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PREDGOVOR

Cetvrta medunarodna konferencija ASistivne TEhnologije i Komunikacija
(ASTEK) odrzana je u Beogradu 04. i 05. novembra 2022. u Kongresnom centru
hotela ,Mona - Plaza u Beogradu. Zbog i dalje aktuelne epidemioloske situacije i
ovoga puta Konferencija je realizovana kombinovano - tradicionalno uzivo ali i
on-line formatu. Realizovano je 7 plenarnih predavanja i poster sesija sa 9 radova.

Iskustva i ovogodisnje Konferencije pokazuju da je njena primarna ideja
objedinjavanja svin domacih resursa na polju asistivnih tetehnologija, potsticaj
njene intenzivnije primene i doprinos unapredenju brige o deci sa smetnjama u
razvoju i osobama sa invaliditetom i sada opravdala ocekivanja. Vise od 440
ucesnika bilo je u prilici da Cuje predavanja najeminentnijih strucnjaka iz ove
oblasti, kako domacih tako i predavaca iz okruzenja ali i Evrope i SAD-a. Od ove
godine Konferencija ima i svoj drugi dan, koji je rezervisan za radionicarski rad
specijalizovanih komisija (po pozivu). One su na osnovu predocenih dosadasnjih
prakticnih resenja a na osnovu novih teorijskih saznanja izlozenih na Konferenciji,
predlozile konkretne ideje za njihovo inoviranje ali i formulisale potpuno nova.
Pratec¢i sadrzaji Konferencije bili su izloZba slika KEEP IN TOUCH autora Milana
Ignjatovica, kao i 3 motivaciona predavanja na realizovanim radionicama drugog
dana Konferencije

Ostvaren je u potpunosti cilj konferencije, promocija novih tehnoloskih
dostignuca u oblasti asistivnih sistema namenjenih deci sa smetnjama u razvoju i
osobama sa invaliditetom u sinergiji relevantnih naucno-istrazivackih ustanova,
strukovnog udruzenja, privrede i krajnjih korisnika. Medunarodni karakter
Konferencije oznacio je njeno pozicioniranje na mapu tradicionalnih godisnjih
manifestacija u ovoj oblasti.

Sinisa Rankovic¢
Predsednik UO DrusStva defektologa Srbije
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ADHD RAZLOZEN NA NAJSITNIJE SEGMENTE

Dejan Stevanovic

Klinika za neurologiju i psihijatriju za decu i omladinu, Srbija; Gillberg
Neuropsychiatry Centre, Institute of Neuroscience and Physiology, University of
Gothenburg, Sahlgrenska Academy, Gothenburg, Svedska

Ova prezentacija daje pregled trenutnog razumevanja nozologije,
neuropsihologije i neurobiologije poremecaja sa deficitom paznje i hiperaktivnoscu
(eng. ADHD). ADHD je neurorazvojno stanje koje cine glavni domeni simptoma
nepaznje, hiperaktivnosti i impulsivnosti, ali sa ogromnom heterogenos¢u u
izrazavanju ovih simptoma, preklapajuci se sa drugim poremecajima, povezanim
komorbiditetima, odgovorom na lecenje, neurokognitivnim sposobnostima i
ishodima adaptivnog funkcionisanja. Trenutno, ne postoji konsenzus o tome koje
dimenzija najbolje obuhvataju ADHD i nivo na kojem bi trebalo da se mere, .
prijavljeni simptomi, kognitivni testovi, snimanje mozga ili drugi neurobioloski
markeri. Klasi¢ni kognitivni profil ADHD-a karakterisu deficiti u svim modalitetima
paznje, brzini obrade informacija, egzekutivnim funkcijama (uglavnom radnoj
memoriji i inhibiciji sa naglaskom na kasnjenju nagradivanja i kontroli
interferencije), verbalnoj memoriji, vestinama citanja, socijalnoj kogniciji i
aritmetickim sposobnostima. Neurofizioloske studije sugeriSu da smanjena
amplituda i duza latencija P3 komponente povezane sa inhibicjom mozdanog
potencijala (ERP) mogu biti markeri ADHD-a. Utvrdeno je da su konektivne i
mrezne disfunkcije Sireg obima centralne u patofiziologiji ADHD-a, pri cemu je
farmakoterapija najefikasnija u normalizaciji funkcionalne povezanosti. Pacijenti sa
ADHD-om imaju konzistentne funkcionalne abnormalnosti u razlicitim mrezama
fronto-bazalnih ganglija desne hemisfere, ukljucujuci inferiorni frontalni korteks,
suplementarnu  motoricku zonu i prednji cingularni korteks za inhibiciju i
dorsolateralni prefrontalni korteks, parijetalne i cerebelarne oblasti za paznju.

PLENARNA IZLAGANJA

Kljucne reci: ADHD, neurfizioloske studije, neurobioloski markeri
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ADHD BROKEN DOWN INTO THE SMALLEST SEGMENTS

Dejan Stevanovic

Clinic for neurology and psychiatry for children and youth, Serbia; Gillberg
Neuropsychiatry Centre, Institute of Neuroscience and Physiology, University of
Gothenburg, Sahlgrenska Academy, Gothenburg, Svedska

This presentation gives an overview of the current understanding of the
nosology, neuropsychology, and neurobiology of attention deficit hyperactivity
disorder (ADHD). ADHD is a neurodevelopmental condition presenting with the
main core symptom domains of inattention, hyperactivity, and impulsivity, but with
vast heterogeneity in the expression of these symptoms, overlapping with other
disorders, associated comorbidities, treatment response, neurocognitive abilities,
and outcomes of adaptive functioning. Currently, there is no consensus reached
regarding what kinds of dimensions capture ADHD best and the level they should
be measured at, i.e. reported symptoms, cognitive tests, brain imaging, or other
neurobiological markers. A classical cognitive profile of ADHD is characterized by
deficits across all attention modalities, processing speed, executive function (mainly
working memory and inhibition with emphasis on reward delay and interference
control), verbal memory, reading skills, social cognition, and arithmetic abilities.
Neurophysiological studies suggest that a reduced amplitude and longer latency
of the inhibition-related P3 component of the event-related brain potential (ERP)
could be a marker of ADHD. Broader-scale connective and network dysfunctions
have been found to be central in ADHD pathophysiology, with pharmacotherapy
as the most efficacious in normalizing functional connectivity. Patients with ADHD
have consistent functional abnormalities in distinct domain-dissociated right
hemispheric fronto-basal ganglia networks, including the inferior frontal cortex,
supplementary motor area, and anterior cingulate cortex for inhibition and
dorsolateral prefrontal cortex, parietal, and cerebellar areas for attention.

Key words: ADHD, neurophysiological studies, neurobiological markers
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PAVLIDIS TEST: PROGNOZA- DIJAGNOZA DISLEKSIJE | ADHD-A OD
PREDSKOLSKOG UZRASTA SA BIOLOSKOM TACNOSCU | OBJEKTIVNOSCU

George Th. Pavlidis

Naucni direktor 39 “Centara za disleksiju — Pavlidis metod”, profesor
psihologije i teSkoca u ucenju u nastavi psihologije, obrazovanjai medicine na
univerzitetima u Engleskoj, Grekoj i SAD

Tehnologija je unapredila medicinu, ali je njena ogranicena upotreba u
obrazovanju omela napredak u tom polju.

Disleksija i poremecaj paznje i hiperaktivnost (eng. Attention Deficit
Hyperactivity Disorder, ADHD) su dozivotne razvojne neurobioloske i obicno
nasledne smetnje, koje se Cesto preklapaju. Disleksija je specifica smetnja u ucenju
pisanog jezika, ukljucuju¢i disortografiju. Njen fundamentalni dijagnosticki
kriterjum je dozivotna veoma mala brzina citanja, bez obzira na jezik, rasu ili
kulturu.

Na medunarodnom nivou, dijagnoza ADHD-a je veoma subjektivna i
netacna jer je zasnivana upitnicima koje popunjavaju nastavnici i uglavnom
roditelji, dok se dijagnoza disleksije zasniva na subjektivnom=netacnom
psihoedukativnom citanju specificnom za jezik i pisanim testovima, a najranije se
to sa ogranicenom sigurno$¢u moze uraditi posle sredine drugog razreda. S druge
strane, PAVLIDIS TEST se ne zasniva na pisanju ili citanju, ve¢ na objektivnoj
bioloskoj oftalmokinezi i postize tacnu biolosku prognozu i dijagnozu disleksija i
ADHD u predskolskom uzrastu, putem sofisticirane foto-elektronske tehnologije.
Stoga se moze koristiti na medunarodnom nivou, bez obzira na jezik, kulturu ili
rasu u predskolskom uzrastu.

PLENARNA IZLAGANJA

Nikada nije kasno za dijagnozu i lecenje disleksije i ADHD-a, ali Sto ranije
se to uradi bolji ¢e biti i rezultati.

Kljucne reci: Pavlidis test, disleksija, ADHD, foto-elektronska tehnologija
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PAVLIDIS TEST: PROGNOSIS — DIAGNOSIS OF DYSLEXIA AND ADHD FROM
PRESCHOOL AGE WITH BIOLOGICAL ACCURACY AND OBJECTIVITY

George Th. Pavlidis

Scientific director of the 39 "Dyslexia Center - Pavlidis Method", professor of
psychology and learning disabilities in the teaching of psychology, education and
medicine at universities in England, Greece and the USA

Technology has revolutionized medicine, but its limited use in education
has impeded its progress.

Dyslexia and Attention Deficit Hyperactivity Disorder (ADHD) are lifelong
developmental neurobiological and usually hereditary disabilities, which frequently
overlap. Dyslexia is a specific learning disability of the written language, including
dysorthography. Its fundamental diagnostic criterion is the lifelong very slow
reading speed, irrespective of language, race or culture.

Internationally, he diagnosis of ADHD is very subjective and inaccurate as
it is based on questionnaires that are filled out by teachers and mainly by parents,
while the diagnosis of dyslexia is based on subjective=inaccurate, language specific
psycho-educational reading and writing tests and the earliest it can be done with
limited certainty is after the middle of the 2nd grade. On the contrary, PAVLIDIS
TEST is not based on writing or reading, but on the objective- biological
ophthalmokinesis and achieves an Accurate Biological Prognosis and Diagnosis of
dyslexia and ADHD from Preschool age, via sophisticated photo-electronic
technology. Therefore, it can be used internationally irrespective of language,
culture or race from Preschool age.

It is never too late for the diagnosis and treatment of dyslexia and ADHD,
but the earlier the better and biological technology is the answer.

Key words: Pavlidis test, dyslexia, ADHD, photo-electronic technology
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MULTIDISCIPLINARNA ISTRAZIVANJA U OBLASTI PSIHOLINGVISTIKE

Gordana Nikolic', Vanja Kovi¢; Milica Jankovic®, Natalija Pani¢ Cerovski?

"Univerzitet u Novom Sadu — Pedagoski fakultet u Somboru, ?Univerzitet u
Beogradu — Filozofski fakultet; *Univerzitet u Beogradu — Elektrotehnicki fakultet;
*Univerzitet u Beogradu — Filoloski fakultet.

ASTEK konferencija je svoj fokus usmerila na potrebe osoba sa
specificnostima u razvoju i nacinima ostvarivanja komunikacije, sto upucuje na
nuznost povezivanja razlicitih naucnih disciplina. Od posebne vaznosti je sinergija
dostignu¢a u oblastima lingvistike, psihologije, logopedije, defektologije i
elektrotehnike, kako u domenu istraZivanja tako i primeni novih saznanja. Grupa
autora u ovom izlaganju razmatra vizuru pogodnu za kompleksnije sagledavanje
kauzalnosti u procesu psiholingvistickog razvoja dece sa tesko¢ama u razvoju.
Tradicionalno, kompleksnije  sagledavanje zakonitosti  komunikativnog i
kognitivnog razvoja, svoj oslonac je pronalazilo i u ispitivanjima razlicitih
odstupanja prouzrokovanih fizioloskim ili sredinskim faktorima. Preko dve decenije
se U oblasti razvoja i obrazovanja dece sa tesko¢ama aktualizuju teme koje su vise
vrednosnog nego naucnog karaktera. |z tih razloga, kao i ¢injenice da svedocimo
vremenu vrtoglavog razvoja elektronske tehnologije i digitalnih sistema, nova
reSenja upucuju na neophodnost modernizacije dijagnostike i tretmana u oblasti
psiholingvistike na srpskom govornom podrudju. Izdvaja se srpski jezik pre svega
zbog potrebe pripreme baterije testova i lingvistickih markera za ispitivanje |
podsticaja razvoja oralne komunikacije, prirodnog gesta i znakovnog jezika. U vezi
sa tim vazno je napraviti osvrt prema neurorazvojnim aspektima jezicko-
kognitivnog razvoja, te razvijanju protokola i standarda za pracenje neurotipicnog
razvoja, a na bazi toga i registrovanje odstupanja od neurotipicnog razvoja.

PLENARNA IZLAGANJA

Kljucne reci: osobe sa specificnostima u razvoju, komunikativni i kognitivni
razvoj, psiholingvistika,elektronski sistemi, dijagnostika

ASTEK, BEOGRAD, 04/05. NOVEMBAR 2022. 19



ZBORNIK REZIMEA — CETVRTA MEDUNARODNA KONFERENCIA

PLENARNA IZLAGANJA

MULTIDISCIPLINARY RESEARCH IN PSYCHOLINGUISTICS

Gordana Nikolic', Vanja Kovi¢; Milica Jankovic®, Natalija Pani¢ Cerovski?

"University of Novi Sad - Faculty of Pedagogy in Sombor, “University of Belgrade
- Faculty of Philosophy; *University of Belgrade - Faculty of Electrical Engineering;
*University of Belgrade - Faculty of Philology.

The ASTEK conference directed its focus on the needs of people with
specificities in development and ways of achieving communication, which points
to the necessity of connecting different scientific disciplines. Of particular
importance is the synergy of achievements in the fields of linguistics, psychology,
speech therapy, special education and electrical engineering, both in the field of
research and the application of new knowledge. In this presentation, the group of
authors considers a viewpoint suitable for a more complex understanding of
causality in the process of psycholinguistic development of children with
developmental disabilities. The traditional, more complex perception of the legality
of communicative and cognitive development found its support in the examination
of various deviations caused by physiological or environmental factors. For over
two decades, in the field of development and education of children with difficulties,
topics that are more value-judgment than scientific in nature have been brought
up to date. For these reasons, as well as the fact that we are witnessing the time of
rapid development of electronic technology and digital systems, new solutions
point to the necessity of modernizing diagnostics and treatment in the field of
psycholinguistics in the Serbian-speaking area. The Serbian tongue is singled out
primarily because of the need to prepare a battery of tests and linguistic markers
for testing and encouraging the development of oral communication, natural
gestures and sign language. In relation to this, it is important to review the
neurodevelopmental aspects of language and cognitive development, as well as
the development of protocols and standards for monitoring neurotypical
development, and on the basis of that, registering deviations from neurotypical
development.

Key words: persons with developmental disabilities, communicative and
cognitive development, psycholinguistics, electronic systems, diagnostics
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PERSONALIZOVANI VIRTUELNI TRENING | MOTIVACIJA STARUE POPULACIJE SA
POREMECAJIMA RAVNOTEZE”

Nenad Filipovic

Univerzitet u Kragujevcu, Fakultet inzenjerskih nauka

Trenutno ne postoje razvijena resenja poput personalizovane virtuelne
obuke koja mogu pomodi osobama koje pate od poremecaja ravnoteze da
obavljaju veZbe ravnoteZe i hoda i povecaju fizicku aktivnost. Virtuelni fizioterapeut
zasnovan na hologramu sastoji se od softvera i uredaja i pruza pacijentima
mogucnost da dobiju personalizovana uputstva za veZbanje, kao i povratne
informacije. Postoje dve verzije ovog sistema: pametni telefon gde je adapter
postavlien na odredenoj tacki na glavi korisnika i 3D HoloBox koji ukljucuje
hologramsku foliju visoke efikasnosti i projektor visokog lumena za stvaranje
najboljeg moguceg 3D iskustva bez potrebe da pacijent koristi bilo koji uredaj u
svrhu prezentacije. U oba slucaja, senzori su postavljeni na telu pacijenta. Interfejs
virtuelnog fizioterapeuta predstavlja glavnu vezu sa Holobalance platformom tako
Sto pruza povratne informacije na nacin prilagoden korisniku, koji se pokrece na
osnovu podataka koji se dobijaju sa edge racunara ili cloud platforme. Na taj nacin
se pruza poboljsano korisnicko iskustvo, kroz realisticniji avatar, i omogucava
pripremanje prostorije posebno adaptirane za ovu postavku. Nadamo se da ovaj
3D hologram prosirene stvarnosti moze biti od pomoci kod fizikalnih terapija za
ravnotezu koje se obavljaju svakodnevno kako u bolnickim tako i u ku¢nim
uslovima, posebno kod starije populacije koji pate od poremecaja ravnoteze.

Kljucne reci: osobe sa poremecajem ravnoteze, vizuelni trening, virtuelni
fizioterapeut, 3D HoloBox

" Ovaj rad je rezultat projekta EC HORIZON2020 769574 HOLOBALANCE. Apstrakt odrazava samo
stav autora. Komisija nije odgovorna za bilo kakvu upotrebu informacija koje sadrzi. Klju¢ne reci:
rana intervencija, porodica, procena potreba, podrska
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PERSONALIZED VIRTUAL TRAINING AND MOTIVATION OF THE ELDERLY
POPULATION WITH BALANCE DISORDERS’

Nenad Filipovic

University of Kragujevac, Faculty of Engineering

Currently there is a total lack of personalized coaching solutions for people
with balance disorders to engage in balance and gait physiotherapy and increase
physical activity. The hologram-based balance physiotherapist (BPH) is a system of
software and devices which provides patients opportunity to receive personalized
exercise instructions as well as feedback. There are two versions: the smartphone
where user wears a head mounted adapter to have a smartphone at a set location
on the head of the user and 3D HoloBox where highly efficient holographic foil
and high lumen projector are used to create the best possible 3D experience
without using any type of device on the patient side for presentations purposes.
The sensors are attached to the patient body in both cases. The Virtual Coach
interface represents the main link with the whole Holobalance platform by
providing feedback in a user-friendly manner, which is initiated by the information
from the edge computer or cloud platform. This allows improved user experience,
through more realistic avatar, making possible to organize a specially adapted
room for the setting. We hope that this 3D augmented reality hologram can
contribute for everyday balance physiotherapist program at hospital and home,
especially for ageing population with balance disorders.

Key words: people with balance disorders, visual training, virtual
physiotherapist, 3D HoloBox

" Acknowledgements This paper was supported by the EC HORIZON2020 769574 HOLOBALANCE
project. This abstract reflects only the author's view. The Commission is not responsible for any use
that may be made of the information it contains.
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GRANICA IZMEDU JAVE | SNA, PRODOR U KREATIVNOST

Célia Lacaux

Paris Brain Institute, Francuska

Kreativnost je u srcu svakodnevnih zivotnih aktivnosti i jedna je od
najvaznijih karakteristika covecanstva. Sve inovacije koje su drasticno promenile nas
nacin zivota, od telefona, interneta, svemirskih brodova, do umetnickih dela, ne bi
postojale bez kreativnosti. Osim toga, kreativnost vise nije iskljucivo vezana za
umetnike i pronalazace; izrasla je u jednu od najtrazenijih sofisticiranih vestina za
kompanije u dvadeset prvom veku. Bez obzira na to, imamo ograniceno
razumevanje kako kreativnost funkcionise: nove ideje se Cesto pojavljuju niotkuda.
Sta ako bismo mogli da prizovemo svoju kreativnu muzu po voljii? U ovom
predavanju ¢emo ispitati kako bi prelazak iz budnosti u san, kada se spremamo da
zaspimo, mogao da predstavija takav ulaz u kreativnost. Nase istrazivanje je
pokazalo, na primer, da spavanje samo jedan minut povecava verovatnocu
reSavanja problema za tri puta. U buducnosti ¢e se mozda razviti alati koji ce
precizno ciljati ovu kreativnu tacku i probuditi nas na vreme da uhvatimo pronicljive
utiske pre nego sto nestanu u limbu sna.

Kljucne reci: kreativnost, san, java, istrazivanje sna
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THE BORDERLAND BETWEEN WAKEFULNESS AND SLEEP, A DOORWAY
INTOCREATIVITY

Célia Lacaux

Paris Brain Institute, France

Creativity is at the heart of daily life activities and is one of humanity’s most
defining characteristics. All the innovations that have drastically changed our way
of life, from the telephone, the internet, spaceships, to works of art, would not exist
without creativity. Besides, creativity is no longer exclusively associated with artists
and inventors; it has risen to become one of the most sought-after soft skills for
companies in the twenty-first century. Nonetheless, we have a limited
understanding of how creativity operates: new ideas often seem to emerge out of
nowhere. What if we were able to summon our creative muse at will? In this lecture,
we will examine how the transition from wakefulness to sleep, as we are about to
fall asleep, could constitute such a doorway into creativity. Our research found, for
instance, that sleeping for only one minute increased the likelihood of solving a
problem by threefold. In the future, tools may be developed to precisely target this
creative sweet spot and wake us up in time to capture insightful impressions before
they disappear into the limbo of sleep.

Key words: creativity, dream, java, dream research
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NEURALNI MEHANIZMI KOJI SU U OSNOVI SEMANTICKE OBRADE KOD
POREMECAJA SPEKTRA AUTIZMA: MAGNETOENCEFALOGRAFSKA STUDIJA

Banu Ahtam

Doktor filozofije, instruktor pedijatrije na Harvard Medical School, istrazivac u
Bostonskoj dedjoj bolnici, direktor klinickog MEG programa za fetalno-natalni
neuroimidzing naucno-istrazivackog centra Bostonske decje bolnice

Pojedinci sa poremecajima iz autisticnog spektra (eng. Autism Spectrum
Disorders, ASD) pokazuju poteskoce u koris¢enju recenicnog konteksta da
identifikuju tacno znacenje dvosmislenih reci, kao sto su homonimi. Ovaj rad ce
opisati studiju koja istrazuje neuralnu osnovu efekata recenicnog konteksta na
razumevanje pojedinacnih reci i razresavanje semanticke dvosmislenosti tokom
Citanja kod osoba sa ASD i kod osoba u tipicnom razvoju, koristeci
magnetoencefalografiju (eng. Magnetoencephalography, MEG). Mogudi efekti
odlaganja pocetka jezika na semanticku obradu kod osoba sa ASD-om su takode
ispitani i diskutovani. Rezultati o dogadajima izazvanim odgovorima u ranoj fazi
(150 ms nakon pocetka zavrsne reci) i N40O latencama bice predstavljeni za tri
razliCite vrste zavrsnih reci recenice: dominantne homonimi, podredeni homonimi
i nedvosmislene reci, za 44 ucesnika (N =22 i srednja starost = 20 godina za svaku
grupu ucesnika). Nalazi ove studije pruzaju nove dokaze i podrsku za diferencijalne
neuronske mehanizme koji su u osnovi semanticke obrade kod ASD-a i ukazuju na
to da je odlozeno usvajanje jezika kod ASD-a povezano sa razlicitom
lateralizacijom i obradom jezika.

PLENARNA IZLAGANJA

Kljucne reci: poremecaj iz spektra autizma, semanticka obrada,
magnetoencefalografija
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NEURAL MECHANISMS UNDERLYING SEMANTIC PROCESSING IN AUTISM
SPECTRUM DISORDERS:
A MAGNETOENCEPHALOGRAPHIC STUDY

Banu Ahtam

Harvard Medical School, Boston's Childrens Hospital — Fetal Neonatal
Neuroimagining & Developmental Science Center (FNNDSC)

Individuals with autism spectrum disorders (ASD) show difficulties in using
sentence context to identify the correct meaning of ambiguous words, such as
homonyms. This talk will cover a study that investigates the neural basis of sentence
context effects on the understanding of individual words and semantic ambiguity
resolution during reading in individuals with ASD and in typically developing (TD)
individuals, using magnetoencephalography (MEG). Possible effects of the delay of
language onset on semantic processing in individuals with ASD is also examined
and discussed. Results on the event related field responses at early (150 ms after
the onset of a final word) and N400 latencies will be presented for three different
types of sentence final words: dominant homonyms, subordinate homonyms, and
unambiguous words, from 44 participants (N=22 and mean age = 20 years for
each participant group). Findings of this study provide new evidence and support
for differential neural mechanisms underlying semantic processing in ASD, and
indicate that delayed language acquisition in ASD is associated with different
lateralization and processing of language.

Key words: autism spectrum disorder, magnetoencephalography, semantic
processing
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INTEGRISANJE NOVIH ASISTIVNIH TEHNOLOGUJA | [ZGRADNJA MODERNE
LABORATORIJE ZA ASISTIVNU PODRSKU U OKVIRU OGRANICENOG BUDZETA;
POTENCIJALNI MODEL ZA DRUGE OBRAZOVNE INSTITUCIJE*

Suzanne Delahanty

Master psihologije, specijalista za alternativne medije i asistivne tehnologije,
Crafton Hills College, Kalifornija

Postoji nekonzistentan nivo kvaliteta i podrske studentima u mnogim
obaveznim centrima za asistivnu tehnologiju koji se nalaze Sirom velike zajednice
u kalifornijskom sistemu koledza (KSK). Dok americki zakoni nalazu smestaj i
finansiranje za pruzanje usluga studentima sa invaliditetom, zastarela tehnologija i
opsti nedostatak sredstava za novu asistivnu tehnologiju su uobicajeni. KSK
laboratorije uglavnom nude zastarelu asistivnu tehnologiju i nemaju dovoljno
osoblja.

Nedostatak kvalifikovanog osoblja za asistivhu tehnologiju je uobicajen.
Postoji nekoliko programa profesionalne obuke u oblasti asistivnih tehnologija i
alternativnih medija. Dok je americki tehnoloski sektor eksplodirao sa dostupnim
pomocnim tehnoloskim resenjima, KSK laboratorijama nedostaju resursi da
azuriraju svoju tehnologiju onim sto studenti sada preferiraju: asistivnim mobilnim
aplikacijama i uredajima i bezicnim reSenjima. Neizvesnost buduceg drZzavnog
finansiranja i dalje je Cest problem u KSK-u, $to rezultira kontinuiranom praksom
troSenja minimalnog minimuma na centre za asistivnu podrsku, umesto ulaganja
u njih.

Technology Success Center (TSC) Crafton Hills koledza ponovo je otvoren
2019. Autorka je postavila trogodisnji plan za modernizaciju i prosirenje ponude
TSC-a, uprkos ogranicenom budzetu i broju osoblja. Pandemija i prelazak na
nastavu na daljinu predstavijali su nove barijere, ali i moguc¢nosti da se iznova
osmisle trenutni procesi i primene netradicionalna resenja. Kljucna poboljSanja su
primenjena na rad TSC laboratorije. Ovo istrazivanje objasnjava pocetne izazove,
primenjena resenja, kljucne promene i razloge za nove inicijative i implementacije.
Prvobitni cilj je bio da poboljsamo iskustvo nasih ucenika sa invaliditetom, ali je
evoluirao tako da ukljuCuje razvoj modela ,nacrta” laboratorije za asistivhu
tehnologiju za pomoc slicnim obrazovnim institucijama.

Kljucne reci: asistivne tehnologije, asistivna podrska, osoblie za podrsku,
ucenici sa invaliditetom

" Autorovo istrazivanje i preporuke omogucila je stalna podrska administratora koledza za nove
tehnoloske integracije, strategije i investicije autorove laboratorije i programa asistivne tehnologije,
namenjene podrsci i poboljsanju ucenja za svu nasu populaciju studenata sa invaliditetom. Ovaj
sazetak odrazava samo stavove i iskustvo autora. San Bernardino Community College District nije
odgovoran za bilo kakvu upotrebu informacija koje sadrzi
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INTEGRATING EMERGENT ASSISTIVE TECHNOLOGIES AND BUILDING A
MODERN ASSISTIVE SUPPORT LAB ON A BUDGET;
A POTENTIAL MODEL FOR OTHER EDUCATIONAL INSTITUTIONS*

Suzanne Delahanty

Crafton Hills College (CHC) Yucaipa California (CA), USA

There is an inconsistent level of quality and student support at the many
mandatory assistive technology centers located throughout California’s large
community college system (CCC). While US laws mandate accommodations and
funding for servicing disabled students, outdated technology and a general lack of
funding for new assistive technology is common. CCC Labs generally offer dated
assistive technology and are short-staffed.

A lack of qualified assistive technology staff is common. Few professional
training programs in assistive technology and alternative media field exist. While
the US technology sector has exploded with affordable assistive technology
solutions, CCC labs lack the resources to update their technology with what college
students now prefer: assistive mobile apps and devices, and wireless solutions.
Uncertainty of future government funding continues to be a frequent issue at CCC’,
resulting in the continued practice of spending a bare minimum on assistive
support centers, instead of investing in them.

Crafton Hills College’s Technology Success Center (TSC) re-opened in 2019.
The author set a three-year plan to modernize and expand the TSC's offerings,
despite limited budget and staffing. The pandemic and moving to remote
instruction presented new barriers, but also opportunities to reinvent current
processes and implement non-traditional solutions. Key improvements were
applied to the TSC lab operations. This action research explains initial challenges,
applied solutions, key changes, and rationale behind new initiatives and
implementations. The initial goal was to improve our disabled students’ experience,
but evolved to include developing a model assistive technology lab “blueprint” to
assist similar educational institutions.

Key words: assistive technologies, assistive support, support staff, students
with disabilities

" Acknowledgements: The author’s research and recommendations were made possible by the
college administrators continued support for new technological integrations, strategies and
investments of the author’s assistive technology lab and programs, intended to support and
improve learning for all our disabled student population. This abstract reflects only the author's
views and experience. The San Bernardino Community College District is not responsible for any
use that may be made of the information it contains.
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SERIOUS GAMES BASED ON NEW TECHNOLOGIES TO INCREASE MOTOR AND
LANGUAGE-SPEECH SKILLS AND ACCESSIBILITY IN COMMUNICATION'

Matea Zovko, Jurica Babi¢, Zeljka Car, Ivana Gace, lvana Rasan, Matea Zilak

University of Zagreb, Faculty of Electrical Engineering and Computing

4" INTERNATIONAL CONFERENCE
ON ASSISTIVE TECHNOLOGIES AND COMMUNICATION
November 4, 2022 » Belgrade, Hotel Mona Plaza

(ASTEK

Serious games based on new technologies to increase motor
and language-speech skills and accessibility in communication

University of Zagreb, Faculty of Electrical Engineering and Computing T-(“'HH
r=a Matea Zovko, Jurica Babié, Zeljka Car, Ivana Gade, lvana Rasan, Matea Zilak

ICT AAC

ICT-AAC CIRIBU CIRIGLAS

Gibalica encourages users to physical activity by fun and
interactive modes such as ,Workout”, ,Day&Night” and
»Dance”. Each of them consists of 13 physical moves that
the user is supposed to perform in different contexts.

[z o B
GIBALICA -

TRAINING cinalos watenes
ME

|DANCINE Q

Ciribu Ciriglas is an interactive tool developed to improve/
phonolagical and pre-writing skills, auditory discrimination
and correct articulation of Creatian sounds. |t is suitable
for children of all ages.

Gibalica uses front or back camera to record movements of
the user. Recorded pictures are then put into a context via

Ciribu Ciriglas has multilevel setting options that allow users
to target specific skills and adjust the level of difficulty.

computer vision and the position of the body s being
identified. The application has embedded accessibility
settings as well as adjustment of desired bodyparts
envolved in the exercises. Therefore, Gibalica is suwtable for
people with motor impairments.

jnosing
y

“Gibtlica

It's time to move! DDwnIcad the app

‘ ENCOUNTER

The Encounter is developed for the purpose of raising awareness
E. o E about the right ways of approaching people with

- 5, different types of disabilities. With the intention
of helping a person with disability, ane often
puts them and themself in discomfort which
o could result in avoiding future interactions. The
=y aim of this serious game s to use daily

examples of encountering to teach the user how to increase the accessibility of

Try it out! Download the app

Personalize the settings to the user considering his/her
developmental age as well as speech and language abilities
and let the child be a wizard that sorts out the symbols by
the sound they consist of!

SCENARIOS (@AY

L 4
TAKOM

interpersonal communicatian.

* Poster je dostupan u izvornom obliku na linku:

https:

drive.google.com/file/d/1YCaznUkjEe4sA1gE8SSEV3Z0FIXWa7Nm/view?usp=share link
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APPLICATION OF SPEECH TECHNOLOGIES AS ASSISTIVE TECHNOLOGIES FOR
PEOPLE WITH DISABILITIES”
Vlado Delic, Milan Secujski, Branislav Popovic, Sinsa Suzic, Darko Pekar

Faculty of Technical Sciences, University of Novi Sad, and AlfaNum doo, Serbia

(ASTEK

Assietiva Technnlogies srd Crrraun carinn

o

o

e, gt o Vi

Visually Impaired
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Physically Disabled, Elderty
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SPEECH TECHNOLOGIES FOR PEOPLE WITH DISABILITIES.
Limvtad! accass ta information and cammunication sfects
penple with sensary disanilites {seeing and hearing] first and
Toremest, but It also affects thase with verbal and copnitive
impairment.
Persens with impsired sight are not able ta read 3 text
unless alarge font is used, or it s printed in Braili, o
affered a5 cording. Furthermore, video is
inaccessible unless accompanied by audia description.
Persons with impaired hearing cannot easlly access
cammuricational took, such as telephone ard radia, or
cuen audlo programs on TV ~ they need subtitling, or an
interpreter to translate speech into the sign language.
Persons with impaired speech are not able to use a
telephone, or have 3 spokin dialogue in persan — they
need devices that will talk Instead of them, in thelr owr
woice if possible (if itis recorded)

+ Persans with deficis in verbal or written communication

4t INTERNATIONAL CONFERENCE
ON ASSISTIVE TECHNOLOGIES AND COMMUNICATION
November 4, 2022 - Belgrade, Hotel Mona Plaza

Application of speech technologies as assistive technologies
for people with disabilities
Vlado Deli¢, Milan Secujski, Branislav Popovic, Sinisa Suzic, and Darko Pekar
Faculty of Technical Sciences, University of Novi Sad, and AlfaNum doo, Serbia
.
AIDS BASED ON SPEECH SYNTHESIS (TTS) \:’J
spe

b synthesis = artificial production of human ke speech: a given text is converted to the sythesized speech

TS text-to-speech] technology fs a synanym far speech synthess. The mast impartant characreristics: gﬂ
* Naturalness describes how closely the synthesized spesch ressmbles human spesch,

+ Intelligibility s related to the case of understanding synthesized speech by the listener.

Ts-based alds for the visually impalred
+ Provides access and manipulation af any text from the screens of computers and phanes - by istening to the speach.

e s be prompted by b elicking "Enter” an & computer teybioard (hextnext..|
i

+ Toeie deault fumstion:

intiated by conksie Loushisg the screen or double chcking the: “ente " butlon on o keybo

* TTS contributes to the equality in educalion, infarmation access and privacy in communicztion, allowing them ta perfarm
tasks and apgly for jobs thal would otherwise have been inaccessible to them
+ Thers are 2,000+ visually Impaired camputer users i the former Yugosiavia; most of them use
anRearier as their aid of choice. It is recognired a5 an aid for the visually impaired by the RZZ0.
+ Seweral services based o0 anfizader: () Audio lirary for the visually impaired,
(ii) Vaice partal Cantact far the visually impaired, (i} Speech enablad web sites.

Persans with dyslexia can also have benefits from using TT5

+ The reasing abifty of the cysiext can be mpairec with regard ta both accuracy and readlig spees, wnich also afeets their
bility to completely understand a written text. Dyslexia is particularly cisastrous for children and yaung
people as developing individuals, but can also sigeificantly reduce the quality of ife of the elderly. £
TS can help them ta acquire information from text more efficiently.

+ Listening to audio-books is also interesting for the physically disabledt wha are unable to hokd a boak in their hands

TTs-based aids for the speech impaired

+ People with speech disorders are in inferior position when it comes t socialization and everyday communication
with others, regardiess of whether their condition is congenital or acouired fe.. due ta laryngectomy).

+ Mastof the speech impaired persons can write down what they would want to say, and TTS will produce the
sound for them, TT5 application for smart phones called *The power of speech” is available for Serblan,

+ Owing to the voice conversion technology based on several minutes of recarded woice of a person,
it is passible for laryngectomized individusls to have speech synthesizers in their own voices,

need devices for so-calle
commurication (AAC)
Watern saceties with develuped speech technologies can
avercome these obstacles for the most part, but in arder to
make that possible, social awareness needs to be ata
significantly higher lewe than 1 is today.
The European Accessibility Actis a directive that ensures the
accessibility ol a number of serviees and praducts within
Wlember States, including: televisians and TV programs,
= baoks, anline shapping websites and mabile applications.
Since the Republic of Serbia is in EU accessian negatiatians,
we can expect similar legislation in the future.

POSTER

The goal of this pester is to raise social awareness through
the presentation of speech technalogies which present &
tremendalis lesp forward in infarmation & communicatian
aceessibility for peaple with a range of disabilties {sfter the
improvements for Serbian at Al project $-ADAPT 2020-2022)
Assistive technalogy is a term that includes assistive and
rehabilitative aids that increass, maintain, or improve
functional capabilities of persons with disabilities:

+ Creates greater self-confidence and independence, as well
25 control for disabiled inciviculs.

Enables people t perform tasks that they were formerly
unable t accomplish and to participate mare fully in all
aspects of life {home, school, and community).

Increases their opportunities for education, social
Interactions, and potential for meaningful emplayment
Infarmation refated o assistive technolagy has to be
available to al, particularly ta parents, teachers and
studerts, sinee assistive technplogles alsa introduces new
aids into education.

In this poster, emphiasis is an the speech lechnologies a5
assistve technoligies and thelr agplications for peasle with
disabilities, but also for the elderly, as well as students wha
«could beneftt from alternative ways of learhing and
cammunication.

Basic speech technologies for converting text to speech (TT5)
and speech o tedt (automatic speech recognition — ASR) are
fundamental for a range of sophisticated aids for peaple with
visual, hearing or speech impairment. ASR and TTS also
snable communication among blind, deaf and mute persans
— which is their unique fasture.

The poster is an pdated pager “Assistive Chogcter of Speech
Technology’ Pres. Speech aad tanguoge 2017, V. Delc st of,

e enka jcation (AAC)

s
AACis 2 term describing any communication method for those with impairments or restrictions on the preduction or
<camprehension afspaken ar written language, There & 2 wide range of speech refated AAC agplications which depend on
the capabilities f the user, from basic aids as ietures on 2 board that are used 1o request food, drink, of other care, ta
advanced speech gencrating devices based an TTS, capable of storing hundreds of phrases and words,

+ Children with language and speech disarders {cerehral palsy, autism ar intellzctual dissbilty) have prodlems in their
communication. Nevertheless, chidren find their awn ways of communieation depending an ther intellectual capal
ane ft 5 oF utmest importance to provide them with adequate technological support,

+ Childran with autism can have undeveloped speech or speech that sounds unusually monatonaus and even [
robiat-fike. They are usually able to choose the sequence of images or symbols in arder to express their thoughts
questions or commands. The sequence of images and symbols has Lo be converted lo corresponding text and
subsequently to audible synthesized specch, However, there are no chiléren vaices avalable in databases for
Serbian and southslavic languages.

,
¢
AIDS EASED ON SPEECH RECOGNITION {ASR) ;;-
* Autematic speech recognition (ASR) enables the recognition and transtation of speken language into text by machines.
+ Apart from recognizing what was spoken, sormetimes i useful to dentify the speaker of hisfher maod

+ Wecogrizing the speakercan verify spealcer 2 3

+ Recopniring seeaker e bine: g .
e ord b b SR e

ASR-based aid for the hearing impaired

+ s the hearing impaired have problems in following TV programs that are not subitied,
ASR systems can be used for awtomatic subtiting.

s e i able . and
£ b expected (project with RTS]

156 Hevelpimientol sochn Service S aibaf
ince mest deaf chidren are unable to learn to articulate speech reasonably clearly, each mute person or person with
speech disorders ean have benefits from using speaking machines, like AlfaNum TTS called “The pawer of speech”

Also, digital TV can provide a video pragram with an audo description for the visually impaired
AsR-based ad for the physically disabled

Even s small vacabulary ASR system implemented in & smart hame in ordsr to recognize voics commands would bs mase
beneficial, as it wauld allaw: the disabled to cantrol devices such as lights ar home appliances in a more canvenient way.
Speech commands should bie issued thraugh a micrephone near the speaker or thraugh a mabile phone, 7
while some smart homes are equipped with microphone arrays that can locate the speaker,

Large vocabulary ASR enables people to create text documents such as letters or e-mail messages, to browse

the Internet or navigate through spplications and menus by voice. That significantly facililates the way of using

iew technalogies by the persons unable to move naided ar nable Lo use thir hands, but sble (o speak.

+ The physically disabled like the paraplesic, the dystrophic, as well as those with multiple sclerosis
are often unable ta read, bt are usually able to issue speech commands and to isten ta speech
ASR system has to be adapted individually te persons with speech disorders.

Apart fram the physically disabled, the principal beneficlarles of speesh-enabled smart homes
inclucle the elderly, but also all people who prefer giving voice cammands to using their hands.

le cerebral palsy

This research was supported by the Science Fund of the Republic of Scrbi, #6524360, Al § ADART (2020 2022)
it by the Serbian inistry of FSTA through the prejert . 451 07 65220 14/200756.

Poster je dostupan u izvornom obliku na linku:

https:

drive.google.com/file/d/1BTpSY2npRnOwuagqUYPemtHfilTcuLumT/view?usp=share link
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HAND GESTURE RECOGNITION AND ITS TEXT-SOUND REPRESENTATION

Marija Varga, Lidija Krstanovic, Vlado Delic

Faculty of Technical Sciences, University of Novi Sad, Serbia

System for input data

VR

Q

System for data analysis

and processing

Pythan, Opency

Computer
Processing

acquisition
camera

e
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Hand gesture recognition and its text-sound representation
Marija Varga, Lidija Krstanovic, Vlado Deli¢
Faculty of Technical Sciences, University of Novi Sad, Serbia

System for data System for transferring movement

pretation toa digital model

MedizPipe ry— Unrez! Engine 4.27 Reproduction

geiles: device:
L e J S

SIGN LANGUAGE
« used for communication of non-speaking people
signs convey a certaln thaught
signs are farmad with:
hand movements
position and mavements af other parts of the bay
- facial expressians.
lip mowernents
just like the spoken language, it has its own phenalogy,
morphalogy, syntax and semantics (kas no written form

« itis nat universal - differs from cauntry to cauntry
{there are vuen localsms in the same country)

AUTOMATIC RECOGNITION AND GENERATION

OF SIGN LANGUAGE

facllitates communication botween propl who speak
and people that o nat (through camputer]

autamaric sign language: recognition translates f inta
wiritten andfor spaken language (115)

aukematic sign language generalion translates Led or
sprech [after ASR] inta sign language

problems that hawe not heen salved far the Serblan sign
language

SIGNIFICANCE OF RECOGNITION HAND MOVEMENTS
- animporlant segment in the recognition of sign lanausge
« dynamic hand gesture recognilion has received an
increasing research interests far human-comauter
interaction (HCI| in 2 number of sharl range contactless
applications
driving assistance
multimodal UAY cantrol
smart hame applications
elderly care, wheelchalr cantrol

GOALS

« creale a syslem for interpreting hand movements using:
existing tachniues for mavement detectian, suitable

programming languages and taols for image anaysls and

processing, existing madels far hand recognitian

transter detected hand mavements to digital’s hand

midel in real tine and enhance the system with sound

Finger alohabet for toems for which there are no signs:

GNE HAND FINGER ALPHARET | [ ONE HAND FINGER ALPHABET
CYRILLIC LATIN

SYSTEN FOR DATA ANALYSIS AND FAOCESSING

« determining the part of the frame where the hand is lncated

input data is a video sequence delivered fram the system for inut data acquisition (852 x 480 resolution camera, with
30 frames per second|
processing is dane using Pythen with DpenCy library far Computer Vision

binarization based on intemsity separates the hand from the background (Otsu's method with autamatic hinarization
threshale)

finding the contours of the hand using the hierarchy of contaurs, |.e. the representation of interrelations of hand parts
contour analysis enables recognitian (counting] fingers

2 mwmmuan System for data analysis

Hardese companent and processing

sattwsre compennt

Tepat f ostout

Wirsess carrectan Pythan, Opent e
Ve catnactinn et

ot s

SYSTEM FOR DATA INTERPRETATION

« the goalis to initialize “MediaPipe Hands” machine leaming madel ta interpret hand movements in real time
« recognizes hand movements as a sign from sign Iangusge based on a sequence of processed images

hand faatures in the sequance of procassed images are passad ta TensarFlow maching learning plstfarm

« here, amodel for ane hand, trained to recognize 10 different Fand movemarts
landmarks are drawn and all hand movement data is delivered in JSON data farmar.

System for data

C D smemunt 2 =
Hardwars interpretation
sefgars compon
Inpat { vt WMediaPine Interpretation
Wistesy rarmnchon SRS (B 1ognrtins

Wired connestion
o detecan

[

S v
‘ rZEsm

SYSTEN FOR TRANSFERRING MOVEMENT TO A DIGITAL MODEL

- data of movements and recagnized hand movements are transferred toa digitsl model of 4 hand via lacal server

+ movements of the hand in @ unit of time are converted inta 4 sequence of images with the support of Unreal Engine i,
render In real time:

banes af digital model and the MediaPipe Hands landmarks have the same names in the structure of ISON farmar for
data uxchange

System for transferring

movement to a digital model
Unreal Engine 8,27

) spemane

orrachry ith ooy server

Sound
[ —

This rmam Was suppArtsd by e SCisnee O e Reputi Bl Seitis,
46524560, AI-5-ADAPT, and by the Serbian Ministry of Education, Science and

through the pm]em 0. 451 03-68/2020-14/200156: “Innavative Scientific and Artistic
Research from the Facully of Technical Sciences Activity Domain®

* Poster je dostupan u izvornom obliku na linku:

https:

drive.google.com/file/d/1cTucEjWaHFD-fP4xkDCbbcdcabGGeVuv/view?usp=share link
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COLOR IMPACT ON THE DETECTION OF DYSLEXIC READING TENDENCIES
USING EYE TRACKING”

Ivan Vajs"2, Gordana Colic, Vanja Kovi€, Tadeja Jere Jakulin®, Tamara Papic*,
Gregor Papa’, Andrej Savid', Milica M. Jankovic

'School of Electrical Engineering, University of Belgrade; “Innovation Center,
School of Electrical Engineering in Belgrade; *Faculty of Philosophy, University of
Belgrade; “Faculty of Technical Sciences, University Singidunum; °The College of

Social Work; °FTS Turistica, University of Primorska; ‘Computer Systems
Department, Jozef Stefan Institute

e : 4" INTERNATIONAL CONFERENCE
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November 4, 2022 - Belgrade, Hotel Mona Plaza

Color impact on the detection of dyslexic reading tendencies
using eye tracking
lvan Vajs< Vanja Kovié? Tamara Papic¢* Andrej Savic*
Gordana Coli¢® Tadeja Jere Jakulin® Gregar Papa’ Milica M. Jankovi¢®
'School of Electrical Engineering, University of Belgrade; “Innovation Center, School of Electrical Engineering in Belgrade; "Faculty

of Philosophy, University of Belgrade; *Faculty of Technical Sciences, University Singidunum;
“The College of Social Work; SFTS Turistica, University of Primorska; ’Computer Systems Department, JoZef Stefan institute

Dyslexic tendencies in children can manifest ( Developing Dyslexic

i Visuslizing the .
in different reading patterns and can be Eye tracking of ditatnaformat features that ‘ tendency.
closely monitored using eye tracking. This ﬂy:s\elmsndt R A —_— .:h:ralcsemn — detection and
enables a direct insight into the visual eyl subjects Interpret ‘;‘:’ﬂf ‘ P"?sm“
samplingstrategy of a child during reading. tendencies evalution
Visuall th track faster
isualizing  the eye-tracking . = H
data in the xy coordinate Control subject Dyslexic subject

plane, in a color formar,
provides insight into the spatial [O—

patterns of readers. The images _l @
are obtained by ploiting the
gaze lines in the plane of the j
display screen, and color

coding was used to indicate the i’

length of the line connecting

two subsequent gaze points

{longer  lines -  faster

m

g «4‘?:/\/--")‘“ i @'g} f‘j}

{ i g‘fk

= {,, 5 ey f

#- blink

POSTER

movements and sharter lines - '———— =
slower movements).
slower

Trial

Using color coding to represent movement
examples

speed contributes to an easier
interpretation of data.

The analysis shows differences in the
spatial structure of fixations between the
dyslexic and control group, The control

group has simpler fixation lines with less X - "

self intersections, while Lthe dyslexic group Simple spatial pattern Complexspatial pattern
has more complex fixation lines with more No self intersections Self intersecting line
self intersections.

The characteristics of fixations were , .
described using the average number of self Control subject Dyslexic subject
intersections and the fractal di a
statistical index of complexity) of fixation
lines for each trial. These two features for 15 o
the 13 trials {each trial represents reading a
text segment on a different color
configuration) show a clear difference
between the displayed subjects, The control
subject has much lower values of the
features that the dyslexic one. The influence
of color also has @ much more prominent
Impact on the dyslexic subject, which is .
Indicated by a much wider dispersity of the (-gs
observed features. 0588
) i=:m 1.00 1.02 1.00 1.02
~ Results adapted from the paper titled <

Spatiotempora! Eye-Tracking Feoture Set Fractal dimension
for Imgroved Recogmition of Dyslexic

Reading Patterns in Childrea

e

0

e O @

Ca

o

Q © (o]
iR |

Selfintersection

* Poster je dostupan u izvornom obliku na linku:
https://drive.google.com/file/d/TtXG6x|R1-KMkiXtlvbm3DYp7lgm4HplLk/view?usp=share link

34 ASTEK, BEOGRAD, 04/05. NOVEMBAR 2022.



ZBORNIK REZIMEA — MEDUNARODNA STRUCNO-NAUCNA KONFERENCIJA

ASTEK

Asistivne tehnologije | komunikaci

CLASSIFICATION OF SERBIAN SIGN LANGUAGE ALPHABET BASED ON

ELECTROMYOGRAPHY AND KINEMATIC SIGNALS

Tijana Aleksic¢

School of Electrical Engineering, University of Belgrade, Serbia

(ASTEK

This paper examines the potential of
using electromyography an

kinematic signals to differentiate the
Serbian _ sign language alphabet
letters. The classification is performed
using three different classifiers based
on six features extracted from the
recorded signals. High accuracy results
are reported, and the method shows
strong potential for this application.

What are the main goals in this
paper?

» Creating a classifier for
differentiating individual letters of
serbian  latin  sign Ianguaﬁe
alphabet based on the
electromyography and kinematic
signals acquired by wearable
technology.

Comparing multiple classification
methods based on machine
learning algorithms.

Finding optimal parameters for
each classification method and
choosing the best option

Although the sign language is mainly based on
whole words er sentences, in every language
there is also a sign a\phabel. In the Serbian
language there are two alphabets, and the
Latin alphaket is considered in this paper.

ONE HAND LATIN ONE HAND CYRILLIC |
LPHABET ALPHABET

139 ¢ f})

Lisd by f
T =

T, e g

SRil
b2f pibit

What is the motivation for the paper
and where it can be used?

= Lack of published papers for sign
language, especially for serbian
sign language

= Difficulties that deaf people face in
day-to-day living can be reduced by
the new technologies  for
translation.

= Best classifier can be potentially
used for realtime system for
writing and speaking = the sign
language

4" INTERNATIONAL CONFERENCE
ON ASSISTIVE TECHNOLOGIES AND COMMUNICATION
November 4, 2022 » Belgrade, Hotel Mona Plaza

Classification of serbian sign language alphabet based on
electromyography and kinematic signals

Tijana Aleksi€,

Student at School of Electrical Engineering, University of Belgrade, Serbia

What signals and features can be used for differentiating the alphabet letters?
In this research, MYO-armband (ThalmicsLab, Canada) was used. Armband has 8
EMG signal amplifier, IMU unit and orientation sensor unit. The device is
connected with the bluetooth module
integrated in the main block of the device
itself. All of the blocks are connected with
flexible strip which should hold the device on
the forearm, near the elbow. From this device
we can document 8 EMG data signals, 3
s gyroscope signals, 3 accelerometer signals and
4 orientation data signals. From the obtained
time series we calculate 6 parameters such as mean value, median value,
standard deviaticn of signal, skewness, minimal and maximal value for fragment

of signal. These features are inputs for classifiers.

Which method for classifying are considered?
* K nearest neighbour - KNN
= Logistic Regression - LR
+ Suppart Vector Machine - SVM

All data for training and validating the
algorithms are acquired on 3 subjects,
one male and two females. Every subject
was asked to perform all alphabet letters
separately for 10 s each and every single SO
letter for 10 times. The data is split into Al signals for letter “I” from the base that is
the training and validation sets and for prepared during this research.

all the classifiers we calculated Leave-one-out (LOO) cross-validation score for
evaluating the classifiers. This score was calculated by leaving one data on the
side and train model on the rest of the dataset. Process is repeated for each data
in dataset and the final result is average accuracy from validation sets.

What are the results for optimal parameters?

* KNN method LOO crass-validation score was 80.2 %

* LR method LOO cross-validation score was between 62 % for multinomial
logistic regression and 70 % for multiclass logistic regression based on
principle “One-vs-one” (ONQ)

= SVM method LOO cross-validation score was 83.6 %.

With these scores we can say that SVM algorithm is the best for classifying
letters of serbian sign language alphabet, although both SVM and KNN have the
same accuracy of B4 % when the validation and training set is separated into the
25 % and 75% respectively. The reason for wrong classifications can potentially
be because of similarity between some letters like “Z” and “Z” and those
assumptions can be in some way proven to be truth.

This research was part of bachelor thesis in the School of
Electrical Engineering, University of Belgrade, Serbia
Mentored by an associate professor Milica Jankovié

" Poster je dostupan u izvornom obliku na linku:
drive.google.com/file/d/1dzvR4YBpiDOMKIISLJQuUsNCLBSyu2QVE/view?usp=share link
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DIGITAL EDUCATION PLATFORM "DIGI ACADEMY" INNOVATIVE
CONTRIBUTION OF THE DIGI-ID PLUS PROJECT

Daniela Bratkovic', Rea Fulgosi-Masnjak’, Ana-Maria Bohacek', Lea Masnjak
Suskovic', Alisa Fabris®, Sara Fior?, Esther Murphy?

'Faculty of Education and Rehabilitation Sciences, University of Zagreb
“Robotics and Innovation Lab, School of Engineering, Trinity College Dublin,
University of Dublin, Ireland
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Techre sgies 2 ad e nicetior

Digital Education Platform "Digi Academy" —
innovative contribution of the Digi-ID PLUS project

This pioject s aboit cgisal tecclony s

Digi-ID PLUS i

"Digital skills education to suppart better health and social inclusion
outcormes for adults with intellectual disabilities (1D)"
- international multidiseiplinary scientific praject-

* led by: Dr, Esther Murghy, Trinity College Dublin, Ireland

Craalian partner: Faculty of Education and Rehabilitation Stiences, Unlversity
Jainust 11}

of Zagreb

« other partner countries: Sweden, Spain, France
SRisuon: A0t el Citizen Advisory Panel

Persans with ID ~ Praject employees
waoare

co-researchars & teachers of videa lessans

nrenr, esign
luation and

co-creation of edkuca
o the cigital plartarm,
dissermination

people with I

“low digital skills of | | mct digital skills of
p ith 1D

+ inereased digital inclusion

Croatian partner ity
if:

+inaccessible digita creatin
organisations;

contents program fo ihal and ndependence
or *lack of education technelogy < Behiks mant HAAE R .
| ; & quiality of e Inclusive
Ll digital exclusion developing an accessitle . Is and educat ici i
= sigial platrm for aceuiring | | © 4t SO0 SR edueman participation
= L applying digital skiits |
w i imissinll? | ExpECTED. B of people
@) BENEFTS with 1D
Accessible digital skilis
% education platform Focus groups User testing
P T explore sceess and use of technalogy to Ta ive feadback and
Digi Academy Sumpors heath, selibeing and nckionand | | evalite he o and
= review the app courses

L 4
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@ Hesalih o Rglecmmey a

* Poster je dostupan u izvornom obliku na linku:
https://drive.google.com/file/d/TWBIly8ZTd6zoQz2FFsi1Blb64wf_uvO2/view?usp=share_link
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INCLUSIVE POSTER PRESENTATION
PRESENTATION ADJUSTED FOR VISUALLY BLIND PERSONS"

Mirna Sabljar, Dunja Kea, Lana Ceko

Academy of Arts and Culture in Osijek, Josip Juraj Strossmayer University of
Osijek, Croatia

1 Belgrade, 4-5 of AU K
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Pkulturu u Osijeku

Inclusive Poster Presentation — Poster
Presentation Adjusted for Visually Impaired and
Blind Persons

Mirna Sabljar, PhD, Dunja KeZa and Lana Ceko, Students
The Academy of Arts and Culture in Osijek, Josip Juraj Strossmayer University of Osijek,
Croatia
An Example of the Inclusive Poster Presentation: GOALAND CONCH
Osijek, ISC GREEN 2022 i e wdpativs of

sching and scientific conient for people wi

visual mlmmmm and blind
bl

mplb it s notiecd char the poster presentations are conpletely mnadeped and v
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* Poster je dostupan u izvornom obliku na linku:
https://drive.google.com/file/d/1QkyTaQNKanVol QlzyPpuwD59 ypZOp43/view?usp=share link
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CENTRI ZA ASISTIVNE TEHNOLOGLE
CENTERS FOR ASSISTIVE TECHNOLOGIES

Medina Vantic-Tanjic

Edukacijsko-rehabilitacijski fakultet, Univerzitet u Tuzli, Tuzla, Bosna i Hercegovina
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CENTRI ZA ASISTIVNE TEHNOLOGIE
CENTERS FOR ASSISTIVE TECHNOLOGIES

Medina Vanti¢-Tanji¢
Edukacijsko-rehabilitacijski fakultet, Univerzitet u Tuzli, Tuzla,
Bosna i Hercegovina

Centri za asistivnu tehnologiju nude
brojne usluge koje su potrebne da bi se Jed d model T
uceniku/osobi pomoglo da ovlada el 3 mol e‘a petzdnid -
koriéenjem  odgovarajue  asistivne usluga/uredaja asistivne tehnologije
tehnologije, kako bi povecao/la liéne (AT), koji se sastoji od $est podrudja:
moguénosti i postao/la sto
samostalniji/a, u svim aspektima Zivota,
a posebno u obrazovanju

POSTER

* Poster je dostupan u izvornom obliku na linku:
https.//drive.google.com/file/d/1B1QhUuyJD70oxRuSS1zTpImMbrwg7mAac/view?usp=share link
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E-PLATFORMA ZA DALJINSKU PODRSKU DECI SA INVALIDITETOM | NJIHOVIM

PORODICAMA*

Goran Petrusev, Mate Saboli¢

Savez specijalnih edukatora i rehabilitatora Republike Severne Makedonije

4" INTERNATIONAL CONFERENCE
ON ASSISTIVE TECHNOLOGIES AND COMMUNICATION
November 4, 2022 « Belgrade, Hotel Mona Plaza

EDUINK.MK

E-PLATFORMA ZA DALJINSKU PODRSKU DECI SA
INVALIDITETOM I NJIHOVIM PORODICAMA

Goran Petru$ey, Mate Saboli¢
Savez specijalnih edukatora i rehabilitatora Republike Severne Makedonije

Uvodenjem onlajn nastave uoGeni su znacajni izazovi u uenju medu ugenicima
sa smetnjama U razvoju. Nastava koja je realizovana ugenjem na daljinu imala je
negativan utiea] na njih | njihove paradice. Istovremeno, najvise su pogoden!
uéenici, posebno oni na selu, udenid iz socljalno ugroZenih porodica, kao i
ulenici sa smetnjama u razvoju, Sto je istaklo veé postojece probleme u nastavi
53 kajima se suolavaju.
Predmel ovog izveStaja je opis E-platforme za daljinsku podrdku deci sa
smetnjama u razvoju | njihovim porodicama koju je (zradio Saver spacijalnih
edukalora | rehabilitatora RSM u saradnji s3 Makedonskim Montesori
asocijacijom, koja je finansijski podrzana od strane Misije DEBS a u Skoplju. Cilj
Je upoznavanje 8ire strune javnosti sa platformom vw.eduinkmk koja je
podréci i
Platforma amoguéava individualizovany podriku u uZenju 23 udenike sa
smetnjama u razvoju ukljuGenim u redowne Skole, koji nastavu prale po
individualnom planu obrazovanja (I0F). Pasto]i odeljak koji je dastupan svim
poseliocima | odeljak 22 pruzanje personalizovanih usluga podréke ucenju.
lieni sadrza) lakse nastavnog materijala
udenicima sa smetnjama u razvoju, @ korisni su | njihovim roditeljiima u pruanju
adukvatne podréke kod kuGe i znadajan su resurs za nastsvno osoblje | druge
struénjake ukljutene u nastavu sa ovim ucenicima. U buduénosti je planirano da
se ova platforma integriSe u okvire nacionalne oniajn platforme, kako bi bila
dostupna svim ufenicima 53 smetnjama u razvoju ukljuéenim u redovni sistem
obrazovanja.
Uganici 52 smetnjama u razvoju, porodice deca sa smetnjama u razvoju, uéenje
na daljinu {onlajn nastava), podrSka na daljinu, E-platforma

5a uvodenjem onlajn nastave u Republici Severnoj Makedoniji, uoleni su
2nadajni izazovi u udenju medu uBenicima sa smetnjama u razvoju. Nastava koja
se izvodila putem ugenja na daljinu, kao jedine bezbedne opcije za zdravije, imala
je negativan uticaj na njih i njihove porodice, Generalno, obrazovne ms:i!uclie
nisu bile u potpunosti pripremljene 22 onlajn uBenje, nisu postojali razvijeni
standardi za e-ufenje, kao ni nacionalna platforma za uéenje na daljinu u
osnovnom i srednjem obrazovanju, Istoviemeno, najvie su pogodeni udenici,
posebno oni na selu, uéenici iz socljalng ugroenih porodica, kao | uéenici sa
smalnjama u razvoju, $to je ukazalo na veé postojece probleme u nastavi sa
kojima se suatavaju (Poseban izvestaj RSM Ombudsman, 2020} .

Predmet ovog lwveStaja Je opls E-platforme za daljinsku podriky decl sa
smetjama u razvoju | njihovim porodicama, a il je da se $ira strutna javnost
upozna sa platiormom wwveduink.mk koja je namenjena podr3ei inkluziviom

Platforma ima glavni deo koji je dostupan svim posetiocima, gde se mogu
pronaci informacije za predkolce i osnovce. SadrZaji obraduju teme o
dostignutima u razvojnim oblastima tipiéne dece uzrsta 6 7 godina, period
pre polaska u 0snowno obrazovanje, sa clljem sticanja uvida u kompetencije
koje dete tog uzmsta treba da poseduje da bi moglo da prati nastavu po
redovnom planu | programu. Nadalje, platforma nudi informacije o
inkluzivnom obrazovanju, vislama podrSke koja se prufa wEenicima sa
smetnjama u razvoju u redovnim Skolama, §ta je 10P, kome je namenjen | kako
se priprema, opis razlicilin strategija za rad sa udenicima razliEitih vrsta
hendikepa, objaSnjenja razli€itih pristupa | metoda rada sa decom sa
smetnjama u razvoju, saveti za roditelje, kao | opis studija slutaja. Takode,
platiorma nudi personalzovany uslugu podrike uenju kojs zshteva
registraciju uenika [od strane raditelja i nastavnika), a zatim kreira
personalizavani prolil na koji uGenik, rodilel], naslavnik (i druge osobe, kao $to
su defektolog I/ ili asistenta u nastavi, u slutaju da uCenik ima podréku u
uGenju i od ovih lica). Ma ovim personalizovanim profilima posiavljeni su
individualizovani obrazovni sadrZaji i smernice za uCenje prema 10P-u uGenika.

Ovakve abrazowne onlajn platforme su od vellkog znaaja Jer omnguéavuu
individualizovanu podr8ku u uenju za uBenike sa smetnjama u razvaju
ukljudenim u redovne Skole, odnasno omoguéavaju lakde savladavanje
nastavnog malerijala u€enicima sa smetnjama u razvoju, a korisne su i
njihavim u pruZanju podrke u dom |

2nadajan resurs za nastavno osoblje | druge profesionalce ukljugene u nastavu
sa ovim ucenicima (https://eduink.mk/opis na uslugite/). Ova vrsta platiorme
pruza magucmm ubenicima sa smetnjama u razvoju da doblju kontinuirany

odréku kroz pril i

nastavne sadﬂa}e prema ciljevima I0P-a | korisne su u sluBajevima kada se
nastava odvija uz uenje na daljinu, kao i 1okom nastava uz fizifko prisustvo, U

obrazovanju . E-platformu je razvio Savez spacijainih edukatora |
Republike Severne Makedonije u saradn|l sa Makedonskim Montesori
udruZenjem, 2020. godine, uz finansijsku podréku Misije OEBS a u Skoplju. Reé
Je o digitainoj platformi koja nudi individualizovanu podr3ku u uZenju za uéenike
4 smetnjama U razvoju kojl su ukljueni u redovau nastsvu u osnovnim Skolama
I kojl prate nastavu prema Individualnom obrazovnom planu  (I0P}
{hiLps: //smmermg{ndekﬁmphp Jmk
rent-projects/item/134- ja-eduink). Na platfarmi
se mogu nadi razliiti edukativni sadrZaji (tekstovi, lotogralije, prezentacije,
video zapisi), kroz koje se podstiée saviadavanje nastavnog materijala, kaka
prema uzrastu u&enika sa smetnjama U razvoju, taka i prema njihovom 10P-u, Da
bi s& obezbedila dostupnast Siroj ciljnoj grupi, platforma je, pored makedonskog,
i na albanskam jeziku.

Jo planirano da se ova platforma intogriSe u okvire nacionaine
onlain platforme, kako bi bila dostupna svim uSenicima sa smetnjama u
razvoju ukljuEenim u redowni obrazovni sistem, na nivou osnovnag | srednjeg
obrazovanja.

* Poster je dostupan u izvornom obliku na linku:

https:

drive.google.com/file/d/1Lbiwudgoy4NTFIwFLxuRiGA4xXdycNHJ/view?usp=share link
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PRACENJE RAZVOJA KOMUNIKACIONIH VESTINA | MOGUCNOSTI
OBJEKTIVNE PROCENE STANJA ISPITANIKA TOKOM KOMUNIKACIA

Dr Jelena Sucevi¢

Postdoktorant u Oxford University BabyLab centru;

Ova radionica ¢e se fokusirati na razvoj instrumenata za pracenje i
procenu komunikacionih vestina. Radionica ¢e okupiti strucnjake iz razlicitih
disciplina, ukljucujuc¢i psihologiju, mentalno zdravlje, psihijatriju, inZzenjerstvo i
specijalnu edukaciju. Cilj radionice je da oformi interdisciplinarni pristup kreiranju
preciznih instrumenata za procenu ranih komunikacionih vestina, pri cemu ce ti
instrumenti biti prilagodeni uzrastu ispitanika i laki za upotrebu. Istrazivanja u
oblasti razvoja pokazuju da je postignu¢e na testovima kognitivnih i jezickih
vestina na ranom uzrastu povezano sa uspehom tokom kasnijeg skolovanja.
Stoga, postoji potreba za razvojem instrumenata za procenu koij ce Dbiti
optimizovani za primenu u radu sa malom decom. Tokom ove radionice,
planiramo da identifikujemo koje su to sposobnosti Cija procena bi bila narocito
korisna, kao i da razmotrimo mogucnosti i ograni¢enja u ovom domenu. Drugi
cilj ove radionice je da razmotri potencijal daljeg razvoja ovih instrumenata u
obliku igara, ne samo za procenu, ve¢ i za podrsku razvoja kod dece u
programima koji fokusiraju na intervencije, sa ciliem da ovi instrumenti ne sluze
samo za procenu, vec i za podrsku razvoja, narocito kod dece sa netipicnim
razvojnim trajektorijama.

ASTEK, BEOGRAD, 04/05. NOVEMBAR 2022.
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MONITORING THE DEVELOPMENT OF COMMUNICATION SKILLS AND THE
ABILITY TO OBJECTIVELY ASSESS THE CONDITION OF THE INTERVIEWEE
DURING COMMUNICATION

Dr. Jelena Sucevi¢

Postdoctoral fellow at the Oxford University BabylLab Center

This workshop will focus on the development of tools for monitoring and
assessment of communication skills. The workshop will bring together experts
from various disciplines, such as psychology, mental health, psychiatry,
engineering and special education. The aim of the workshop is to provide an
interdisciplinary approach to designing precise, age- appropriate and user-
friendly tools for the assessment of early communication skills. Developmental
research shows that achievement on tests of cognitive and language skills in early
years is related to later academic success at school. Therefore, there is a need to
develop screening tools specifically optimised for working with young children. In
this workshop, we aim to identify key skills that will benefit from monitoring,
discuss opportunities and identify challenges in this domain. Another aim of this
workshop is to explore how these monitoring tools can be used and developed
beyond assessment, for gamification of these tools designing interventions
programmes that could not only assess, but also support early development,
especially in atypically developing children.

RADIONICE-MOTIVACIONA PREDAVANJA
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O LINGVISTICI ZNAKOVNIH JEZIKA | SRPSKOM ZNAKOVNOM JEZIKU

Dragana Raicevic

Master kognitivne i funkionalne lingvistike, doktorant na Univerzitetu u Gentu

Na prezentaciji ¢e biti reCi o pocecima modernih lingvistickih istrazivanja
znakovnih jezika u svetu i o dosadasnjim lingvistickim istrazivanjima srpskog
znakovnog jezika. Naves¢emo neke od najznacajnijih univerzitetskih i istrazivackih
centara koji se bave istrazivanjima znakovnih jezika u Evropi i neke od dosadasnjih
projekata ovih centara. Govoricemo o razlikama i slicnostima izmedu znakovnih
jezika, i znakovnih jezika i govornih jezika. Posebnu paznju ¢emo posvetiti
srpskom znakovnom jeziku, korisnicima srpskog znakovnog jezika, varijetetima
srpskog znakovnog jezika i nacinu na koji gluva deca usvajaju srpski znakovni jezik
u odnosu na nacin na koji deca koja Cuju usvajaju svoj maternji jezik. Osvrnu¢emo
se na nedostupnost prirodnog jezickog inputa od rodenja kod gluve dece, kao i
na kvalitet Zivota gluvih osoba u kontekstu lingvistickog i kognitivnog razvoja. U
zakljucku ¢emo istaci neka od osnovnih ljudskih prava koja se Cesto uskracuju
gluvim osobama, kao $to su pravo na pristup informacijama, ali i pravo na kvalitet
i tacnost pruzenih informacija. Pristupacnost informacijama sagleda¢emo, izmedu
ostalog, u odnosu na ulogu tumaca za znakovne jezike i savremene tehnologije
poput avatara.

Kljucne reci: znakovni jezici, srpski znakovni jezik, lingvistika znakovnih
Jezika, kvalitet informacija, moderne tehnologije

ASTEK, BEOGRAD, 04/05. NOVEMBAR 2022.
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ON SIGN LANGUAGE LINGUISTICS AND SERBIAN SIGN LANGUAGE

Dragana Raicevic

Master of Cognitive and Functional Linguistics, PhD student at the University of
Ghent

The presentation will cover the beginnings of modern sign language
linguistics and modern sign language research abroad and in Serbia. | will
mention some of the most important university and research centres which
investigate sign languages in Europe, and some of these centres' major projects.
Special attention will be paid to Serbian Sign Language, Serbian Sign Language
users, regional variation of Serbian Sign Language, and sign language acquisition
by deaf children compared to spoken language acquisition by hearing children. |
will look at the lack of the natural language input from birth in deaf children, and
at the quality of life of deaf people in the context of language and cognitive
development. In conclusion, the access to accurate and complete information as
one of the basic human rights will be highlighted. The access to information will
be considered with respect to Linguistic Quality Assurance (LQA) and the role of
sign language interpreters in meeting the demands of LQA compared to modern
technologies such as signing avatars.

Key words: sign languages, Serbian Sign Language, sign language
linguistics, Linguistic Quality Assurance, modern technologies

RADIONICE-MOTIVACIONA PREDAVANJA
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RADNA MEMORUA — OD KONCEPTUALNOG RESENJA PREKO
NEUROPSIHOLOSKE OSNOVE DO MODELA STIMULACIJE | EMPIRISIKOG
PRACENJA EFEKATA OBUKE

Ljiliana Randic

Psiholog, Algo centar za rano citanje

Radna memorija (RM) je operativni sistem privremenog zadrzavanja
podataka radi obavljanja operacija nad njima. Koncept radne memorije Bedli i Hi¢
su uoblicili u nastojanju da se objasne kognitivni procesi zadrzavanja podataka —
koji nisu mogli da se objasne konceptima kratkorocne i dugoro¢ne memorije.
Trokomponentni model isprva se sastojao od izvrsne komponente i dva
podredena sistema: fonoloske petljie i vizuospacijalnog ekrana. Pomodni sistemi
odgovarali su onome sto se do tada smatralo kratkorocnim pamcenjem u
razlicitim modalitetima — verbalnom i vizuospacijalnom. Najvazniju komponentu
¢ini centralni izvrsilac  koji integrise unutar sebe i koncept paznje, a
neuroanatomski vezan je za aktivnost frontalnog reznja. Njegovi osnovni zadaci
vezani su za prebacivanje paznje, nadgledanje i azuriranje informacija, inhibiciju
odgovora i registrovanje znakova koji upozoravaju na rutinsko reagovanje. Bedli
je naknadno dodao i epizodni ekran koji podrazumeva ukljucivanje i procesiranje
informacija iz dugoro¢ne memorije. Radna memorija je u razvojnom dobu kljucni
beocug razvoja slozenih funkcija poput: govora, citanja, ali i svih slozenih
kognitivnih procesa. U odraslom dobu kljucni je faktor kognitivne efikasnosti, a u
poznom dobu pad funkcionalnosti RM biva kljucni prediktor opste kognitivne
deteriorizacije. lako koncept RM, paradoksalno, nikada nije neposredno uvezan
sa konceptom inteligencije on je empirijski itekako dovoden u vezu sa
inteligencijom i za te potrebe kreirani su zadaci koji su njegov reprezent. Koncept
RM jos uvek nije do kraja operacionalizovan u okviru standardizovanog mernog
instrumenta vec je unutar razlicitin baterija nasao svoje delimi¢ne ,objektivne
reprezente”. Savremene tehnicko-tehnoloske alatke pruzaju nam mogucnost za
ostvarivanje ideala modela koji bi inkorporirao obuku, usmerenu ka osnazivanju
RM, i proces empirijskog pracenja njenih efekata sa ciliem koji bi rezultirao
standardizovanjem instrumenta koji operacionalizuje sam koncept RM.

ASTEK, BEOGRAD, 04/05. NOVEMBAR 2022.
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WORKING MEMORY - FROM THE CONCEPTUAL SOLUTION THROUGH THE
NEUROPSYHOLOGICAL BASIC TO THE MODEL OF STIMULATION AND
EMPIRICAL MONITORING TRAINING EFFECTS

Ljiljana Randic
Psychologist, Algo Center for Early Reading

Working memory is an operating system for temporarily holding data in
order to perform operations on them. The concept of working memory was
formulated by Baddeley and Hitch in an effort to explain the cognitive processes
of data retention - which could not be explained by the concepts of short-term
and long-term memory. The three-component model initially consisted of an
executive component and two subordinate systems: the phonological loop and
the visuospatial screen. The auxiliary systems corresponded to what until then was
considered short-term memory in different modalities - verbal and visuospatial.
The most important component is the central executor, which integrates the
concept of attention within itself, and is neuroanatomically linked to the activity
of the frontal lobe. Its basic tasks are related to shifting attention, monitoring and
updating information, inhibiting responses and registering signs that warn of
routine reactions. Baddeley subsequently added an episodic display that involves
the inclusion and processing of information from long-term memory. In the
developmental age, working memory is the key to the development of complex
functions such as: speech, reading, but also all complex cognitive processes. In
adulthood, it is a key factor in cognitive efficiency, and in late age, the decline in
RM functionality is a key predictor of general cognitive deterioration. Although
the concept of RM, paradoxically, is never directly connected with the concept of
intelligence, it is empirically very much connected with intelligence, and for these
purposes, tasks that represent it were created. The RM concept has not yet been
fully operationalized within the framework of a standardized measuring
instrument, but has found its partial "objective representations" within different
batteries of tests. Modern technical-technological tools provide us with the
opportunity to realize the ideal of a model that would incorporate training, aimed
at strengthening RM, and the process of empirical monitoring of its effects with
the aim of resulting in the standardization of an instrument that operationalizes
the very concept of RM.
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