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“ YAomoinon kat umtoKeevikiy agloAoynon tng Apdnxiog pe oparpkn diatagn
nxeiwv”

NEPINAHWH

ITnV Topouca HETATTUXLAKN e€pyacia mapouctalovial Kot afloAoyolvtal OLadopeTLKES
TPOOoEYYIoELC yLa TNV UAoToinoN TN TEXVLKAG TNG Apdinxiag (Ambisonics), mou givat amno g no
£6PALWUEVEG TEXVIKEC yLa TN cUAANUN Kal avamapaywyr nxntwkoL mediou. Mapouctdletal to
BewpnTikd UTOPRaBPO yLa avaluon Tou NxNTikoU TeSiou pe BAoN TIG OPALPLKES OPLLOVIKECS TIPWTES
Taéng kabwg Kal yla tnv avaclvBeon tou pe xprion cuotolxiag nxeiwv. Mo tn cUAANYN tou
nxntikou mediov xpnotpomoliOnkav Svo Sladopetikol aodNTAPEG: pla TeTpdsdpn Sidtaén
KOPSLOELSWV HIKpODWVWV N omola eival Kal SLoBEaiun oTo EUMOpLo, KAl Lo autooxESLa Statagn
TIAVKOTEVOUVTIKWY ULIKPODWVWY KUKALKNG YEWMETpioc. Ta TtV avamapoywyrn oténke pa
tpodiaotatn Siataén 12 nxeiwv, oxeSloopévn WOoTe va aLOTOLEL TIG SN UTIAPXOUCEG UTIOSOUEG
tou Epyaotnpiou Akouotikng Ttou Ivotitoutou MAnpodopikng tou ITE. Itnv epyaocia
TeEPLYpAdovTaL OL TEXVIKEC TTOU avartuxdnkav yla thv vAomoinon tng Apdinxiag pe paon twv



uTtapyovta e€OTALOUO KoL TTApOoUGLAIOVTAL TA ATOTEAECUATO OO UTIOKELUEVIKA TECT TIOU £yLVaV
pe okomod tnv emipepaiwaon tng opbnG Asttoupyiog Tou cuoTANATOC, OAAA Kal TN cUYKPLON TwV
600 SLadopeTIKWY TUTIWV ALoONTAPWV.
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“Implementation and subjective evaluation of Ambisonics using a spherical
loudspeaker array”

ABSTRACT

This Master Thesis presents different approaches for implementing Ambisonics, one the most well
established techniques for capturing and reproducing a sound field. The Thesis presents the basic
theory behind first-order spherical harmonics for 3-dimensional sound field analysis and for sound
field synthesis using a loudspeaker array. For sound field capturing, two different sensing devices
were used: a commercially available tetrahedral microphone and a custom-made circular array of
omnidirectional microphones. For reproduction, a three-dimensional configuration of 12
loudspeakers was built, designed in accordance to the specifications of the Acoustic Lab of the
Institute of Computer Science of FORTH. The Thesis presents the techniques that were used for
implementing Ambisonics in accordance with the limitations of the available equipment and also
presents the results derived from listening tests that were made with the goal to verify the
correctness of implementation and to compare the two different sensing devices.



