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Development of the autonomous vehicle in Kanazawa University

NAOKI SUGANUMAT?

In this paper, the autonomous vehicle developed by Kanazawa university is introduced.
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Fig.1 Onboard perception sensors



TE LB 2 T
IPSJ SIG Technical Report

Digital road map

Vo0l.2014-CVIM-192 No.3
2014/5/15

- - Path planner modules - -

(Waypoint, road boundary,

Limit speed, etc.) -- Perception modules -~

(-
Environment Perceptor]

]

Omni-directional camera 1 {Static obstacle map generation]

Omni-directional

‘o Yo

’

1

1

1

1

1 H . .
1 |i (Reduction of occlusion)
e

[

T

1

1

1

[0

1

High definition LIDAR M D e kg
A \ i (Future pose prediction)
[Mllllmeter-wave RADAR ) >

L
Map matching

(Pose compensation by map)

e

GNSS/INS ) _—i—:[
(GNSS+Inertial Navigation System)

 Y(—=

1
| L \
LIDAR ]—I—»[ Lane marker detection ] '
' ]
F72, HAL— AT —EICIE SRR AR T R

FHMELEHRI T —H AT, £/ 70RATLAEY s
VURTABERINTND.
22 BENERVRATLOBE

HEifEDO 2y ML, ZTL—%, XFT7V 7, 7 b
UN—ELTCOT I/ Fax—FEara—4H#EL, Bk
EW%EELooH%mifEEWKaﬁﬁﬁﬁétbr
I, BN O R e FAET DMERDH D, 2D
_@;9&@%&%%%$%%¢%K£%fézkm,f
TENE, EHEEOBLE N B FE L RV, & 2 TARIIE T
B2 1IZRT LI REBEE D L ICE Y 2 — kL, LA
D TCP/UDP IP %y hU—27 7 ha ) HNWTEY 22—
IV THRERERESCVID T 5580 AT A EREE L
7=,

K2 1ZRdEkHie, BEHEENPRL WD HENERY X
T A TIEKE < o) T3k (Perception), A7 Z =7
(Path Planning), #ilf#l(Controller)?> 3 DD E Y = —/LEEN S
OS> TND., Z0) LRIMREY 2 — VBT, AR
W, vy Iy F U, REREDO I ODET 2 — b
RERE ST 5. EREERRE Vo — VL, HEmEIC R E
L7z LIDAR 76 A& M35, LIDAR 75 IdHEHE & X

HENESND DT, KERIIBRFHEEN S I~ 7 o
N EROCTHABME, ARofmRs#fEsnsl <

T F TV 2— L TIiE, GNSS/INS ¥ AT L1
B A H EON EESIER IR E 2 5%Em+ 50 Zhix
FRICERTHBREESC b o % LN 72 & GNSS {55 23l S e
WEREEIZ I T GNSS/INS & AT AR KE7R2 R 7 F3EsE
EELDIZOTHD. D ORERREY = — VT EEL

HEhiEds B hE O b E MR & e B e A E RIS
BREAERT S, BERABE 2 — T drRA— oW
NOHELNAIEREEICERBLOEEY 2 BH L, B8

WEDEE 2 HEET 5. X 3@)IE B _LEICHRE Sz
LIDAR B 6NT2RA > b7 T 7 RERT. g TR~
72 & 912, LIDAR 2> 5 138 72 3 Rt EBE oA 2 BUfS95 Z

2014 Information Processing Society of Japan

’
1 - 1
1 ( High level path planner) !
1 . .
<H High level planner :
: (Route selection) h
INE : 3! e N
b  Middle level planner ' Human machine interface
Ly | :(Finitestate machine/Rule base) > . .
- : > (Display, Switches, etc.)
: tv | \N %
» Low level path planner] ! 3
Tactile base planner 1 ( h
\_____( _____ P ___)____, ~ Actuators
__________________ \ « Steering - Turn/Hazard signal
! T » - Throttle + Horn switch
: Path follower 1! - Brake - Parking brake
| H Longitudinal controller : L
U (Throttle/Brake, etc.) \ ¥
. Ak
: Lateral'controller J : 1 Vehicle CAN
: (Steering, etc.) : (Subaru Legacy OBD-I11)
1 N \ Y,

(a) Raw laser point cloud

\ Ego-vehicle

N

e Static obstacle

o Drivable area

----Ego-vehicle

—E=1Dynamic object and
predicted trajectory

(b) Example environment perception
Fig.3 Overview of Environment Perceptor
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(b) Connection between new and old trajectory
Fig.4 Overview of local path planning
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