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Automated driving is a recent hot topic for researchers not only in automotive engineering technology but also in artificial

intelligence (AI). Google Self-Driving Car Project is estimated to use the probabilistic robotics as a central scheme, which

finally removes the steering handle from the driver. Invisible full automation is an ideal strategy to prevent any potential

accidents, presumably provided by human errors, while a shared driving between machine and human is the upcoming target

of car companies and a transparency of all the processes why the self-driving car made a serious decision is crucial if an

accident happens, because the car companies have to take the production responsibility. This paper will present a new scheme
to combine the data-driven Al and the knowledge-based Al described by an upgrading ADAS (Advanced Driving Assistant
System) ontology. The concept can contribute to improve the reliability of Als to realize the automated driving to increase

the visibility of decision making processes to be interpreted as a causal connection like an inference that human driver does.

1. [ZL®IZ

T4, Google Car % H Bl 7Y =7 hOWFFLHH T Rk R 3
—EAHINDIZEW, N THERERETOFHEBEIZONT
KERBLNEE-> TS, Google Car HEHED H1.0x AWy s
2005 ¥ DARPA 7T R Fx Lo P THRMZIL O3 A
FEHAZ L —DBIHEZ R\ Thrun THHIEND, WOHER
ORT AT ADEZ F PP LEMEL TEAINZERLRTY
Z[Thrun 2007]. OFD, XA XDOERR, </La 7B, il
HEROMEEM ThHD. T+ BB T — 2N HE T hE
ThAHZEEFHEET UL, XA XANCEES BT
FEICEDFEROANETRENIOB2R2VN, AEiflit, A%

BOLHAREM A A T 5 B ENEIREBICK WL, B %18
ELTATENR E OHEFREFE O AT, BARRE ThHD. |
EHEETEAS BB HEA—T—X, sE2B o, ETo
FITAE LB HR T & 0D {h i )40 2 4 B 7 B B o i A< T’CI/ B,

2. AIHBEICKDERX R BB EmEl

21 BEEaL~NL

N &R D R O HETR & 38 122\ T, Sheridan(1992),
Inagaki(1998)? HELL ~L A3 HILN TOB[FEE 2006]. H &)
HNOBWIETE 2L, NT—RATFT TV TR — 74 R/
ETIL, PIMIA %O —HOEERITIL, (FEH THD AR,
FROIZEBMERERDOHLIEBME T HIELRGE T T80
BT, LoUL 10T R TEIREL, FATHTRHEL, &
NS EE RS D&, — 7, 2010 4EHESNTREEARY

HAE S R FEIRE, JUN DR R A A Mk T JE L, T808-
0196 AL LM EFHERK O VED2—4, 093-695-6159 ,
waga@brain.kyutech.ac.jp

I— NI EBSFEEREO T Fay -7 —F% 27 A (AB
S) DEBFHIE T 0T T LTIX, XAV DOy % B ERNHERT
255 0.4 BARIHIZ 0.06 RS, BEFIZ BT L —%035])
RN T B2 AT DL, FEBRICHEE 20km T
BEL7Z85 AT 0.7m RTICHIBIBEEEAMH OB LD R34
PHELTHERSNZ. h—F 5 —2a v 2T AT, #&%
BRPUTE L ORI DR R SHEBIEEZITO BB kL~
4 LWz B, BENEIREEICBWC, M TR EREE
L LA TOMR-BK T R2RE, L~yUL 6.5EMIZ—>2 D
Fh NN R THEFRIFIC, ZOREFEITINZB LT AT
L1k, EERE N %@?%fﬁ&ﬁ%m VAT LEENETEEETES
MR ARETHA. FEMIL [ 2015]TEREINTH5.

2.2 ADAS Ontology

SRR T 47 ALSCIER T O IR (VA7) 28 H L,
fEREZRE, BUBMET DLW T, FZREDNED LN TV
HOIZ, VRIRT o)~y BNdbDH[Matsumi 2014]. £l
DY AY & Ehie 22 M ER, FE XM BV %
AREICT 2R T v v /WiEI B BB Ry bR
RSN TWND., —F, )\FEMFE‘EEH%?E CIATE, Fo
AT BB ES T EFERERET D, 1 b
By AL O TEN I B 1, 5@1{51/«;1/ 2 b 7 EEEE
WHZEMAIRRZ s R OBER - SR BRI O A D D
ZERHMTHS. BIRM 2 FIERIL, L, Arhry—E0)
}Eﬁuufi‘u’ahéT 5*%L@lﬂn+k1}‘) Ajﬁ L‘jﬁfff
HBH[THA 2015]. B2 L 42 AARNBEONDREOT —H %A
A NEREN R TR REICALERL , RSN DT — X & B RO PR
LU TRk AT AVERL, HERR 12N T DA A (AR) — A MLEL) ©
Y, AR RNEE ST — 25, ERADOA
MR HHEMPLAO IR RS (HEdR) 235 CEHLEE LN TV A,

-1-



FIEFFEL, BT 4v7 Web THIAHWSNS RDF 12
Lok, FikFE L, SPARQL, SWRL C XA BRMER - HERR
T D[Zhao 2015]. EHINEMFEALFTEE L2 ADAS Ontology
X, Hi -4 B B O ZFEO A baY— TR T B 5 IER
BRINTEY, BT —F LV —RELTABENTWA.

3. BEELEAGKFRIEEDKE

BIFZETIL, VAIRTF v~y OISR 1L T DG
WRIE1EE S AT TR, 1055 DO BERC- s Bk & O ff H
EHERBTHHELLT, 7 —XREIR AT SHE R EIRRSL AT O
BN ERETSH(X1). ADAS Ontology EHEFHFIIEAHS
NI OB EREICHLERSZEOREEREBL,
W ORFOWEL ) RIS, AT FTRE I O W PR
FIRGA:, 15 5l OEZIBICBITHEO B, BITH,
M ZEDOIHIZEEL THE MO R 2 EITEN) B A E
T D0 DfER T RIS E PRI NDLERHD (X2) . FHE
W RGEETICBWTE, ERREOHEN —BICEELI LI
BIESHT, BRI EZALOHRICEED, AOEBRED

T —F_X—ALORENERN R FRICRDEEZLND.

Plan, Thought, Feeling

[Knowledge-Based Al'|
Logical & Empirical Intelligence
for Safe Automated Driving(1s ~ mins)

W{AT v

_/ Reaction Model based on

Sensori-Motor Responses to
Input Specific Situations (< 1s)

(Sensor Signal)

B1 T2 Al LERMBE Al ORMERHTORE

_

Output
(Control Signal)

?Habit based, Knowledge

Structured
|/ Risk
/ / Rule

Q V Road
|/( ~ Physical
II N\

[\

Y L

N :
/0 \
,/ 7N \\ Reconstruct
&Alert |27 :ﬂ i S

Prediction
o . ———-— —— -

Types of
\L Constraints
T\ (Background

‘ Observation Space ‘

2 ADAS Ontology &#REBABMNES REEGHDE
BRECHELGZEOBENFERRE

BLSRAIZ R B T 2 RO BN AE R IR IO B, XISIZRL
7o UAZERZHIHL (ERR), IV FREBEHEHRL- L
T, KIRBHRE G VAT DGR HEATINEN DD, B AR E
WERIE, KRRV ANOE LRI, 24k 3 B HE
B IERRE 2 [ ASE AL E T B0 kD
D, FEHETERSNDFM BN A B O T MRFENEE LR D.

4. F&O

A TiE, BENERAAER TRIEEEELLT, 7 — 2R
Al EPEGR NGRS Al O & B2 2L, Bl Al o
BHAMEL T ADAS A hay—E A D IOV TR~ 7.

H3 mELGHEEROONIEBKEDNH (L) &
ATHBEICHAFSND )R DEZEHA (T)

HEF
AFFEO—EBIL, MFHEEE O T, MILATEIENFT =R LF
— - FEERATR G B (NEDO) b Zsts iz Tk e
Ay P RZET B E R MERN LR RE I 0 B A &R A
B CEHIRIARN THREEAMT OB FER JE | D iR Z T Tz

e

[Thrun 2007] Thrun, S., Burgard, W., Fox, D.: #=RaR7 7 2 (L
HE—R) , HaIa=r—va X, 2007.

[(fGIE 2006] FRIEMCZ @ U X 7 BREEICIS T 2 A & AIBEREAR O i el &
THA T 5, BAIHHRIERE TS 89(12), 1026-1031, 2006.
[FeFE 2015] FeFERW: A TAHEIC K DIEIRSCE - B BhiEins,

W OBLMK EFRRE, FH A 54(11), 808-815, 2015.

[Matsumi 2014] Matsumi, R., Raksincharoensak, P., Nagai, M.:
Study on autonomous intelligent drive system based on
potential field with hazard anticipation, JRM 27(1), 5-11,
2014.

[ 2015] TidERERHS: AN — LHEGR, AN THREEDGE
30(5), 574-579, 2015.

[Zhao 2015] Zhao, L., Ichise, R., Mita S., Sasaki, Y.: An
Ontology-Based Intelligent Speed Adaptation System for
Autonomous Cars, Semantic Technology, LNCS 8943, 397-
413, 2015.



