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Audio Architecture Design of Vehicle Infotainment System Based on

User Experience
Huang Jiatong, Hui Shu, Ding Guanyuan, Zheng Hongli
(Global R&D Center, China FAW Cooperation Limited, Changchun 130013)

[Abstract] At present, the automobile industry is developing towards the trend of intelligence, the vehicle
information entertainment audio system has become the focus of public attention. In order to improve the entertainment and
functionality of vehicle audio playback system, an audio architecture design of vehicle infotainment system based on user
experience is proposed, focusing on the hardware structure, the audio source classification design in detail and the mixing
strategy design as well as implementation process are discussed. Through the vehicle infotainment audio playback system,
multi—audio source mixed playback can be realized. The audio source gain reduction strategy based on user experience can
effectively improve the entertainment and functionality of the vehicle audio playback system and improve user experience.

Key words: Audio playback system, A2B, Architecture design, Focus preemption

GEREIE

0 3|5

A2B Automotive Audio Bus KA B R et A i  IE N R R AL
IRQ Interrupt ReQuest AR YRR T P AR T Y 5 = a5 )7, P E
GPIO General=Purpose Input/Output SIRIRPER SR AW &, i 285 B UR R GRS
12C Inter Integrated Circuit B NI AR AR I T A A Ok B EE R MR

SDA Serial Data WP REE RN R R BEEZ—, FHR RS
SCL Serial Clock Line o E R R RGN AR T A
DSp Digital Signal Processing {REVRAE G G T Re 0 R R, Al R e T 423 15t ok
A2DP  Advanced Audio Distribution Profile RGMEREMRFE S TR IR GoRL AUl AR e S o) T
VR Voice Recognition WIS B A A IR, 5 IR A% Gl &
FM Frequency Modulation WL Pt TR RE ) 25 B , SR s
AM Amplitude Modulation T 2R T0 I 2 TP 0T i TR A A B sk o dnfe]

32| 20234 F6#i



Automotive Digest

U2 R B TR THE BAL R RCR g5 S5t Tk
P BT 0T SR AR 6 2 S A T M R e
] F i

AR SN T — T TR LA R AR (Au-
tomotive Audio Bus, A2B) [ & 35 22 #4 % if, 8 i 4
HAR BIRIR SR R G, LI 2 IR A WG,
LT P A5 B0 DR A BRI N, B AR R A
2 R AR G 00 R AR PR RN T RE M R T P AR
Ui

1 EMERMIZIT

MR AR AR G0 YRR i 32 P A R AR AR
i IR A (TRTFR DIk ) LA K A R 2 ik, 7
FEARIEAGBETT b, 5 VR AY 1 X 43 DL R 3 TR A TR
B 55 RS ITEAS B UR RGOS, i T &
TR Y B 0 B 5 A BT AR, T S A % 42 B3
S 2 AN BE AT TR A 34
1.1 #wEEEAR

56, T BT AR B R R MR O S
(i) P AT o 1% o A I 8 AR A 1 e R D i e
S B 20 e R U R v A R
(Automotive Audio Bus, A2B)ts gt rimifs, Hipb {5
BGIR RS A2B 8 A8 3275 53 (Master) , DI
T A2B B AR TS s (Slave) , QAT 1R o

: 128647 % A2B

A2B
Slave
A2B > .
Slave ﬁa ikt

El1 A2BgEREEEANX
A2B I e Al L L SESE A SR LT
i, R A2B SRR SEF AT ARG A o AN SRAS I )
1%,A2B %i@ﬁ*‘%ﬁgaﬁ(lntermpt ReQuest, IRQ) o
F A 45 3205 A (System On Chip, SOC) , SOC 18 11 132 Hit
A2B S A A e B U B DRI
R R GEH TN TR 2 7 A5 BB AR R G
RGN A2B R4 . BRAL IR IR5 B A1, A2B 5L
LR PPN SRR ER 17 B 2R (Inter Integrated Circuit, 12C) 18
1 B A A 1 15 5 (General—Purpose Input/Out-
put, GP10) Bdi i % (&1 2)%,

EHL Ik
¢ CAN >

. 12C %
— 12S—> B < st >
€ A2BBUS >
¢GP10 EE>

A2B

Slave

soc
— 120-0 —| Master

B2 Zg#EO

1.2 BEARN

15 BB SR 22 8 1 D) i 2R 5 ) 5 A0 e 6 110 30 15
STAEA2BIEIE I A R R AR AR N L 12C B
LRI A2B Master ¥ 4%, Pl A2B B 4kE 14 12C 18
{E A5 H A2B Slave 5", EMRAHAIER S, 241
P A A RO T

12C SR B 5 5 2% (Serial Data, SDA) IR
il 28 (Serial Clock Line, SCL) {5 5 £k [R] i &b T 5 LS
i, BRI T 25 RRES Y, EHUAE SCL ki H Sy
SDA M e PSR AL, BT & R ELA R IR 2
ST R 57 AL RS MHLE(E S, Ea 7E
SCL A 5 HL - B SDA MG H -5 48 Sy v H P
A RS A SR s IN DA T — IR A5 i

FRC T TE NN 22 B ik o 17 I SDA |, ZE B ik
i HLSE 1], SDA ZeAee RN . g B BAs 1
WA R LBAERT, BRI, B iR 4
SHERERIA . NIRA LR B F R, FRAS
A RN , TR Ry 2 B4 A2 IS

A2B Master Fl A2B Slave £ FEd , 12C 5
BE AL S A& 3 R 12C S BE AL s X0
4R

ADDRESS = 0:80 * DATA

1 [
A1

( AN ]
LTl oo o]0 [ofefofo e o ola] o oe oo oe oo [oefor [ [a][e]

$=STARTBIT

P=STOPBIT
A=ACK
D_= DATABIT
B3 RCEHEEmE"
0=WRITE
ADDRESS = 0180 REGISTER ADDRESS = 0:00
( 1 [ bl
EICTeTeleTeloTeTe [ [oTeTeTeTe o T T[]
S =STARTBIT
12READ P=STOPBIT
REPEATED START ADDRESS = 0181 + REGISTER 0400 READ DATA K
D_= DATABIT

lillf'IﬂlﬂlﬂI°I°I"|']IAII(WIMIMIMIMIMID'IW}"IE
B4 DRCIEHBEEHER

1.3 RAFEHRHEIMAN
1.3.1 S #TC

F R AR A E R T A L A2B R
BTN, A2B BT B E N AT 2 AU R
5 HR AT IE Uy ) O 0 R AR T A B S, FR
Jy A2B HE T F " EAT IR E DT ) S PN B

REXH [33




IR E ]

IR RN Il T R, 275 S I

A2B il i 5 T T8 Ry DTk 4 e — X e, 8

FOREA M RCANER 1R

%1 BHEREESE
T | fRon N
PR | HRUEEE | e | ks sk
SR PR
B A P 6 7
ARG 2 P
BARATAL, Rl A 4
. P B A, B
1~6 | ZUAEH 6 26 0. Mg s.1
SR H &
BT, {1 1 6
P L 6 B A
B
ik WA K
S | mEsin | | el R
T R b %00
WA GBI
T N 1
i

A2B 2% i i 2 T IR R, i)
JHCHS R v H AR, & Il R IR AR AR I A A T
[ 7 Y SR T3 1l (7 B I SR s ol 25 HF 8 % 4
B AL DI, DK S AL B, A i 2 B S % (.
A0 RUBRENIEIR WL, WG S 55 KL 45 0 R
BB ANZE 2 R

F2 SESBREEHE

| EE | SR | -
PR e e ¥/ AR E R ik
5y SOl B AL B

T 8 2 ER2BEEY | BEE
) (Z A7)

TR R G S 4 BB S A R, SR
SREEHLIE (E Call) —HLIE KR (B Call) TS
HLIE (1 Call) o 22 SR B2 R RRT A i A R
Ao JEA IR A B KA SO RAR T DLSE B4 X
FENL . A5 B IR IRl 8 1 F2 1L 4 BEASHIUE 5 22 TR,
TR S 1 i D 28 (Codec ) ith B B M B0+

T AR B 3 TR S U SO LG )
e A, 24 E Call B Call I Call JLIH I, 225 B {37 4
XU TS, LASZHF E Call \B Call I Call Y FA740HE
f£%i, T E Call B Call I Call i F 4788 0] LIS
5195 2B 0 JGZE W 6 (Telematics Box, T—Box)
TR BIRARTEERIE  JTH Codec ity HEA TR, 224K
e S )s , SE i ASIHMEE B0 A G H
oot AR I B % 3] A2B R ik S SE S Y F A 7

34| 20234 £6H

B IR E Call (B Call I Call FATAE",

WA AL 2 B E I E S .

— B A A AT AT, RO 58 e =
TR R R AR AL 1R 2 A2B FR i 32
RIS PR TR

I3 — BN W IF R Y EATAE S, B2 T XU
A G T A A 1] 7 T R 1 A P i o B A
‘S 4 P (Digital Signal Processing, DSP) , i1 32365 b [nlf%
R B B v THLA S

WA AR e A ) Ay B ) B R AR RS
Wiy , ol F 8 R g ad B AT DA R 2= 8 R, I
F A5k 2 A2B R I Y 2 AT Tk
o AR BIRAR RGN AL I, FE 0 R RO A
b B AL 2R 0 R, G A% i (Advanced
Audio Distribution Profile, A2DP )i i | #% 7 H-#Lak
FEARI,

132 EHR A

HF BIBUR RGN E R ARZ | BRER 8 30
FAETRAS TR RO , K2 B A4 AT, 25
TERGEN 58 MU & PP AR, 2 B A % e an
K5 R

FHL
1= ) ]
|
[ ' —»
L) T wn )
[
Eq N i
Gk 2
L~y | | —| | )
| | P Jik
o
- fif ’))
M —
S —>
R —— > )
VR T — —

BE5 FERFHRME

IR  ARIETA AL AR, (SR ATREA A
[ )P R R o A (R N A PR, e
YA DR R E R AL, o AR AR
AN o X PR (R RS A T AT 21K
e, e AR TR 5 ] LA VR A 7 AT

R E IR - PP AR JH - i AT LA AN
O AR B IR AR R A AR
S AR R FCE BRI o X S IR
PEAPRT PRE ST AT LUl P4 5 e

TERZE TN K 3 Slot 7 RIS i, s 2 A %



Automotive Digest

i I7 R ELZR (Controller Area Network, CAN){E5{H .
1.3.3  IREH

TEA R BBR RS, IR G R A vl i
P i PR R AR o B A2 B PR
i A, AR 2 Pl 5 [ H A4 3755, PR 7E
BT 85 BIUR RGeS A I, B B R &
oK, X 22 B8 R G & IF R st TR R I B
H PR AT BEE -

HRAE e 3 A m] B IR0 R 2 Bl 2 G iR
K ORER ZHRMREMAGRRE . & EI X
VRS E LEE R AR 2 428 > iRk > T & 26
> PR > RGN o E AR AP U 2 AR
St A ARDLSE I, RIS BUn & Wi, TR ER
Oh, JE B ABEPIBIT

ZAE IR G R 5 A5 RS Z A C k&
PR IR AL 2R A i 2 HIR G
8 5 BRI, R AR — R B IA T dR R 1 £ WA s
REBREAATEA R IR G SR, GRS 5 > 1
i B AR > I o Y R T

A B (Safety Alert) R/
(Chime )38 2 — S {5 40 1) 5 Y5, 20 ™ o e s 9 i 1
BRI R G . R E IR R s AR
frf RS T, Bk T R 2E R e R

IR ZE : E Call B Call | I Call, i 7 Hi 3 (BT-
Call) SRHLE2 7 (Ring Tone) . W 4% Hi 1% (Voice over In-
ternet Protocol, VOIP) FiB RS A 5, 7E 2 B3 50 G
TR T 422 EXS P R UL AT RE AR B 2 R (5
BB T B P RS TR I S AN RE B
BETEATIBT , SR IR 22 A AR & A R

T 1B (Voice Recognition, VR) 5t (Navi-
gation, Navi) Fl1 75 5.3 H1 4 7R ¥ (Notification) 24
X HE R E IR T L2 MIm iR , 29l 2
FA . IR E R AR RN E R BAR R
15, RGUTEARAS K B P I, AR T FE BT, i LATR] i
HBERR 5 i

22 AR 2 < WS LIRS L D% (Frequency Modula-
tion, FM) | Y&t ¥ HL 9 i HL 3 (Amplitude Modulation,
AM) U ¥ 4% (USB-Music) | i F # 4K (BT-Music) |
TEZL % 4R (Online Music) \TEZE HL & (Online Radio) Fll
TELAUI (Online Video) h Z WA , Z A A
AT SRS A7 B R AR AR, (2 4
R FPATH, Wik Se e B ik, P RS AN &
VR SRR

RGNS R (System ) A5 F AR A 522,
L3 [ AR B, T AR A e A dE [ R
i
1.3.4 M55 FEARSR NS

ZEEAETATIRE B, 0 T 3T P RS, 752
RGA AR IR AT, SR i
TR 25 B

25 FRAR A AR A B A 2 AN R, A Ak
W2 AR, B oA s PRI S U, > A UURN B R
(R R EAT G U R SRR P T3 2 R ISR

(1) Al B B BEE R 0T, WA A% TR
HE AP TH 25 AR IS s 2 A FI B g BN 0
IR AR R S S R

(2)24 A5 BERAEAAN G, WIHRATH4 25 %
RSN . BREE A B 1 60%, W5 I B Y /i &
ANT L E i, AN TR

4 B YT 58 B i AR SR MG J5 , 37 BT 313 5
FEARRT Y & o [R1 B AEFRAT 1 25 PR AR sl bk &2 it
B W AT A ER URIE R S AR R T
1.3.5 500 g

Android R4t H AT — A E i Rk, A Hy
24> App TR — SR & 75 R4, R 24~ App fiff
FHSRE DI RERAFE HAHSE R KR, T X A58
FRARGIAT FEHMEL, HIEEEE LR R
R G5 WIS 7R A S BN HE AT R ) 4 Ak
B S FH A s R S A P B S (R

22 92 (MIC) 5 0B FBLND A AR 1 F D
i

() MR 5 A6 05 A P LT 2

(2) App AR 5755 B AR B

MIC 7E 3 & Hif A 20 200 B 37 53 o i P o o T

B App 1B H m0E AN A7 3 e e I BRI 5 4R

Mo

7 AR U S R« App T BETE R 25 A R R

a5 LR, AR SR T OO, B LR o AEERT
ARATHE KU AT L PR AR R s R

2 HFRIE

ARSCHR T — B T P RS 1) 2 3 B B AR
RYEE WA BT, ALE T RS BER REERIA
Rl 5t , SE B2 0 DR 6 FE I, 10 0 4 45 PR AR

REXH [35



IR E ]

W R TR N RS R T P RS . ST

WA E 2% FFELLIE HO . E-HS9 7250 |, R 2351

N JHE G PN 75 5 1) T e R 05 A 1 I 0 TR 4k 22 TR A B

7, REF S S UC RO BOE DA R e A

R IRAE R G R e e

& % x o

(1] f %8, 38 K8, X, 3T H P R 0 2805 B IR R 5
WEFE[I]. HLBR TR 5 A 3hk, 2019(3): 224-226.

[2] FUR. BT Android RGeS AEAA[J]. HL S HOR, 2012,
36 (11): 76-79.

[3] /025, PLIESE, BRFRHA. 110 Android )2 (A% i SR ms
BYRFFEL ] AL AR, 2017, 41(6): 9-30.

[4] B 0 AR T I R BT T AR AT Ak T2 B
%, 2013(3): 49-51.

[5] JUB. T8 I AR Ge 0k (D). E 4R, 2011(3): 53—
58.

[6] JEIH . & AR IR F AR KRG P ML B L 25 F4 1 52 i [,
A5, 20203): 49-51.

[7] BRES, MEEE. P4 RE TR AR < R ARHEL " 5 4R DY S ELVE Hu ().
RA S, 2020(13): 52-54.

(8] Mt ke, S/, B AR, %5, 4248 DSP U B X HAE 47
BAECF I R ). AR, 2021, 45(4): 39-44.

[9] 5K +-72, 8, XUFY, 45, Z&T Android 4220 IR AR R G
AT AL i R B WF L] B R 5 R, 2020, 38
(1): 62-63.

[10] BENBARA N, REBILLAT M, MECHBAL N. Bending

36| 20234 F6#H

waves focusing in arbitrary shaped plate—like structures:
Application to spatial audio in cars[J]. Journal of Sound
and Vibration, 2020, 487(10): 115587.

[11] MANASA K, PADMAJA V, DEEPA N. HVAC and Audio
Control System using Gesture Recognition in Cars|J]. Inter-
national Journal of Innovative Technology and Exploring
Engineering (IJITEE), 2020, 9(3): 3193-3196.

[12] HSIEH C T, JU T F. Gesture recognition method and ges-
ture recognition device: US20200285320A1[P]. 2020-09—
30.

[I3] CHEN Y S, LIU P A. A Self-Structuring Impedance Match-
er for In—Vehicle Digital Audio Broadcasting Applications
[J]. IEEE Transactions on Antennas and Propagation,
2017, 65(8): 4220-4229.

[14] ALTINSOY M. ERCAN. Electric car sound design—The
paradox of almost unlimited freedom[J]. The Journal of the
Acoustical Society of America, 2019, 146(4): 2948-2948.

[I5S]HSIEH C T, JUT F, LU K H, et al. Method, module and
system of gesture recognition: US10810417B2[P]. 2020
03-03.

[EZEEN]
B AL, R T R AR PR A B A BR A R
RERIIEIT KB

E-mail: huangjiatong@faw.com

A

i)

B



