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Yuotnuata NMolvpéowv kat Ewovikn Mpaypatikotnta

1 Ewaywyn

>NV gpyacia autn mapouolaleTal Uia AITAOTIOMUEVT] EKSOXT] TOU KWAIKOTTOINTY] KAl ArtoKwoL-
kortointr AAC. Itnv napouca avamopd, TTEPLYPAPETAL O TPOTTOG VAOToINoNG Twv Babuidwy oto
MATLAB Kkal o TpOmog Xp1ong TwV CUVAPTNOEWY arto TIG ormoieg ammotelovuvtal, padl e kamola
EVOEIKTIKA AITOTEAECLATA.

2 1o Emnintedo

Y10 npwTo eninedo ulomouoape TI§ Babuideg Sequence Segmentation Control kat Filterbank.
Emtiong, uhormomBnkav kat ot cuvapmmoelg AACoderl, n omoia eKTEAEL TIG TTPONYOUEVES POUTIVEG
kal artoOnKeVEL Ta AnmoTeAéopaTd o€ €vd struct, kat n avtiotpoen g iAACoder.

2.1 function frameType = SSC(frameT, nextFrameT, prevFrameType)

H mpwtn ouvapinon mou uvAomolenke agpopd Vv Baduida Sequence Segmentation Control,
Kal OKOTTIOG NG elval va Kabopioel Tov TUMo evog frame. To mpwTo OpLoA NG sival £vag mivakag
2048x2 , Tou TIEPLEXEL 2 KAaVAALA XOU OTO XPOVvo, Tou frame tou ormoiou Tov Tumo B€Aouue va dla-
TIOTWOOULE. AvTioTolxa, To SeUTEPO OPLOUA TIEPLEXEL TA KAVAALA TOU TOU AUECWE EMOUEVOU frame
EVW TO TPITO, APOoPA TOV TUTTO TOU AUETWE TTPONYOUEVOU frame, 0 omoiog pmopel va rtapetl 1 amo Tig
aA@aplOuNTIKEG TIHEG "OLS” (ONLY_LONG_SEQUENCE), "LSS” (LONG_START_SEQUENCE), "ESH”
(EIGHT_SHORT_SEQUENCE) kat "LPS” (LONG_STOP_SEQUENCE) , avahoya To TEPLEXOEVO TOU.

MNa va arrogpavOoupe yla tov Turo tou frame, e€etaletal To apéowg enopevo frame, SnAadn to
frame ¢ + 1. Ta Prjpata mou akolouBouvtal eival Ta €&ng:

’ ’ B , , , _ -1
1. Ta &eiypatd Tou, atpvoly arnd to utepatd @iktpo H (z) = 248070182

m™m¢ ouvaptnong filter.

, L€ TNV BonBela

2. Na kaBe pia amno Tig 8 umoneploxeg Tou (subframes), urtooyiletal n EVEPYELA TOUG 512, (I =
0,..,7), dnAadn to ABpolopa TWV TETPAYWVWY TWV SELYHATWY TOUG, KAl ArtoOnKeVETAL OTO
energyEstimations.

2
' 2 57 . .
3. Yrohoyilovtal ta attack values ds; = W=t Katl anmoBnkevovtal oto energyRatios.

4. To frame i + 1 6a sivar "ESH” gav 1oxUouv TauTtoxpova:

e 57 >1073
o ds?>10

Avaloya e TNV LoXU 1] OXL TWV Tapantdvw cuvOnKwyv Kat §e5ouEVou Tou TUTTOU ToU TTPOoNyouU-
pevou frame, sival duvatn n amtdgpaon Tou TUToU Tou frame i, LE TN AOYIKT) TToU TTapouatddeTal oTo
TIPOTUTIO KAl TNV EKPWVNON TNG epyaociac. MNa auto tov AOyo, o1 CUVEXELA, OUYKpivovTal ol TUTolL
TOU EMOMEVOU Kal ToU Tiponyoupevou frame kal AapBdavetal n amdgacn yla Tov TUToU Tou KaBe
kavaAlov. MNa mv andgaon Tou TUTTou oAOKANpou tou frame, eival amapaitTog o cuvSUACHOG
TWV AMOPACEWY TWV TUTTWYV TwV SU0 KAVAALWY CUUPWVA Kal TTAAL e doBeioa AoyLKkn.

2.2 function frameF = filterbank(frameT, frameType, winType)

H ouvaptnon autn agpopd v Baduida filterbank kat £xel wg opiopata éva frame xouv 2048x2,
ToV TUTTO ToU KaBwg Kal Tov TUTTo tapabupou mtou Ba xpnotornonbel. H &g €€060¢ Tou, sival n ava-
napdoTtaon tou idlou Tou frame oto medio TG ouxvotnTag, os 6poug MDCT. XNV nepinmtwon mou
to frame sivat tUmtou "ESH”, | cuvdptnon Oa smiotpépel 8 umortivakeg 128x2 e TOUG OUVTEAEOTEC
Tou MDCT, évav ywa kaBe subframe evw o AAAN epinmtwon, Oa emotpPel évav mivaka 1024x2.
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Ma va yivel n petapaon autr akolouBeital n Stadikacia mou neplypapetal oto npotumno. Ap-
XIKA, 0NV VAOTTOINEVT GUVAPTNOT, SnioupyolvTal ol TUTToL TwV Tapadupwy "KBD"kat "SIN” mtou
Oa xpnotuonomBolv apyotepa, os ekdoxEC short kat long yla subframes kat frames prkoug 256 kat
2048 avtioToxa. X ouvéxela, ouppwva He To framelype kat winType mou divovtal, epapuoletal
oto frameT To KAaTaAANAO ITapdbupo, LE TOV TPOTIO TTOU UTTOSEIKVUETAL OTNV EKPWVNOT KAl KAAEiTal
n ouvédptnon mdct4 1 étol wote va A\ngBouv oL cuvteheotéc MDCT.

> TNV MEPUTTWON Tou o Tumog tou frame sival "ESH”, mpwTta to xwpilouue o 8 subframes kat
Enetta epappolovpe TNV apadbupormoinon kat tov mdct.

2.3 function frameT = iFilterbank(frameF, frameType, winType)

H ocuvdpton g iFilterbank, amoteAel v avtiotpopn ¢ filterbank. Aéxetal, dniadn, cav
oplopa toug ouvtedeotég MDCT evog frame, Tov TUTO TOU Kal ToV TUTTO TOU Ttapabupou mou Ba
XPNOoomoIn Ol evw weg €060, eTIOTPEPEL Evay Ttivaka 2048x2 rtou avtioTtolxel oto frame oto medio
TOU XPOVoU.

Avtiotowa pe v filterbank, mpwta opidovtal ta mapdBupa "KBD” kat "SIN”. Mpiv epapuo-
oToUV, OWCE, KATAAANAa oto frame, e@apoloupe TV cuvaptnon imdct4 ywa va emiotpéPoupe oto
Ted0 TOU XpOVOU. XTNV MEPLMTTWOT TTou 0 TUTOG Toug eival "ESH”, mpwTta eappoleTal  ouvaptnon
imdct4 oe 6Aa ta subframes, €metta yivetal n tapadbupornoinor) Toug Kat oto TéEAog abpoilovtal pe
KATAAANAO TpOTTO WOTE N £€080¢ va emloTpa@ei oAOKANPO TO frame.

2.4 function AACSeql = AACoder1(fNameln)

Ma va spappootolv ol mapanavw Badbuideg, vAomomoaoape tov kKwdikomoint AACoderl, o
orolog Tmaipvel oav povadiko oplopa To path Tou .wav apxeiou mou emBUUOULE VA KWOIKOTTOm-
OOULE, TO OTT0l0 TIPETIEL va elval detypatoAnmmuévo ota 48KHz kat va €xel 2 kavaAla, Evw oav
€£060 emioTpEpel €va struct pe diaotaon k x 1, omou k, o aptOpog twv frames tou apxeiou.

Katd tnv dudpkela g kwdlkomoinong Bswpouue évav otabepo TUo mapabupou, otnyV Mepi-
ntwon Jag to "KBD”. Apou SiapaacTel To apyeio, To xwpilouue ot erikaluntopeva frames twyv 2048
deyuatwy, ta tpogpodotoupe oty cuvaptnon SSC yla va Bpouue Toug TUTTOUG TOUG, KAl armodn-
KEVOUE Ta anoteléopata oto framelypes. Anatteital EExwPLoTn TPOCEYYLON Yid TNV EVPECT) TWV
TUMTWV TV oplakwyv frames. lNa To MPWTO ArTAA APXIKOTIOLOUUE TOV TUTO Tou w¢ "OLS”. Onolodr)-
TIOTE TUTTO KAl va ETIIAEYALE SeV £XEL onuacia ylati n e&aptnon and Tov TUTo Tou TpwTtou frame
efaleipetal. MNa 1o tedeutaio, Stafaloupe TNV T TOU SEUTEPOU ATTO TO TEAOG KAl CUUPWVA UE
aUTOV, TO KATNYOPLOTIOLOULE.

>Tn ouvexela, epappoloupe v filterbank og 0Aa ta frames kat artoOnKeUOUUE Yia To KABE €va,
TOV TUTTO TOU, TOV TUTIO TOU TTapaBUpou TTou XPNOLLOTToOnKe Kabwg kal Toug ouvteeaté¢ MDCT
yla KaOe kavaAl ‘Ola autd amobnkevovtal oto struct AACSeq1.

2.5 function x = iAACoder1(AACSeql, fNameOut)

Arnote)el Tnv avtiotpopn cuvaptnon g AACoder1, ulorolel SnAadr Evav amokwSIKOTToNTH.
Aéxetal wg Oplopa, Tov mivaka pe structs mou emotpépetal ano tov AACoderl kat To dvoua mou
Ba 606¢l oTo amokwdikomonpeEvo apxeio padi pe to path tou, evw n €€0606¢ Tou eival €vag mivakag
TIOU TTEPLEXEL TA SElyATA TOU ATTOKWAIKOTIONUEVOU ApPXELOU TXOU.

Enetta yivetal n artokwdikoroinom. Tpo@odotouvTal ol GUVTEAECTEG Mdct TwV KAVAALWY oTNnV
iFilterbank, padi pe tov tumo tou kABe frame Kal Tov TUTTO TOou ITapabupou Kal agoul poatedolv
o\a ta framew, eMIOTPEPETAL TO APXEIO OAOKANPO OTO TESI0 TOU XPOVOU Kal artoOnKeVETAL.

Thttp:/www.ee.columbia.edu/miarios/mdct/mdct_giraffe.html
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2.6 function SNR = demoAAC1(fNameln, fNameOut)

TNV oUVAPTNON AUTY), ETIOEIKVUETAL N AELTOUPYIA TOU KWSELKOTIOINTT| KAl TOU AITOKWSIKOTTOINTY)
KOl ETLOTPEPETAL O oNUATOO0PURLKOG AOYOG TwV €€0dWV TouG. AéxeTal wWg oplopata To path tou
OpPXELOU TTOU ETIIOUMOUE VA KWSIKOTIOWOOULLE KAl TO OVOod TTou Ba Tou S00¢&l LETA TNV ATTOKWSLKO-
moinon. MNa v evpeon Tou onuatoBopufikol Adyou Xpnoluornoleital n cuvaptnon tou MATLAB
snr.

Mapakdtw @aivetal n AsToupyia TwWv MAPATAVW CUVAPTNOEWY oTo 20 frame tou deiypatog
fxou "LicorDeCalandraca.wav” mou divetat. O Adyog tou SNR eivar 301.6522 dB.

o 500 1000 1500 2000 2500

Yxnua 1: To frame oto medio Tou XPOVoU TPV TPOPOSOTNOEL 0€ CUVAPTNOELG

2xmua 3: H emotpopr) oto nmediou Tou Xpovou HEow TG ocuvaptnong iFilterbank
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2xnua 4: Kowo dlaypappa apxikol onuatog pe to onua e€6dou ¢ iFilterbank

‘Onwg @paivetal oto 4, To apxIko onjua e To onpa e§odou g iFilterbank Tautidovral H ypauun
TOU €VOG €lval oUVELSNTA TTLO €VTOVN £TOL WOTE VA elval (pavept) N tavtion. Auto eival évdeilén otL ol
UAOTTOLNEVEG OUVAPTIOELG EKTEAOUVTAL CWOTA Aol OUCLACTIKA SV €XEL Xa Ol TANpogopia Katn
ETTAVAKATAOKEUT] TIPETTEL VA Elval oxedOV TEAELA.

3 20 Entintedo

Y10 20 erntinedo, vhoroleital ) Baduida Temporal Noise Shaping (TNS), £évag kKwdiKomomn g Kat
ol aVTiOTPOYEC CUVAPTY|OELG TOUG.

3.1 function [frameFout, TNScoeffs] = TNS(frameFin, frameType)

H ocuvdaptnon TNS vlormolei ™ BaBuida Temporal Noise Shaping yia éva kavaAl. Aéxetal wg
€L0060UG TOUG KBaVTIOUEVOUG ouvTeEAEaTEG mdct Twv 2 Kavallwy evog frame Kat Tov TUTTO ToU VW
ETOTPEPEL oav £€£060 1o frame oto medio ouxvotntag, oe 6poug MDCT ocuvVTEAEOTWYV ETTEITA ATTO
™mv epappoyn Tou TNS kabwg Kat Toug KBAVTIoUEVOUG OUVTEAEOTEG Tou TNS.

> av rIpwTo Pra, ApXLKOTIOLOUUE TOV TTVAKA TWV UITAVTWY TOU PUXOAKOUTTIKOU LOVTEAOU OTTWG
SlveTal 0TO IPOTUTTO. X TN CUVEXELA, KATATAGOOUE Tou cuvteheateég MDCT oTig pumavTeg kat Bpi-
OKOUUE TNV evépyela kaBe pmavtag. Emetta, unoloyiloupde TOUG CUVTEAEOTEG KAvVoVIKormoinong,
TOUG EOAAUVOUE OTTIWG UTTOSEIKVUETAL KAl KAVOVIKOTIOLOUE Toug ouvteleoteg MDCT avaloya
LE TNV EVEPYELA TNG UITAVTAG 0NV o7tola avikouv. Me v BonBsla g ouvaptnmong Ipc tou MATLAB,
BPIOKOUUE TOUG CUVTEAEDTEC YPALMLKNG TIPORAePNG yia KdBe frame (1 subframe av o TUrog Tou &i-
vat "ESH”) kat Toug kBavTtifoupe pe ™ BorBeta TG cuvapTNoNG quantiz yla OLOLOUOPPO KRAVTIOTH
Brjnatog 0.1. Epappodloupe to FIR @idtpo Hrng(z) =1 — a1z~ — az2? — a3z~ — ay2z~* otoug ap-
XIKoUG auvteAdeateg MDCT Omou a; ol KBAVTIOUEVOL CUVTEAEDTEG YPAUMIKNG TIPOBAEYPNG.

3.2 function frameFout = iTNS(frameFin, frameType, TNScoeffs)

Armotelel TNV avtiotpopn ouvaptmon g TNS. Aéxetal wg oplopa to frame oto medio Tou Xpo-
vou o€ 0poug ouvteheotwV MDCT petd to TNS, Tov TUmo Tou Kal Toug ouvTteAeoTeg TNS, evw wg
€€060 emiotpEPel Toug cuvteleotec MDCT mptv to TNS. Ta v eUpeom TOUG XPNOLOTIOLEL TO aVTi-
otpo@o @iktpo Hrys(z) = 1

1—a1z=1—ag22—a3z

—S3—aqz%
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3.3 function AACSeq2 = AACoder2(fNameln)

YAorolel £évav KwSIKOTTONTY) 0 07Tolog 0UCLAoTIKA eKTEAEL TNV cuvaptnon TNS. Aéxetal wg opt-
oua 1o path Tou delypatog 1xou 1mou emBUUOUUE VA KWSIKOTIOINOOUE Kal eTTLOTPEPEL éva struct
peyEBoug K x 1, omou K to mAn0o¢ Twv frames 1mou €xouv KwoIKOTTONOEL Kal TTAPLEXEL Yid TO KAOE
€va ToV TUTIO TOU, TOV TUTO TapaBupou ToU XPNOLULOTIOONKE KATA TNV KWALKOToIino, Toug ou-
vteheoteg MDCT kat Toug KBavTtiopEvoug ouvteAeoTeG TNS yia KaOe Kaval.

‘Onwg Kal oToV ITaparmavw KwdIKomointy, apxka dtaBaletal to apxeio, xwpiletal os frames kal
pe TV BonBela g cuvaptnong SSC, kabopiletal o TUTTOG TOUG HE TNV (Bla AVTIUETWITION Yid TA
oplaka frames. X1n ouvexela, Tpogpodotouvtal Ta frames wg elcodol atnv cuvaptmon filterbank kat
otV ocuvaptmon TNS kat amoBnkevovtal Ta armoteAéopata oto struct.

3.4 function x = iAACoder2(AACSeq2, fNameOut)

YAormolel Tnv avtiotpopn tou kwdikortointr) AACoder1, dnAadr| évav amokwdikomomn. A€xe-
Tal WG €l00d0oug To K x 1 struct Tou KwSIKOToINUEVOU apXElOU KABWE Kal TO OVOLLA TTOU TIPOKELTAL VA
TIAPEL LETA TNV AWTOKWALIKOTIOMOT) Tou. Q¢ £€060, ETILIOTPEPEL TA ATTOKWSIKOTTONEVA delyaTa Tou
OpPXELOU Kal Ta armoBnKeLEL O€ Lop@PT) .wav. [la va To EMITUXEL AUTO, XPTOLLOTIOLEL TNIG CUVAPTHOELG
iTNS kat iFilterbank.

3.5 function SNR = demoAAC2(fNameln, fNameOut)

H ouvaptnon autr ermdelkvuel TNV KwdLKOTtoinom Tou 20U emmédou. AEXeTal WG oplopata to
path Tou apxegiou 1xoU Tou TIpIKELTAL VA KWOLKOTTOMBEL Kal To Gvoud TToU TTPOKELTAL VA TIAPEL UETA
TNV AWTOKWASIKOTTOIMNOT) TOU EVW ETTIOTPEPEL TOV CUVOAIKO onuatoBopufiko Aoyo oe dB. Xpnotuo-
molel Tig ouvaptoelg AACoder2 kat iAACoder2 yia Tnv KwaIKOToinomn Kat amokKwaIKomoinomn Tou
OpPXEIOVU EVW Yla TNV €UPECT TOU ONUATOO0pUPIKOU AOYOU XPNOLUOTOLEL TNV oUVAPTNOT Shr Tou
MATLAB.

Mapakatw PAETTOUUE TA ATTOTEAECUATA TOU KWAIKOTTOINTY] KAl ATTOKWSLKOTTOUNTT).

0.8

0.6 —

0.4 -

-0.2 -

0.4 -

0.6 —

0.8 I I I I
o 500 1000 1500 2000 2500

2xNUa 5: Kowo dlaypappa apxikol onpatog pe to onua e€6dou g iAACoder2

Na onuewwOei 6Tt 0 onuatoBopuPikog Aoyog tooutal e 301.5897 dB mou onpaivel 0Tt dev €xel
aAANGEEL oXeSOV KABOAOU, YEYOVOG TTOU €ival AOYIKO Aol HEXPL OTLYUNG €XOUUE KBavtioel povo
TOUG OUVTEAECTEG YPAUMUIKNG TTPOPRAEYNG Kal OXL TO OTUa apa SV €XOULE XAoel TANpogopia. Ot
MLIKPY] AITOKALOT avapeod otoug SU0 onuatoBopufLlkol AOYOG £YKELTAL OTIG ULKPOATTOKAIOELG TWV
TIPA&ewV AOYW TWV OTPOYYUAOTTIOINOEWYV TToU eKTeEAEL To MATLAB. 210 5 eival (pavepr) n TavTion Tou
APXIKOU OT)UATOG UE TO ona £E060U TOU ATTOKWAIKOTIOMNTY), £VOELEN OTL UAOTTONBNKE cwaoTd. To éva
OTLa OXESLATTNKE UE TILO EVTOVT VPO KAl TIAAL TTPOC OKOTTO OTTTIKOTTOINONG TWV ATTOTEAECHATWV.
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4 30 Eninedo

>to 30 enimedo vAomoleital To PUXOAKOUOTIKO HOVTENO, Ol BaBuideg TOu KBavTIOTH Kal Tou
Huffman évag KwSIKOToNTNG KAl Ol AVTIOTPOPES TOUG CUVAPTY|OELG.

4.1 function SMR = psycho(frameT, frameType, frameTprev1, frameTprev2)

YAormotel TV Baduida tou PuXoaKoUTTIKOU UOVTEAOU Yld €va Kavall Aéxetal wg elcodo to
frame oto medio Tou XpOVou, ToV TUTTO TOU Kal Ta 2 ponyoUpeva tou frames oto 810 Kaval. av
€060 EMIOTPEPEL TOV AOYO OY|aToq TTPog aoka (Signal to Mask Ratio - SMR).

Mpwta apyikomomaoape Toug rtivakeg TNS armo to mpOTUTo Kal T CUVEXELA UTTOAOYioape OAa
Ta nbavd anoteAéopata g spreading function kat To mapaBupo Hann, Tooo yia long 600 Kat ya
short frames. Xtn ouvéxela, TOANATAACIAOTNKE TO KATAAANAO mapdBupo oto frame i, i-1, i-2 kat
urtoAoyiotnke o FFT , To mAdtog kat n daon yla kabe éva and avtd ta frames. Enetta, yivetat
TIPORAeYN yla To TAATOG Kat TNV Ao Tou frame, Onmw¢g UNTOSEIKVUETAL OTNV EKPWVINOT] KAl UTTONO-
yiCetal n poPAePpomra tou. Yroloyidovtag tnv evépyela kat ) BePapupévn npoBAedipdtnTa
yla KABg Umavta WopoUe va TG ouvOudooupe e TNV spreading function kal va KAVOVIKOTTOL-
OOUUE TO QITOTEAECHA WOTE VA EAYOUUE A0 AUTO ToVv elktn Tovikotntag. Bpiokoupe to SNR, T
HMETATPETIOULE O AOYO EVEPYELAG, OTIWG UTTOSEIKVUETAL, KAl UTTOAOYI{OUME TO KATWPAL EVEPYELAC.
TéAhog, untohoyioupe to erminedo OopuPou og kABe pmavta kat To SMR.

o 10 20 30 40 50 60 70

2xNUa 6: KatwgAl akouoTtotnTag Yid TO aploTEPO KAVAAL Tou 20u frame

4.2 function [S, sfc, G] = AACquantizer(frameF, frameType, SMR)

Yriohoyidel ecwTtepIKA TO KATWw@AL akovototntag T(b) kat ulomolel ™ Baduida tou KBavTio
yla KaBe kavail Aéxetal wg eloodoug to frame oto medio TNG ouXVOTNTASG 0 OPOUG CUVTEAECTWV
MDCT, Tov TUTO TOU Kal TO UTTOAOYLOUEVO SMR. Yav €€080 EMIOTPEPEL TOV TTiVAKA S TTOU TIEPLEXEL TA
ouuBoAa kBavtiong Twv cuvteAeotwv MDCT tou frame, Tov mivaka sfc pe Tig Tipeég Twv Scalefactor
yla kaBe Scalefactor band kat to G mou ivat to global gain Tou frame.

Bpiokoupe apxlk@ To KATW@AL AKOUOTOTNTAS Kal ETTELTA AKOAOUBwWVTAG Ta PriaTa JTou UTTo-
SelkvUovTdl, apxlka umoAoyileTal pia T Tou ouvteheot Scalefactor Gain kat unoloyidetal To
O@ANUA. XTN OUVEXELA aUEAVETAL OTABLAKA O CUVTEAECTNG Kal UTTOAOYIETAL KAl TTAAL TO OPAAUA
MEXPL VA (PTACOUUE TO KATWPAL AKOUOTOTNTAG.

H ocuvdptnon naipvel wg eicodo toug cuvteleatéc MDCT mou gpaivovtal ato 7
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o 200 400 600 800 1000 1200

Yxnua 7: Xuvteheoteg MDCT mptv Tov KBavtiopo

>xnua 8: Enireda kBavtiopou

o 200 400 600 800 1000 1200

IxNua 9: KBavtiopévol OUVTEAEDTEG

4.3 function frameF = iAACquantizer(S, sfc, G, frameType)

YAorolel v avtiotpopn cuvaptnon g AACquantizer. Aéxetal wg opiopara ta cUUBoAa KBa-
VTIONG TWV cuvteAeatwyv MDCT, tov mivaka pe ta scalefactors kaBe pnavrag kat to global gain. Yav
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€£060, e TOUC OUVTEAEOTEG Kal To scalefactor mpoomaBel va emavakataokagudaoel To frame oo re-
6lo g ouxvomTag og 6poug ocuvtedeotwy MDCT, To omoio Kal EMIOTPEPEL.

4.4 function [huffSec, huffCodebook] = encodeHuff(coeffSec, huffLUT, forcedCodebook)

YAorolei ™ BaBuida kwdikomoiong Huffman. Aéxetal wg l0680UC KPAVTIOUEVOUG CUVTEAEDTEG,
Ttoug Huffman look-up tables kat Tov &giktn Codebook, onwg autdg nmapouotaletal oTo TPOTUTTO.
Yav €€odo, emoTpépel €va string armo "1’ kal '0’ avtiotolyo pe TV kwdikomoinon Huffman, kat to
huffCodebook, Tov apiOud twv Huffman codebook mou xpnotponomnkav.

Ma ™V uhoroinor TG akohouBNONKav ol 0dNyieg Ao TO TPOTUTTIO EVW YLA VA XPNOLLOTTIOm-
Oouv ol look-up tables kAr1Onke n cuvaptnon loadLUT.m.

4.5 function decCoeffs = decodeHuff(huffSec, huffCodebook, huffLUT)

YAormolei TnVv avtiotpo@n cuvdaptnon g encodeHuff, SnAadn anoteAel £vav amokwdIKOTTomNT)
Huffman. Aéxetat wg eicodo 1o string pe "1’ kat '0’ mou avtiotokel otnv kwdikomoinon Huffman,
Toug Seikteg codebook mou xpnotuonomenkayv kat toug Huffman look-up tables. Xav €€o0do, ert-
OTPEPEL TOUG ATTOKWOLIKOTIONEVOUG KBAVTIOUEVOUG OUVTEANEOTEG.

H dwadikaoia sivat kat téAL autn 1tou mapouactddeTal oTo TPOTUTIO EVW AOYO Tou zero padding
TIOU €lval amapaitnto, To YNKog tng €£0dou, dNAadr) TwV KPAVTIOUEVWY CUVTEAECTWY, lOWG givatl
HEYAAUTEPO ATTO AUTO TTOU Oa ETTPETIE. X € AUTNV TNV TTEPUTTWOT) OL TYUEG TTOU €ival EKTOC TOU EUPOUG
TOU AVAPEVOUEVOU UNKOUG, Ba IPEMEL va ayvonBouv evw avapéveTal va ival Kat pndevikoi

4.6 function AACSeq3 = AACoder3(fNameln, fnameAACoded)

YAorolel évav KwdIKOTomNTr 0 omoiog dExeTal oav €iocodo 1o path Tou apxeiov to ormnoio mPoO-
KeLTal va kwdikormonBel kat To path Tou .mat apxeiou 7TO0U TPOKELTAL VA EYYPAPEL LETA TNV KWOL-
komoinon. Qg €£060, emioTpépel €va struct To omoio Tmepiéxel yia kabe frame, 6MwG KAl TPV TOV
TUTTO TOU Kal TO TapaBbupo TToU XPNCIUOTTIOONKE, VW Yid KAOE KavAaAl ETMICTPEPEL TOUG KPavTl-
oMEVOUG ouvTeAeaTEG TNS, Ta KATWw@ALA AKOUOTOTNTAG AOYW TOU PUXOAKOUOTIKOU LOVTEAOU, TA
kBavTiopéva global gains, Toug kwdikomoimuevoug ue Huffman kBavtiopévoug ouvtedeatég MDCT
kaut scalefactors kat to Huffman codebook.

®doptwvel apyikda Toug rivakeg TNS, dtaBadel to apxeio mpog KwdIKOToInom Kat apou To XwPIioel
ot frames xpnotuornoei ot ouvéxela Tig ouvaptmoelg SSC, filterbank, TNS, psycho, AACquantizer
kat encodeHuff yla va to Kwdikomoinoel. Ta armoteAéoHaTa PAivVovVTal TTAPAKATW:

« TPAOHMA »

4.7 function x = iAACoder3(AACSeq3, fNameOut)

YAOTIOLEL TOV AVTIOTOLXO AITOKWAIKOTTONTH. AEXETAL WG EL0OSOUG, TO Sstruct Tou MPOKUNTEL Ao
Tov Kwdikomoint AACoder3 kat o ovopa padi pe To path mou POoKeLTal va TAPEL TO ATTOKWOLKO-
TIOINUEVO apXelo eV WG ££060 ETIOTPEPEL €vav TTivaka UE TO ATOKWOIKOTTONKEVO onua. MNa v
vAoroinom Tou xpnotuonolovvtal ot cuvaptnoelg decodeHuff, IAACquantizer, iTNS kat iFilterbank.

4.8 function [SNR, bitrate, compression] = demoAAC3(fNameln, fNameOut, frameAACoded)

OuolaoTikd N ocuvapTnNoM AUTH TTAPOUCLAEL TNV AELTOUPYIA TWV CUVAPTHOEWY TOU EMUTESOU
3. Aéxetal wg €l06doug To path Tou apxeiou mou mpoKeltal va KwdIKomonOel kal To dvoua Tou
apXelov TTOU TIPOKELTAL VA ETILOTPAPEL LETA TNV ATTOKWALIKOTIOMO. Zav €080, EMIOTPEPEL TOV ON-
HatoBopufiko AOYO TOU OTATOG LETA TNV KWSIKOTToINom Kal armokwdIkoroinot tou, To bitrate kat
TO JTOCOOTO CUTTEONC.

ApoU eKTEAEOTNKE 1] OUVAPTNON, EMECTPEYPE TA €& amoTeAéopaTa:
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SNR 5.1821
bitrate 3.1937e+05
compression 4.8094

Mo CUYKEKPLUEVA, EIBALLE TO ATTOTEAECUATA TOU KWSLIKOTTOINTY] KAl ATTOKWSIKOTIOMNTT) YLA TO 20
frame tou deiyuarog rixou:
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Ixnua 10: Apxiko (Lavpo) Kal amoKwSIKOTTONUEVO (KOKKLVO) onjua
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2xnua 11: Atagopd onuatwy os Kabe deiypa
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0.25
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Txnua 12: ArtoAutn dtagpopd onuatwy

‘Onwg BAETTOUE TO QTTOKWSLKOTIOMNUEVO KAl TO apXIko onua dev tautidovtal. Auto sival armo-
AUTWG AOYIKO aoU To onud TALoV €XEl AAAOWWOEL Kal gv MTav SuvaTto va EMAVAKATAOKEUAOTEL
TIANPWC. Ma tov AOyo auTo eival Kat 0 onuatoBopufLlkdg AOYog TTOAU ULKPOG TIAEOV OE OXEOT) UE
TOUG TTPONYOULEVOUG.
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