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Context

Multi-modal people indexing in TV-content

Motivation

Increase of Internet use ⇒ proliferation of multi-media content (video on
Demand, TV websites interfaces, Archives)

Consequence: active TV users

Develop technologies to facilitate browsing (Index/enrichment)

Key of browsing: people love people
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Context

Multi-modal people indexing in TV-content

Biometric systems difficulties

1 Identification:

Speakers: spontaneous speech, short turns, overlapping speakers
Faces: pose variations, facial expressions, occultations, background complexity

2 Dictionaries in TV content

Multiple sources of identity
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Overview

Overview

Maximizing co-occurrence: Name-It [Satoh et al., 1999]

Maximizing the co-occurrence between face clusters and Names (OCR and
ASR)
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Overview

Overview

Unsupervised Biometric dictionary: Naming faces in broadcast news video
by image google [Liu et al., 2008]

Names: OCR and ASR

Collect automatically training data from Google image search
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Overview

Overview

Speaker-based face identification: learning from ambiguously labeled
images [Cour et al., 2009]

Align faces with names from the script

Rules based on lip activity and gender detection to resolve ambiguities
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Overview

Overview

Speaker-based face identification: taking the bite out of automated naming
of characters in TV video [Everingham et al., 2009]

Speakers: subtitles

Propagate speaker identities to face/clothes when talking face and to their
clusters
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Overview

Overview
Naming multi-modal clusters to identify persons in TV Broadcast
(Qcompere) [Poignant et al., 2015]

Weighted fusion of similarity matrix

Written names to identify co-occurring
face tracks and speech turns

Agglomerative clustering on the
multimodal matrix to merge all face tracks
and speech turns
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Overview

Overview
Multiple-View Constrained Clustering For Unsupervised Face Identification
In TV-Broadcast [Bendris et al., 2014]

Min
∑
i

lj,j +
1

F

∑
i,j

d(xi , xj)li,j

− λ1

∑
(i,j)∈C=

∑
k

(li,k − lj,k)

− λ2

∑
(i,j)∈C 6=

∑
k

(li,k + lj,k − 1)

S .t.
∑
i 6=j

li,j − lj,j ≥ 0 ∀j

lj,j − li,j ≥ 0 ∀i , j
li,j ∈ {0, 1} ∀i , j

li,j = 1 if xi is in the cluster j

lj,j = 1 if the cluster j exists

d() distance function

F =
∑

j lj,j number of clusters.

Attraction xi vs xj :
li,k − lj,k = 0 ∀(i , j) ∈ C=

Repulsion xi vs xj :
li,k + lj,k ≤ 1 ∀(i , j) ∈ C6=

λ1, λ2 costs of constraints violation
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REPERE

REPERE

Evaluation campaigns in 2012, 2013 and 2014

Three consortium: Qcompere, Soda and Percol

Who speaks when? and who appears when?

Supervised and unsupervised tasks
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REPERE

Evaluation framework

137 hours, LCP and BFMTV, dense audio annotations, sparse video
annotations

The Estimated Global Error Rate:

EGER =
#Insertion + #Miss + #Confusion

#Reference

Performances REPERE 2014 runs

Metrics EGER
PERCOLATOR 35.7
QCOMPERE 47.0
Soda 57.3
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REPERE

Percolator [Frederic Bechet, 2015]

Principle

TV programs are ambiguous context but regular structure

Scene analysis features
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REPERE

Percolator [Frederic Bechet, 2015]
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REPERE

Percolator [Frederic Bechet, 2015]

Scene understanding features

Vertical split with two views:

● View 1=studio
● Person 1= Anchor   Position=Left

                                 Facing=Frontal
● Person 2=Journalist

                                 Position=Right
                              Facing=Frontal

● View 2=field report
● Person 1=Guest

 Position=Center
 Facing=Frontal

TV cam.1  speaker D TV cam.2  speakers B+C

TV cam.3  speakers A+B+C+D+E

Shot classification and chaptering: studio/report/mixed

Speech chaptering: news/interview/debate

Speaker roles: anchor/journalist/reporter/guest

CameraID
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REPERE

Percolator [Frederic Bechet, 2015]

Speaker identification

OPN to speaker turns: temporal overlapping

Speaker to speaker: clusterings

Voice over in report shots: search for spoken reporter name (window ±5s)

Initialize turns with the anchor

The use of scene features allowed -6% EGER

Visual identification

OPN to Face: temporal overlapping

Face to Face: clothes clusterings (within the same chapter in particular shows)

Speaker to Face: temporal overlapping + Lip

Still faces: OCR from titles

The use of scene features allowed -7% EGER
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MediaEval 2015

MediaEval 2015

Task

Talking faces identification in TV broadcast

1 Search engine

2 No biometric systems

3 Identification evidence

4 Provided baseline modules
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MediaEval 2015

MediaEval 2015

Evidences

Person visible with it’s name

Person visible and it’s name is pronounced ±5 seconds
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MediaEval 2015

MediaEval 2015

Dataset

INA, 106 hours, Le 20 heures France2, a posteriori collaborative annotation
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MediaEval 2015

MediaEval 2015

Evaluation protocol

Evidence-weighted MAP:

MAP =
1

|Q|
∑
q∈Q

AP(q)

EwMAP =
1

|Q|
∑
q∈Q

C (q)× AP(q)

Where C (q) the correctness of the evidence for the query q
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MediaEval 2015

MediaEval 2015
Collaborative annotations
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MediaEval 2015

MediaEval 2015

Provided baselines modules

Task needs expertise in various domains:

Computer vision

Speech processing

Natural language processing

Multimedia
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Percolatte approach

Percolatte approach

Scene analysis features and restricted names propagation

1. Scene analysis features

Anchor name detection

Document chaptering: shot classification (Studio/Report)

Speaker role classification (Anchor/Reporter/Other)

2. Restricted names propagation

Prior knowledge about broadcast news structure
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Percolatte approach

Percolatte approach
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Percolatte approach

Percolatte approach
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Text processing

Text processing
Anchor name detector

OCRa on the first 2 minutes

List of names: metadata from the INA website (2004-2009)

Soft mapping: Levenshtein distance on last names

Recall = 93%

ahttps://github.com/meriembendris/ADNVideo
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Audio processing

Audio processing

Speaker clustering [Barras et al., 2006]

BIC clustering + GMMs/CLR

Speaker role classification [Damnati and Charlet, 2011]

Anchor: regular speaker that maximizes temporal speech

Reporter/Other: GMM classification

Corpus: 38 broadcast news from 7 channels (Oct. 2008-Jan. 2009), 14.5
hours, 1400 speakers
Train: 24 shows/test: 14 shows
EER= 15%

Speaker identification

Propagate names to speaker turns that maximise temporal overlapping and to it’s
speaker-cluster within the same chapter
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Visual processing

Visual processing

Shot boundaries

Colour histogram peaks on sliding window

Shot boundaries mapping: overlapping coverage above 50%
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Visual processing

Shot similarities

Cosine-based distance on:

RGB histograms

HOG features on resized frames (128×64)

Image embeddings: feature vectors at the 3rd fully-connected layer of the
Alexnet DNN [Krizhevsky et al., 2012] (1000 dimension vectors)

Shot clustering

Integer Linear Program clustering [Rouvier and Meignier, 2012].

No face-related processing (detection/identification) is used in our approach
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Document chaptering

Shot annotations

8 videos, 4914 shots

4 labels: Studio, Report, Mixed, Other
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Document chaptering

Document chaptering

Shot classification

Train = 3688 shots / test=1226 shots

Liblinear classifier

Accuracy = 99.43 %

Chaptering

Successive shots having the same label
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Talking faces identification

Secondary strategy

Speaker identification + rule-based speaker-face mapping

Name propagation

The speaker is visible when:

Name appears on screen

On studio shots

On report shots when the role is not a reporter

Scores

No scores function was developed (score=1)
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Talking faces identification

Primary strategy
Shot clusterings + chapter-restricted propagation

Name propagation

Direct propagation: names to overlapping shots

Within a chapter, to shot-clusters sharing the speaker-cluster

Anchor name:

Propagate anchor names to overlapping studio-shots and their shot-clusters
Propagate anchor names if speaker role is anchor

Scores

Initialize with OCR scores + incrementally increase following the origin:

Direct propagation: OCR shot overlapping

Talking-face score > 0.8

Name pronounced around the shot (± 5s)
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Talking faces identification

Submissions

Systems

Primary: primary strategy with DNN- and HOG-based shot clustering

Primary DNNOnly: primary strategy with DNN-based shot clustering

Primary RGBOnly: primary strategy with RGB-based shot clustering

Secondary: secondary strategy based on speaker identification and
speaker-face rule-based mapping

Evidences

For each name, select the provided OPN shot that maximizes the OCR result score
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Results

Results

Performances of PERCOLATTE 2015 runs

Metrics EwMAP MAP C
Baseline 78.35 78.64 92.71
Secondary 86.40 86.61 97.68

Primary DNNOnly 87.75 88.01 97.63
Primary HOGOnly 88.04 88.30 97.63
Primary RGBOnly 87.33 87.60 97.63

Primary without speaker restriction 88.49 88.75 97.63
Primary without anchor process 88.05 88.31 97.39

Primary 88.19 88.45 97.63
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Results

MediaEval 2015

MediaEval 2015 Results

9 participations

Percolatte ranked third

The winner DID NOT make any use of the visual modality!!
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Conclusion

MediaEval conclusions

Talking faces identification

Without face-related processing

Easy-to-establish features:

Shots classification
Speaker role classification

Minor prior knowledge about broadcast news:

Chapter restriction
List of journalists

+10% of MAP compared to the Baseline

Perspectives

Easy dataset

3 Events: 9-11, The artist and Snowden
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Conclusion

Scene understanding

The DNN universe

Object detection/image classification ⇒ Generate natural language
image/video descriptions

GPU and corpus: ImageNet, Place2, Microsoft Youtube Dataset, ..

Evaluation campaigns:

TRECVID MED: Multimedia event detection
Scene classification task at the Large Scale Visual Recognition
Challenge(ILSVRC2015): Place2, 401 categories, 5 first concepts per image,
Alexnet and vgg16
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Conclusion

Scene analysis

http://places2.csail.mit.edu/demo.html
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Conclusion

Natural language image/video descriptions

YouTube2Text [Venugopalan et al., 2014]

Recognizing and Describing Arbitrary Activities Using Semantic Hierarchies and
Zero-Shot Recognition
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Conclusion

Natural language image/video descriptions

RNN [Venugopalan et al., 2014]

Translating Videos to Natural Language Using Deep Recurrent Neural Networks
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Conclusion

Natural language image/video descriptions

Challenge

Deep learning for natural language image/video descriptions:

Models ?

Infrastructure: GPUs

Corpus: how big? how diverse? how precise descriptions ?
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