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The Establishment of Digital Audio Amplitude Scale:
The Model Example of Avid Pro Tools Workstation
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Abstract

With the rapid developments of the audio technology, under the premise that former expensive high-end
equipment is more affordable nowadays, the modules and customized functions for processing audio have also
become more powerful. As for how should consumer-level users record audio to carriers properly? In the initial
working period, many questions have had been found commonly. Thus, proper establishments of the amplitude
scales can be regarded as the important parts for determining the subsequent successes or failures of the work in
the prime stage of productions. This research explored the attentions which must be paid when doing audio
recording employing microphones or DI (Direct Input) for the basic task establishments. The research adopted
the Avid Pro Tools digital audio workstation, the highly used workstation by the winners of the global indicator
awards, Grammy and Oscars in audio-visual productions, as the research platform to analyze the audio
recording processes and the establishments of the amplitude scales. The conclusions of this research suggest
how to optimize the physical conditions, the applications of analog equipment, and the uses of audio processing
suites during audio recording and editing processes, ensuring to establish eminent amplitude scales at the
recording period for facilitating the subsequent editing, mixing and mastering tasks.
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(=) s+ 18 (Preamplifier)
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AH#(Real-time) EQ Plug-in
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<factory default> =
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[ (-

frHEE F 25 - Avid Technology, Inc., www.avid.com

(=) # & % (Equalizer)

E{Les(Equalizer) [12]» S537 %5 fEfE Fy EQ /& S %S B s DRI B B AR /1 20 %= 20,000
Hertz 0 Rl B 2 E 7 5 A E R RS e (i SRR A PR BN RS - $% TA2 A B A B Asee i 2 EQ BiEDL
SMEREG TR (plug-ininserts) 557 EQ R DAz I & 2B Z WL E AT 7 < FH % -

AV EQ AWifE ¢ [P EQ (graphic EQ) Bizx#=X EQ (parametric EQ) o T Jth — M5 m] %
HIBR B 2 5 MY =fEs Efva e (A8 4 Frrs)

1. B (Hertz » 5 465y Hz) BUEMIETE © o 38%E 7 &E 7 NBE—RE T EA1Z 20 % 20,000 Hz -
2. Q& (quality factor - #f5f 5y Q Factor) AYFTIE * Q (B T 4KEE DA 3 AR SRR Y A R R [13] -
5 DA XY B R AR S A 0 & DA X il R AR 0 Y Sl Ry BERS - Q EHUK » HEEMERAT 2IMAVE P
Rt - Kz > Q {Eik]N - HpR B 2 NP T AR E T -
3. Mhzs (Gain) : {E3H% EQ AVRE P » $MHEATEEEAVRRERL Q (B » s E Ty R 7 HEUE -
(=) %4 F (Compressor/Limiter) ~ #% % & * ¥ (Expander/Gate)

BR%ER A B LA S B R T e I ok B LAR R BRI BhRE (dynamics ) BUERSREEHR[14] » MR E TR
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£ Avid Pro Tools 87 &4 T{Fish (NASDAQ: AVID ) Jyf3 » [BRAGERR il o B Hie e el P e Y i H5 &/ MeEMR e e
1 L S5 RR S BALEATRE g &1Y5r H dB {H[15] - fila0i s - BEFYE (threshold) - ff
[& (knee) LARFH#&EE (range) » FEINFFAHEC HAAERE S C A/FENFES (attack ) ~ BRGNS (release) =X,
FRLELLE] (ratio) FSEDVEHENEME (4085 - & 6 Frr) -

= ~ ®# v (Normalization)

B IR BB RAR T AR B RHR A R E T H 2 ERCKIM AN EE S E -
R B ARSRHASAL B R E B S DS ELLFI 45 - TEF e Esk 2B BBk > DA S
HEHRIE 22 B P RE SK e Y B ARE[16] - DAAHRSE 2 R F& Avid Pro Tools $ifir S 4H TAERE Fsff - $%5 T
TR T B R E E B EI S BELOE - v RS R E TS S RIS AR T REsE R
E S HE » D eSSt s N2 s e 2 Eh ) -

shik s LIRS - & DUBAR S SR > LT RS RAR ST o - (R0 A BRI A Al A s
BT IR 2 1% » SR EEGZE S sE S AR 2 AR © T EFI 240 Avid Pro Tools TAEEZ Mgk
EIREMEREEHS (normalize audiosuite plug-in) pFEHEERIA Z MAERE - R BsiZ BRI F S5 iEE
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WfE R EFTEE 2 LEVEL LR (A8 7 A ) MRS S sl & BHRIE IV i (b4 [17] - 2 DA > (EF R
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r ~ =y (Amplitude Scale)
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Frfse sk 2 B iEnT 2SS (loudness) E={E[18] - 7* 16-Bit Bl s E HXIREE T - £R51 96 dB Ky
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2 EF IE R EERAEY G T R EUE 0 - 1 0 2 BLEUEYET hEhREsE N > 1 Bz ) [11] -

T 2

AHZEIE F DAl fir S P RIE M 1T > B TAEUE P - BN S e Bt o (aisk
BRIP40+ DS SEBU ERTHAACL RS G ~ ERS UGS & 2R e /B ~ DI 5%ff ~ SMECE - AR - &
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B 24-bit/192 KHz SFEIEGE - B BT BT S
% 16 B i A LR s A/
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frEE R ZE ¢ Avid Technology, Inc., www.avid.com

T E RS TR 2 5 LURNTZE 2 BB P& Avid Pro Tools Sifir 58 TR S A
B SR R 2SI T AR » R 16 4R D L3547 2 Avid Pro Tools B85534 e 75 F-MH {2 Cook
Bu% (2017) F5i + T RESE AT VLU AL B AN - (R Sl A BT AR (input levels
should be adjusted to obtain a strong, clean signal while avoiding clipping) ;» AERH " RIFMEZ EEZEN
PeEEHERIE A (keeping the track meter in the yellow range ) | [15] °
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FHEE F 3R - Avid Technology, Inc., www.avid.com
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Normalize AudioSuite Plug-in

® AudioSuite
Selection

Normalize
create continuous file

multi-input mode

LEVEL

NORMALIZE

frEE F 2 - Avid Technology, Inc., www.avid.com

- ~Tge R, EERE
Avid Pro Tools JEF 7 HNHE EHR - /o2 BB - ADIENAEET full-scale audio
(dBFS) FYZERE - [t full-scale audio B & {F#FE 2 iy THEM I ER: - BUEECS: HEBIR 0 A A S0 HiY
HatidiE 0 dBFS 2[5 » I RsEufr Eaflis & [15] -
AHA5E Avid Pro Tools #0fir BAH TIERE Y ¥ 65 - HEEW A @ TES8EEY " H08E &
& dBFS {HIY FIREI T IREIE » nliEaE Ny ISR BRI
(- ) BF%—{# Avid Pro Tools T{FEZE -
(=) 3&E & Auxiliary Input  (Aux) #fie A#E » DU —{6& Audio Track BE:f#fiiE - # Aux Bifigh
il B R E A B Bus 1 (JHLJE Bus 71 A5 Avid Pro Tools 27 & st SR B bR (i &
25) > [FEIGE Audio Track #ER#E > A E L E7NER Bus 1 fE1&I7EIEA L Audio Track
RIS 2§72 DRE o BLHEHS 59 BUAH #2 a8 . Track Input Monitor THAE » 7R o] ZEAHEDHIEGA
88 > EDUARTR S R I BRI Audio Track 2SR % B ThRefE BT -
(2 ) 1 Auxiliary (Aux) #HBf#1E INSERT fhifFB5 b o (R85 — (A & DY MG BT —40
SIGNAL GENERATOR (:f&EEA=52) » 41[E 8 ~ [& 9 Fix -
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(=) &HEE SIGNAL GENERATOR (FRSEAE4SS) 2 LEVEL HfEff&(E - 41E 10 ~ [& 11 Fors - 12
8 ~ [E 9 fE%5 HAY Audio AZEREE & & H R n S HE I EUREEEH - <2H] Avid Pro Tools
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& 8
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1R F 25 © Avid Technology, Inc., www.avid.com
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¥ 10
FHEEE 4 2255 -6 dBIL kHzl JE 248 3H9E

Track Presat >
Aux 1 c <factory default>
Signal Generator - + & [COMPARE

Sine N, TH NN A W RMS PEAK

FREQUENCY T 1000 Hz

LEVEL -6.0 dB

SIGNAL GENERATOR

frEE F 2E ¢ Avid Technology, Inc., www.avid.com

w11
i s 0 dBIL KH2l IE3Z KA

Track Preset (>
Aux 1 c <factory default>
Signal Generator - + & [COMPARE

Sine N, T NN A W RMS  PEAK

FREQUENCY 1000 Hz

T

LEVEL
0.0dB
--

SIGNAL GENERATOR

B A ZE ¢ Avid Technology, Inc., www.avid.com

S EE PR MARKE MR EE (Outboard gear) F#H K

& EZS AT > % R AR B A S B 74-6 dBFS F 0 dBFS 2 [l 2 hy 238 (H - fifr g5ty
(RS TR IEES - EEUFA S RSN A B TR E S 2% S 876 dBFS £ 0 dBFS ~
) RUEAR SR B R R USRS R SR » AR TR A H e — R IR SR AR Py B T B A S
Tl BT TAZPSEL -

ERt B B E RIS -SSR ERE - REEAIERA SRS BT » mik
S B EMEVEBRIN S » TGS Y B AR - R ABIUE « ALY - S TiReeH
£ BRI DS R AR - RS ME UK 2 B A S BT BN RE TR A A VNG
R DIBOE R AR A B B B 4T S B %7 2 -6 dBFS % 0 dBFS [ -

B ik Frase E S - EH S DR T LR REAVEBIE T WA ORI = T
R DGR S TRZAms S 4esy /e A MELEUSS TR ESRITE T » SHRFTESRELY S bR » 7ok
P TR BUERE PR R B B O BIRS R B E H - T Rhe% T TAZA R S ds s S Y
ASE PR L BT RS TR 2 MBS S (Outboard gear)  [20]3F3f-EL A AT REHE (T PR e sz 2 -

(=) #"oHp PBARFE

A SR ERTHASE T IES » 48 ch 2R v B2 A AR RS 5 55 DL EB R4k i A T OB T U 5 T
TS > 35t Ty IR AR e s
LB PRSI E S EERT AR

AT S AR P L T £ 1 B4R AP 1/ 5 HENS 48 (Audio Bypass) [21JREEAIRTHE T - T
2R A TR 0 dBFS 2B » AFFSeik IS TR AR A HENT % Pad THAE -

PAAHI 2 388 FH LU BT B RiT4R % At Solid State Logic/ XLogic Alpha Channel £ » EFf#Eft >~ Pad 1)
B BB N AT A SRS 20 43 H - DUHAREREG AR T suB B REE - TS TEEF Pad THAS(EH A
TR 20 ST H 1% 0 S E AT RES (Y EIEE 0 dBFS MR T - [E/ESHAC R R AR ST 14
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i Fo 7 A as BLRR G R e S A MRS B TR B -
2HrRENEAREFLREAF AT L

A e A SR R E A FTR B B4R I AR A Audio Bypass JREERVRTEE T » ek i sy A B KA
fEJ2-6 dBFS ZF% » AHFT R AT (E FHRTARIE A 2 B 25 DIRE -

DUAHH4E Solid State Logic/ XLogic Alpha Channel ik AHOHIE - ELEGS: S TI2EERE R a2
TR B R R A 2 SURT AR A - IR AS S MESEE WA A AR i [22] » DA as [23]35%E )
BE - H b XLogic Alpha Channel FigRkiE A% > o] FHld A 25 B+20 dB Z£+75 dB - g i35 A1 A-20 dB
£+20 dB ;5 pER R A B i & {H 711 » XLogic Alpha Channel H5 5 7#+95 dB AV IE{HENRERETT &
BE o BLERAEFS DA B S BI(ER R B4k (audio CD)  [241#8= » I T (Bit Depth)  16-bit
B > FEECHUEARE (sample rate ) 44.1 kHz 2 #A& MGG 2 S CRE IUIERVEEE 2 AT BUB I S S B R &
HEIREE S 5 96 dB [11] - /& PL XLogic Alpha Channel H 7] 7#+95 dB Ay i3 BIRE TIF S AL » BIE S LEEHEL
e SENREEMEA 1dB 22586 1] /& DURFE 2 16-bit Sl 8% 55 B2 i i A B3 3R B I i 2550
BZTIEFEXK -

(=) ®rgapyn

FREATUSE T2 E 2R 5 & ~ DI (direct input) BGERSRBORISEREZS (Amp emulator)  [25]5:4H
REESCHAEE > &SR RTZUAT AR A T A\ BB 2 0 2 B K, HUTE PRI e o S B R oK S i ALBE SR
IR Audio Bypass ARREFREREF - BEFEE(EES 2 SARCEHE - AT EE T 5 R fE ol RERY R AR Fr e
affl *

L ABERE R E S RERT AR

A e A SR R EAEFT R S (L2 A Audio Bypass fREE T » 1% &5 sl A B e e E
EEERIEMA 0 dBFS 2[5 » ATt AR I IF v 5 RS bas 2 EQ TR (EQ attenuate )  [26]D74E -

P LEs EQ BLIHAIRH - IREE S TRy - M - Q LA a8 - Hrp DL T Bas | BhIESE
AR il > BRI SR AT H dB | -

DIAHHTE e 2 B ARG S5L2s EQ SMEAEE Avalon Design/ VT-737sp R3] » BEASTUFRAMEAH - H{E
B~ e R B S AR YRS EQ > H iR b AR EL EQ TR 43 H dB B 7T - 0 5k F B R n B (E ] Fy -

(a) {EHE : 15~ 150 Hz ~ -24 ~0dB ~ (b) {EHE : 35~450 Hz ~ -16 ~0dB ~ (¢) =48 : 220 ~ 2.8k Hz ~
-16~0dB - (d) =4f : 10k~ 32k Hz ~ -20~0dB -

i ¥ A SR B B R TR E B - AN G R RS b8s EQ STHSH
s s ZM e B > T EUE s EQ IMEASETRME EQ TRy HE Zsf%EThRE » Bdm A
BT DAREC R E RN 0 dBFS RyitE TAZR I 7 -

2 ABERNENETERRTAAR

T el A\ e B E R R Lasa Y Audio Bypass jRRE » 134 & sl A P E e S 8 /%%
{EJA-6 dBFS B » ARIHFT R T 5 R E (L5~ EQ Mz (EQ boost) [27]Zh5E -

LIAE S bes EQ FMELEE Avalon Design/ VT-737sp T » IEHEAUELIAAREL EQ #2557 H dB {H77
[ > W] P B R A BB R S ¢ (a) AR 0 15~ 150 HZ ~ 0~ +24 dB ~ (b)) H &A% : 35~ 450 Hz - 0 ~ +16
dB -~ (c) =4 : 220~ 2.8k Hz ~ 0~ +16 dB ~ (d) =4E : 10k ~ 32k Hz ~ 0 ~ +20 dB ©

it AE R EE EERETNA R ZHEE - AR I am KR E(LES EQ 8IHES
BB T2 E O M EZELIE b EQ AMERERA EQ Wammy HE ZSHEThAE - ik
AENT LAREC 2Rl B 2R 0 = -6 dBFS By P& B TAZ R 3 Al -

() B WIgaRER

RETTICE TAZ - Eafsk B2 &S Rt Bisk i AR e bas e TAE A A B 2 0 4 ~ TERG
BRBERJEKY Bypass iRERFRIRAF » BT ERAEFR A28 2 SIRCERE » RIS DA NP Wi T sERV R BT am ¢
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AT TERE ) B SR N A -

(2) PRUELLIE PO BCEEN IR R ZARRE © BEESERAERHIZE LA T IR ) U S s BT TEE , &
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2B FRERHETEERTHAE
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FERE T A BN S o BTSSR DOK S B AT H 2 BE i 7= -
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B 12

Gain AudioSuite Plug-in
@ AudioSuite
Selection
Galn
create continuous file

0.0dB

RESULT

11 25 - Avid Technology, Inc., www.avid.com

(= ) Normalize § #f & # &2
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w 13
Normalize AudioSuite Plug-in ZZ& /147

B A 25 ¢ Avid Technology, Inc., www.avid.com; Cook, 2020
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fr1EE F 25 - Avid Technology, Inc., www.avid.com
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5 Bl 15 Ao ) ©
@15
FER/T#Non-real-time) Compressor/Limiter Plug-in
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] SIDE-CHAIN & i

- -1z ATTACK

~ RATIO RELEASE THRESH
LR LR GR

BYPASS 0.0 2.00

frEE R ZE ¢ Avid Technology, Inc., www.avid.com
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