5—-07. Obrada zvuka

Predmetni nastavnik: Dragisa Bojanic



OBRADA | SNIMANJE ZVUKA U
PROGRAMU AUDACITY

* Audacitiy je program za snimanje i obradu zvuka.

Besplatan je, nudi zaista velike mogucnosti snimanja i obrade, a
postoji | na srpskom jeziku.

* Moze da radi na OS Windows, Mac n Linux, otvorenog je koda i
distribuira se sa licencom GPL (General Public License).

(MAudacity“’




 Audacitiy u potpunosti zadovoljava sve zahteve prosecnog
korisnika racunara:

-kvalitetno snima zvuk
-moze da prevede analogne snimke u digitalne
-gotovi snimci se lako mogu uredivati...
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€ anart, MocTaBUTE ra Ha NMOYETHY Tadky u
e Tadyke. Audacity he sataMHUTU O3HaA4YEHU

;,_gf‘.'h,::;.-/,.. ISR 2 M L S,
Envelope tool (OmoT) — F2

Cny>Ku 3a npomMeHy rmacHohe toHa TOKOM BpeMeHa.

Kako ra kopuctutu: ogabepute anar, nocTaBuTe ra Ha ogpeheHo MecTo
Ha 3anucy KOjU Kenurte nojadyartyv Unu cTULLIaTU, MPUTUCHETE U NoByLIUTE
rope gorie. Tako he ce NnpoMeHuUTU rmacHoha uere Tpake.

MpomeHy rmacHohe TOKOM BpeMeHa MoXXeTe noctuhum Tako ga Ha BuLle
MecTa nocrtaBuTe anart, nputucHete U nosyhete. MzabpaHy rmacHohy
MOXKeTE NMpPoOMeHUTU U HakKHagHUM nomMmeparkem Bernnx Tadaka.



ZoomitoolilATIaT 3a s3yMUupate) — F4

CNny>Ku 3a XBaTake U NoMepatbe cerMeHTa Ha ogpeReHo MecTo.

Multi Tool (MynTtudyHKLUM]CcKKU anaTt)— F6

AyTOMTCKU BUpa jegaH oa 5 HabpojaHuX anarta y 3aBUCHOCTU of MNOKpeTa
MULLIA UMY NMPUTUCHYTUM TacTepuma.






CHEMAaR€ 3BYKA IIOTHIHE HPATHCKOM
Avyromarcku he ce OTBOPHTH HO

OPHKASABATH CHHMILCHH 3B

Audacity (Record xoaTpona)
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View Project Generate Effecc Anal
Cerl+N
Cirl+0O
Ctrl+W

Ctries | Save Export

Save Project As...

Recent Files...

Export As W S e
Nips. wav il .ogg

Export Selection As WAV... =
=HI48

Export As MP3... -AaAup

Export Selection As MP3...

Export As Oc

Export

Export Labels...
Export Multiple...




Q Audacity

Edlit

GGy Paste Delete
AREIRIE (5

Sio it

Silenes

PDuplicate

Mowve Cursor...

Snap-To...

Preferences... Ctrl+P
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acity — ynosHaBahe ca pajjHUM OKpPY>XeHeM

Aug

acity — noyetak paja

AUC

acity — ocHoBHe MaHunynaumje ca 3ByKOM

AUC

acity — gosaBame edekara


https://racunariprogramiranje.wordpress.com/2014/03/11/audacity-%D0%B8%D0%BD%D1%81%D1%82%D0%B0%D0%BB%D0%B0%D1%86%D0%B8%D1%98%D0%B0/
https://racunariprogramiranje.wordpress.com/2013/03/02/audacity-%D1%83%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D1%9A%D0%B5-%D1%81%D0%B0-%D1%80%D0%B0%D0%B4%D0%BD%D0%B8%D0%BC-%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%B5%D1%9A%D0%B5%D0%BC/
https://racunariprogramiranje.wordpress.com/2013/03/03/audacity-%D0%BF%D0%BE%D1%87%D0%B5%D1%82%D0%B0%D0%BA-%D1%80%D0%B0%D0%B4%D0%B0/
https://racunariprogramiranje.wordpress.com/2013/03/03/audacity-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%B5-%D0%BC%D0%B0%D0%BD%D0%B8%D0%BF%D1%83%D0%BB%D0%B0%D1%86%D0%B8%D1%98%D0%B5-%D1%81%D0%B0-%D0%B7%D0%B2%D1%83%D0%BA%D0%BE%D0%BC/
https://racunariprogramiranje.wordpress.com/2013/03/04/audacity-%D0%B4%D0%BE%D0%B4%D0%B0%D0%B2%D0%B0%D1%9A%D0%B5-%D0%B5%D1%84%D0%B5%D0%BA%D0%B0%D1%82%D0%B0/

Nesto vise...

Postupak kreiranja radio-dzingla u programu Sonic Foundry Sound Forge,

predstavljen u vidu prezentacije date u nastavku.


http://sonic-foundry-sound-forge.software.informer.com/
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Uvod

.

U ovoj prezentaciji bice: prikazan proces. kreiranja audio
rspota | priprema‘za emitovanje putem analognog radija. =

" Sirina visokofrekventnog-radio kanala je 300kHz. Radi se o -
~ kompozitnom signalu «koji ‘u sebi sadrzi vise sloZenih tipova
modulacije: Svaki od _tih=tipova ima_svej_precizno definisan
podopseg. ‘Audio spektar frekvencija ograniden je tehni¢kim
karakteristikama kompozitnog stereo signala koji se emituje
putem analognog radija.

Posto je nama interesantan audio deo (FM deo radio signala)
napomenucu dva vazna detalja koji posredno uti¢u na kvalitet
emitovanog signala: frekventni opseg 1 dinamika audio
signala.



Propisana- Sirina frekventnog opsega Jednog audio . kanala
obuhvata frekvencue d0“ 16kHz U prak5| se " desto~ i " miZi
frekventni deo ogranicava na frekvencije'iznad lOOHg radi
" izbegavanja’interferenci Koje mogu da_se pojave usled uticaja
~ mreznog napajahja. Kriticna gornja-frekvencija; audlo 5|gnala
jefreKvencija pi’lot S|gnala 19kHz.” O

r i

Ukoliko opsegu audio S|gnala, Jednog stereo. kahala fprenia‘s'i
frekvenciju pilot signala, “visak™ ée se preneti u drugi kanal kao
razlika prekoracenog frekventnog opsega i pilota, odnosno u
prijemniku dolazi do presluSavanja kanala uz gubitak stereo
sinhronizacije, Sto predstavlja tesku degradaciju kvaliteta
emitovanog signala.



Najéesce koriséeni digitalizovani-format zvuka je PCM (pulse
code ‘modulation); sa 16 |I+ 24- b|tnom rezolucuem uz sample
Fate od 44.1 - 48kHz mono ili stereo

“Dinamicki 0pseg modermih Zzvuénih -Kartica kreée se u
= vrédnostima ~od. 90dB* za “16-bitng *da. 140dB za* 24-bitne
kartice..U radijskoj tehni€i.ovaj.odhos je manji a odrédenje
sopstvénimnivoOm “pbelog” Suma audio epreme I maksmmalne
dozvaljene devijacije FM radio'signala (£ 75kHz). Kao dobru
praksu mozemo da usvojimo korisni dinamicki opseg do
60dB, s tim da je potpuna tiSina (devijacija £ OkHz) na oko —
60dB, maksimalna modulacija oko -3dB, a govorne
Informacije u rangu od oko 20dB od pune modulacije.



Proces obrade

Snimanje | montaza reklame sastoji se od viSe operacija:

snimanja g:ovornog dela (tekst rekiame)

pripremamuzicke podloge (muzicke sekvence I audioefekti)
miksovanja (komblnovan je muzicke podloge | govora)

finalne obrade (frekventnl filteri, audio Nivo | dinamika)

od kojih svaka ima viSe pod-operacija koje ¢e biti detaljnije
opisane.

Program u kome se vrsi obrada je Sound Forge.



Snimanje govora

Pre samog snimanja potrebno je pripremiti zvuc¢nu
karticu:

00:00:00.017

ecord - Sound001 2|

Help
—I Recording attributes: 44,100 Hz, 16-bit, Stereo New... | Close l

Reset Cli S Remote... I
p— ode: Automatic retake (automatically rewind) I 49’? e

-12to 0dB

-24 to 0 dB Start: 00:00:00.000 g hr:mn:sc. ks
-42 to 0 dB e l— Reset I
-60 to 0 dB T = ‘ g
Civers o 00 to 0 dB Input format; Time I A (i) I
-120to 0 dB - - v e
Qe Pepare | @ D | 2] M| 44| D] M| )
v Show Labels V' DC adjust

Hald Peaks Time recorded: 00:00:00.000  Time left on drive:  Over 2 hours. Calbrate

Hold Yalleys : Left: -104
v Aggressive Update ™ Review pre/post-roll (0 to 30 seconds}: O.UUU % U.DEIU g Right 104




a zatim pravilno podesiti ulazni nivo signala. Ni pri najvecem
nivou snimanog signala ne sme da dode do klipovanja niti da isti
signal bude ispod -3 do —6dB. Ako se to dogodi potrebno je preko
kontrole snimanja podesiti nivo mikrofonskog ulaza.

2| x|
Recording attributes: 44,100 Hz, 16-bit, Stereo New... | Close |

Remote... |
Mode: Automatic retake [automatically rewind) l - iz

&

Start: UU:UU:UU.DUU g hr:mn:sc. xex ] o1 £-|
End! I Reset | : GoTo.. |
s |

Input format: [ﬂnua—zl T4 Options | Help
- PRecoding Mic Line In
Ereesst] o] ] el T e o Balance: Balance: Balance:
Timerecoded  0R0B00000 Timeletondive: Overzhows & — f= & (B — )= d| B — &

Yolume: Yolume:
[~ Review pre/post-roll (0 to 30 seconds) U.UUU E 000 E l

I

[V Select [ Select

Advanced |




Nakon zavrSenog snimanja proveriti da li snimak odstupa od
Zeljenog nivoa.

00:00:02.246



I pored izvrSene pripreme pre samog snimanja ipak postoji odredeni
manji DC ofset na samom snimku. Ovo moze da bude smetnja u
kasnijoj obradi (na mestima gde se odseca ovakav snimak pojavljuje
se manje ili viSe Cujno “klik” zbog spajanja dva snimka sa razliCitim
DC ofsetima). Zato se DC ofset dodatno uklanja ili podeSava.

DC Offset - Sound0001.way

MR- R ermove DC offset (scan entire sound file) 0

Cancel

& Automatically detect and remove

¢ Adiust DC offset by -32.768 to 32.767) [0 - A

Save As...

[~ Compute DC offset from first § seconds only

[elete

[V Create undo

Selection: 00:00:00.000 to 00:00:03.979 (00:00:03.979)

Channels: Both Selection...




Pri obradi dva ili vise tonskih snimaka veoma je korisno da svi
budu podjednako nivelisani, odnosno priblizno istih maksimalnih
nivoa. Zbog toga koristimo normalizaciju u programu. Posle
obrade maksimalna amplituda signala je neznatno iznad ranije
usvojenih —3dB.

00:00:01.985 00:00:02.482 00:00:02.979 25 24

—r

Normalize - SoundD001.way

Preset: Normalize RMS to -10 dB (speech) I K

Cancel - 12

d

Play M§3

00:00:02.482 00:00:02.973

- B
-9

Nommalize using: " Peaklevel % Average RMS power (loudness)

10.00dB Scan settings Help

% 45.0 B
dse s (056 %)

L Attack time (110500 ms}  [200 B Savess... | _24

- 15
18

il L |.|||‘.|‘| | [TRY)
I

Release time (1 to 500 ms): Wg Delete ] 57
- 30
l! =33

i lgnore below e
lhiaeeg | Hntto0d8)

Scan Levels I If clipping occurs: Apply dynamic compression ]

Eﬁfg] ~ I Use current scan level (do not scan selection) |' "”I"MI Rl

[V Create undo

Selection: 00:00:00.000 to 00:00:03.979 (00:00:03.979) -
Channels: Both Selection... |

L LT T

IV Use equal loudness contour

-39

Eaaaaaa s o5k |




indow le;_
H \ J | | JJ\_IH\H\}\I >>\>J

| Muzicka podloga moze da se SaStOJl od viSe muzickih sekvenci i
ofel Bira se da bude u saglasju-sa smislom I dinamikomnr
teksta, mada to ne mora uvek da bude pravilo. PozZeljno je da




Odabranu muzic¢ku sekvencu (potrebne delove) snimamo u novi
fajl u kome se dodatno obraduju. )

= -
¥(7,Sonic Foundry Sound Forge - [Sound0002.wav] Play ¥4

¥# File Edit View Special Process Effects Tools Direct( Optio 28 it i 03 03
: 2= 22

Normalize - Sound5

Preset: [Normalize RMS to -16 dB (music) ~|

Normalize using: ¢ Peak level ' Average RMS power (loudness)

Cancel

-16.00 dB Scan settings

% 45.0dB
(15.85 %) o

T Attack time (1 to 500 ms): 200 @ Save As..

Help

Release time (1 to 500 ms): [200 @ Delete

IV Use equal loudness contour

i Ignore below
tommogely | fint. o0 B)

Scan Levels | If clipping occurs: Apply dynamic compression I

Peak:

RMS: = T Use current scan level (do not sc

[V Create undo

Selection: 00:00:00.000 to 00:00:20.897 (00:00:20.897)

Channels: Both Selection...

@ @ @ @

=1

-

= @
LS B L Y 7 Y e~ e |

r[11.024  [Qf]a]
00:00:00.000 | 00:00:20.897 | 00:00:20.897 |



Ponekad je potrebno da ubrzamo ili usporimo odredene delove
muziCke podloge kako bi postigli Zeljenu dinamiku ili potrebno

vreme trajanja spota.

NNANNT 0OR NOANNS 002 NNLAMNNS 072 ANANAN OCN ANANAI 040
e

Time Stretch - Sound0002.way

Preset: | Time compress 85 % of original oK

| SONICFOUNDRY | Time Sueteh acou - [ISRWTE

A01. Music 1 [minimum flange, may echao)

Help
Final Percentage [50.00 to 500.00 %]: 85.00 ‘—l
'—Di Save As... I

Input format: Percentage I Delete |
[navailable with Percentage i}
navailable with Percentag m

ARt %
Percent of original: 85.00 [~ Bypass

Vv Realtime

" Time Stretch / 1% (24-bit processing] ¥ Create undo

Selection: 00:00:00.000 to 00:00:19.644 (00:00:19.644)

Channels: Both Selection...




Miksovanje glasa 1 muzickih sekvenci

Otvore se dva ili viSe prozora sa Zeljenim sekvencama radi
lakSeg rada.

Di@mpy ¥|a@a8 8| o|a|o|[% 2w @ b 0@ K|«
i Sound0002.wav 1o x|

00:00:07.835 00:00:08.883 00:00:09.872 00:00:10.860 00:00:11.848 00:00:12.837

H_ 00:00:00.976 00:00:01.365 00:00:02.953 00:00:03.941 00:00:04.930 00:00:05.918 00:00:08.306

-6.0
-Inf.

-6.0

-6.0
-Inf.

-6.0

aflaf4]

»[1512 [Qf[afe
M| @ e 00:00:06 292

% SoundoDD1.wav

00:00:00.434 00:00:00.991 00:00:01.488 00:00:01.985 00:00:02.482 00:00:02.973

-6.0

aflaf4]

v[1128 [Q[[afe
| @ e [p®p] 00:00:00.162 | 00:00:01.587 | 00.00:01.425
= Ao — = = o ]



Ako se muzicka podloga sastoji od vise sekvenci one se
medusobno kombinuju u zavisnosti da li glasovna sekvenca
traje duze ili krace od jedne muzicke sekvence.

Glasovna sekvenca obi¢no se ubacuje u pripremljenu
muziCku sekvencu koja je po trajanju duza od nje. )




Visak u trajanju poslednje muziCke sekvence skracuje se na
nekoliko sekundi posle glasovne sekvence ili se spot zavrsava
nekim pripremljenim efektom. Deo muziCke sekvence koji se
odseca moze da se odradi kroz fade out, ili se odabere celina koja
je sinhronizovana (Kkoristi se kruzno preslusavanje) tako da se
njeno odsecanje ne primeti u kompoziciji.

00:00.04 00:00:03 00:00:14




Mesta odsecanja (spajanja) uvek se biraju da budu mesta sa
nultom amplitudom signala (mesto prolaska kroz nulu) da bi

izbegli pojavu nezeljenih klikova i pucketanja.




Na kraju spota Cesto se koristi Fade out u kombinaciji sa
Eho efektom.

Multi-Tap Delay - Sound0005.wav A
Preset:  |BEENENK -

|| SONIC FOUNDRY' | Multi-Tap Delay About 2 Cancel
0.0de -20d8 378 Mod rate (0.1 to 10.0Hz) 1.0Hz
'_D Help
Mod. depth (0 to 100 %J: 10% | Savehs.
Feedback (0 to 150 %) 70%

D Stop

0

Input gain Dry out Wet out

[Inf. to 0dB) [dnf. to 0dB) [(Inf.to0dB] [V Low-pass start freq. (Hz): 4,000 [~ Bypass

Number of taps (1 to 8] -—D* 5 r—D— IV Realtime

Curenttap: ¢ 1 C 2 C 3 CaC5CEC 7 g ————
2% 100 %

Gain

100 %
Oms Graph Resolution [Delay ms): | 500

Delay (1 to 2,500 ms): 311

Tap gain
(-100to 100 %)

", Multi-Tap Delay / 2% [(24-bit processing] ¥ Create undo

Selection: 00:00:12.689 to 00:00:13.928 (00:00:01.238) :
Channels: Both Selection... |




Z.avrSna obrada

» dodatni efekti za bojenje zvuka

Reverb - Sound0006.wav i

Preset: | [Untitled)

Reverberation mode: Hich hall v I

-2.0dB -35.0 dB -20.0 dB 3
E arly reflection style:

Mode4 (16 ms) I

Decaytime [0.5t05.0secs: 25

Dy out Reverb out Early out ;
[-Inf. to O dB] [-Inf. ta 0 dB] [-Inf. to O dB) IV Realtime

[V Attenuate bass freqs. below (10 to 5,000 Hz):
-

[V Attenuate high freqs. above (100 to 15,000 Hz):

] |- (12,000

. Reverb / 2 % [24-bit processing] ¥ Create undo

Selection: 00:00:00.000 to 00:00:14.187 [00:00:14.187) S election
Channels: Both




> audio nivo 1 dinamika

A0 A0 A0 Ane AN A0 AT ANE A A0 A0 A0S A0 A0 A0 0TA

Graphlc Dynamics - Sound0006.way

Preset [ﬁ |
€’ SONIC FOUNDRY*

-3.0de = Gain of -16.5 dB at-15.5, 320dB

f

Output gain
[-25 to 25 dB)
[V Auto gain compensate

[V Sync sterea gain

Reset Graph l

-48 -36 - -12 0
{[§Y] dB

Attack (0 to 500 ms): I .0 Threshold (-80 to -0.1 dB): -12.2dB
Release [0 to 5,000 ms): 500.0 Ratio [1.0:1 to Inf.:1]): 2.2:1
", Graphic Dynamics 1% (24-bit processing) V¥ Create undo

Selection: 00:00:00.000 to 00:00:16.187 (00:00:16.187) Selection
Channels: Both I




> frekventni filteri

Graphic EQ - Finale.wav 2| x|

Preset: Untltled] :| -
H SONIC FOUNDRY' | Graphic EQ About ? Cancel I

Gain: Anf. -Inf. -Inf. -Inf. -Inf. -Inf. 161 38 01 04 04 04 01 01 01 01 01 01 01 Jnk. Q0dB

[-Inf. to 24 dB) Help |
Save bs... I

[elete

Stop |

[~ Bypass

D : v Realtime
Center [Hz]: 20 28 40 56 80 13 160 225 320 450 640 900 13k 18k 25k 36k 5.1k 7.2k 10k 15k Uutput gain

Accuracy: High [slow, great for all bands) I Reset I (-60 to 20 dB)

‘. Envelope / 10Band % 20 Band / 2% (24-bit processing) ¥ Create undo

Selection: 00:00:00.000 to 00:00:16.187 (00:00:16.187) :
Channels: Both Selection... I




ostalih medija.



