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Commercialization of all-surrounding monitor with
parking frame detection function
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Abstract

We, DENSO TEN commercialized surrounding
monitor system using three-dimensional virtual
projection view point technology, and it was
adopted as Panoramic View Monitor by TOYOTA
MOTOR CORPORATION. However, Panoramic
View Monitor has been required for built-in
parking frame detection function of IPA (Intelligent
Parking Assist) that assists the parking for driver
by controlling a steering wheel by detecting
parking frame from camera image, and also
required for integrating parking frame detection
function and HMI (Human Machine Interface)
function, and for the improvement of image quality
because of high-resolution of four cameras for
Panoramic View Monitor (digital transmission).

We already established approaching object
detection technology based on image recognition
technology with vehicle camera. In order to realize
this parking frame detection, we have developed
a new detection algorithm, and a high functional
product involving new HMI technology such as
brightness correction and others.

Angle Vision™” Z #fb L. b+ 3 % BB ARIC
Panoramic View Monitor & L TERHTHWTW 5,
4B L L 72 Panoramic View Monitor Tl&. 7
A T WAL HEEHMZBRA LN v PV 247 -
TRFIANDOEHREZLETHIPA ([ yT) TV
YIMNR—=FVTTYAL) OEHEMRABERE Z N
L BEHEMBARKES L OTHMI (b a—< U=

32



DENSQO TEN Technical Review Vol.2

33

VA V=7 x—R) BT ETHI L 7,
Panoramic View Monitor /IO MDD 7 X 5 H3E;
Fb (FYINMERBML) ChYVmEEZM TS
LEPEETRD LN TV,

WA TIEHRA 2 T 2 H v - W & L
THIEW WINPT 2 M. L TW B D, S HOEEH
PNz £33 512h0. FileBmrvay
A 0% % L. BECARIE 22 &0 Ly HMI il %
Py ANn7-Ebkne e 8am 2 s L7z,

CORTIZ. ThHEDORHAIZOWTHINT 5o

2. =
2.1 VAT LEE

BRI BRRE A 2P E = % O ¥ A 7 AR
ZRs (B 1) HWIZHATT SR> D ELR A
A T OWR % FHERE S 1 CTHRMLES ECU I
AFH, WODFI VT IAFEZHNHLTAL V<A
IVBIOEBIA T VCH A TGRS ZIET,

Rk~ A4 3Tk AJiAh 2 5 BARAE 5 2xt
L CBEB AL % )i L CAN@R 2 LT
Intelligent clearance sonar/IPA-ECU B BLHH A
iR % 3%139 %, Intelligent clearance sonar/IPA-
ECU T3 BEHL MBI R 2 L ISR S I 35 X OVH
R AV S LB 2 it L. EPS-ECU ~$815 5.
JESHERL ECU ~ H BEEE B B B 2 %185 %o

EDIAL Y4 AV TiE, 44 X5 5 RI% L
(W HOBRBE B E Y A e L, S RakfE S 2T
FA AT VAT 5,

FEBEERECU
AR et mams | 7
81 — INAIY ==2
| FronthAS = 7 &5 A
5 b
Lefth*s g ¥
b 1
Rightix5 ; B Nk =
g - EEREREE v
BackBiAS 4 k
smes i
L eRaEva
4] [
S |7 |
[l N
— |4 BEERRA
>
= L
,,,,,, EEE
BERRAIER
cangE || |
I l o ; %ﬂ,E,E,i, SRR 7
ICS/IPA-ECU EPS-ECU
frsiac-— NS RIVi2AE
1 YRT LB

2.2 BFEEREH X IS LIZECURH

Ji LB MR O S EALEBLO 72D, ek D
VGA (£ 30 HHi%) 75 QVGA (120 )5 W)
DAHAXFZXHEZRAL, A X T - LS ECU
Moz e LT, BlfERET 1 X%z
FH L7z,

P92 D FIRIREE A A T WARAE 5 % 3D-View iR~
BIOA X T B AR E LR 2 &3 v HMI O
MAERT L7020, T2, BEFHBmbkne 2 923
5720, PERIAK AE OBV RE &2 FE o m e
<A avEFHLL.

RO ERREE S A T WARME 5 PR, SRR
LB D X OB AL 2 — > @ ECU THBL
TAH7HD, Hiliaxr v, REEEET1I A
7., BEEEET2IX 7V EHE c BAR—Z
® Surface Mount Device 2 &7 ¥ O, £~ 1
Y BL~A T VLR O SEEERLOFE
Jti O /NRVEIR R O FET 21T - 720




EEMRAIRE N AR T =Y DRMBIL

2.3 ECUBEDRBN

MERGOMELZRT (B2, CoO®MIE—
BOERE LT Yy — Y THIRT 5, DDA 2
THDLDEBEEEGEST 1 ANB X OEHERES
2 TOWARM JIIZ1E. EMC %} 5 @ 7z ¥ Shielded
Twisted Quad 2 %7 ¥, B X O Shielded Twisted
Pair 2427 ¥ ZHRH L. ZoOW BRI < 4 2~
WCEDRBEERT L0, Ly r—2iF7 03
FAHhAPMZEDe—b U 7hEE L.

B4 X 1167 x 162 X 20mm, EhE 1710 g
K2 HEHDOES

3. HMIEFXTF%E

3.1 {FHER{G D FERE M IE ST

WRDOLETHHE= 7 TRMUDDHEEH X 505
ALz Z2 20 FHARMUBL, 714 AT L
AWCFER LTV 720, il JE PR o BB 2L T
LRI H X 5 B OB =S IS T vz,

GO Y AT ATEEA AT RIS [F U
T COBREAAE H U whEHd 2 Bigg L7z

RIZHIEH LR 70— 273 (H3),

v

OE—REROIEE ZHhit

QONASFEIEEHHIE

O EBRG 2 AADT 1 > FH1E

M3 EEMEETO—

D% A X 5 THE SN 5 [ U WG P o B Al 2

FlS U, MR & R
Q%A X FHOBEAZIOEEES X HITH LWV

BRI < . BEVBMGIE 5 < HliE.
MR k%W % < or B < #iiE.

KA X DOREEE T A X T O WALE R A A
SHEE. PHBREE GEizs — ) WX W BT 5
7o, SFEIFELRY—VEMIL. MEREF 22—
—v7 L7 (B4),

o HBABL

HEREIE A IR IER
M4 fEEHEEOIIEER

3.2 BEFED X T IC K BHBRGRE

TFOATARXASHOTFIZIVHRATANDEWET,
EFME =7 THUALMRE T — & 4 AH %A X
FSEPUMEICEEM L. 4 A7V A ICEkM e A »

34



DENSQO TEN Technical Review Vol.2

35

TR ERRT A ENWEE o7z LA L.
B2 BT A L7z X 9 ICERT 5T,
BHEA/NS WHIR TERRSIND 55, EkiHl 7 H 2
T WR O 2 5 LRI R 2 553 % &
B oTze SOOI THR ) 4 X(ET L)
PRAET D E IR o7
FEDOFER, IR/ 4 X (ET7 L) ZLDOH X
52 —SICHINT A LIS B MEDMT X
(R¥%) TRETHZEVBbDP o7z TD2D, %
e LTI 2 G35 2012 H 5 A Uitk
172, 174, 1/8 DM Z T AR L., €D
WA % i > TR 2 K35 & THLR ) 4
XEPHlT 5 el k-7 (BA5),

( AINATHRR )

1280

\\ XIERE

( APnASEME )

1280

IR
5 FIYIVRE/ A TIFROUIEFER

3.3 IPAEEHMI

it & o IPA ¥ A 5 A H» b Panoramic View
Monitor & IPA 23##59 % 2 & T, BEHUH]#IKE O
REFHDHYE L7 WHBEDOHNEFIZD W TR
35
OEEHLHEI HMI

PEK IPA ¥ A 7 & CTIXHHR R L - BB o5
FZHR LTy EADON Y FIVELECEE B 2 8 IR
& T w72 2% Panoramic View Monitor C (& ]
iy yFTFAL s MCHERENRZEBINTX S
HMIICZHE L7 (E6),

(IPA]

[Panoramic View Monitor]
[PIDRAYyF &AL NI FE]HE

e, L O

.,_.
6 BEEEAMEIR HW



EEMRAIRE N AR T =Y DRMBIL

@Y% LALE HMI

e IPA ¥ A7 A TIXYE LALE £ ToMRER
N A v T — & THERLTWz2S, Panoramic
View Monitor TIEIFHBEB L7022 Ny
7 AT WG O BN Y) R UAZIE 2 2 ED T Hif
TAHIETHEMIONY)RTVERRICERHL
(B 7)

(IPA]

hRUALEFR R

7 tHRUAIE HMI

@REF ik HMI

fEk IPA ¥ A 7 A TIEMESIBEHL A © o> Hi & 1)
BIRZEH X THURZR LOEM A 5 A2 P THERLT
7223, Panoramic View Monitor "Ci HiHHT D &
P R 2 H IS BRONL (R & PR TR B AEARIC
EH L7 (K8),

Y7 h- QT ARRE

>/ ~: A

8 H#it5IhE HMI

4. BEEHEE 7 IV X LERF

4.1 BEERANLIRHIE

BFEHRERALEOMEZRT (B9, kD
IPA XY 7 H A 57203 CEEBMZ M L T iz25,
CDYAT A TREFREOBMES & OBIRE
ZH LT A0, 4 KA AT HHOTE K%
Bas %,

36



DENSQO TEN Technical Review Vol.2

37

Mt LB, BE RSB 2 S L 7ze
MOBEHMTIX, AR, WHlOMFLZ BT %
VEDRD B 05 BEHEMRE TR Twiz ), B
DHFENROVEN, Bk oRemibtLTLE
AT LT, WHloBZIEL S BT & ¢k e
oTLEITEDDote ZD720, ¥, B
HRGRIBETh TR TN TE 25912

IRBUICBEEAMER  ARFNUIEE SRR

S
omessaE O EmEFHH
QIRRIATE o
onEmxTMmE \_J MR

9 BIEEMMENIAIEEIE

IEULLMRAN

4.2 BEERRMNIET O—
RHEUEEEMR  RANUEEER
BEEMR AL O 70— %257 (B10). 9.
FARARATBEOY T H A T OWLLRA S Bk die [ 4
AT 5, RIS, TNOOBETHRE BWEDOEEH
P R OB 2 MR35, COMALZ
BEHR 0 [F i %2 — 2 O Ji ] T Intelligent clearance
sonar/IPA-ECU IZ3EE 5 2B E LT 5,

S OARNSER T UTHNGERR ST £ SRR
BEERARARIR L BEERIM IR WRIBUREI SRS REILRETER
!
ErESiMIBE

BEEAMRAFESR
10 BRssmMexiE 7 O—

W BRBER A ORE R, WY O BERL I —
DEBHAZ VI LB bh ol ZOMAREEE BEOBENCLBRIRHN
T, CEBOBERERZRAITE 5 X912, BEHE K11 ZEROBEMRLE




EEMRAIRE N AR T =Y DRMBIL

B EBE DR 2 AT\ KIS, BEHOMRE S8 T %
OO CENRE G EDOMTEE M2 R L 42
WE ) ICHEERE R RIS oo kL%
7928 T, WHOMTIEL S BEHAZHER TS
5XHicLl7 (B11),

4.3 BXERRAIERERTAE

BE O O PERE R & LT, WEaAIc kD
W, B~ MY 2 R X B IR B X O
13 To N ¥ Lakili 2 47 - 720

AHili~ N ) 7 AT X B IEARMEREREI Tk, N T
Y X RMERE RS & 0B Uil B 2 W9 5 720,
BRI IR, BOHIRE, 2 & RIER ED8T X —
ZREIC X ML REOMEN 2 R 51LT 55
fli~ bV 7 ZAZLEK L. T8 CTOMMBMED S HE
JER YD TR D AR, Mz T->72 (B12).

¥ N 3 UEFl<ld. BEEFE 4 072 8 OfERR.
A~ Y 7 A THY SIF L 72 BEHRE 0 5 O 72
O, A&, gk, BmE. B HEE L
DIRFG A= DOREENSFHFM Y — > 2 EE L.
ARl 24T > 726

NS DO R, O RE B OB %
WHIWEETH S Z EFERTE 720

5. &EHYIC

L, HAXAFDF T ¥ VREALIZHE 9 HMI £
Miv AR T WARD O BEHE A 2 MRAS B Wi R AR
i, Zh o Z2HEET 5 ECU ORFEICET 5L
HMAZRA L7200 FHRELA VAT 213201846 H
W hayHBERKEEr SRS NZ 75
v ICERATHW 72,

S, BWITE KL TL 2 HE RIS T 5
72T, 7z 7 HMI Hofbr <2 i {5 a2 B 2 UL A
RIANDBLYDRLTE L EEELEY AT L%
FL. HALROREITHBML TV &2,

6. ikt

B, CORBICHD. 35 HE S
Ktk B 2 SR AEPATERR O 22 IR OBRE B
SO &4k, BRI OB RIS O & ) E#HE L
E35 2

+ Multi Angle Vision™&. WX &t7 vV —7 v
DREETT

- CROWN (7 5% ) &,
DEFRRERE T,

NERAEEIE NS veg i

QEIRE / DFHEL

hi-Ti: e 7 R
PRI

_____ -2>9U-h
= =A%

BME SR

Kix-RERE

HEES
X
- B
&
nE

hrIh

-NINER
- RIFTAHR

BEERORAR

-—7AHR (12
-—7AfR (B8
- ZAHR (URY)
e

BkE

BEEL  BARNREIEE
BSERE2 ¢ KRBT, SMELIRIR
BRES 1 2055

X 12

< FUTR

38



DENSQO TEN Technical Review Vol.2

39

FHBNT

HIAR fick

RFEHE ToOB

VICT #HMiAH
R NNAY;1
i

W i
RELE ELDC

VICT HiftiAEk
DR B

wHA HO
&

Lk K&

VICT HAhiAER
S PUBART B

il
EP A

VICT HiatiA %R
S PUBART E



