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Fig. 2a. The “Hotel” stream: four of the 150 frames.

Carlo Tomasi and Takeo Kanade. (November 1992.). "Shape and motion from image streams under
orthography: a factorization method.". International Journal of Computer Vision, 9 (2): 137-154.
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Fig. 2b. The “Hotel” stream: the 430 features selected by the automatic detection method.

Carlo Tomasi and Takeo Kanade. (November 1992.). "Shape and motion from image streams under
orthography: a factorization method.". International Journal of Computer Vision, 9 (2): 137-154.
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Fig. 4. Qualitative shape results for the “Hotel” stream: top view of the (a) computed and (b) actual shape.

Carlo Tomasi and Takeo Kanade. (November 1992.). "Shape and motion from image streams under
orthography: a factorization method.". International Journal of Computer Vision, 9 (2): 137-154.
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Carlo Tomasi and Takeo Kanade. (November 1992.). "Shape and motion from image streams under
orthography: a factorization method.". International Journal of Computer Vision, 9 (2): 137-154.
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Carlo Tomasi and Takeo Kanade. (November 1992.). "Shape and motion from image streams under
orthography: a factorization method.". International Journal of Computer Vision, 9 (2): 137-154.
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Carlo Tomasi and Takeo Kanade. (November 1992.). "Shape and motion from image streams under
orthography: a factorization method.". International Journal of Computer Vision, 9 (2): 137-154.
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BEE, LB S5 ST B a—FE Va A A= AT 47, Vol. 45, No. SIG 13(CVIM 10), pp. 64-73, 2004.
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» SSD (Sum of Squared Differences)
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Horn-Schunck® A%

B S EONSOMEREZALNT, BEEEARTEHT
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m B.K.P.Horn and B.G. SchunckDetermining Optical Flow,
AI(17), No. 1-3, 1981, pp. 185-203

dE
dr

= 0.

Using the chain rule for differentiation we see that,

aEdr+c?E_X 8E

ox dr  ady dt = 0.

(See Appendix A for a more detailed derivation.) If we let

_dx _dy
“-dt and v ar’

then it is easy to see that we have a single linear equation in the two unknowns
u and v,

Eu+Ev+E, =0,



Horn-Schunck® A%

5. The Smoothness Constraint
One way to express the additional constraint is to minimize the square of the

magnitude of the gradient of the optical flow velocity:

2 2 2 2
() +(5) = G)+G)-
ox ay ox ay
Another measure of the smoothness of the optical flow field is the sum of the
squares of the Laplacians of the x- and y-components of the flow. The

Laplacians of u and v are defined as
,  0'u | du ’v | v
Viu = + d Viyp=—5+—.
ax*  ay? an U7 axr 3y
In simple situations, both Laplacians are zero. If the viewer translates parallel
to a flat object, rotates about a line perpendicular to the surface or travels
orthogonally to the surface, then the second partial derivatives of both « and v

vanish (assuming perspective projection in the image formation).
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B.K.P.Horn and B.G. SchunckDetermining Optical Flow, Al

(17), No. 1-3, 1981, pp. 185-203
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Lucas-Kanade M A%
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KLT feature point tracking Edge feature tracking 1

Edge feature tracking 2 Edge feature tracking 3




previous method (2008)

new method (2009)




