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In the past decade, vehicle control technology such as ESC (Electronic Stability Control) and passive safety tech-
nology such as airbags have widely penetrated the market, and contributed to a reduction in traffic accidents and
fatalities. Recently, active safety products, such as the collision avoidance assist system have also been recognized
and accepted by many users, and we anticipate that such active safety products will spread quickly in the coming
years. Furthermore, research on autonomous driving is being conducted on a worldwide scale, and feasibility tests
on public roads have become possible. This paper introduces DENSO's research and development state in the field
of advanced safety technology — from the normal driving phase to post-crash phase — for the phases categorized

by the time sequence of the collision.
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Fig. 3 Millimeter Wave Radar
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Fig. 10 Pedestrian detection by Vision Sensor
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Fig. 17 Principle to achieve higher positioning accuracy

= A,
cylinder

Electromagnetic

valve

Linear

Hydraull :}T;ul 3
ear
Hol
CIf} Vawe.  pump
Eﬂ£ Reducing
1 Valve
i ECU
Wheel
wet Q O

Hydraulic Circuit

Fig. 18 ESC brake actuator

Motor
Structure

(Source: ADVICS)

Piston pump

(Low pressure}

Intake ——. Di

Gear pump

scharge
(High pressura)

Canstant direction of load
by internal pressura

Eccentric cam by reciprocal motion .
(em'sa «Discharge,—, om' Ay "
2 f/ \wave [\ Intermittent discharge t ; 1 Continuous discharge
- | Cmean [ \ ——— Discharge wave  Grwan
¥ | \ Pulse pressure: y 2 Pulse pressure:
|‘ ]| High Low
: Vibration: t Vibration:

High Low

(Source: ADVICS)

Fig. 19 Piston pump and gear pump



5.3 ESC (Electronic Stability Control, &9 ~NV)
BAIEIEE)

ESCIcftEShaHI#HI 7L —F1%, 2071 —FH
B MEFERE 2 H W CHL &2 il - Ik S e 5 8w T
Bie oz E# 2o Twb. EETIE, AEB
B LN E RO L7 0ICHE) 7 L — F
DAEEREZ S S L3¢ =—=2A0H 5. $7-,
EHHACCR H B #EinSE 0@ Lo g 7 v F
BRI A 7 L — RN X 2 R 1) Lo H ik
KIZE D, BARZToOREAS, @ 8EHET o
WMenzl, WHTL—%727F 21— ITIEEHRE
Wz E#FmLL KDL TS
T//—m,W7bﬁ477xkﬂﬁf7v—#7
JFaT—FRFELTEBY, HRECERZTY R
VTl T 7 F T — 5 R RCHE—, BEL T
W% (Fig. 18, Fig.19). JUTERASE % #D T\ 2 KA
T Far—51x, FYRYTORFOFHRMEZTHE»L
DO, EILENE, BAEOER L, KA MU
DHATEDY, PHRERLHB)ED = — XITHIGT
BEIZ, NA 7Yy FEoREARGRZ L —FH#Ee
LA L, etk e BB LICbHFESTE 5.

5.4 EPS (Electronic Power Steering, EE)/\7 —
AFTYT)

EPSIE, fEkDMEDRDY I, E—FZflioTA
FTV Y TEREET VAT A 0T, NIHEP LG
FORBMEFTERLTETWAS. HERDEPSTIL,
WL 28a, 72— Vt—T707k0, 2%4el
WHEB), ThALET VA MEEILET LX) ICHIEL T
Wiz, L2 l, REEORE, MIHEL)HRELRT
VAMNELEELTBY, TYAMELOREDK
EL D, EBI, REASNIEZROATTY
YA R HB L - F VDI RV A
FAMEE L TV AEAIZIE, AT T ¥ 7 OfilEE
IE23 LS Rn EETE L,

DL == REHR, TV —TlF, v~
3O 7 ATy FFaT VAT ERAT S TR
ERAASILDZEH L Twa. T2, %4 HOESE
ER R Oo2RBOMYT. L bV e v EMHL, &5
IZE— 7 Z2RMBME TS LT, T—F OB
IR L7222 EBRB) EPSHHMCU (Motor Control
Unit) #BI%L<w2? (Fig. 20, Fig.21). ZhiCk
D, RHETERBEPRELTD, ZORMEEIEL, b
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i
4|
i

TUyI—=T7=ANLb¥a— Voll8 2013

) —HOEHRETOE—F TV X N ikt 5.
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Fig. 20 2-drive inverter and dual windings motor

Fig. 21 2-drive MCU for EPS

55 KSANXTFT—2XEZ4H
RS D% <X, BB, BKER, FIRD %
ERIAND 2 —< 5= IR LTWS., F7-,
HEMEASEAR, —EORH, ¥ AT A08EEZH) &

WX%bé, FIANDREZFIFRILIL, YAT A
BRI N7 A N ICEREHER 2R3 2 & 24015 %
VBN D 5.

FIANREZERT D720, W XTEMo2FF
ANATF—=r 2= 2% L7 (Fig.22). 7 X 71d
A—FEBEICHEEL, FIA N0, KU, R%E R
LT, BEIMEICX Y mRIREL, BH (F1372%) 12
FOIRAREZMEET 5. IRAEZHEET 572012, IR
S & AR O o B H R & S L TR A e B B &
ML, FMIgEERIC X o THBIZHER L7219 (Fig. 23,
Fig. 24).

20124F (1 [ 28 A4 AL B R, AL e v geoN

AL IEET, [NAFHBRERRA S AT 5] OF
AESEER A ST CHEMI L7z, FlAEBRE S o [FEA%
BT CEREIFEIESIN] LORBIREN, EH
BN T E2HEIED 5 S OAEMEEHERETH 2
LB TET.
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Fig. 22 Driver status monitor
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Fig. 23 Eye blink features correlated with drowsiness
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Fig. 24 Comparison between observation and estimation

by eye blink features

6. Hhi)IC

AEGTIE, WE B> SHEE T TRL - BEE
RS2, 70V —0REREFMAREOBUIK L 1k
I 72 LA & A L7z, et T r B Bl &
TR EEHRPZOL DR LTV EFREIC, Hril
ENZBT 2 H oMz En1ko 208 H ), Hb)
HEEZHbHEA DFEHITRE V.

MR oMmE, BMTFEY2n] €y b—12, it
RoGBEHFREOER L BIRL T, £3F 38N
WG CTh %.
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