Effects App



Motivation

e Need to publish app using Oboe for Marmot identification

e Simultaneous input/output is a common difficult use case
of low latency mode of Oboe

e Crash reports from devices using Oboe in the field



Design Goals

e Effects which are..
o Portable - minimum contract/overhead
o Versatile - formats, sample rates
o Integrable - add new effects easily
o Performant - mem/cpu

e Oboe processing engine is extensible/re-usable



UI/UX Goals

e Intuitive/lnteractive controls

e Implements best design practices (Material)



How to Use
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Architecture

Descriptions
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Vibrato «@

Depth (ms) 1.00 000 —@

Layout Frequency 1.00 010 —®

Vibrato «@

Depth (ms) 1.00 000 ——@
Frequency 1.00 010 —®

Tremolo «@

Frequency 200 010 —@
Height 0.25 005 —«—@

Echo «@

Feedback 0.50 000 ——@
Delay (ms) 100.00 5000 —®




Adding an Effect
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Vibrato «@ Vibrato «@
Depth (ms) 1.00 000 ——® : Depth (ms) 1.00 000 —@®
R d M d Eraniiancu 100 a0 —& Frequency 1.00 010 —@
eordering an S

RemOVing Feedback 0.50 000 —@ . Echo «@

Delay (ms) 100.00 50.00 —@ Feedback  0.50 0.00
Delay (ms) 100.00 50.00 —@

Vibrato «@ 3 Vibrato «@

Depth (ms) 1.00 0.00 —@® : Depth (ms)  1.00 0.00

Frequency 1.00 010 —@ : Frequency 1.00 0.10

Tremolo «@ 3 Tremolo «@

Frequency 2.00 010 —@® : Frequency  2.00 0.10
Height 025 005 ———@ j Height 025 005 ———@




Modifying
Parameters

201 MG b
Vibrato

Depth (ms) 0.00 0.00 @

Frequency 0.10 010 @

Echo

Feedback 0.00 000 @

Delay (ms) 50.00 50.00 @

Vibrato «@

Depth (ms) 3.00 000 ———® 3.00
Frequency 5.00 010 ———————® 500

Tremolo «@

Frequency 5.00 010 ——————® 500
Height 045 005 —————————@ 045




Effects Framework
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Big Ideas

e How do we describe effects to the UI?
e Heterogeneous collections of effects
e Allow effects to operate on anything*

e Warning -- lots of code screenshots
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Kotlin side

: Array<EffectDescription>

: Int)
: Int, params: FloatArray)
: Boolean)

: Boolean)

effectDescriptionMap: Map<String, EffectDescription>

{
System.loadlLibrary( libname: "native-1ib")
effectDescriptionMap = getEffe ().a Ci 3y { it.name }
Log.d( t "MAP", effectDescriptionMap.toSt 1())
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<EffectType,size t N>

Descriptions e

e Compile-time knowledge
e Easytoadd

o ef=

std::function<void(iter_type, iter_type)>

<iter type>
c iter t

<iter_ type>
7 iter type>

<iter_type>
stati f<iter type>
, std::array<

<iter_ type>
7 iter type> (
ef<iter type> effe std::vector<float> par

()

{
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Adding an Effect

)ace Effect {

EchoDescription: public EffectDescription<EchoDescription,

g

"Delay");

J

- std::array<ParamTyp
array<ParamType, get
"Feedback",
e("Delay (ms)",

_type>
ef<iter type> bui
f<iter type> {
<iter type>{para

{




One Source for Effects

constexpr std::tuple<
Effect::PassthroughDescription,
Effect::TremoloDescription,
Effect::VibratoDescription,
Effect::GainDescription,
Effect::FlangerDescription,
Effect::WhiteChorusDescription,
Effect::FIRDescription,
Effect::IIRDescription,
Effect::Al1PassDescription,
Effect::DoublingDescriptionfj
Effect::0verdriveDescription,
Effect::DistortionDescription,
Effect::EchoDescription,
Effect::SlapbackDescription

> EffectsTuple{};

constexpr size t numEffects = std::tuple size<decltype(EffectsTuple)>::value;




Some Effects (class)

iter type>

ayLineEffect(float 5 f vard, f i k, td 3 t d , std::functio
kBlend(k ;

kFeedForward (

kFeedBack (

kDelay (del

kDepth(d

blend

feedforward

vibrato

~— |- modulating tap
(typename std::iterator traits<iter type> Fmpcemar
to delayInput x + kFeedBack * delayLine[kTap]; N
to variableDelay mMod() * kDepth + kTap; Z
t index S C nt>(variableDelay); same fap center

) fracComp = 1 - (variableDelay - index); a fixed tap

interpolated = fracComp * delayLine[index] + delaylLine[index + 1]
- fracComp * prevInterpolated;

previnterpolated = interpolated;
delayLine.push(delayInput);
x = interpolated * kFeedForward + kBlend * delayInput;

() (iter_typ , iter_type e
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Some Effects (function)

<floating>

&x) {
7 ble third
) abs
if (abs <= third) {
if (abs <= 2 * third) {
std::copysign

std::copysign

iter type end) {

Static characteristic: y = f(x)




FunctionList -- putting it all together

<iter type>
FunctionList {

std::vector<std::pair<std::function<void(iter type,

bool muted = fa

‘lc,—.

S

default;

FunctionList(const FunctionList &)

FunctionlList &operator=(const FunctionlList &)

operator()(iter type begin, iter type end) {
(auto &fF functionList) {
if (f.second == true) std::get<0>(f)(begin,

void

for

(muted) std::fill(bec

iter type)>,

end) ;

bool>> functionlList;




std::function and type erasure

e The benefits of polymorphism (collections, flexible
functions) without

o Virtual Lookup
o Inheritance contracts
o Classes

o Runtime danger
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Flexibility of iterators -- <class iter_type>

e Operate on arbitrary type
o Float/double, int16/327?

e Operate on arbitrary data source
o Arbitrary range (single sample, buffers of [size])
o Containers (not raw pointers)

o File iterators
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Duplex Engine

oboe: :Re

oboe: :Re

oboe: :Ma
std::uni
oboe::M

sult star

sult s

I
na 1

que pt

inStream;

boe: :AudioStreamCallback> mCallback;

n outStream;

> functionStack{
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Future Work

e Fixed point overflow
e Recording and other Ul extras
e Many more effects!

e Publishing/Open-sourcing



Live Demo



