A 1 —2EY g 55—-1
(1988 7 21)

ALV D 7= D PDFEPE DO 3 XSTHZ AR IZ 5T

'J\UJT‘E—T‘, ﬁﬂ—'ﬁﬁ, ﬁ@ﬁ_’
BREARZEIERERIEN

B #5Ef7H (ALV = Autonomous Land Vehicle) @D, EHREE» SEHD 3K
REEEABEATEFANTYILERT. £7, HECUABEBNETREERET IV ER
BES. Wi, ARLICBEEIhAERNEORBETNVOERMEEHEZLTWSEHREL
T, BEOZMETOERRY M 2RTEARSFERZUL ., Cho ORI HERE
BERICRIFEERO3RFEBRNRE 2, BEOBHICL > THENFTEELRSLT
EMENE L. 2T, TRERHCADERBERIORATY T TREMEL THEEZKE
LT 2FEE2RETS. 57, REAIETS L00NHEE2 KD 3 2D OBINEDT IV
TYXL%27T. BRCEBOBABEAWTHLEM - AERETRTY.

RECONSTRUCTION OF 3D ROAD GEOMETRY FOR ALV

Chizuko Koyama, Kazunari Watanabe and Ken-ichi Kanatani
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Gunma University, Kiryu, Gunma 376, Japan

A new algorithm for reconstructing 3D road geometry from images is presen-
ted for the purpose of autonomously navigating land vehicles. The
reconstruction is based on a road model idealizing real roads: A road is as-
sumed to be bgenerated by a horizontal line segment of a fixed length sweep-
ing in the scene. Then, the "constraints" that ideal road images must satisfy
are expressed as a set of "differential equations". The 3D road geometry is
reconstructed by numerically integrating these differential equat,iohs. In order
to prevent "numerical instability", a "correction sheme" is proposed to stabi-~
lize computation: At each numerical integration step, the computed solution is
modified in such as way that the required constraint is always satisfied. We
also present a "relaxation sheme" for computing the initial data for the

numerical integration. Examples based on real road images are also given.
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(811751 (Sk1=Sier) * " (Sx-Sxe1) (S5=83cr1) &
(s=sp_1)(s—sK)

A6
(Ske1-8ke) (Sper=sg) = (a.6)
EEZBNE., LENST, i W&
. 1 Asy Asgy
= AsytAsy,; Asgy (i) + Asy (XiXx-1)] .
(A7)

LB, BEL, ko 2y ICEL T, UTORBE2HE
EI2RAEANWS.
x(sp) =xg, x(81) =%y, x(82) =%
x(sy-2) = Xy-2> X(Sy1) = Xy-1, X(Sy) =xy (A.8)

lLagrange OHHI AR 1 ZAWTERICT hIE
1 _Asj+As;

5 (x1-%0) L (xp-x0)]
Xg= X1=Xg) ————— (X~
0 As, Asy 7% AsytAs, *2™%o
Xy = L A sy (Xy—Xy_p)
N Asya AsygtAsy N ON?
AsytAs
—A—SNNXN-XH)] (A.9)

%85,

PER-ARAOBERIy TicHToLick), FHEM
MOy CHPEBREEICEREIR, BER L X2 x(s),
¥s(s), k4(s), ¥s(s), s=Lyr, & TBAKEBIT O Y T4 &
LTHATES.

1382 B. MBMEE R 5 L0k
B ERED DI, 1=r=0i25 3 Ry R,

B B2 £ty A2 bERD BEME

OUBMENBEICES. ChoORXBMAETOE
BEPOEERELI VLS, AFLER, Bl Y —
BEERMWHIEMBIIBRTS. LrL, ERERO
ArboREFAEZNRIZZLAEAZEEZRW., 2OEDI
KOESHEBMEICLZ7NTYXLEELS. Ch
W, ERREMENETRIELALRETHLENS
WEiEs<.

ERRAELEEL, DASOLY XOHLOEH
Zh, AATOXMEKRTEL @D S FHM- RAESE

6, 295%5. EBlLEDROEBEED»S.
- hx _ hy
fsin @ ~xcos 6

" fsin§ -xcos 8 ’

=fsin6—xcos9 (B.1)
ER h6,.f ZBATHLD0T, BEBHRVPKETHRIEH
MAMEDIXRTERERIEN (B.1) 2k DEELERR
EBTES. ChiciDBohAERIE-EOBERD
BT TH 5. Hic, BHYE—EFTHRIFLIE, BHITKE
TRZWEHERTES., L2L, B TERET A
PiiR&-oTEEXAh, RBRET AV PEEET I
G TEBROEAOBRAREOHISHG 2EDRLT
BioBW., CAZEDSEDIZ, KO & S BHEME
FHVITYXh%ZHWS (KB2),

FCORERAOHBMIZBFELAEEE X TROE
7 A b3, o2&, BEBRET A bOH
LEEYT, ROy -S54 d5. Ebiz, £
Y—94 VOBRTHRBELCETHLIEBRES &, MR
LORFHEHFLWHEARNET S, BT, AROMEE
EPRETHEITREL, BRYBER LT AV PEE
VE—FAVEEDS. (MHBRORSMEILELICE
BLTBLET 3. )

CODESCEDEER T AV FPORIMNTRTRK
ELE—Ele CHNIEERIIBEE BN KETH S L
BRzd. bL—EFTRIFRE, GHEIcX 2B 28
J 5 %M RyRy % (e/€’)Ry(e/e’ )R, THED X S,

(8)




