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Detecting Optical Flow with a Generalized Gradient Method:
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Measuring Object Motion under Non-uniform Illumination
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The gradient-based approach is known as a representative method to extract optical flow
(an apparent velocity field of two-dimension) from an image sequence. In this paper, we dis-
cuss a historical sketch of the study on optical flow since Horn and Schunck proposed their
approach of global optimization. And we introduce our original approach of a generalized
gradient-based method and related studies, which enable to evaluate optical flow under non-
uniform and/or non-stationary illumination. The generalized method assumes a conservation
law of gray values in the image sequence, and evaluates not only the velocity vector field
(optical flow) but also the distribution of non-uniform and/or non-stationary illuminations.
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Fig.1 Optical flow field with object motion. The arrows
show estimated optical flow by the gradient-based
method.
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Fig.2 Object motion and the matching of gray-values.
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Fig.5 An example of optical flow detection: (a) theoretical
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in winter (December, 2001).

Ty FSETS, RFNERETAHEETLIFAL
THY, BENOBRRPHEET2HBICEINLY
13, TOERTERK (T7N) 1ZlARL D, B
boTHA L WIRY BT OR EIZHd 2w, B
FEOWHHRAL LR ET LY, 25 LAMEADE
RS L B, 8IS, EFATOHEET N R
G TEL L, WESNIEROEESIIE 2
B, BG BT OF S CRIERSST ClCBEREY
B, BIHEETREEHD L TETOHET, W5
P BRI ) B TRFLEE WR 5,

2 ¥a—-5 7574y A (CG) TER L.
Yosemite B2 & E - T, SAHEEWHEOBEIC
&, 24 IR EB O KEGERRE LR Ra0
AZXL% L, EffOF 754 AN 70 —HRETH 5.
ZIT, BEOIHE (LEBHIL) oF—-s»05E
LNz70—=~N7 b hs 2 BHMBOEONVER T
WL, EEOZEZE DOLBHRE T 2 & THRIBE
BEOFDEEHRE L (B8 B]). ok, Bt
EEH P OEOMNE T FHT 272 T4 <, BE-STLO
7 E OB CE O N R ¢ VT, 2
R OERIHREDERE L T b, BEDET,
W OPDFELEH ULBRE LAEE, L0E
oD HEEPFBONLOE, BiEho 24 BEE
HZEH+ HaCERE T — & O A7 LT CHL
DhE, ZOoBEDTH (14) To=fxw EBV
T, E-STLO T (u,v,w) #H#E LI2BETH 53D
(0 8(c)). [ 8(b) DiEMiE, 24 BRIEMOREEZE
B B EE (u,v,w) ZIEELHETH Y,
REEHS (L) RE0EHBR (Fh) To®
EARE W, —7, BE-STLO & &SI Lok
BRZELE A G hE T i, BESOF
HIEPITETELZLVADHY, /4 X EUHED
S DFFEHTTILEEEAKE L 2 B,

Mar. 2008

iy

(a) 2 BRI O

(b) E-STLO #:THT i

(c) BHRRIEZET % v 7o Fillises

8 WEHEIC L 2REHERHWEOERHOTH : (a) H2HHEO
wREE (J7) &, TOMEE 1oy 7LF—5 3
B h 2 EHEOBOME LTI L 28R, (b) TEBOR
BEDBBEOTHERL, () IH50 Lo 24 BHEMOE

FEZE # LD B € E-STLO #:% W L 7c#if 2Ry
Fig.8 Forecasting cloud motion in the satellite image by
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on the forecasted image and observed one, (c) the
error-map based on the forecasted image after re-
duction of a periodic temperature variation.
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