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e Koding

o Komprimering av dynamikk

* Vinyl: 12" LP stereo (1958)
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Koding (komprimering) av bitrate

 Kilobit pr sekund: kbps
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McGurk-effekten: gret kan lures

« BBC.: Is seeing believing? 0:31-1:10

 McGurk H., MacDonald J. "Hearing lips and
seeing voices." Nature, 1976
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Tone maskerer stgy
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Jret kan lures
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Dagens lydkoding

Ra ukodet 44.1 kHz/16 bit: 1411 kbps

Mobil (mono, tale): 12.2 kbps

Radio - DAB+, HE-AAC: 48-96 kbps Mobil
1. Mono, lav béndt_)redde: Batvaer, Nyheter Komm.
2. Flesteparten: middels
3. Nisjekanaler: >FM pa sitt beste: Klassisk, ofte P2 J

ITunes far 2007, AAC. 128 kbps

Dagens iTunes+, AAC: 256 kbps

Spotify (Vorbis), Tidal (AAC): 320 kbps

Tidal Hi-Fi, tapsfri FLAC: 1000 kbps

— Free Lossless Audio Codec, 50-80% av CD
96-192 kHz, 24 bit stereo: 4600-9200
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Signalbehandling Il — INF4480

Stokastiske prosesser
Estimeringsteori
Spektralestimering
Deteksjonsteort
Signalmodellering
Adaptive filtre

. Lydkoding — tale og musikk
Matlabprosjekt for tema 2-7

N O Ok owbdRE
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Komprimering av dynamikken

 desiBel: dB

o Lett a forveksle med koding: kbps
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ABBA: "One Of Us* The Visitors

00:00:00:000 19100:000

o @verst : Polydor CD
1983 (fra "One Of Us",
1981)

e Nederst; 2005 remaster

e Lydstyrkekrigen
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Peak-to-Loudness ratio 1950-2011

Peak to Loudness Ratio [dB] 10.000 Most Popular Music Tracks

U3, UK, Germany
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PLR vs. Time. (Positive True-peak values counted) Ortner, Fig IV-6

Rudolf Ortner (2012) Donau Universitat, Krems,
Je lauter desto bumm! — The Evolution of Loud
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Komprimering av dynamikken

e dBFS — dB relativt til

full skala
e Loudness e Pogk
Recommendation
EBU R128
_ LUFS — Loudness unit —_~
rel til full skala ' -
— LR — Loudness range AR
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Gjgr det noe?

1. Hi-fi i stue, inkl audiofiles | Ay
anlegg
" 2. Mono TV og kjgkkenradio
Optiema| 3. Ipod, mobil med hodetelefoner> Digital lyd
ytte- 4. Bilstereo
situasion) 5 Boom-box: Baerbar, smalt
lydbilde, inkl stereo TV )

Jens Hjortkjeer and Mads Walther-Hansen, “Perceptual Effects of Dynamic
Range Compression in Popular Music Recordings." J. Audio Eng. Soc., 2014.
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Kari Bremnes Sangen om fyret ved Tornehamn

| « Original, Kirkelig
¥ Kulturverksted

MW © Multibands- 9
f  kompressor 'pop’:
opp 5,4 dB

Wl » Original x 2 = +6 dB
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Klipping

11025 Hz: +/-32767
Firkant

Etter interpolasjon: +/-
46339 dvs 3 dB hgyere

Noen typer stgy: ”...
Sqguare waves or
pseudo-random MLS
sequences: a

aadrnnm nf A
11eauiruioiil U1 O

10dB Is needea”

g a\V/aYg]
I Uvieoll

Forskjell pa god og
darlig DA-konverter
(Ikke stattet i CD-
standarden)

15.05.2019
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@ Untitled (2)* - Adobe Audition
File Edit Yiew Effects Generate Analyze Favorites Options Window Help

Untitled [2]
Untitled

Ims 00005 pLeji)if) 0.opio 0.op
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Completed in 0.19 seconds [ 44100+ 16:bit = Mono | 8K [13363GE free
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DA og overstyrt sinus
 >10% distorsjon

/ \ R
/fl \ i \\ /’/
Ij | /JI \X J]Il
§/[ t \ug/ Lund, Thomas. "Stop counting
1 samples.” In Audio Engineering
Society Convention 121. Audio
Engineering Society, 2006.

Fig 6. Sine waves reproduced by NADS12
CD player analog out measured with LeCroy 9350A
Black curve: Intrinsic level = 0 dBFS
Red curve: Intrinsic level = +3 dBFS
Blue line: Sample position () dBFS)

15.05.2019
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Remaster av Iggy & The Stooges

B Massiv
| overstyring

8 Loudness
- +0,18 dB
d LUFS
e Middel > peak!

Bjarn Aarseth,
3§ NRK
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ELP Laser Turntable
$15,000

Clearaudio statement §
$125,000 — 350 kg
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Vinyl (USA)

Vinyl Sales, 1973-2014. ol teerics

B Vinyl LP/EP
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Hvem kjgper vinyl (UK)

How old are the vinyl buyers?

M %
40
35
30
25

[== 4|

18-24

25-34

35-44

45-54

55-64

Source: |[CM Unlimited

15.05.2019
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People who buy vinyl

Have no turntable

Have a turntable 41 OAJ
but don’t use it

Have a turntable
they use

Source: ICM Unlimted BEaE
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Riller

Lave toner

Haye toner

|
bbb bR bbbt b b b b b LR L L LRl ]

Rillebredde 25-35 mikron, 1/3 av et harstra.
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Dette visste du ikke om vinyl ...

« Det er darligst diskant innerst:
Rillehastighet 510 mm/s - 200 mm/s

* Det bgr ikke vaere mer enn 18 min lyd/side:

Som regel er det 25 min

* Lyd kan smitte fra runde til runde:
Ekko 1.8 sek far eller etter

e Det kan Ikke veere stereo | bassen

15.05.2019
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Is the sound on vinyl records better than

on CDs or DVVDs?

W Tweet| 233 S+ a5

Raw 10 kHz Signal

CD Audio Output

+———— DVD Audio Output

2000 How Stuff Works

Comparison of a raw analog audio signal to the CD audio and DVD audio
output

« CDvs. DVD audio
« How CDs Work
« [Does digital sound better than analog?

Fix Cd Drives
How To Fix Cd Drives. Follow These 3 Easy Steps Nowd
cd-drives smartpcfixer.com

Flo e e I rmtln Mosce b oAb

15.05.2019

How Stuff Works

The answer lies in the difference
between analog and digital
recordings. A vinyl record is an
analog recording, and CDs and
OVDs are digital recordings. Take a
look at the graph below. Original
sound is analog by definition. A
digital recording takes snapshots of
the analog signal at a certain rate
(for CDs it is 44,100 times per
second) and measures each
snapshot with a certain accuracy
(for COs it is 16-bit, which means
the value must be one of 65,536
e values)

This means that. by definition, §
digital recording is not capturing
the complete sound wave. It is

approximating it with a series of
steps. Some sounds that have very

quick transitions, such as a drum
beat or a trumpet's tone, will be
distorted because they change i
quickly for the sample rate

VG 2010:

"I tillegg har rillene

jevne kurver, hvor
CD-ene bruker
firkantpulser (av
eller pa), noe som
kan skape en mer
rganisk
gjengivelse.”

(@]
-
(@]

How Stuff Doesn’t
Work
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Hva er best, et tegne-program eller en
digital til analog-omformer?

1 1 T - 1 —

OOOO, RN 41 08¢ 1 08¢
1001’ o6} 1 0B¢ 1 06¢
1100’ 0.4t _L 1 04r 1 04r
0110’ 02 1 02F 1 0ZF
0010, : 1 d
1110, L2} 41 -02F 1 -0.2

OOOO’ 0.4 _i 1 04 @ 1 -04r
OOOO LBt 1 -06¢ 1 06

A8} 1 08} 1 08}

_1 1 1 1 _1 1 1 1 _1 1

Shannons samplingsteorem fra 30-tallet etter Shannon, Nyquist,
Kotelnikov, Whittaker
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CD: Bob Dylan, Modern Times (2006)

15.05.2019
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Vinyl: Bob Dylan, Modern Times (2006)

I -| Editor: LP Thunder On The Mountain.aif [¥| =

v ®

15.05.2019
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Vinyl vs digital

e Positivt med digital:
— Bedre bass, diskant og stereo

e Positivt med vinyl
— Har ikke hard overstyring
— Vinyl kan veere mastret med stgrre dynamikk

* Ingen av disse ulempene med digital 44.1/16
(CD) ma veere slik

15.05.2019 28
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The Good, the Bad and the Ugly
— fra vinyl til hgyopplast digitallyd

o Koding: kilobit pr sekund (kbps): mp3, aac
— Kaster ut det gret har vanskeligst for a hare

o Komprimering av dynamikk: dB
— Mindre forskjell pa sterkt og svakt. Overstyring?

o 44.1/16-formatet: Stort uutnyttet potensial!
* Blogg, Titan, UiO: audio, vinyl, DAB, mm
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