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Annotation

Master thesis title: Perception in the architecture of believable agents: synthetic hearing.

Author: Litovcenco Serghei.

Structure: This master thesis consists of an introduction, 3 chapters, conclusions, bibliography of

9 titles, 50 pages of text, 52 figures and 6 annexes.

Keywords: believable agent, perception, sensor, spectrum, audio source, frequency, cluster,

signal, wave, amplitude.

This material is the result of a research related to believable agents focused on artificial hearing
mechanisms and algorithms.

The main objective of this work is elaborating an algorithm for artificial hearing that can be
applied to an agent in order to achieve believable behavior. The algorithm should be portable and as
platform independent as possible in order to be applicable in other contexts. The result of the research
must have two entities — the description of the algorithm and a simulation space for testing and
experimenting purposes.

The scientific innovation of this research lies in the interaction with the environment. Usually the
Al has some global access to the environment variables and some hard-coded rules or commands while in
this research, the believable principle is used that has one strict condition. The agent perceives the world
using its sensors only. As a result, that gives more humanity, person and character to everything it does.

The research uses several mathematical methods such as Fourier Transform, and local maxima
search as well as fuzzy unsupervised algorithms as clustering and averaging. All the algorithms serve as
tools and components for the main algorithm that is aimed at decomposing a complex sound wave that is
a result of multiple audio sources overlay into original separate sounds. That is a complex task that
involves moving from one place to another, taking spectrum records, comparing the data from the two ear
sensors. Also as an addition, some behavior of a predator is described and modeled.

In the end, the algorithm can be transferred onto a real world robot for further experiments and
testing. The sensors work like a microphone device and the algorithm understands the raw float amplitude

values. This is why the algorithm has a high portability and scientific value.



Adnotare

Titlul lucrarii: Perceptia in arhitectura agentilor credibili: auzul sintetic.

Autor: Litovcenco Serghei.

Structura: Aceasta teza de master constd dintr-0 introducere, 3 capitole, concluzii, bibliografie
din 9 titluri, 50 pagini de text de baza, 52 figuri and 6 anexe.

Cuvintele-cheie: believable agent, perception, sensor, spectrum, audio source, frequency, cluster,

signal, wave, amplitude.

Acest material este rezultatul unei cercetari legate de agentii credibili concentrate pe mecanismele
si algoritmii de auz artificial.

Obiectivul principal al acestei lucrari este elaborarea unui algoritm pentru auzul artificial care
poate fi aplicat unui agent pentru a obtine un comportament credibil. Algoritmul trebuie sa fie portabil si
independent de platforma, pentru a fi aplicabil in contexte diferite. Rezultatul cercetarii trebuie sa aiba
doua entitati - descrierea algoritmului si un spatiu de simulare pentru testare si experimentare.

Inovatia stiintifica a acestei cercetdri constd in interactiunea cu mediul. De obicei, Al are acces
global la variabilele de mediu si la unele reguli sau comenzi care sint predefinite din cod, in timp ce in
aceasta cercetare se foloseste principiul credibil care are o conditie strictd. Agentul percepe lumea
folosind numai senzorii lui. Ca rezultat, aceasta ofera mai multd umanitate, persoana si character
comportamentului.

Cercetarea utilizeaza mai multe metode matematice, cum ar fi Transformarea Fourier, cautarea de
maxim local, precum si algoritmi fuzzy nesupravegheati - gruparea si medierea. Toti algoritmii servesc ca
instrumente si componente pentru algoritmul principal care vizeazd descompunerea unui val sonor
complex, care este rezultatul combinatiei surselor audio, in sunete separate originale. Aceasta este o
sarcina complexa care implica relocarea agentului, inregistrarea de frecvente, compararea datelor de la cei
doi senzori de urechi. De asemenea, ca o completare, este descris si modelat comportamentul unui
predator.

In final, algoritmul poate fi transferat pe un robot din lumea reald pentru experimente si teste
suplimentare. Senzorii functioneazd ca un dispozitiv de microfon si algoritmul intelege valorile
amplitudinii netratate. Acesta este motivul pentru care algoritmul are o portabilitate mare si o valoare

stiintifica.



AHHOTaNUA

Tema pauniaomHoii padoTel: Bocrpustue B apXUTEKType NPaBIONOJOOHBIX AareHTOB:
CUHTETUYECKHM CITyX.

ABTOp: JIuToBuenko Cepreil.

Crpykrypa: [annas paumiomMHass pa0oTa COCTOUT W3 BBEJIEHUS, 3 TJaB, 3aKIIOYEHUS,
oubnuorpaduu u3 9 HaumeHoBanui, 50 cTpaHUIl TEKCTA, 52 PUCYHKOB U 6 MPHIIOKCHUH.

KuroueBble cjioBa: mpaBIoNOJOOHBIM areHT, BOCHPUATHE, AATYUK, CIEKTP, MCTOYHHUK 3BYKA,
4acTOoTa, KJIACTep, CUTHAJ, BOJIHA, aMILJIUTY/1a.

JlanHbIN MaTepHuall SBJISETCS Pe3yJbTaTOM HCCIIEOBaHMS, CBA3aHHOIO C MPaBIONOA00HBIMU
areHTaMu M HalleJIEHHOIO HA MEXAaHU3MbI U aJIFOPUTMbl UICKYCCTBEHHOTI'O CIIyXa.

OCHOBHOM 1IeNBI0 3TOW PabOTHI SIBIIsIETCS pa3paboTKa ajaropuTMa JUisi UCKYCCTBEHHOIO CIIyXa,
KOTOPBIM MOXET ObITh MPUMEHEH K areHTy AJIs JOCTHXKEHUS MPaBAO0NO0J00HOrO MOBEACHUS. AJNTOPUTM
JOJKeH OBITh TMOPTAaTHUBHBIM, a TaK)Ke HE3aBUCUMBIM OT IUIATGOPMBI HACTOJIBKO, HACKOJIBKO 3TO
BO3MOXXHO, U1 TOTO, YTOOBI OblIa BO3MOXXHOCTH NPHUMEHSTH €r0 B COBEPILIEHHO APYrOM KOHTEKCTE.
Pesynbrar ncciaenoBanus JOKEH ObUI IPEACTABIEH B BUJIE ABYX YacTEH: ONKMCAaHUE alrOpUTMa, a TaKxKe
CO3J]aHUE IPOCTPAHCTBA ISl CUMYJISILIUKA U TECTUPOBAHUS JAHHOTO aIrOPUTMa Ha MPAKTHUKE.

Hayunass 1eHHOCTP M aKTyallbHOCTh JAHHOTO MCCIIEOBAHUS 3aKJIIOUAeTCsl B OCOOEHHOCTH
B3aUMOJICHCTBUS C OKpYyXKatomien cpenoid. OOBIYHO MCKYCCTBEHHBIN MHTEIUIEKT MOIYYaeT TOT WM UHOU
JIOCTYI K IEPEMEHHBIM BHEIIHEW Cpeibl, TAK)KE €My 3aJaHbl KECTKUE MpaBUiIa WM KOMaH/bl, KOTOpPbIE
cpa3y uayT B ucnoinHeHue 0e3 pazgymuil. OHAKO, B JAHHOM HUCCIIEOBAaHUH, UCIOIb3YeTCS MPHUHIIUII
IPaBIONOI00HOCTH, KOTOPBIM MOApa3yMeBaeT OJHO CTPOroe YCIOBHE. ATEHT JIOJKEH BOCIPUHMMATh
MHp TOJBKO C IOMOIIIbIO CBOMX CEHCOpPOB. B pesynbrare, 310 npuaaér 0osible 4eI0BEUHOCTH, TUYHOCTH
U XapakTepa U 3aCTaBJIsIeT BEPUTh B TO, UTO 3TOT areHT JIEHCTBUTENIBHO BEIET ce0e KaK JKUBOE CYIIECTBO.

HccnenoBanue MCMONb3yeT pa3lUYHble MAaTeMaTHMYeCKHE METOJbl, TaKMe Kak MpeoOpa3oBaHHE
®Dypbe, JTOKAIBbHBIA NOUCK MAKCUMYMOB, HEUETKHE AJITOPUTMbI KJIACTEPU3ALMK U yCpeaHeHus. Bee atu
QITOPUTMBI CIIy’)KaT B KauecTBE MHCTPYMEHTA Ui CO3JaHMsI OCHOBHOI'O QJITOPUTMA, LI€JIb KOTOPOro —
Pa3JIOXKUTh CIOXKHYIO 3BYKOBYIO BOJIHY, KOTOpasl SIBISE€TCS pPE3yJIbTaTOM HAJOXKEHHUS HECKOJIbKHUX
3BYKOBBIX HCTOYHHMKOB, HAa OpPUTHMHAJIbHBIE OTAEIbHbIE 3BYKH. OTO MNpeacTaBisieT co00il JT0BOJIBHO
CIIO’KHYIO 3aj1auy, KOTopasi BKJIIOYaeT B ce0s HE0OX0AUMOCTh MEPEIBUKEHUS areHTa OT OJTHOT0 MecTa K
JIpyromy, 3aMepbl OTCUETOB, a TAKKE CPaBHEHUE BXOSIIMX JAHHBIX IBYX CEHCOpOB yiuel. Kpome Toro, B
Ka4yecTBE JIOMOIHEHHS], OMUCAaHO U CHOPMYIUPOBAHO MPUMUTHUBHOE MTOBEICHNE XUIIIHUKA B IPUPO/IE.

ANropuT™M MOXET OBITh MPUMEHEH Ha peaJbHOM poOO0TE U AAJbHEHWIIMX SKCIEPUMEHTOB U
UCTIBITAHUNA. AJNTOpUTM 00pabaThIBaeT HANPSAMYIO JAaHHBIE CIIEKTPOB U aMIUIUTYJ, 1 UMEHHO HO3TOMY,

HMECT BBICOKYIO MOPTATHUBHOCTh U HAYYHYIO HIEHHOCTD.
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