GALA 2007 submission document

Title: Relational approach towards the synchronization of head, lip and
eye movements of an intelligent virtual agent reading a text wi
different tempo and different sound volume

Track: Student
Category: Application
Authors: Dilyana Valkova Budakova — students’ team leader

Technical University of Sofia — Branch Plovdiv,
Department of Computer Sciences and Technologies
PhD in Computer Sciences, Assistant Professor.
Bulgaria

Anastasia lordanis Nalpantidou

2" year, Master Student

Computer Sciences and Technologies,
Technical University of Sofia — Branch Plovdiv
Bulgaria

Elena Stoyanova Gesheva

Five months ago she graduated with a Master’s degree lfrem t
Technical Unuversity of Sofia — Branch Plovdiv,

Computer Sciences and Technologies.

Bulgaria

Valentin Veselinov Vachev

3 year Bachelor Student,

Informatics

Plovdiv University “Paisii Hilendarski”.
Bulgaria

Contact data: name: Dilyana Valkova Budakova
e-mail: dilyana_budakova@yahoo.com

url; www.geocities.com/dilyana_budakgva

www.tu-plovdiv.bg

phone:mobile: +359 878 28 16 16 ;
postal addressDilyana Valkova Budakova
Technical University of Sofia — city Plovdiv,
Department of Computer Sciences,
61, Sankt Peterburg Blvd.
4000 Plovdiv
Bulgaria .

URL: www.geocities.com/dilyana_budakgva

Movie file submitted: GALAO7VideoTUBulgaria.avi


http://www.geocities.com/dilyana_budakova
http://www.tu-plovdiv.bg/
http://www.geocities.com/dilyana_budakova

GALA 2007 submission document

Reference teacher:

Process of development:

Resources used:

Dilyana Valkova Budakova
affiliation: Technical University of Sofia — city Plovdiv,
Department of Computer Sciences,
61, Sankt Peterburg Blvd.
4000 Plovdiv
Bulgaria.
e-mail: dilyana_budakova@yahoo.com

An intelligent virtual agent reading a texas developed between January
and May 2007, as an applicatiofhe team was formed with the only aim
to develop the currently presented application espec@ilgdrticipation
in GALA.

All members of the team together with their leaderehaorked for the
realization of the programme system. They filled thaloiase with words
for pronouncing, with information about the paths to tberesponding
wav files, and with the numbers of the bitmap imagegHerrealization
of lip, eye and head movements of the agent. (Thisvgastdone more
specially from 1st student) They separated each wordtierwav file in
which the texts had been pronounced in Bulgarian and recorded
beforehand by the team leader (This part was done moceakpdérom
1% and 29 student). They realized by means of Photoshop CS the
collection of pictures for the two main poses of tigerd’'s head and
accomplished the synchronization between the agent’'geinaad the
speech. (This part was done more specially frédfhstudent and '3
student) They prepared together the documentation and thecliddor
presentation of their work. (This part was done moreiafhg from 3¢
student).

The idea about the development of this programme sysiemell as the
analysis of the task, its division into main sub-taskd the definition of
methods and algorithms for their realization belong tolé&ader of the
project.

All team members show great interest in the undertakenk @nd are
going to continue developing both new IVA and their own texdini
skills.

1. Visual Basic .NET, and MS Access.XIhe programme system has been
realized in Visual Basic.NET, and the databases — irAbt®ss XP.
For accessing the database control system the approdchusing
objects for accessing data is used (DAO). The model DA®Ies a
great number of objects having relevant methods and prepeur
creating databases, defining tables, fields, indices estdblishing
relations between the tables etc.
In order for the text to be pronounced, a command “Sotmmih the
Microsoft Multimedia Control enabling reproducing of sounckdilis
executed.
MMCntrlWav.FileName = Name and path to wav file
MMCntrlWav.Command = "Sound"
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Resources required:

2. Photoshop CS.The collection of bitmap images presenting all the
different head, eye and lip positions is realized by mexrPhotoshop
CS.

3. WavePad Each word had been separated in WavePad.

An intelligent virtual agent reading a text was developettasted on a
PC with Windows XP Prof OS, 512 kb RAM, CPU Celeron 1.00GHz
FCPGAZ2. The PC’s microphone and speakers attached were use
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Title  Relational approach towards the synchronization of head, lip andye movements of an
intelligent virtual agent reading a text with different tempo and different sound volume

1. The application and context of the work

Here is presented a relational approach towards the reymzation of head, eye and lip movements of
an intelligent virtual agent reading a text. During thenpreiation of the text the user can interrupt the
agent and point whether he/she wants the agent to reet, fouder or quieter by clicking on the
corresponding button.

The agent follows the mouse movement with eyes armdsregdnen the mouse goes over her face. When
pronouncing the text the agent moves her lips in accoedaith each word, blinks, and occasionally
changes her head pose.

The agent reads a text in Bulgarian, which is loaded faotext file or introduced by the user in
RichTextBox Control. For the purpose of demonstratidrag been chosen that the agent reads a film
advertisement, recorded in advance as a text file.

2. Novelty/Some of the distinguishing feature of our work are:

1. Relational approach towards the synchronization ofiphand head movements of the agent with
the pronounced word. The relational presentation of gashure animation is convenient, since the
code remains the same and the programming of new gestutesilmics can be reduced to adding
numbers of pictures in the relational table of thelgesbr mimics being modeled.

2. Relational databases for a fast access of the pnoggao the information required for the animated
pronunciation of the text.

3. Buffer in which all the information required for the iawaited pronouncing of 40 words at the most is
recorded.

4. Access to the different sound models of the words.

5. Reading interruption through realization of the wiartwo threads

3. The architecture

Basic algorithm for reading a text together with a synchronizd lip and head movement of the
agent. The text to be pronounced is loaded from a text fileighlRextBox control or it is entered by
means of the keyboard. From here the text in the fofria string is processed by a sub-programme,
which identifies each word in it (paying attention temals, numbers or punctuation marks). Another
sub-programme extracts all the information about thedvirmm the relational database and stores it in
a buffer (the absolute path to the wav file for eacdndas concatenated this way). When the buffer is
full or there are no more words in the text, anogw-programme is called upon, which executes the
pronunciation itself and visualizes the images requinedhe realization of the synchronized lip, head
and eye movements of the agent.

Each database has one table with 6 columns, in which énenespectively: the words, starting with
the letter mentioned in the name of the databasejairees of wav files, in which the pronunciation of
these words has been recorded and the names of thiesfmldehich they are placed (the absolute path
from the root of the file system to these folders wéldefined later); and there are also four columns,
comprising numbers of pictures corresponding to the litipndn the pronunciation of each of these
words for the first basic agent’s head position.

The relational presentation of each gesture animasi@onvenient, since the code remains the same
and the programming of new gestures and mimics can be cettueelding numbers of pictures in the
relational table of the gesture or mimics being modeled.
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Relational approach towards the synchronization of the lip and éad movements of the agent
with the pronounced word. The application continuously follows the current headtmosi{pose) of
the agent in order to continue the animation of the tisggm movement and the eye blinking with this
basic position (pose) until the next change of the heattiguo (pose) occurs.

A collection of 20 bitmap files, containing images of thgera’s head and realized by means of
Photoshop CS is used. We have two basic head positiahalbpossible eye and lip positions
corresponding to them. Each of the images has its awmber. For each of the two head positions
there are 10 images arranged in the same sequence. Thusntber of each image for the second
basic position can be obtained by adding 10 (the numbéneofmages for one of the basic head
positions) to the number of the same image for thelfaisic position.

Now it should be watched which of the two basic headtipasiis the current one in order to
visualize the images for the realization of lip movetsdar this head position synchronized with the
word being pronounced, and also for the realizatioh@tye blinking once in a while.

A Boolean variable keeps track of which basic head movemarged any moment. It is true
when the agent’s head is in the first basic position failse when the head is in its second basic
position. For the realization of the lip movementthe first basic head position the numbers of the
pictures read from the relational database are dirastd.

When the Boolean variable is in a false position dxedsecond basic agent’s head pose is the
current one, then to the number of the picture to healired number 10 has to be added (the number
of poses for a basic position), and the same picturthéosecond agent’s head position appears.

A counter, counting up to a pre-given number, defines tleeviak of the change in the agent’s
head position. Another one, counting up to another pre-giverber defines the interval of agent’s eye
blinking.

When the programme works and the user chooses a tée poonounced by the agent, the
agent starts reading and moves her lips in synchronizatikth the word being pronounced; she also
changes her head position every now and then, andiocakg blinks.
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4. Performance

Location of the wav files with the recorded words.

>

Qe - O ¥ All the words, which the agent could pronounce, have been
i recorded as separate wav files.

Address |2 Ciitzkus v | [ S0 Since the words amount to hundreds thousands (we haveedcor
Mane Size | Type a small amount just for the experiment), a numbefotfers,
ks File Folder equivalent to the number of letters in the Bulgarigghabet has
tzb File Folder been created. All the words, beginning with the santer|eare
o File Folder recorded in the corresponding to this letter folder. &ample,
Dt4g File Folder all the words, starting with a" are recorded in the folder, named
jig E::: ::j:: tla, the ones, starting with “b” are recorded in thelelt2b,
Syt7he - | those starting with c — in the folder t3c etc. Fig. 1
Sytsz File Folder As the agent is supposed to be able to pronounce the text
Dytoi File Folder slowly :_;md quietly or slowly and loudly, or fast and loydir fast
C)t0j File Folder and quietly, all the words have been recorded four timesdch
CtLk File Folder of the possibilities listed above. Therefore all théddos tla,
a2l Fils Folder t2b,t3v, ...., t29ya where we put the words falling into th@esa
Ct13m Filz Folder model have been placed in a separate folder again — e.g.
Dt14n File Folder I slowly_quietly folder is for the words to be pronouncedvbjo

TF1EA Fila Frldar

and quietly.
Fig. 1
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All the folders tla, t2b,t3yv, ..

.., 129ya, in which we put thedel “fast and quietly” are placed

in the folder fast_quietly. All the folders tla, t2b,t3v,,.t29ya, containing the model “fast and loudly”
are put in the folder fast_loudly.

Relational databases for a fast access of the programme toethnformation required for the
animated pronunciation of the text.

& ttables

DEX

The number of the realized relational databases comdspto the
number of letters in the Bulgarian alphabet. The nafméhe database

Fle  Edt view ®  gh contains the name of a letter from_ the alphabet. Figp2h _database has
1 one table with 6 columns, in which there are respecti@l:words,
Q Back starting with the letter mentioned in the name ofdagbase; the name
= - of wav files, in which the pronunciation of these wotuss been
Address |3 bles (M| (£ 6o recorded and the names of the folders in which they aeeg!(the
L s absolute path from the root of the file system to tHelers will be
I%ZE 233 E: defined later); and there are also four columns, comprisimgbers of
e " pictures correspondl_ng to th_e lip position in the prormnrmn of each of
Bt T these words_for the flrsf[ basic agent’_s hea_ld positibeblés 1a, 1b).
Besd 512 KB The first two pictures are visualized (they change onue a
[#]tee 292 KB consecutively with a short pause between the visuaizaif the first
[#t7hz 160 KB and the second one) before the word is pronounced; tbadséwo are
(& ]1e2 164 KB visualized after the pronunciation is completed (againthe way
@t‘?“_ MR described above). Thus an impression is created thatgena moves
%tﬂ ;; E: his/her lips in accordance with the pronounced word. _
B - When the relation to the information about a paréicwvord is
Bt13m 156 KE to be found, it is first defined which is the initial lettef the word.
&t 14n 172 KB Then an access to the database containing the recbtlds celations
(#1150 340KB concerning the words starting with this letter is remizFrom the table
[Et16p 204 KB of this database the line containing the recorded informatmut a
Bt 7r kos kb word can be found and read. Thus the process of finding the
Heies . information required for pronouncing each word from tet file is
[#]r1at 180 KB .
Feom, I facilitated.
Fig. 2
Table 1a
Word Wav file road Number | Number | Number | Number
figure figure figure figure
lipsl lips2 lips3 lips4
Ka3aHo t11k\kazano.wav 1 1 7 8
KaHIUIaTCTBA t11k\kandidatstva.wav 1 7 0 1
KaTo t11k\kato.wav 1 2 7 8
KpHC t11k\kris.wav 1 2 2 1
KOpHopanus t11k\korporatciya.wav 1 6 0 1
KyOue t11k\kubche.wav 1 6 2 1
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Table 1b
Word Wawv file road Number | Number | Number | Number
figure figure figure figure
lipsl lips2 lips3 lips4
pabora t17r\rabota.wav 1 0 7 1
penu t17r\redi.wav 7 6 6 6
PEKOPIHO T17r\rekordno.wav 1 6 7 6
pemaBa t17r\reshava.wav 1 2 0 1
pyoHK t17r\rubik.wav 1 6 0 1
pBba t17r\ryba.wav 1 1 0 1

Pros and cons of your system.

- Relational approach towards the synchronization of the lip anchead movements of the agent
with the pronounced word The relational presentation of each gesture anima&ioanvenient, since
the code remains the same and the programming of new gemtaresmics can be reduced to adding
numbers of pictures in the relational table of thelgesbr mimics being modeled.

- Relational databases for a fast access of the programme to thdormation required for the
animated pronunciation of the text.When the relation to the information about a particward is to

be found, it is first defined which is the initial lettef the word. Then an access to the database
containing the records of the relations concerning thealsvetarting with this letter is realized. From
the table of this database the line containing the recaonfil@nation about a word can be found and
read. Thus the process of finding the information requeg@ronouncing each word from the text file
is facilitated.

- Buffer in which all the information required for the animated pronouncing of 40 words at the
most is recorded In a buffer from the operative memory, comprising spays (the same number as
the number of columns in the database) 40 consecutive Wrordghe text and the information about
them, derived from the database, can be saved. Whebutfer is full, the sub-programme for
pronouncing the speech and for synchronizing the head, @ydipamovements of the agent gets
started. After running low the buffer is ready to stdre information about the next 40 words to the
exhaustion of the text to be read. The use of the bgifarantees the independence of the processes of
pronouncing the speech and synchronization and lookinghéoinformation about the words in the
database.

- Access to the different sound models of the wordi dependence with the user’s desire for the
agent to speak fast, slowly, loudly or quietly, the fipsttion of the absolute path to the file, where the
word to be pronounced has been recorded, will be differ€he user clicks on one of the four buttons
offering an option of the way of reading the text andthe/she actually defines the first portion of the
path to the corresponding sound model.

- Reading interruption through realization of the work in two threads. The possibility to interrupt
the agent after she has begun reading the text anddtasompleted it is realized by starting two
threads. The first thread accomplishes the processadfirg. The second thread can interrupt the first
one in accordance with the user’s desire. When thetfiread calls upon the functions for realization
of synchronized with the head and lip movements speeclogpnoimg, the second one generates a
message, visualized in the message box and informing thehadethe process of reading could be
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interrupted by clicking on th@K button in this message box. If the user clicks on bhigon, the
second thread interrupts the work of the first one hadagent stops reading the text.

- Following the mouse movement with eyes and shaking head whdmetmouse passes over the
agent’s face.Agent’s eyes follow the cursor movements before thdirg has begun. On the purpose
the event mouse move is processed and, in accordanceheitturrent coordinates of the mouse
position, a collection of images with various agenys positions is visualized again, which creates the
impression of eye movement following the movemenhefdursor.

When the cursor goes over the agent’s face, he/shes t@ashaking his/her head. A change between
the two agent’s head positions is realized again.

- After adding the realization method for more smooth and moraffective reading complying
with the text being read this program could be applied in everyday practice iigdia.

Waork with files form @@]

Files

Technical University Sofia
Bulgaria

City Plovdiv

Student team:

Dilyana Valkova Budakova - Students team [eacer
Anastasia lordanis Malpantidou

Elena Stoyanova Gesheva
Valentin Veselinov Vachev

Translated text: tBCE:I{H YOBEK HMA IpaBo fa NpecledBa CEOETO

Every man has the right to pursuit his/'her happiness
o1 54 e il eves Tas the right to fight for [l 22CTHE- Hnu wumade xazano, BCEKH HMa Opaso
hetier life that's what Kris Gardner does in San ma ce bopu 3a nogobep xueoT. TodHo TOEA
Francisco after living on the edge of the misery for npasu ¥ Kpuc Tapmutp 0pes oceMIeceTTe

some time he decides to apply for a job in a hiz hroker roguEn BCan @paHuHCKO - CTeq ¥aTo
company. Just like that - hecause he can 4
co icate \l'ithpenple Elisagund HIEECTHO BREME JHEEE CEC CEMEHCTEOTO CII Ha
mathematician. Oh, and he could solve the Rubil .

' Read text gquietly and
cube in record time. ﬁ?si ¥ Read text loudly and fast
i

Read text quietly and Read text loudly and
slowly slowly

Fig. 3Running form
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iles tonm

Technical University Sofia
Bulgaria

City Plovdiv

Student team:

Dilyana Valkeva Budakova - Students’ t2am leader
i Anastasia lordanis Nalpantidou
| [= | = ||"‘* | [ | =] | [ | B ‘ i | e l Elena Stoyanova Gesheva
! Valentin Veselinoy Vachey

Tratizlated text:

Esrery tman has the right to pursuit his/her happiness
ot i other words every man has the right to fight for
better life that's what Keis Gardner does in San
Fratcisco after living on the edge of the miseny for
some time he decides to apply for a job i a big broker
cotmpatyy. Just like that - hecause he can communicate
with people and is a good mathematician Oh, and he
could solve the Eubik cube in record time,

Read text quietly and fast | Eead text loudly and fast |
Read text quietly and Fead text Ioudly and
slowly slowly
B ToolTipt iﬁ rarad iﬁ' rnol iﬁ mnul = MainMenul ﬁzﬁ Timer1 ‘= ImageListl

Fig. 4 Design view



