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HUE eI TN M AR R 22 BRI 5, ASSCHR Y 17— v 0 i X IS e 8 Al
RHEZ . PRt HESE BB SR AN R I PR IR 8 70 AR FOn I 2% 3= 4 L2 5 4 Ak
PG DU SRR . BN E R R TS s (R IR, AR o ARFOIRGLT
WSH GRIERIE . AR MR Z ARG GO, MEGERD —IFFAL, MmgERa
INCARAE . F AR ML DU A AR B P72 (cGAN) A, SINKAEHIHAAZZH (LSTD SKorHT
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FOBEHPRAE T 2R (B A2 4k, 0~100km/h) o FRSEMAEAR 0T -
LR FTAT SR DNA T 5, SR TH SRS B R AT (538 28 (MFCC) B ARF ik 2 0 187 13
(1) 3 75 B AR B (FAD) SR 324 B
LT # R Ge 8 /) 75 R AR 28 3 B A AR 25 P AR 1R I 1) 4 Dy i 381 g ) 28 SR A S 58 IR . TT1.
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B RS

FIAAEA AL LS B AR SR, A5 ERIES ” QI A H o e m 22%. s
AT NETR— R DUR L, RN B SR B IR RS R 1,18 f5, RGHIA MGE L &M
LSERE .

4.3 KR ERW ik 5 RGEMEN

A% G F B0 i Bt ) LR AR L, AR RGFIF cGAN fn b LSTM X iy b A7 s, ke AHt
FEATIE L — RYVEAL A 50 T DA, SOR DRSS B AN BRI N S b 75 Z B A T
TSR . AN ARG E, HAr T R G A TR S S, BD IR R A
I, ZERRiH AR IS I S L CA) & 60ms DL EIIEIR o B R 5 2 B X 2R 24
AR Z AP, IS TE AR E .

NT N EREER, HETRGCEIRAN T — L T DA R ISR S Mt . 4 A4 E A FE M
B TS B S BEERT, BFFT 08 R DASK R Sl 25 HESEE EATL ] DA SRdE AT R (A S8 i
HIF TR IR AT LA 51N T UL 0 34 B 0 A s P A, DUIHORE T o B B 0% 57 S K B I &3 5 .

it H AT F0 R BT B T, A N AR R A A A R (NAS) YN REE
FH B 0 1) PO 285 3 S AR DRSO IR, S RAIC R 2 2] 7 UMb B % 42 R 7 3 e, (K= 4B
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Dynamic Generation of Brand Sound DNA for Intelligent Electric

Vehicles: An Active Sound Design System Based on Deep Learning

ZHANG Ruishen*
(Universidade Politécnica de Macau, Macau 999078, China)

Abstract: (ASD) widespread adoption of intelligent electric vehicles (IEVs) has eliminated traditional engine
noise, raising pedestrian safety concerns and accelerating product homogeneity, which severely weakens
brand auditory identity. Active sound design (ASD) has thus become a core technology for reshaping brand
sound DNA and enhancing in-cabin immersion and interaction. However, existing ASD systems largely rely
on static concatenation of audio samples or fixed rule-based parameter mapping, struggling to cope with
complex driving scenarios and failing to deliver dynamic evolution or personalized expression of brand sound
DNA. To address this limitation, this paper presents a deep learning-based system for dynamic brand sound
DNA generation and active sound design. We construct a multidimensional acoustic feature corpus of brand
sound DNA and quantitatively decode the deep mapping between acoustic parameters and brand emotional
semantics (e.g., sense of technology, sportiness, and luxury). A sequential audio generation model is designed
by fusing a conditional generative adversarial network (cGAN) with a long short-term memory (LSTM)
network. An online adaptation mechanism built on deep reinforcement learning is introduced, which collects
real-time physiological feedback and subjective evaluations to dynamically fine-tune the sound generation
policy, enabling personalized evolution of the brand sound. This work provides an innovative technical
pathway for auditory interaction design in IEVs and advances automotive acoustic engineering from static
presets toward dynamic intelligent generation.

Keywords: intelligent electric vehicles; sound design, Brand Sound DNA; deep learning; artificial
intelligence
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