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The Face ClusteringnoduleFaceClustering.dll clusters facial actor images
appearing in a digital video. As a result, this mledcan count the number of actors (or
persons) that appear in a video file (without ptdowy face recognition capabilities). Such
facial images are contained in tetor Instancesin the ANTHROPQOS7 terminology.
Consecutive actor instances formAsastor Appearancél]. The facial image clusters are first
identified by an unsupervised clustering algoritlma then are presented to the user. The user
can then correct false face detections or mis-etedt facial image assignments and,
therefore, improve the performance of the unsupedviclustering algorithm. The user may
choose to give an actor name to each facial imbags.cOtherwise, the facial image clusters
are given generic names automatically, e.g. ACTOR_1

The position ofFace Clusteringnodule within the video analysis processing lifie o

DIVAS3D is shown in the block diagram of the nexgpa
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Figure 1: Interfaces oface Clustering Module

The input to theFace Clusteringalgorithm is a video stream (or file) and the
corresponding ANTHROPOS7 XML file that contains ércAppearances (and hence facial
images). The XML file is typically produced by thédeo Trackingnodule ofDIVA3D. The
Face Clustering modulextracts the Regions of Interest (ROIs) of faagiahges appearing in
the video frames and calculates the similaritydach possible pair of facial images in order
to construct the respective similarity matrix. Thmsatrix is used for face clustering.
Intuitively, each facial image cluster should cepend to one person (@kctor under
ANTHROPOS7 XML Schema) appearing in the video.

The user interacts with the program in order sxakd false face detections or

move misclassified faces to the cluster they thédlong and characterize each cluster



with a cluster label that may be a number (e.goA&) or have a semantic meaning,
e.g. correspond to the real actor name. Erronelussecs may be discarded entirely.
Using the clustering results, eadkctor Appearanceof the input XML file is
annotated with this label, in order to produce atpot, ANTHROPOS7 compatible,
XML file. Moreover, theFace Clusteringnodule saves the face clustering results in
another file in order to provide a training set tbe Face Recognitiormodule of
DIVA3D. The results are saved in the home directoryDBfA3D in the folder
Clusters . Face Clusteringchecks if the foldeClusters  exists. In case that it
does not exist, it creates it and saves the redultsontrary, if it does exisface
Clusteringdeletes the whole folder, re-creates it and tlaaes the results. Therefore,
always the results of only one video file (movieg dund in the folder. For each
actor a subfolder is created and, within each ddéfpthe images of the actor are

deposited irpgm format.

To install the Face Clustering module, the user has to copy the
FaceClustering.dll to the working directory oDIVA3D. Once installed, the menu

entries depicted in Figure 1 are displayed undeMbdulesmenu entry of DIVA3D.

Figure 1. Face clustering menu entry.

Face Clusteringmodule requires the following modules in orderb® functional:
parser.dll , ipfDIIL.dIl, ipfDII2.dll, ipfDII3.dll, SIFT.dII



Input The user imports a video stream using DI&A3D import functionality,
selects thd-ace Clusteringmenu entry and the video stream as the input veluxote that
the Stream Buffer Parameteshould haveGlobal specification sizat least two (Figure 2).
Then the user will be asked to select the ANTHROP®BIL file that contains the results of

theVideo Trackingnodule for the associated input volume.

Stream Buffer Parameters x|

— Stream Buffer Size
' Global specification of size [ Buffer Size: |2 |

" Specily size for each video stream

— Stream Aszociations

v Automatically import stream after process

— Output Stream Info

[v Copy stream info from input stream

Cancel |

I~ User defined output stream info

Figure 2: Global specification buffer size.

Unsupervised clusteringhfter selecting the XML file, thé-ace Clusteringmodule
will automatically obtain the facial image ROI cdorates for each actor for all video frames
from the XML and extract the facial images from thput video stream. At this point, the
user will be asked to select the algorithm (Muta&brmation or SIFT) to construct the facial
image similarity matrix. The similarity matrix wibe subsequently processed in order to
cluster the facial images. The clustering algorittequires a threshold parameter in order to
construct the face clusters. The default thresfaldhe clustering algorithm is 0.2. The user
can change this parameter amedclusterthe facial images in the user interaction phase, a
will be described shortly. At the end of the cluistg process, for each cluster,Faame
Gallery window is created and is presented to the useshawn in Figure 4. Therefore, a
Frame Gallerywindow contains all the facial images that belemghe corresponding cluster

(and should be ideally concern only one actor).
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Figure 4: Clusters after the unsupervised clustering phase.

User InteractionThe user can interact using the module GUI inesgvways, in

order to improve the face clustering performance:
Change thehresholdvalue for the clustering algorithm and re-exedytby pressing
the Re-Clustebutton.
Correct any misclassified actor instance by “draggithem from ondace cluster

and “dropping” them to another one (Figure 5).

Delete.

Figure 5: Dragging & dropping misclassified facial images.

Delete a facial image from a cluster, by selectimg corresponding image in the
Gallery and pressing thbeletebutton.

Delete an entirdacial image clusteby pressing th&€lose system buttofX at the
right corner of theFace Clustering Controlbox). Facial imagesthat may be
contained in thiace clusterare also discarded.

Create a nevfacial image clusteby pressing theewbutton and then drag and drop

facial imagesnto it (Figure 6).



Figure 6: Creating a neviacial image cluster

Enter the name of the actor (if known) to fheial image clusterThe name of the
actor must follow the following convention: <Givédame>_<Family Name>, e.g.
Roger Federer.
When the user completes the changes, he can savedilits by pressing ti8avebutton and
then close thé&ace Clustering Contrdramework by pressing theélose system buttam the
system menu. The user will be asked to certify moee time that he desires to ekiace

Clustering(Figure 7).

Note: If the user does not press Bevebutton before exiting, the changes will be noteshv

Figure 7: Saving clustering results.

Output After exiting Face Clusteringthe user is asked to select an output XML file
in order to save the face clustering output (Fig)re



Figure 8: Selecting output ANTHROPOS7 XML file.

The output XML enhances the input XML with the daclustering results and the
changes imposed by the user during the interadtioa. In particular, it will annotate the
actor appearances of in the XML. For instance, welte actor name has been added in the

output XML, as shown in Figure 9.

Input XML: < id= "ACTOR_APP 1"
xsiitype=  "ActorAppearance" >
< Href= "Href* IDREF="IDREF"/>
Output XML
< >
< id= "actor0 ">
< >
< >Federer < >
< >Roger < >
< >
< >
< >
< id= "ACTOR_APP 1"
xsi:type=  "ActorAppearance” >
< Href= "Href" IDREF="actorO0 "/>

Figure 9: Creating an output ANTHROPOS7 XML file.

Moreover, the clustering results are saved irhtirae directory oDIVA3D under the

folder Clusters, in order to provide a training set for tRace Recognitioomodule. For



each actor, a new subfolder is created, wherentagés are deposited joigm format and an
info file containing their names (Figure 10). Thames of the images have the format
<actor id>_<Frame Number> , e.g.,actor 0_4.pgm and are described in a file
with name<actor id>.txt , deposited in the same subfolder. This file carstdine list of

all images deposited on the subfolder.

Figure 10. Creating output for thBace Recognitiomodule.



