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Abstract

In contemporary times, as the automotive industry is transforming towards intelligence, electrification, and connectivity, the
complexity and uncertainty of the R&D process have significantly increased. The traditional R&D model based on experience in
the automotive industry has become difficult to cope with multi-dimensional risks and challenges. This article takes the entire life
cycle of automotive R&D as the research object and explores the application path of big data analysis technology in the design,
prevention and optimization of the automotive R&D process. By building a multi-source data fusion system covering market demand,
simulation testing, supply chain, and historical fault analysis and avoidance, and combining machine learning, data mining and other
algorithms, the identification, assessment and prediction of potential risks in the early stage of R&D can be achieved. Form a closed-
loop optimization mechanism of “data-driven - risk early warning - design iteration”. Research shows that big data-driven design
prevention and optimization can reduce the design change rate in the later stage of R&D by 25%, shorten the R&D cycle by more
than 15%, and lower quality losses by over 20%, providing theoretical and practical references for automotive enterprises to improve
R&D efficiency, control costs, and enhance product competitiveness.

Keywords
Big data analysis; artificial intelligence; Automotive research and development; Design prevention; Risk identification; whole life cycle

BT MRS TS R & SRR TR 5t

N
LRUTIEEREBRNARAT, FE - 2280 A5 230601
m =

LRMAAEZ LeFRit, waift, MBRMELY, AARTRYG I RES RAHTRIEZFRI, HRAFTLETZE0H
EBEX O3 % U RS, . R XAAEF L AR A B AT R, 3T RS AT HA A AT BT R
BP0y B R 5542, B MBIRE T ER FAMNRK, BEBEAT LEELI ENEY S RUEFEBRERER, BENE
3. HBEBEF L E, FAASFLTHEEREGRF] ., FAES TR, B HIBEIR- R TRE- LT LR 69 F R
CHH . BRI, KEHEIR3h 698t B AL T W AT L5 IR R R EK25%, HRMARAMIS%A L, REHRKSE
1820% A b, HAFELRIFLAE | HHRA, HRFREFARBERL FESF,

KA
REAIHT; ATH; AFHTR; B RRA]; & A RN

HEEIE, WiAEdE, CAE S irddE 218 L K
5750, iR PR EEE . EROTEIE . SRz

15|85
R TSN TR (S, bRl

FEARNERAS TR, RERNK (@ 3-44F) | &
AR (CBEERIEA A 8 (270l 1)« WiZ (P k
T B, BRNEEREIATT ) MR ERENTAREA, 14
TR o TARImESSS, RIBGRAIEER G T E,
FEUG I A A AR ST B 100 5L E
b A EE N TR REEBORIARE, (IR IEM "4
Sadikzh” 17 “BdEIREN" B, —J5iH, WA AR

[fEEBNT] K=k (1979-) , B, PELZHUTEAN, K
&, Tielh, MBTEEEMR.

10

BB SSNBIB AT S HE AR
AR R R TR AC, BT
FEUREATERE S B SR BB, B TR R
AR SiED B LA B O A R, SRS T AR
TS IICHER, B e AR BT
2 REMEIENZOMBESRSRRER
PUET R A A LR R 0 e B, it
RINEL, L TF A BRI S B UL, S
Bt LR RN S B T OB



AEAHETIR - $02% - F07H - 2025507 A

2.1 BT ER

B B E T P L I TR A i 2, SER T
ROWT, PRRERIER T =ES, ERRAKTR, b
ST A e o

ZMEHE SR S TR ORI TR s S %
Fr, REAEATR B MR, 598 “FRiEH .
2.2 ARITRIMEE

B B R B SE AR EMA T SRR E 1, SR e
BRI, BRET RS EAM . RS 25Ut
&, sEEmATR, TERE R, AR
TR

MBS R A ST RAGETT ISR, #he
RS, SHHEL R o Blan, 20 A%GER
ST EZS RIS FRNEIRIRE, A G HRT I B A ¥
KL, TFEFEGELT, ACERITAHE, RSk
FF& B ARG o
2.3 &It FEMER

Y B B T R R AR, KT
Ty BRI TRERISR, WRIEBSR, shhAS. g
MRS, BRSNS, @ CAE (HE, &4
M, PEREIR G M AT S I F S T B ISE IR 75 Al T
e, RRHIH BRI EEERT, Mk MR P45

M B N AR R S, DB AR
HR . BEGEIK A HEUR s 2 (o TREIMA G HES, Bhs
I SRR ST, SR 2SR R A A
thE A I,
2.4 EWIEME

Y B B Y R PR R IR — B REE,
FIPARE BRI S SRR, RAR
10 =Ca=Yaa S aoN

B RS R B HhE RIS R, R
TN T RCTE s, AR & RS, A
BT AR HmE R SEUCEEZ, Bz A
BRI A PR

3 KRS MERET AT MBI P
Rz F B 1%

FIO PR A A O, RSB S TR R AT 5
TRy . BRSNS, (RSB HRATIR
Bl EZTWS . ST BT
31 BERIRITH R : F/RWN S~ mECLNL

IR R, AL S A 0 2 TR AR,
P PR P TR TS, O = S R

TSRS . P PSSR IS T
AT SRR . BRI (mreE
IR RSB )

AT N RAEKES LI (NLP ZAT
B SYE , BAELEV SRR (I A KIES |

SEEILANLRIR BRI ) BRSSO R A 1B 2%
SITEEAREE, RIS R, LA
MERESAE TR SCTERS AP S, TN
TR

BATTARG LR $2RTBUE I FRLFK, R
PR AR SRR A T AR Flin, R
WO IR, KA SRR KK
TR ARSI , BEMPAR RSO IER . TR
EHAG . TUERERIIMAR, HE ARSI
IR, DIBFREERE, e iapiEEnEt:, 55
BRSPS HIZIART
32 ARITKIMER: hENRITEHRME

R RS, PR RO, TR R
YdREEEZ, ST LR RIS

SRR 2T A EEE . BOM(47EHEH )
s . DGO #dfs . PERZ 2R,

T ARG RIHTITE: R AEEIEEROR M2
RERC AR, SE AR - ARGt 2 sk i @
TR R, b Ph SR s, 1RpI 5% 4
MEREIRTTERTT (2n “RIbEAR” 5 “JEHEZE" fIKER
o), R,

BT TRBG L AR R s iR B MR T A B
BN - JeilEp B al 2 07 ST I B, D SR A K
Ao FAEARTIAZHHIG, T35 B Bl 262 Tt
35%, JEHRATAE ERE D 25% .

33 FItARME: MiXH=HRESHRETN

NP SRR, FAAREIES AR R E N
B, MEEERETIIEAY, SETH IR e S AN

MAEIERIR : LR EIE (20 GPS Pk, fRRER
HdiE) . IEINAEGE (AR E . NVH (5EEHE ) |
P sl . Bm RS S S AR

WSk B R REN SR A e
Tk, ApRBIEERTEe ., =il |IXEE R
BRI TG FIFINLES S ST B (AN AR RS ),
DTEZECRIA, DD REEdRE AR, MRt ikiaEii
DAY, SRATIRBISENES: (e B EEBREE AR . BT
HIAGMIRAER ) o

BWATFARG LR (SN TR TR =
B R8T 30% DAL, TBTEGRIEIRA 2T 50%, BEdaA
PAAR T SRR X
3.4 EFWIEMEK: MEWHRSRESH

RN AL RS, AR iR AR,
SEEER A DO SRR 4T, B 2RI E A A A

BrdEskds: B R (SRR
KRR TO0) « FHBHANEGDR . S sER R,
SRR EEES .

HEROHTIT: RAECER T (FTA) SRz S
7518, KelE R SaHEE FEmE . R T

11



ARSI - $02% - F07H - 2025507 A

PEREK, EAREURE; AR RSSO =R RE,
UHEA LR, AR C RS RS ) ST 22

TR EAECR : SR AI4EE 60%, [FI2EHT
R e J5 S BRI A v Y B A PR R 50%

4 BEFREBRREHEZZIT LKA IESE
e

ghE RIS, Aol “BdRE - BiEE - A
B - REE TUESRR T AAEZR, FERi g 2t
LRSI ZNY vk
41 HIER: SREBEREEIRE

EREN A SRS, BUREEAERNIM, AT
Btk RN NINTEEE, BoEdE IS R,

Him B (10T ) B RESLENREGE, @it
APL 22T R & . (SRS (SCM) , 52
BE RS A

FABIEED:. BaEirdE e, BOERBESEER, Ml
Bomme; WEBREAESEdE (10 BOM &) S53E
SEMICEERE (A0S ), BT IR s —BE S .
42 HiER: mBEMESIER

BE R AT REAR TR EN L AR A TS 1%
L, TS T R R LB BRI S HTRE

TR W TR AR | &t
IROSFIEARAY | BRI | SRR DT RALS

WS A EEE, RMnE R EdEE, R
FANTEREELR S ) BRI  TEhAS S, FRTHIRATT
MR . Blan, BEEHHOEIEEE =4, BRRGTIER R
W BT MWIIATY 60% BEAHEFFZ 90% L I
A3NMARE: B Iige%Eit

N B R B TR O B ) T 25 SR (8 BRI
Wik T, Soder=5 TRm Rt TOe.

HiOn AEEES, TPRoirER. REHEE .
HEMRIZ R AR THE ., M2 R RS % .
44 RRE: BEZHFESREMLL

PRI A SRR, SSERIAEE, RIKE N A
B EREA IR &RE, ST ARSI R S5
FEfiAL

ERESZHRTH, APLBE “IEEAT AEE, RR
WFRIERE . KBS0 . Bl HI e sfabr, MBS EES
AR AR

R TTE, AU T AREIE TR, (R0
Wi La mh 11182 S R 1 € W 38 == W = 2
H—EEACERR S, HERAR SR, BRI AR

5 RIS EHEEFEELCHEZITHER
LR

SISk HT IR (R T AR R R,
5 AR AR IR, RRSBT:

12

BiER S RS LAEIE O, BETHTRKR
BOE (5000 5 + A PP ) o (5ENREGE (102 + %%
CAE ¥z ) . MRIGIERHE (et tidE. nliEkkiis
Bl . MR RS n AR ) | R EEEE (2000+
FPR FEE) N sEBERE (10 5 + Zibsio s ) .

PR (EAE O TRE,, @i NLP B AIRBI R -
X CTEHLEEE” TSR, ¥ 800V EEMRIE RGN ANL
OETHER; FETETRIN B, i RBCNZE, $ERTTT
B CREAVART 5 R R, B
AT ERTHFABEE, FTERERREGES R 200+ 4%
Mz, A A il i T T R ARSI X,
HAE ST EEFIIEN B, ST RS M
BT ZE AR B S AT 5 b M, LA = — ek
TR T 25%, A ZEVUECRRIERI% T 35%, bR
RN T 40%.

SHERIR . I ETE AT A M 36 D H4EKE 4 26
ANH, WG AS B R AR 28%, #4E B G MR
B —REBRE 35%, MimMEERA 20%, 6T K
BARIRED S FRBH AR SR

6 Z5iE

ASCE IV R S Y B ESR A, 1R T
TREAE TR TG LA, HaE TPUEZRER
THER . TR, REREOR A AR THbT A EdREE 2R
SCERA “HEANET [ CHRATTIET MR, BERIIA
R BRIRAA . B e .

Aok, BEE AN, WEITE ., HEFEAEFERT
K, MRS TG LR R =Rt — RSk
SR, BT EROR A SRR S T ST, it
— PRGN N TR, R R S, SEAET AR AR
AR, ARG, SCOUAT TN e =R S
fb; =ZRWEEE, B DI ERNY&, SSEERSHE
RZfE . F R RISEREIESR MBI A AR

VR AL R NP B R RORTEWF A AU R P& HOR
DIBHRIRSIT AR G, AU T 7 S SPE5EN L.
BEH
(1] PEVE TS, 2023F h Ey TR AR RIRER]. dbat: o

ERT7E L2, 2023,

[2]1 ZEH], i AR EP A R EI R R ). G
TFE, 2022, 44(5): 78-85.

[3] Zhang H, Li Y. Data-Driven Quality Prediction for Automotive
R&D Process Using Machine Learning[J]. Journal of Manufacturing
Systems, 2021, 59: 210-220.

[4] T Hiel e R R R TR EVE IR R A A ], T E
JHiE, 2023(3): 67-70.

[5] Apache Flink'2 7732 #4. Real-Time Stream Processing with
Flink[EB/OL]. https://flink.apache.org/, 2024.

[6] VIIPDIAEENRFM BT SR EIR (G TR A



