < Anchor < Similarity
WEREN e by Candidates Candidates Matrix
A A Candidates ~ A
Detections - \ﬁ \
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From pruned set of candidates, expand to include
temporally nearby candidates which are also very

similar in appearance
- J/
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Intra-Episode vs. Inter-Episode

 Intra-episode: compare frames within a single
episode of a news program

* Inter-episode: compare frames between different

,J Chen et al., Analysis of Visual Similarity in News Videos with Robust and Memory-Efficient Image Retrieval 16




Preview Matching Pipeline
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REVV: Residual Enhanced Visual Vector

Visual Codebook

- “;'- .|

Vector Perform Mean Regularize
Extract Local . ) R : - )
Features Quantize to Aggregation with Power
Visual Words of Residuals Law
Ranked List Database

Signatures

Compute Binarize Reduce
Weighted Components [« Dimensions
Correlations from Sign by LDA

A

%¢# Chen et al., Analysis of Visual Similarity in News Videos with Robust and Memory-Efficient Image Retrieval



Experimental Setup

 Anchor detection

— Training on 12 episodes of NBC Nightly News (1
anchor/episode), ABC World News (1 anchor/episode),
Nightly Business Report (2 anchors/episode)

— Testing on 21 episodes of same three programs
— Measure precision / recall / F-score

* Preview matching

— Testing on 10 episodes of NBC Nightly News and ABC
World News

— Measure precision / recall / F-score

« Comparison of two memory-efficient signatures
— GIST: 66 MB/episode [Oliva et al., 2001] [Douze et al., 2009]
— REVV: 10 MB/episode [Chen et al., 2013]

Chen et al., Analysis of Visual Similarity in News Videos with Robust and Memory-Efficient Image Retrieval
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Anchor Detection Results

_ Recall Precision F-Score

GIST Intra 0.53 0.84 0.65
REVV Intra 0.87 0.90 0.88
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Anchor Detection Results

_ Recall Precision F-Score

REVV Intra 0.87 0.90 0.88
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Preview Matching Results

< Type A: Preview occurs
ey YO [ gl  at beginning of broadcast

_ Recall Precision F-Score

GIST 0.48 1.00 0.65
REVV 0.90 1.00 0.95

Sa7J Chen et al., Analysis of Visual Similarity in News Videos with Robust and Memory-Efficient Image Retrieval
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Preview Matching Results

R ‘Wz '4 _ Type B: Preview occurs
ol ) A TP prior to a commercial

r COMING UP_a
-

| \
&

_ Recall Precision F-Score

GIST 0.62 1.00 0.77
REVV 0.93 1.00 0.96

S :: Chen et al., Analysis of Visual Similarity in News Videos with Robust and Memory-Efficient Image Retrieval
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Conclusions

« Long-range visual similarity in news videos provides
a general and effective method for anchor detection
and preview matching

* A robust image signature Is required to handle
challenging appearance variations throughout a
newscast

e The image signature should be memory-efficient to
enable parallelized processing of large video
archives

Chen et al., Analysis of Visual Similarity in News Videos with Robust and Memory-Efficient Image Retrieval
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