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Abstract

This paper aims to study the real-time image processing technology of automotive high-tech rear vision system combining software
and hardware, and further improve the performance of automotive rear vision system in driving safety. This paper adopts various
image processing methods, including rGB space conversion, histogram equalization, gray processing, target detection, etc., transform
these processing methods into hardware circuits for real-time processing, and the real-time response speed and efficiency of the
whole system are improved through the collaborative processing program on the software. This paper also discusses the composition
and working principle of the automotive rear-view system, introduces the application of image processing technology in the rear-view
system, proposes the overall framework design of the hardware and rear vision system, and realizes the detailed design of hardware,
software and peripherals. Through many experiments, it is proved that the real-time image processing technology of automobile high-
tech rear vision system combining hardware and software studied in this paper has important significance and practical application
value, which can improve the performance and safety of automobile rear vision system, and provide a broader space and prospect for
the development of rear vision system in the future.

Keywords

automotive rear vision system; combination of software and hardware; real-time image processing technology

BIEHESHRESHER R R LN EGRAER AR
SE HE
FINTEERHCARRAT, E - 74 &I 518000

m =

WX E BRI AE BN AR FBRAEER, —FREFAFENARETIRE 2GR, X
R G A AARAL I T i, aErgb R M A . Ay BAHMAL, R, BARGRE, HX s 5 O kS AL A B B 3
ATERF AL, JHB L Hp B ey bR AL BAZ PR B A R ) KPR R E Fe R SRR T AR B R R R A T
WRE, NET ARABERREBARZATHEA, 238 T HEHESBNA GG EMRERTIT, FAT M. HdAs
WA, B SR KR, KRERR LR LS AF RN BEAAR T ARAERER, ARAERNE
A E IR B A, AR ESAFBNR RN LA, JFAHRRBAZ RN TT ARG B 2 A 8T 5

K§EiA

AT B FRG; WA G S ARAEER

15|18

M AL, AR B A 14 T R AT Bk T B
T AT, BEEESRROR I, SmESk R
EURHANN. HEAEVE, SERAE RAS BT T AR 130
75, MiEHAR= T — P EHFET AR R A A B S
IR, o 7R /M, V2 R AR LT
SITFR TIREEEMAL, WL FH LR 7 EINE 0

[(EZEEN] HE (1980-) , B, PEBIHLAZA, K
B, MBEHEBEREISRATHR.

B, WhiREGh ARl K, R AR
GhoRGuE BAA IR RO, HTRAT R b EET
VOESIEIEL 2N

2 AR IAR 4

B, @EAEGUASTY EEELE, ik
FEARRUF R . IR A aind, 2R
AT T 2019 385 T 127.9 123570, ¥l
THE 2025 T 55 181.8 {23670, FEHANEM AL T
PudR R 2 2 — ek 2 R E Hl S e E A
AR SRR EEN:, HPWRRAFE AR SRR %

39



EERFESTIEMRE -F$04% - F03H - 2023509 A

LMERE,

ERBAIER AT, HEi—REBREZA R E G
ARG AT A A TERTSRESS) . AT RS
RIER R IR, HiBid e hE R R i 752
g, BN, Z5E Mobileye A FIFFA T—F14 4 EyeQ
M2 E0HEES, S E R R TR B A 8T (EE
Bosch /A &) A H 4% Denso 22 & WAL & T v = A A A LR b B
s RASCHERIT B ISR, AR E G Tt
B2, YA R SRR S RO AR T TH AU
B, bR, —R. RREAFHES T —HaR, B2,
4 J1T PN G O AR G A R b FR 4 AR O T RO RAF 3T F iz AR
=t

B2, REOMASEARNREA R, HVEFETIL
(2RI RE AR B E AR, PSSR E S et
ZG I G E A EARAR BT IZ R

3 X ARNE

3.1 EMRGEHAENS TIERE

R AGLEY BIE— MGk, — MRS —
MNEHIES, WA A g b BRG]
DA AE TR e JE i es b, ISR Z=aE 77 RIS

B Elesh . B TVEFEBmE 1R,
B 1 REEMESEITIERIE

PRl £ E ST B TR B, R
WG S E] Tores EIE R EE . f5hls m] L
F R Z AT EEIG, B0 FPGA . DSP %5 Y, 7E4bH
EfG i, fshlasasdim ARG THIGbEE, Bland<ig
BRI . ISR

ToRes 1B AR R R R B v sz I TR
F, BRCHEE RGN ERE R PR n U
LCD Bl Homh A ) Bords

JERAGE I TAE I R B Sk F e 2 A S R
E R TP TR IR, SRR R RS
EETorgs ISR EE . EAS AR E 5
BF, LSO BT LB ERTH TR R RIS, AIERIE
BRI e, FAAZKMA U S EEERGH el
&, AR A e TIMALS .

3.2 ERAEREAR

REFNARTESEGTOERTE, FEAE
rgb 2SRRGB L . KSR . BRI
3.2.1 RGB = 9 43

RGB J& =& % (Red, Green, Blue) M EF 45,
FUFIECE T rgb 25 [A1RG0L,  RTDLKRIER (4 R AN K
FEEG, (HEH R O EIG TRV TR E R, IR

R KICR R

40

IR, et o A K R A RES D/ DI R rh B PO S e 2
PR HOME RS, MR s UG P ) S B AR
3.2.2 A7 B¥HEL

B5 S e r] DU G OS2 B 3 50 o A, G 0
N, REEERAEEE .. FEERASGT, HEHEY
LT LGR R A BRI E R, MIE S A 50 5 i
HHO L S22 a7 o
3.2.3 REALA R

IR R — SR B R e A IR R . T
IREEPEIR R A, GRS Rk RN Ty
i, [FF RSP IREIESdR R, Rl RS,
3.2.4 B AR

EARK AT DURBIE G R B iR, e, 1T &
%, WTEMASKHIEEEZ. Hisal e DA G
2 G FENNERF RO S AR e 7 R, SRttt
3.3 BB A B AREREHLESRERTEURS
Rz A

PR SR =i B L A e B R R A TR
FRENS, B DBEEE BRI, 5 AR A
SeHE . Rl S SR AR N B EEEN
.
4 RE&T
41 RGERMAIIELRIZIT

T8 S ST R R AR 25 5 R 2 el Jo R AR S SIS
SOFRFE AR R A T R EL B AR R PR 4B, AL A
SAFEIES, ARG S SRR M ]
R,

fE ;A i 2y FPGA L #5{4 LA LCD Frsiss
SZAERAERGRE, Horh FPGA B2 004y, st sSeil A
RANTEFN R RS IhEE W, AR T 1gb 2SR, B
TEISf . IREEACANTE . BRSNS 22 R A TR R
AN A B T R IR RERI R ) 5k
TEAINEIEHIBR N EERS, (st RETFWG A IER,
FREG R FPGA thft T4, LCD B4 NS b G
EIGHTE R, DUEE B EZRIG 75 L.

R 2 2R SRR Tl s, tsTREl
RECEREER A ThRE, [ SEl-S FMA S IR 22 A O TR <2
O, BHERER T CIES s, FEMBELEEER
¥R, HREIER XE FPGA b, #HTEIGMWTE. &G,
SOFR R I EHGRIE S B &4 2] LCD F%e ko

SNSRI B B IR Sk, REEWE T
BEI& , HREGEAEEA AE F 5 S DR S FPGA #HTi(5
SNSRI RELA 171535 M FPGA HiSE b G IR, ¥4
HiEEmE| LCD Fa: TR, DUEZMANEFWE 51
T



EERFESTIEMRE -F$04% - F03H - 2023509 A

A RG0S B AE SRR R e, L
MR TR IR B, b G I TR D e 2=
&%, R GRS G ERSbr K

WIS <, XSRS & R S E A
S8 TR G AL PRI R IS TR AR R 28 S P I B AT BT 9
JEME, BENSEERL S TGRS, A FR R AR TR
FEBFERRAL, HIE G ASER G ERVSEPRN AT K
4.2 RGFHEIM
4.2.1 A

T8 SCHIRE AR5 T 2 B {F A FPGA #E 17 &G b #L
FPGA 1) 2/ MsibsEl RGB 28 [alsR . B3l
BEACGLTE | FIRRA ARG PR, SRR SRR TR,
422 BAR%

WX RA CIBES 4wfE, A TRl it
HIZhRE, AEERRE AR s . RS, Pk
NAEGSL I E G SR, HRHIEL £ 3] FPGA H, T
FEIG AR, e b S B G AIFA S {5 B &%) LCD 5
=
423 9hi% ikt

SIS M I FME SR FI 2 USB #2shliE %k,
PTG St OB E =, HRHEG LR EIG HIR A 2%
FIbFRES I TR0,

5 KI&i&T
51 XIEEK

AL G R A PRE R S R E S E i A%
SEIFEIGAMER AR, R B e s E R ARSI
A, BURIME, ALER @R EREMAS SEEEE
AR EETE A IR EEE D . R R AN
P, SRIGUFEREELE & PR S o I A S G b R,
RIEBBEBAE SV E AN AZ IIERE,

5.2 LR

AT AR EE RS S R TR E e A S SL i
FEGAMEAR, ARRN [ A HEZR N BURSTINRAR

AgiiEE: RIEAGT, BEMEESESRES
R AGER A

SRS ARSI T T R AR A A S SR R
5.3 LIS TE

Bae ol A G RE DI ARG SRR AL
SEMAg, M EEGAAIERE ],

ERAE 45 & VR 4 i o AR S R R AL B RE 0 it
BRGSO SR E ST GRS, Wi HE
G FRRET ).

AGE R KRG IR AE SR GRS
RIE S SR AR M AL, N RAEEE

SERHEMD: ERRE S A R E ST R A S 2
5 e SEI A FRAD o

5.4 SLIGHIRS T
SEESEIRANER 1 TR,

&1 KBEHE

eSS MR/ ERE  SEE LR &)
%58/ 75%/ 1s/ 20 i /
IELE & 90% 0.5s 30 1

S SIGEER T, SHPURE S

RS S R E ST A AR GG E T mE s
FEIrERE, RILUEWH T R HER, tHMESEI AL
A

BRRR LS & 1R ZE Sl o 0 A e i A b, bR
R, DU PR R S AMES, R AL R R
i

BREE 45 & VR4 i G O AR Ge e SL N E R b 3R 2
SROTH, BENSSERTONERIEREG, TIERRERIEE.
5.5 LWLt

BEALIENER ST, AJDUSFHLURES: OfRiE
LG VR4 T o A AR 40 SR TR b R R R RS HE 5,
EEUASNOMERE, BAESNEGEERET . BRI R,
TRECFITSH R A S . QERRE RS & B0 A fm LA sL
I NG AN IR B R R TR s oK TR B SR N N E,
TRk R BB AR T

6 FHiLTRE
6.1 &it
TS SCPIRER 25 A 10 5 X R i o I R e 2k
EUGAREAR, RAT 2P EGAIET 1, 1E rgb 25[A)5F%
o E T ERS M REEAC AL | ARl Sy . sEOasE SRR,
WX R Ao AR B AR RS, T
DL Ry B S I RS SEBRn T K
6.2 RE
MERHE AR, JEOAGURK A T 28Rl i
P, P AR I . ERRE . BRI RN A A
X P AREIE LS & T2, AR TGRSR
I A AR KR ZS I RTEE ) R 4 R R e
S 2% 3Tk
(11 I TR AR S GRS ST ] EL S5
F T H,2017,10(1):54-57.
[2] BN, T4 B G ARG B AR A FRIR R 444 (1],
G 5,2016(11):88-89.
[31 XL, R 4 R i R Sk DSPEIR AL R I 5t 5
SB[ AL TR S A7 FH,2017,53(13):156-159.
[4] FIRZETDSPEARNEH B GRS A% I8
IS5 E s TR, 2018,5(1):123-126.
[5]1 BENIRIETFPGARI AN miE G A4 IR IR B 52 ST
D] ALHT AR T 24,2019,

41



