AYEa—-5EVar 80-17
(1992. 11. 20)

RTFRVREL DR TR E
L8 #—  HRE=

HEXPITHEERT S
T 376 A4 TH K LHET 1-5-1

B 5% L ARXTHE, WET — & O EAREE O RBRTE CEHE A 2RI E 54 50 FREDON
PEMETRTIN N7 b CPERBIRZ FATED L, 2OR2EEY U85 oMt 5.
T LCREDOHT % BN CIEBI L S OMEC BRI AIED X 5 M EWERBHICH LT y2 B
FERAMET 2, ZLC ThkEF ey Fv 7, =y CHA. HkA, HEA. MESORTE CERT
WL T ¥hy 7 BREBEEE AT ARELESBOND C L %Fd. C o0& EHkE, B,
THEAR SRR S I > T b 3 LOREME L v R ICEITE % v 7Bl % 53,

HXF—7—F (RHRE. EFA=vF o7, Ty IHE. HEs, HBA. B

Statistical Test for Geometric Hypotheses

Kenichi Kanatani and Kouji Urasawa

Department of Computer Science

Gunma University, Kiryu, Gunma 376, Japan

Abstract A rigorous statistical foundation is given to the process of hypothesizing and testing geo-
metric properties of image data. Points and lines in the image are represented by “N-vectors” and
their reliability is evaluted by their “covariance matrices”. Under a Gaussian approximation of the
distribution, the test for geometric hypotheses such as collinearity of points and concurrency of lines
takes the form of a x2-test. The test criterion is explicitly stated for testing model matching, edge
grouping, vanishing points, focuses of expansion, and vanishing lines. All test criteria do not contain
ad hoc constants to be adjusted, and no computational problems arise if vanishing points, focuses of
expansion, and vanishing lines are located infinitely far away. A real image example is also given.
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