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Abstract

The ANTRACT project is a cross-disciplinary appasadedicated to the analysis of the French
newsreel companies Actualités Francaised945-1969) and its film productions. Founded wlgiri
the liberation of France, this state-owned compfimed more than 20,000 news reports shown in
French cinemas and throughout the world over ityy@drs of activity. The project brings together
research organizations with a dual historical aahmological perspective. ANTRACT'’s goal is to
study the production process, the film content, Way historical events are represented and the
audience reception dfes Actualités Frangaisesewsreels using innovative Al-based data procgssin
tools developed by partners specialized in imagdioca and text analysis.

This article focuses on the data processing apmarand tools of the project. Automatic content
analysis is used to select data, to segment vidée and typescript images, and to align them with
their archival description. Automatic speech rectogn provides a textual representation and natural
language processing can extract named entities ffmmvoice-over recording; automatic visual

analysis is applied to detect and recognize fadesvell-known characters in videos. These

multifaceted data can then be queried and expleitdthe TXM text-mining platform.

The results of these automatic analysis processedeading the Okapi platform, a client-server
software that integrates documentation, informatetnieval, and hypermedia capabilities within a
single environment based on the Semantic Web stasddahe complete corpus bks Actualités
Francgaises enriched with data and metadata, will be madelahla to the scientific community by
the end of the project.



1. Implementing a Transdisciplinary Research Apparéus
on a Film Archive Collection: Opportunities and
Challenges

The ANTRACT project brings together research organizationsh wat dual historical and
technological perspective, hence the referencleddransdisciplinary in the project’'s name. It agpl

to a collection of 1262 newsreels (mostly black ardte footage) shown in French movie theaters
between 1945 and 1969. These programs were prodogdas Actualités Frangaisesewsreel
company during the Frendirente Glorieusesra. The project develops automated tools weleduib
analyze these documents: automatic speech reamgnitinage classification, facial recognition,
natural language processing, and text mining. Thefievare are used to produce metadata and to help
organize media files and documentation resourcestifles, summaries, keywords, participants,) etc.
into a manageable and coherent corpus usable veitiedicated online platform.

Working together on these newsreels divided int?2® news reports, ANTRACT historians and
computer scientists collaborate to optimize theeaesh on large audiovisual corpora through the
following questions:

What is the best technological approach to theesystic and exhaustive study of a
multimedia archive collection?

What instruments can compile, analyze and cros&clike data extracted from such
documents?

Can these extracted data be combined and intélgrate versatile user interfaces?

Can they provide new opportunities to humanitie®aech projects through their assistance in
the processing of numerous multi-format sources?

In order to implement a strong cooperation betwaérexperts and history scholars (Deegan and
McCarty, 2012), the key objective of the projecttds provide scholars and media professionals
working on extensive collections of film archivesttwan innovative research methodology fit to
address the technological and historical questiaised by this particular corpus.

From a technological perspectivethe goal is to adapt automatic analysis toolthéospecificity of

the Actualités Francaisegorpus, i.e. its historical context, vocabulamnage type. Adapting the
language models used by the automatic transcripgols with the help of the typescripts of voice
overs underlines this orientation. As a film colieo including footage, sound and text producedemor
than half a century agd,es Actualités Francaisesorpus presents an unprecedented challenge to
instruments specialized in audiovisual content aetion and identification. Far from separately
considering a social and cultural history of cinemnathe one hand, and the use of automatic analysis
tools on the other hand, the project aims to Imk two. Thus, a good understanding of the technical
conditions for recording the audio leads to impobeeidio recognition. Shot in black and white with
limited equipment and often under difficult filmirgpnditions, these old newsreels do not meet the
quality standards set by the high definition videw audio recordings feeding today’s image and
speech recognition algorithms. Moreover, sevelal fieels of the collection digitized under high
compression formats show pixelated images thatatam processed by analysis programs and some
of the commentary typescripts display printing defecaused by the typewriters used for their
production.

Along with these material obstacles comes the problaised by the transfiguration of film content
over time. This is the case for leading figuresutedy filmed by the company’s cameramen
throughout its 24 years of activity. It is also ttese for the recurring topographical data caught o



their film. The automatic identification of theseee-changing elements recorded on monochromatic
footage requires a considerable amount of resoufkepart of this process, ANTRACT historians
have selected a sample of the most distinctiveessmtations of notable characters preserites
Actualités Francaisesewsreels in order to build a series of extractimulels.

From an historical perspective, ANTRACT aims to approach topics beyond the motibnewsreels
as a wartime media subjected to state censorshippalitical ambitions (Atkinson, 2011; Bartels,
2004; Pozner, 2008; Veray, 199%).the wake of existing studiesne of its primary objectives is to
extend the historical scope of the cinematographéss to question its role as a vector of social,

political and cultural history shaping the opiniofhthe public during the second half of thechO

century (Fein, 2004, 2008; Althaus et al., 2018a@hers et al., 2018; Imesch et al., 2016; Lindeperg
2000, 2008). This series of cinematographic docusnénnot the only legacy left by a newsreel
company which witnessed world history from the ddie®n of France to the late 1960’'s. The dope
sheets filled out by its cameramen, the written mamtaries of its journalists and the records lgft b
its management give us rare insight into the cantéra film collection as well as its production
process. Despite its historical valuees Actualités Frangaisesorpus has eluded a thorough
examination of its entire content. Scattered acdifisrent inventories, the numerous films, audio
records and typescripts produced by the newsreapany have forestalled such a project. In this
regard, the challenge presented by an exhaustidy sf Les Actualités Frangaises similar to those

of other abundant multi-format collections and insp a recurring question regarding their approach:
how can one identify and index thousands of hofiffiro archives associated with hundreds of text
files produced over an extended period of time? idwts developed by the consortium partners
working on the project are intended to cast a rigiat lon the French company newsreels through the
combined treatment of data extracted from its wizolection and correlatively studied on the Okapi
and TXM platforms. This apparatus should open nemastic fields previously overlooked by the
fragmentary research conducted on specific inveegoof the company records. Focused on film
content, the project is also committed to scruénilze production process and the different trades
involved in the making ofLes Actualités Francaisesewsreels emphasizing the political and
economic background of a company controlled by maieatic state. Underlining the notion that
media participate in events (Goetschel and Grar&fdr]), this dual analysis - both technological and
historical - will be completed with the study o&thublic reception of these weekly journals intigh

its request patterns, i.e. audience expectatiorsdosational and exotic news and its interest én th
daily life of renowned figures (Maitland, 2015).

Through audio and video analysis tools dedicatedotpus building and enrichment (section 2) and
platforms for historical interactive analysis (sewt3), this article presents the results from fingt
phase of the project, which sets the focus ondblertological side of the research, specificallyés
processing apparatus and tools. Nevertheless ribissoare involved in most of these computational
preliminary steps, by contributing to the implenagmn and testing tasks. At the same time, we
explore temporary results of historical investigasi, while the full potential for historical studieill

be developed in the forthcoming second phase optbhgct that will be addressed in a follow-up
article.



2. Corpus building and enrichment

2.1 Organization of the video corpus with automaticcontent analysis
technologies

Automatic content analysis technologies are usedMtain the most consistent, complete and
homogeneous corpus as possible, allowing histortangasily search and navigate through the
documents (digitized films, documentation notes ayméscripts). When considering that the whole
archive would not be relevant, a preliminary stegsuo realize that for some tasks, we had to define
how our corpus would be composed and structured. cannot just input the data into the computer
and see what happens. For instance, textometrlgssmavould be hindered if all the available videos
were kept, because of numerous duplicates whichldvautificially inflate word frequencies.
Duplicates could be due to either multiple copiés @ingle news report, or to the use of the same
report in several regional editions. As a collabiseadecision involving newsreel experts, corpus
analysis researchers, and historians, ANTRACT snneairpus was restricted to the collection of all
national issues dfes Actualités Francaisasewsreels, each issue being composed of topipaktre
sub-units. Then, the next goal was:

to get a corpus made of exactly one digital vidiém by edition (which was a requisite
condition for TXM data import, see Section 3.1),

to get archival descriptions of the reports temippianked to these files, as an edition is
made of a succession of reports.

This led us to take the following actions:

physically segment video files initially coming frothe digitization of film reels, so that
each file contains exactly one edition, startingraécode O.

keep only archival descriptions linked to eithee @uition or one report included in one of
the editions, namely “summary” and “report” archivdescriptions. Thus, archival
descriptions corresponding to other content, suehrushes or unused material, called
“isolated” archival descriptions were discardedodud 10,700 archival descriptions have
thus been kept in this first version of the corpus.

The remaining of this section explains how automahalysis has been used to temporally
synchronize archival descriptions with digital vidiles.

Segmentation of reports Each one of the 1,200 editions of the newsrealgesponds to more than
one digital video file, either because several tdigd copies of one given edition exist in the
collection, or because the film has been digitigederal times, for quality reasons for instanceeih
they exist, timecodes of archival descriptions mefger to one or the other digital video file. One
objective is to get all archival descriptions ofeoadition referring to the same video file, with
timecodes. About 9,500 out of 10,700 archival dpions have timecodes referring to the video file
of the whole edition, which left around 1,200 awethidescriptions to manage. A report with timecode
is called segmentéd One important step is to segment each editido it$ constitutive reports, by
detecting report boundaries. In most cases, repoetseparated by black images, easily detected by
simple image analysis methods (fifimpegvideo library offers an efficient “blackdetect” am for
instance). Reports may also be separated by sespiefi@a few frames to a few seconds of a motion
blur shot by a camera, used as a syntactic pumtudh some cases, when these sequences are long
enough, they can be detected as a simple thresimotle horizontal dimension of the optical flow,



computed with existing algorithms such as OpenCka@Bki, 2000). A more robust detection method
is still under development using machine learnilggrthms.

Transfer of timecodes.When timecodes refer to a video file differentnfrahe main video file,
timecodes on the main file may be computed usingy adetection techniques. The principle is
illustrated by Figure 1. In the figure, reports ‘Gugby” and “Kennedy’s visit” (from the edition of
May 31, 1961) refer to two video files, both distincterfr the video file corresponding to the whole
edition. To identify the location of the reportstiin the main video file, we used the audio anduid
copy detection method based on fingerprinting meéshdeveloped at INA (Chenot and Daigneault,
2014), eventually allowing the transfer of timecsedier more than 800 reports.
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\s ’\:
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: :
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Figure 1. Transfer of archival description timecode

Timecoding reports using transcripts.We tried to identify the temporal boundaries & temaining
400 unsegmentedemaining reports by comparing the text coming froorresponding archival
descriptions (title + summary + keywords for inst@)) with the automatic speech transcription (ASR)
of segments of the video file not already corresiiam to one report (see Section 2.3). Simple
similarity text measures such as the Jaccard distaor ratio metrics in the Fuzzywuzzy Python
package give encouraging but not entirely satigfygsults. We plan to use a corpus-spediftcl DF
measure, or embedding methods such as word2veERT i the future.

2.2 Typescripts: from page scans to structured texal data

Typescripts of the voice-overs have been linkebldoks and typescripts of each edition and separated
with pages giving the summary of the edition (s&gufe 2). This represents around 9,000 pages. At
the beginning of the project, these documents weaened in a good quality format (TIFF, color, 400
dpi). An optical character recognition (OCR) toashthus been applied (Google Vision API in
“Document” mode), giving spatially-located digitakts.

Once digitized, typescripts have to be separatedh fsummaries. In order to achieve that, an
automatic classifier has been trained by spedizihe state-of-the-art Inception V3 classifier
(Szegedy et al.,, 2016) with a few manually chosganwles. This gave about6P0 pages of
summaries and 6,400 pages of voice-overs.
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Figure 2. Typescripts of voice-overs and summaries

Spatial and temporal alignment of transcripts The objective of this alignment is to associaehe
report with the corresponding section of the typess The available metadata allows processirg thi
alignment year by year. This operation is donenim $tages, by using on the one hand the resufieof t
automatic speech transcription of the voice-ovemfithe video files, and by using on the other hand
the result of the OCR of the typescripts. The fatstp is done by minimizing a comparison measure
between strings in order to find for each subjbetdorresponding typescripts page. Paetial ratio
method of the Fuzzywuzzy Python package allowsitapfor a partial inclusion of the speech-to-text
into the OCR. Since topics and pages are approglynahronological, exhaustive searching is not
required. The second step consists in spatiallgtiog the text of the voice-over in the correspagdi
typescript page. For that, we use the alignmenergilsy the Dynamic Time Warping algorithm
(DTW), slightly modified to overcome the anchoriatgthe ends of the found path. The typescript area
thus identified in the output of the OCR makes asgible to obtain the spatial coordinates of the
commentary in the typewritten page. However, theéhoe: used does not allow locating transcripts
overlapping over two pages. Additional treatmerdusth be considered, for instance in order to get
aligned text units for textometric analysis (sedisa 3.1).

2.3 Automatic audio analysis

The work on the audio part consists in detectirggdpeakers, transcribing speech into words (ASR)
and detecting named entities (NE) using the systeenbave developed for contemporary radio and
television news.

Audio analysis of an old data set is an interestihgllenge for automatic analysis systems. The
recording devices used between 1945 and 1969 anedifferent from today’s analog or digital
devices. 35-mm films, which contain both sound enalge, deteriorated before being digitized in the



2000s. Moreover, the acoustic and language modelgenerally trained on data produced between
1998 and 2012. This 50-year time gap has consegaancthe system’s performance.

Technically, acoustic models for ASR and speakegsevirained on about 300 hours drawn from
several sources of French TV and radiophonic brastdoews with manual transcripts. The ASR
language models were trained on these manual tiptssd-rench newspapers, news websites, Google
news and the French GigaWord corpus, for a totall.6fbillion words. The vocabulary of the
language model contains the 160k most frequent svdrde NE models were trained only on a subset
of manual transcripts

Prior to the transcription process, the signaliisicto homogeneous speech segments and grouped by
speakers. We refer to this process as the Spea&grddion task. Speaker Diarization is first apgli

at the edition level, where each video record p@estely processed. Then, the process is applige at
collection level, over all the 1,200 editions, mder to link the recurrent speakers. The systebpased

on the LIUM S4D toolkit (Broux et al., 2018), whidtas been developed to provide homogeneous
speech segments and accurate segment boundariégalRd coverage of the speaker clusters are also
one of the main objectives. The system is compadeedcoustic metric-based segmentation and
clustering followed by an i-vectdrased clustering applied to both edition and cbtedevels.

The ASR system is developed using the Kaldi Spdeebognition Toolkit (Povey et al., 2011).
Acoustic models are trained using a Deep Neuralvhidd which can effectively deal with long
temporal contexts with training times comparablestandard feed-forward DNNs (chain-TDNN
(Povey et al., 2016)). Generic 3 and 4-gram languagdels, which allow users to compute the
probability of emitting one word knowing a histasy/2 or 3 words, were also trained and used during
decoding. To help the reading, two sequence lafpelirstems (Conditional Random Field models)
have been trained over manual transcripts to addtpation and upper-case letters respectively.

The NE system, based on the NeuroRit®olkit, helps the text analysis. The manually atated
transcripts are used to train a text-to-text segedabeling system. The system detects eight main
entity types: amount, event, function, locatiorgamization, person, product and time.

ASR was performed on the full collection g2@0 national editions in order to feed Okapi andvIr’X
platforms for historians’ analyses (see SectioraBhut 300 hours of video, resulting in more thdn 1
million words. A subset of 12 editions from 19451869 were manually transcribed to evaluate the
audio analysis systems. Due to the 50-year time lyapman annotators had some difficulties with the
spelling of NE, especially regarding people anaifgm NE. Thanks to Wikipedia and INA thesaurus,
most of NEs have been checked. However, speakengeay hard to identify. Most of them are male
voice-overs. Their faces are never seen and tlaites are rarely spoken, nor displayed on the
images. Only journalists performing interviews amell-known people, such as politicians, athletes
and celebrities, can be accurately identified aied.

The quality of an ASR system is evaluated usingstiiealled Word Error Rate (WER). This metric
consists of counting the number of insertions, titele and substitutions of words between the
transcripts automatically generated by the ASRthechuman transcripts considered as an oracle. The
WER is 24.27% on ANTRACT data using the generic AyRiem trained on modern data. The same
system evaluated on 2010 datchieves 13.46%. It is known that ASR systemssamsitive to
acoustic and language variations between trainusognd test corpus. Here, the WER is almost
double. It is generally difficult to exploit trangats in a robust way when WER is above 30%. Mdst o
the errors come from unknown words (which are igied in the 160k vocabulary). These out of
vocabulary words (OOV) are confused with acoudiiaabse words, which have a negative impact on
neighboring words. The system always selects thst fikely word sequence containing the word
replacing the OOV.



Additional contemporary data, such as archival desons and typescriptsyould be useful to adapt
the language model. Therefore, abstracts, titldsdascriptions have been extracted from the arthiva
descriptions. OCR sentences (see Section 2.2) e kept when at least 95% of the words belong
to the ASR vocabulary. A "in domain” training cogpoomposed of 1.3 million words from archival
descriptions and 4.7 million words from typescriptas built. The 4,000 most frequent words were
selected to train the new ANTRACT language moddiictv reduces the error rate by half: from
24.27% to 12.06% WER. Figure 3 shows a sample tdnaatic transcription of the July 14, 1955
edition. The gain is significant thanks to the tyg@ts which are very similar to manual
transcriptions. This "in domain" training corpuscisntrary to the rules usually set during the well-
known ASR system evaluations: a test data set dhoeVer be used to build a training corpus.
However, in our case, the main goal is to providelest transcripts to historians.

Future work will focus on ASR acoustic models immgment. We plan to use an alignment of
typescripts with the editions, as well as histonieers’ feedback providing some manually revised
transcriptions. The objective is to select zonésanfidence to be added to the learning data.
Evaluation of the Named Entities is the next stefhe roadmap. The speaker evaluation will be more
difficult because of their identities, which aret mwailable. We plan to evaluate both the deteation
voice-overs and interviewers. Furthermore, someotampersons, selected in collaboration with
historians for their relevance in historical anakyswill also be identified, with the possible help
crossing results with image analysis as describ&kttion 2.4.
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Figure 3. Sample “Actualité Francaise July 14, 186k 6:06 to 6:49". Subtitle is an ASR file with
in domain language model, automatic punctuationugomeer case. @INA

2.4 Automatic visual analysis

Identifying the people appearing in a video is urutedly an important cue for its understanding.
Knowing who appears in a video, when and where,atan lead to learning interesting patterns of
relationships among characters for historical neteeéSuch person-related annotations could provide
ground for value added content. An historical arehsuch as thé\ctualités Frangaisesorpus
contains numerous examples of celebrities appeanirthpe same news segment as De Gaulle and
Adenauer (see Figure 4). However, the annotatiooduyzed manually by archivists do not always
identify with precision those individuals in thedeos. On the other side, the web offers an impbrtan
amount of pictures of those persons, easily addestirough Search Engines using their full name as
search terms. In ANTRACT, we aim to leverage thastures for identifying faces of celebrities in
video archives.
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Figure 4. De Gaulle and Adenauer together in ao/fdem 1959. @INA

There has been much progress in the last decadedneg the process of automatic recognition of
people. It generally includes two steps: first, thees need to be detected (i.e. which region ef th
frame may contain a person face) and then recagiige to which person this face belongs to).

The Viola-Jones algorithm (Viola, 2004) for faceed#ion and Local Binary Pattern (LBP) features
(Ahonen, 2006) for the clustering and recognitibfaces were the most famous techniques used until
the advent of deep learning and convolutional rewetworks (CNN). Nowadays, two main
approaches are in use to detect faces in videtatidare using CNNs. The Dlib library (King, 2009)
provides good performance for frontal images bueduires an additional alignment step (which can
also be performed using the Dlib library) beforegf@aecognition can be performed. The recent Multi-
task Cascaded Convolutional Networks (MTCNN) apphoprovides even better performance using
an image-pyramid approach and integrates the dwmteat face landmarks in order to re-align detected
faces to the frontal position (Zhang, 2016).

Having located the position and orientation of thees in the video images, the recognition process
can be performed in good conditioieveral strategies have been detailethénliterature to achieve
recognition. Currently, the most practical approashto perform face comparison using a
transformation space in which similar faces areseltogether, and to use this representation to
identify the right person. Such embeddings, contbute a large collection of faces, are often
available to the research community (Schroff, 3015

Within ANTRACT, we developed an open source Facdel@gy Recognition system. This
application is made of the following modules:
A web crawler which, given a person’s name, autaaby downloads from Google a set of k
photos that will be used for training a particdiace model. In our experiments, we generally
use k = 50. Among the results, the images not agintpany face or containing more than one
face are discarded. In addition, end users (e.gado experts) can manually exclude wrong
results, for example, corresponding to pictures divanot represent the searched person.
A training module where the retrieved photos carctweverted to black-and-white, cropped
and resized in order to obtain images only contgira face, using the MTCNN algorithm
(Zhang, 2016). A pre-trained Facenet (Schroff, 20t&todel with Inception ResNet vl

10



architecture trained on VGGFace2dataset (Cao, 231 &pplied in order to extract visual
features of the faces. The embeddings are useditoet SVM classifier.

A recognition module where a newsreel video isix@tkas input and from which all frames
are extracted at a given skipping distawcén our experiments, we generally skt 25,
namely 1 sample frame per second). For each frdmadaces are detected (using the MTCNN
algorithm) and the embeddings computed (Facenég. IVM classifier decides if the face
matches the ones among the training images.

Simple Online and Realtime Tracking (SORT) is apedbtracking algorithm, which can
track multiple objects in real-time (Bewley, 2016 implementation is inspired by the
suggestion code from Linz&efThe algorithm uses the MTCNN bounding box detectind
tracks it across frames. We introduced this motlulacrease the robustness of the library. By
introducing this module, while making the assumpttbat faces do not swap coordinates
across consecutive frames, we aim to get a morgstent prediction.

Finally, the last module groups together the restdiming from the classifier and the tracking
modules. We observe that even though the face ¢ogréze remains the same over
consecutive frames, the face prediction sometirhasges. For this reason, we select for each
tracking the most frequently occurring predictidaking also into account the confidence
score given by the classifier. In this way, thetaysprovides a common prediction for all the
frames involved in a tracking, together with anraggted confidence score. A threshiobdn

be applied to this score in order to discard the-donfidence prediction. According to our
experiments, t = 0.6 gives a good balance betwesaigion and recall.

In order to make the software available as a serwvie wrapped it into a RESTful web API, available
at http://facerec.eurecom.fiThe service receives as input the URI of a vidsomurce, as it appears in
Okapi, from which it retrieves the media object @hed in MPEG-4. Two output formats are
supported: a custom JSON format and a serializéonat in RDF using the Turtle syntax and the
Media Fragment URI syntax (Troncy et al., 2012Yhwiormal play timer(pt) expressed in seconds to
identify temporal fragments andywh coordinates to identify the bounding box rectangle
encompassing the face in the frame. A third forraggin following the Turtle syntax, will be soon
implemented so that the results can be directlggirdited in the Okapi Knowledge Graph. A light
cache system is also provided in order to enablngepre-computed results, unless the no cache
parameter is set which is triggering a new analysisess.

We run experiments using the face model of DwighEBenhower on a selection of video segments
extracted from Okapi, among the ones that have heeotated with the presence of the American
president using thma:imageContienandina:aPourParticipantproperties in the knowledge graph. In
the absence of a ground truth, we performed atatigt analysis of our system on three videos. For
each detected person, we manually assessed wlhietheorrect person was found or not. Out of the
90 selected segments, the system correctly idedtiisenhower in 33 of them. However, we are not
sure that Eisenhower is effectively visually praésanall 90 segments. We are currently working on
extracting from the ANTRACT corpus a set of annedasegments to be used as ground truth so that it
is possible to measure the precision and recalie@fystem.

In addition, we made the following observations:
The library generally fails in detecting people whhey are in the background, or when the
face is occluded.
When faces are perfectly aligned, they are easi@etect. Improvements on the alignment
algorithm are foreseen as future work.
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When setting a high confidence threshold, we doemabunter cases where we confuse one
celebrity by another one. Most errors are aboufusing an unknown face with a celebrity in
the dataset.

In order to easily visualize the results and talifate history scholars’ feedback, we developesied
application that shows the results directly on théeo, leveraging on HTMLS5 features. The
application also provides a summary of the diffegmedictions, enabling the user to directly jurap t
the relative part of the video where the celebappears. A slider allows changing the confidence
threshold value, in order to better investigateltiveconfidence results.

The application is publicly available dittp:/facerec.eurecom.fr/visualizer/?project=acttrésee
Figure 5).

FaceRec Visualizer GO

LES ACTUALITES FRANCAISES :EDITION DU 22
JANVIER 1953

ANTRACT w

Date
1953-01-22700:00:00

Segments

= |aderniére séance du cabinet Truman

= ePR‘E!\:/HER”E ‘REUN\ON DE L'EQUIPE MINISTERIELLE
D'EISENHOWER

L] gari;iBaégta par Air France

L] VOYAGE DE MONSIEUR LEONARD AU HOGGAR

] TEMO\NDE LA PREHISTOIRE : LE COELACANTHE

L] éENTREéA LA SCENE D'HENRI GARAT

= éEM\Sé D‘E LA BARETTE A MONSEIGNEUR RONCALLI

- :Les- 2:1 :r‘wc;uveaux cardinaux

= |e Consistoire secret

00.04 0820 Min confidence: Sm— 0.6
= Eisenhower Président 06:55 - 06:56 Dwight Eisenhower
e 07:00 - 07:02 Dwight Eisenhower

In this video:
[l Dwight Eisenhower

Figure 5: The visualizer of the Celebrity Face Rggton System

3. Platforms for historians' exploration and analyss of the
corpus

The corpus built with automatic tools in sectionsZexplored interactively by historians using two
platforms:
the TXM platform for analysis of text corpora based quantitative and qualitative
exploration tools, and augmented during the ANTRAS®ject to facilitate the link between
textual data and audio and video data;
the Okapi knowledge-driven platform for the managetmand annotation of video corpora
using semantic technologies.

3.1 The TXM platform for interactive textometric analysis

Text analysis is achieved through a textometricaggh (Lebart et al., 1998). Textometry combines
both quantitative statistical tools and qualitattest searching, reading and annotating. On the one
hand, statistical functionalities include keyworthbsis, collocations, clustering and correspondenc
analysis.This makes a significant analytical power additiorcomparison with usual annotation and
search & count features in audiovisual transcripgoftware such as CLAN (MacWhinney, 2000) or
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ELAN (ELAN, 2018). On the other hand, yet agairthie textometric approach, qualitative analysis is
carried out by advanced KWIC concordancing, byipia@an emphasis on easy-access to high quality
of layout rendering of source documents and by idmg annotation tools. Such a qualitative side is
marginal if not absent in conventional text miniagplications (Hotho et al., 2005; Feinerer et al.,
2008; Weiss et al., 2015): most of them procesis pét, getting rid of text body markup, if anyda
aim at synthetic visualization displacing closet reading.

Textometry is implemented by the TXM software path (Heiden, 2010). TXM is produced as an
open-source software, which integrates severaligpssd components: R (R Core Team, 2014) for
statistical modeling, CQP for full text search exay(Christ, 1994), TreeTagger (Schmid, 1994) for
Natural Language Processing (morphosyntactic taggmd lemmatization). TXM is committed to
data and software standardization and sharingtsffand has notably be designed to manage richly-
encoded corpora, such as XML data and ‘Téricoded texts ; for ANTRACT textual data, TXM
imports tabulated data (Excel format export of éakfrom INA documentary databases) and files in
the Transcriber XML format provided by speech-tettsoftware (see Section 2.3). TXM is dedicated
to text analysis, but also helps to manage multimmezgpresentations associated with the texts, veheth
it is scanned images of source material, audioideors recordings: actually, these representations
participate in the interpretation of TXM common l®cesults in their full semiotic context.

In 2018, we began to build the AFNOTICES TXM corfoysimporting the INA archival descriptions:
each news report is represented by several tekeldk (title, abstract, sequence description) and
several lexical fields (keyword lists of differetyipes such as topics, people, or places, and sredit
with names of people shown or cameramen) and ldd®lea dozen metadata (identifier, broadcast
date, film producer, film genre, etc.) which arefu$to contextualize or categorize reports.

In 2019, we began the production of the AFVOIXOFRVIXM corpus which makes the voice-over
transcripts (see Sectigh3) searchable and available for statistical ais|ysynchronized at the word
level for video playback and labeled by INA docuraen fields.

These corpora may still be augmented by aligning mtextual modalities: texts from narration
typescripts (OCR text and corresponding regiorthénpage images) (see Sectibd), annotations on
videos (manual annotations added by historiansugfiraghe Okapi platform (see Section 3.2), as well
as automatic annotations generated by image reomgsioftware (see Section 2.4), named entities,
etc.

One of the technical innovations achieved for tt@geget has been the consolidation of TXM back-to-
media component (Pincemin et al., 2020), so thgtveord or text passage found in the result of a
textometric tool can be played with its originade®o; we have also implemented authenticated
streamed access to video content from the Okapiiamedrver, which happened to be a key
development for video access given the total playsize and the security constraints of such film
archive data.

The following screenshots illustrate typical tex&int analysis moments of current studies withim th
ANTRACT project.

In Figure 6 and Figure 7, we study the contextsd for the word foul€’ (crowd), through a KWIC
concordance. A double-click on a concordance lipens up a new window (on the right-hand side)
which displays the complete transcript in which Werd occurs. Then, we click on the music note
symbol at the beginning of the paragraph to pla&ydbrresponding video. A dialog box prompts for
credentials before accessing the video on the QGkapie server. This opportunity to confront textua
analysis with the audiovisual source is all the erianportant here because textual data were gederate
by the speech-to-text automatic component, whosgubweould not be fully revised. Moreover, the
video may add significant context that is not rerden plain text transcription.
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de pas faire le pape qui n'était pas apparu
en public depuis sa maladie a donné sa
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foule
foule

AFEB6003728, 15/06/1960
AFES86003431, 07/10/1954
AFES6004792, 17/04/1952
AFEB6004036, 11/05/1966
AFEB86003459, 21/04/1955
AFEB6003738, 24/08/1960
AFEB6004784, 21/02/1952
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soiture complétement bloqué par la;
| propriétaire Madame portrait de la|
donnant sa bénédiction Pascal ala; foule
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cardinal Wyszynski, on a évalué la;
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des représentants de tous les pays g 7
P . - p i leurs recherches nucléaires vers début
des travailleurs a clos les défilés g - humanitaire

O -

/10 || %) | AFE86003459 || ) || M

Figure 6. CONCORDANCE of the worddule’ (crowd) in the voice-over corpus (left window),
voice-over transcript EDITION corresponding to Hetected concordance line (right window),
and the authentication dialog box to access theiOkdeo server to play the video at 0:00:06

(top left window).
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Figure 7. Hyperlinked windows managing results eisged with the wordfoule’ (crowd):

CONCORDANCE (left window), transcript EDITION (mitilwindow) and synchronized

video playback (right window)

Our second example is about the place of agriebimd farmers in thActualités francaisesand

how the topic is presented. It shows how one caesitigate if a given word has the same meaning in
documentation and in commentary, or if differentrdgare used when dealing with the same subject.
We first get (Figure 8) a comparative overview ltg guantitative evolution of occurrences from two
word families, derived from the stems gfdysari and “agricol€’/ “ agriculture’ (see detailed list of
words in Figure 9, left hand side window). We coatplthe analysis with contextual analysis through
KWIC concordance views (see Figure 8, lower windaw)l cooccurrences computing (see Figure 9).
We notice that paysari becomes less used from 1952 onwards, and thas ipreferred to
“agriculteur’ when speaking of the individuals present in thewsreels extracts; conversely,
“agricole’/” agriculture’ are used in a more abstract way, to deal with faamwm equipment and socio-
economic transformation of this line of business.

14



Index: "paysan.*"%c: word  |mp *AFVOIXOFFV02: "(agrairlagric).*"%¢,"pay... % |
| < | |Ajouter o 5% ae
E R B EBEE Bl E B B 228 E 8 B E 3 s 5.E
70 2 2 S E kg EE &2 E 2 B B E E E E E B E = £ |5 = J= E
160 @ 5 e L I e 1= = [ - S = & & pr e B
= T R E E R E R R R OE R R R TE R eI ikl =B
150 & 5 5 B & 5 2 BB ok o&® o o®m oMo oBoE oz 2 B G B
140 | |
130 | AFEEG6004106, 32, 0:09:04
n 120 | '_r_l___'_,.r"" 1496626 /(1568640
U 110 75 /|83
S 100
v
L 1
u :: _.--—""rr' }_, -8-"(agrair|agric).""%c 175
3 | | ; o
5 70 | _.r—-"'_'_'_r L -#-"paysan.*""%c 83
e I ,._r‘f— ' | -
50 |
40 | fam g—1
EL] F__,..:.F"
l—
20 i L=
]
] 200 000 400 000 600 000 800 000 1000 000 1200 000 1400 000
T = 1568649
E AFVOIXOFFV02 "(agrair|agric).*"%c 52 | 5 AFVOIXOFFV02 "paysan.*"%c 32 |
Requéte g I|"(.agrair|agric).""'i(:|: lz]0 ® &£ ~ Requéte | /* | "paysan.*"%c |0 ® £ ~
text_datedediffusion, text_id |~ | Contexte gauche Pivot Contexte droit _' text_datedediffusion, ext_ic~ | Contexte gauche Pivot Contexte droit
| R = R ]
30/05/1967, AFEB6004091 ' marché commun,  agricoles  : en particulier a do, | 05/05/1965, AFES6003983 | 5 aérienne, euh Les| paysans | Nord viétnamiens €
16/08/1967, AFE8S6004102 x sous marin les| agriculteurs | de la mer des ver 09/03/1966, AFEB6004027 faut apprendre aux paysans les technigues les |
12/09/1967, AFEB6004106 un pays avant tout agricole etdans les villes z | 09/11/1966, AFES6004062 | 1e Tous les mois dei  paysans qui lie les autres et
17/10/1967, AFES6004111 a grande mutation  agricole Imposee par notr ||| 07/02/1967, AFEBG004075 | >gard de lapartdes| paysans | soigneusement car
17/10/1967, AFEB6004111 -ansformation de I agriculture | n'a pas abouti d'ef | 12/09/1967, AFEB6004106 ertir Un peuple des paysans  en ouvriers n'a pas
17/10/1967, AFEB6004111 de la société civile agricole de la région de no, 17/10/1967, AFEB6004111 | les manifestations| paysannes | ont &é les plus viol
17/10/1967, AFEBE004111 | opeéenneouvieal agriculture | francaise, unartc | 17/10/1967, AFES6004111 | s les manifestations| paysannes | a l'occasion d'une g
17/10/1967, AFE86004111 tabilite du materiel agricole . deux exigeant. C ||| 30/10/1967, AFES6004113 | millions de familles! paysannes | en possession des
17/10/1967, AFEB6004111 n irréversible de I, agriculture | . Etelle vientde s | 14/11/1967, AFEB6004115 | | millions étaient des paysans Le trente cinquieme
17/10/1967, AFE86004111 wrésent. Rénover I  agriculture | afin de la faire acc 30/01/1968, AFE86004126 | sous le costume du paysan indien quiil ne quitte
17/10/1967, AFEB6004111 a grande mutation agricole . C'De ca devrait | | | 29/05/1968, AFEBE004143 |  2res manifestations; paysannes | . notamment En Br,
30/10/1967, AFE86004113 | taires. La reforme AT, Pierre angulaire 28/08/1968, AFEB6004156 | ‘I| six trois cent mille]  paysans | colombiens venus |
12/03/1968, AFEBE004132 | dartdusalondel; agriculture | aprés sa visite déj | 22/01/1969, AFEB6004177 |. Ltion des terres aux! paysans | Seront remis sous { -
—_— =l = S = 5 e R U okt i £
| ®) || @ [ 101)-175/ 175 ‘ |1]-83/83

Figure 8. PROGRESSION chart (upper window), ancehyiked KWIC CONCORDANCES (lower
window), to compare two word families related tonfang

BZ Index: "(agrair|agri... 2 | & AFVOIXOFFV0Z: "(agrair|agric).*"%c (9, ... & | &' AFVOIXOFFV02: "paysan.*"%c (9, 9) 2 |
Query Propertie @ 4 | Query ;£||"(agrair|agric).*"%c |,7:, 0| Query | /' |"paysan.*"%c = 0|5
Parameters Parameters
frlemma  Frequency
agricole 31; Cooccurrents properties: word |Edit| Thresholds: Fmin 2 Cooccurrents properties: word | Edit| Thresholds: Fmin 2
| agriculture| 62] ; T : <.
agricufteur 20 Cminz |2 - Scorez 2,0 = 2 Cminz |2 |~| Scorez 2,0 -
i : ;
| agraire | 8| = =
1 . | 1 Context: @ word () structure [ Usetheleftcontex! | Context: @ word () structure B4 Usethe left context
! Agricole 2!
i _ ; i S S N S [ I — S
!Agreure ; 1 from- |9 :to-|o % and from |0 ltog - from- |9 to-|0 < and from |0 Itol9 s
| Agricoles 1 =
Cooccurrent Frequency CoFregu = Score Mean distance Cooccurrent Frequency CoFrequel = Score Mean distance |-
agriculture 62 11 17 5.3 bretons 26 4 7 18
: I 27115 112 10 3.1 Bretagne 78 4 5 45|
E175,v 7, Fmin 1, fmax 81 | it
pays 1312 17 8 31 les 28383 56 5 2T t
07 Index: "paysan.*"%... % | | | exploitations 11 4 8 20 ces 2637 12 4 34|
. | ; . |
Query Propertie @ marché 201 8 7 421 ‘ manifestations 193 4 4 D;
rendement 37 5 i 5.8 meécontentement 11 2 4 15
| |Wemma | Brequency’ ||| | paysans 54 5 & 6.8 ‘ des 20612 a1 3 3.0
jpaysan | 8L || ministre 894 12 6 3.1 ouvriers 147 3 3 27
| paysannerie 2 || | accroitre 36 4 5 38 | | diigeants 45 2 2 80|
réforme 44 4 5 0 connait 198 3 2 73]
machines 107 5 5 0 ‘ milieu 462 4 2 38
collective 21 3 4 5.0/ | agricole 58 2 2 45|
Tenguiz 3 2 4 35! ‘ Déja 60 2 2 a0
internationalement 3 2 4 6.0 agriculture 62 2 2 80|
industrielie 68 4 4 32 ‘ agitation 64 2 & 0
|| | potentiel 27 ] 4 7 .| |dimanche 85 2 2 15
i : ] — - J I3 | [T — _ - . = I
£83, v 2, fmin 2, fmax 81 t pivot 175, v cooc 78, E cooc 0, T corpus 1568649 ‘tpivot 83, v cooc 18, tcooc 0, T corpus 1568649

Figure 9. INDEX results detailing the contentwbtword families (left margin), and
COOCCURRENCES statistical analysis to charactehe& contexts
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Combining word lists (INDEX) and morphosyntactidarmation is very effective to summarize
phrasal contexts. For instance, in Figure 8, we aanpare which adjectives qualifyoule’ in the
archival descriptions, and which ones qualifgule’ in the voice-over speeches. For a given phrase
(“foule immense huge crowd) in the voice-over, we compute iteamurrences in order to identify in
which kind of circumstances the phrase is prefe(federals, religious meetings). In TXM, full-text
search is powered by the extensive CQP searchei(@imrist, 1994), which allows very fine-tuned
and contextualized queries.
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Figure 10. INDEX of foule’ (crowd) preceded or followed by an adjectiveaichival descriptions
(left window) or in voice-over transcripts (middiéendow). COOCCURRENCES forf6ule
immensg (huge crowd) in voice-over transcripts (right wow)
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Figure 11. Statistical SPECIFICITY chart fdoule' (crowd) over the years

For chronological investigations, we can divide duepus into time periods in a very flexible way,
such as years or groups of years. Any encodednnafion may be used to build corpus subdivisions.
Then the SPECIFICITY commarrdthat implements a Fisher's Exact Test, known asobitiee best
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calculations to find keywords (McEnery and Hard@12)>+ statistically measures the steady use, or
the singular overuse or underuse of any word. Timetion can also be used to bring to light the
specific terms for a given period, or for any giymart of the corpus. For example, (Figure 9) fosuse
on the word “foule”over the years. Peak years reiportant political events (e.g. the liberatioh o
France after WW2, the advent of the Fifth Republehich match the high exposure of Général de
Gaulle. However, the most frequent occurrencesalmecessarily correspond to political upheavals.

"' word 2

Property | word S0 &

Units Frequency T 1568649 fFoule in_documentary desc £=396023 index
foule 515 353 93.6
président 1865 830 72.0
Gaulle 708 375 551
general 1750 731 50.8
républigue 782 344 29.4
la 44672 12268 26.9
accueil 194 119 25.5
cortége 150 99 25.0
enthousiasme 151 96 22.4
avait 2528 860 223
devant 1331 489 19.9
etait 3789 1208 19.6
peuple 469 208 18.6
acclamations 67 52 18.4
' word £

Property | word il ) T

Units Frequency T 1568649 | Foule in_documentary desc n voice without_gaulle_president t=264308 = index
foule 515 211 375
peloton 215 100 23.2
départ 719 223 20.1
minutes 612 182 14.6
étape 323 113 14.6
princesse 206 82 14.3
course 381 125 13.6
coureurs 129 58 13.0
roi 448 138 12.6
devant 1331 328 125
personnes 333 109 11.9
reine 354 114 11.9
carnaval 48 30 11.7
corrida 43 28 11.6 -

Figure 12. Example of resonance analysis (Sal@fy)2 SPECIFIC terms in voice-over comments
for reports showing a crowd (according to archdedcription) (upper window) ; then,
SPECIFIC terms in voice-over comments for repdmtsasng a crowd and having no mention
of De Gaulle or “président” (president) (lower wavd)

With Figure 12, we apply a statistical resonancayams (Salem, 2004). When a crowd is shown (as
indicated by the archival description), what are mmost characteristic words said by the voice-over?
“Président” and “[le général De] Gaulle” represtdr main context (Figure 12, upper window). In a
second step, we remove all the reports containmegad these two words and focus on the remaining
reports to bring out new kinds of contexts assediatith the view of a crowd (Figure 12, lower

window), such as sports, commemorative events, dstragions, festive events, etc. The recurring
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term “foul€’ (crowd) in the voice-overs promotes a sense @friggng to a community of fate. From a
methodological perspective, this kind of cross-gimy combined with statistical comparison between
textual newsreel archival descriptions and commgniiianscripts helps investigate correlations or
discrepancies between what is shown in the nevssegal what is said in their commentaries. Such a
combination of statistics across media is rarebyjled by applications.

Figure 13 provides a first insight of a correspormdeanalysis output: we computed a 2D-map of the
names of people who are present in more than 2fiteepn relation with the years in which they are
mentioned. We thus get a synthetic view of thetiaiahip between people and time in hetualités
francaisesreports. In terms of calculation, as textometriefdeals with frequency tables crossing
words and corpus parts (here we crossed peoplei®esiaand year divisions), it then opts for
correspondence analysis, because this type of diméhsional analysis is best suited to such
contingency tables (Lebart et al., 1998).

[ Index: annee: <ite... 52 | B <item>[descripteur... = word 20/9999999 (1,2) 22
Query | # ] i - | Properties: word [Edit| © | © " B @ I [ % Axes (12 © oW S
— " Coty, René 0.84
word Frequency T=1990380 b Herriot, Edouard 077
Gaulle , Charles de 214 Lo Gaulle, Charles de 0.74
Auriol , Vincent 105 i
. Auriol, Vincent 0.72
%] b
Pompidou , Georges 98 Couve de Murville, Maus 0.67
Coty , René 81 0.8 Dulles, John Foster 0.60
B\d;u\( , Georges 73 i Frey, Roger 0.60
Moallet, Guy ) 56 @ Gaulle, Yvonne de 0.59
Pleven , René 50 Pompidou, Georges 0.58
Mol:\ammed v 45 0.5 Eden , Anthony 0.57
:ohet Lum;or; :: i Messmer, Pierre 0.57
Dz;gla;”;h; ert s & 1964 Joxe, Louis 0.56
. . Schuman, Robert 0.56
Mendes France , Pierre s 0.2 werri Chaban Delmas, Jacque{ | 0.5
Pinay , Antoine 38
Bidault, Georges 0.55
Couve de Murville , Maurice 37 5 o - .
& o g Queuille, Henri 0.50
Adenauer , Konrad 38 o 00 68 Malraux , André 0.50
Malraux , André 36 a
Truman, Harry 0.48
= - 2
Eisenhower , Dwight David 35 o 1 1359 Baratte, Jean 0.47
Pineau , Christian 33 £ -0 Juin, Alphonse 0.44
< . g
Chaban Deimas , Jacques 32 45 : : LeTroquer, André 0.44
Churchill, Winston 31 o r— Adenguer, Konrad Bquer
-04 = Debre, Michel 0.41
Eden, Anthony 30 8 Bobet, Louison 0.40
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Le Troquer , André 29 -0 Lattre de Tassigny, Jean, 0.35
Philip &’ Edimbourg 2 0 lleile o Mendés France, Pierre 0.34
1855
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: i Koenig , Marie Pierre 0.32
Khrouchtchev , Nikita 27 -10 Khrouchtchev , Nikita 0.32
Molotov , Viatcheslav 27 s Elizabeth-Reine Mére 0.31
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Figure 13. CORRESPONDENCE ANALYSIS (first plane)tioé frequency table crossing the years
and the names of 51 people that are present @ast 20 reports

3.2 Okapi platform for interactive semantic analyss

Okapi (Open Knowledge Annotation and Publicatioeiface) (Beloued et al., 2017) is a knowledge-
based online platform for semantic management oferd. It is at the intersection of three scieatifi
domains: Indexing and description of multimediateat, knowledge management systems and Web
content management systems. It takes full advardghgemantic web languages and standards (RDF,
RDFS, OWL (Motik et al., 2012)) to represent comtas graphs of knowledge; it applies semantic
inferences on these graphs and transforms theenergte new hypermedia content like web portals.

Okapi provides a set of tools for analyzing multitisecontent (video, image, sound) and managing
corpora of annotated video and sound excerpts dsawemage sections. Analysis tools allow the
semantic indexing and description of content uslogain ontology. The corpus management tools
provide services for the constitution and visuai@a of thematic corpora as well as their annotatio

and enrichment in order to generate mini-portahhematic publications of their contents.
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The Okapi's knowledge management system stores ledge as graphs of named entities and
provides services to retrieve, share and present &s linked open data. These entities can beealign
with other entities in existing knowledge bases litbpedia and wikidata and so makes Okapi
interoperable with the Linked Open Data ecosystBiref et al., 2009). The named entities can be of
different types and categories and vary accordinipé studied domain. For instance, for audiovisual
archives, entities may concern persons, geogrdptimees and concepts.

Finally, the Okapi’s Content Management System (@D&aCMS) considers the characteristics of the
studied domain and user preferences to generatentesfaces and tools for Okapi as well as content
portals adapted to the domain. This publishing &aork allows also authors to focus on their
authoring work and to create thematic portals witremy technical skills. The author can specify his
thematic publication as a set of interconnectedtimatlia elements (video, image, sound, editorial
texts). The framework applies thereafter a setulfliphing rules on these elements and generates a
web site.

The Okapi platform is used by historians to conithematic corpora and to publish their portals a
explained in the above paragraphs. Okapi can &seed by researchers in computer science and data
scientists to show and improve the results of traitomatic algorithms (face detection and
recognition, automatic speech recognition, etdae Tollowing sections show some examples of how
the Okapi platform can be used on the collectibes*Actualités Francaise$AF) in the context of

the ANTRACT project.

The media analysis can be carried out manually fyotators or automatically by algorithms on
several axes as shown in Figure 14. In this exanthkEmatic analysis (the layer entitledtrate
sujet$) of the AF program Journal Les Actualités Francaises : émission dyullet 1968’ consists

in identifying the topics addressed in this progrémeir temporal scope and a detailed descriptfon o
the topic in terms of the subject we are talkinguabthe places where it happens and the persoas wh
are involved in this subject.

StrateBruit <X) v

©

Figure 14. Timeline for Media Analysis

The user can create and remove analysis layershairdsegments as well as the description of each
segment and its timecodes. Considering the seagrdent in the example where we are talking about
thewater sports (concep) in England (Place), especially the adventures of the solo salllec Rose

(Person as indicated in the following form (Figure 15)hd user can edit this form to change and
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create new description values of the selected seigmbese concepts, places and persons are a subset
of named entities that are managed and suggeste@kapi to complete the description of the
segment.

Figure 15. Segment Metadata Form

The other analysis layers (transcription, musi@ck&tn, etc.) are provided by automatic algorithms.
The metadata provided by these algorithms canfetinie ones created manually by users and can be
used by the Okapi platform to generate a rich pdhat brings value to the content and provides
several access and navigation possibilities irctdrgent as shown in Figure 16.
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Figure 16. Okapi portal page of the AF news “JolLies Actualités Francaises: émission du 10
Juillet 1968".

The generated metadata are also used as advaiitegid ¢or looking for video excerpts and so allow
users to constitute their thematic corpora focumedome topics. Figure 15 shows an example of an
advanced search of segments which talk abdVatér sports’ in “England”. Like all Okapi's
objects, a query is represented as a knowledgé gnagh then transformed into a SPARQL query. The
results of this query, illustrated by Figure 17 d48q can be used to create a corpus.
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Figure 17. Example of an Okapi Query

Figure 18. Example of query results

The corpus itself is an object to be annotatedthe user can add new metadata on the corpusatsel
on its elements (video excerpts) and put rhetorgaltions between them. Figure 19 shows a corpus
of three excerpts, retrieved from the query preskmh the previous paragraph. It displays also a
rhetorical relationship between the two segmen®obert Manry, 48 ans: Traversée solitaire de
I'océar’ which illustrates the other segmemilec Rose, apres 354 jours sur un bateau: “la tezst
ronde™. All these metadata will be used to create a #mmportal focused on the content of the
corpus or integrated into a story through the isicla of editorial content and preferred readindnpat
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Figure 19. Thematic Corpus “Water Sports”

The Okapi platform exposes a secure SPARQL endg@midt APl which allows other ANTRACT
tools, especially the TXM platform, to query theolkriedge base and to update the stored metadata.
For instance, TXM tools could retrieve metadataudlgh the Okapi’s endpoint in order to constitute a
corpus. This corpus will then be stored in the kieolge base through the API and used by Okapi to
provide thematic publications. Additional semandiescriptors produced by TXM could also be
integrated into the Okapi knowledge base.

4. Conclusion

Presented throughout this article, the ANTRACT @ctp challenge is to familiarize scholars with the

automated research of large audiovisual corpor#hediag instruments specialized in image, audio
and text analysis into a single multimodal apparatasigned to correlate their results, the project
intends to develop a transdisciplinary researchahsditable to open new perspectives in the stddy o
single or multi-format sources.

At this point of the project, most of the work iedicated to the development and tuning of the
automatic content analysis tools as well as thdiggijpn of their results to the organization and
improvement of the corpus data in connection witsearch provided by ANTRACT historians

(Goetschel, 2019). Their case studies were explosdg the TXM textometry platform and the

Okapi annotation and publication platform that aHaits users to exploit all the data produced lgy th

instruments developed for the project.

From a technological perspective, ANTRACT's goalnew to further adapt automatic content
analysis tools to the specificity of the corpushsas its historical context, its vocabulary, itsage
format and quality, as it has been done, for inaby improving the language models used by the
automatic transcription tools with the help of ttypescripts of voice-overs. Interactive analysis
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platforms should also benefit from history schoffesdback in order to improve their user interface
and to develop new analytical paths.

At the end of the project, a comprehenshas Actualités Francaisesorpus completed with its
metadata as well as the results of the researchosigd by automatic content analysis tools and
manual annotations will be made available to thensific community via the online Okapi platform.
To this end, Okapi tutorials will be provided t@tpublic and TXM will continue to be available as a
open source software to help the analysis of carpsed in new case studies. Okapi source code will
be turned to open source so that other develop@rsantribute to its enhancement.

Regarding humanities, ANTRACT tools and methodology be adapted to various types of corpora
providing historians as well as specialists fromeotdisciplines such as sociology, anthropology and
political science a renewed access to their doctsrsipported by an exhaustive examination of their
content.
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