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reference-based audio FX style transfer2]
alpha =8 tIxd =4

DeepAFx-ST 7|8 2= Al BtE A EX| 2| 2F MonoLoss regularization &S



MOTIVATION

AEp Heto] FE 0 ofL e, =2 7Hs/d0f HS et

ZE ANEAVHE LA E S alpha2 A - S = Q0| Of oL}

=M

alphas =8k 22|29 vt o Oj I E
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& (input) =5 AEHY (reference) Al OO X[ X| = =Lt

alpha=0 alpha = 1




BACKGROUND

DeepAFx-ST 7|9t L=

input + reference shared encoder controller
) )
C QL|QE QA AW EHo=Z ol7a Gl FX parameter 0| =

DeepAFx-ST style architecture — DSP 7|8t 2 X2} &3 2 FX parameterl} & Z | S

DSP chain

PEQ/Compressor 7|t
DSP chain2 £ {2
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PROBLEM

p_alpha = p_default + alpha - (p_target - ni2fo|Ee7 Mdo = ﬁ?"HE, A H| audio
p_default) distance= THEEA| HotCt D B2 = it

parameter path—= /21 audio distance = &/ 18] =41

1.2 1

1 A [ SS-—-—
0.8 A \
0.6 —t-
0.4 - \
0.2

0 : : : :

0.00 0.25 0.50 0.75 1.00

alpha

parameter path (&/41) == audio distance (& A)
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CEX A 2|82 £=0|7] 2Ie MonoLoss

OISt alpha 71 7H= H| o, =2 alphal| Z 20| X2 alphaZ Cf referencedf| G 7t == at& oLt

0.00 — 0.25 — 0.50 — 0.75 — 1.00

Loono = max( 6, d(OUthigh, target) - d(out,  , target) + margin )
TtEM S 28tSHE B2 0T penalty 7t ' d ST}

Monotonicity rate= TFZE 0| Ml Z4=F, violation magnitude= 7 2 M HOLt 3 A B =X 2 2Lt



EXPERIMENTAL SETUP

SRS

S 2 500

model variants eval protocols samples / eval
Models Baseline - MonoLoss L10 - Monoloss L30 - Residual L10 - Residual L30
Eval Random eval - Styled eval (2 500 samples)
Metrics Endpoint MRSTFT - MRSTFT monotonicity - violation magnitude - transition-wise monotonicity

MonolLoss L1022 =4/ H/ i [ AO.Z BAIBICH

200

epochs - SageMaker
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EVALUATION PROTOCOL

endpointZ} OfL| 2}, alpha B2 MH|E HIIHC}

(D Z sample0lA alpha 571 X|H S 49

o | [ow | [ ] [on] [

(2 2H X| ™ ALO| 47} transition= A

)

( 0.00 - 0.25 ) ( 0.25 - 0.50 ) ( 0.50 - 0.75 ) ( 0.75 - 1.00 )

pass =2 d(out_high, target) < d(out low, target)

s & 57l alpha X| &1t 47l transition 2 2 endpointte OfL|2F =




RESULT 1

MonoLoss= THXE/M 2|8te| 37| & &AL}

MonoLoss Improves Random-Eval Monotonicity

MRSTFT Monotonicity Violation Magnitude Endpoint MRSTFT
86 1 1.08-
0.205
85 -
84.0% 0.20 - 1.07 -
84 - 0.168 1.060
1.06 -
83 - A% 0.15 - 1.052
821 1.05-
0.10-
811 1.04 -
80 -
0.05 - —_—
79 - '
78 - ' | 0.00 - ' . 1.02 - ' :
Baseline Mono L10 Baseline Mono L10 Baseline Mono L10

MRSTFT-based metrics only; n=500 random FX samples

Ot violation magnitude= 0.205 - 0.168 = 2F 18% 4 UL




RESULT 2

Transition-wise Monotonicity (MRSTFT)

—@=— Baseline =@ Mono L30 =& Residual L30
90 =@ Mono L10 =@ Residual L10

=
o 80 -
+
i
)]
)]
©
o
.S 70 -
P
i)
c
©
=
60 - Endpoint region is the hardest
0.00->0.25 0.25->0.50 0.50->0.75 0.75->1.00

Most monotonicity failures concentrate in the 0.75 -> 1.00 transition.

Ao 7} Of L Ef 0.75 = 1.00 7 ZtH|IA target distance/| &2 O 20| =X|= K QULCH= 20| L},




RESULT 3

Styled evalOf|A{ o1 4!

et Al

80 -

MRSTFT monotonicity (%)

60 -

40 -

M

M
~

82.3

gas

e\ine

42| o 50| = Kot

Styled Eval Exposes the Generalization Gap

84.0 83.3 Random eval
Styled eval
47.5 L
45.0
0 0
Mon® e Mon© = Res\d“a\ o RQS\dUa\ 20

Random FX interpolation is easier; named style transfer is a harder, more realistic test.

, Styled eval 0| M| = 40%CH 2 < OFA realistic style transfer2| 029 Z0| E2{ %t

Ct.



DISCUSSION & CONCLUSION

74
4=
1 DeepAFx-ST 7| Bt audio FX style transfer®| A alpha monotonicity XS 8 9| 3MCt.
2 | MonolossE CHEM M B3 EE A A =0|7| L violation magnitudeE Z 0|+ regularization 2SS 2 S CL
3

Styled evalOf| A| = reference-dataset-style 2 2| 2| B2FO| A A| LIELL} realistic style transfer2| O 2{ &

Discussion



APPEN

DIX A

Random eval — H&| D& H|

Monotonic samples (%)

Random Eval: Monotonicity vs. Violation Trade-off

MRSTFT Monotonicity

86' /:
o
85 - )
2 0.20
84 - 2
|
(0]
83 - 82.6 2 0.15-
82.2 8
82 - (
S 0.10 -
81 - e
i)
804 : 0.05 -
v 0.
79 - ©
g
78 - : . < 0.00 -

\) 0
Base\\ Won© = Wor® 0 p\es'\dua\ 2 Reé\dua\ b

Mono L10 gives the cleanest main improvement; residual variants did not clearly dominate.

0.205

Violation Magnitude

0.168

0.192

0.193

I 0178
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APPENDIX B
Styled eval — 2EtYH Chx

Styled Eval Per-Style Monotonicity (MRSTFT)

100

Baseline 11% 36% 20% 24%
80

Mono L10 11% 32% 28% 19%
60

Mono L30 11% 30% 24% 24%
40

Residual L10 12% 26% 23% 20%
-20

Residual L30 11% 32% 20% 21%

Neutral Broadcast Telephone Bright Warm -0

Neutral/Warm are weak cases, while Broadcast/Telephone are comparatively easier in this setup.

Monotonicity (%)
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