Solution

L et e denote the error between dataf(x,y) and
model g(x,y). By the least sgaure solution, we
would like to minimize the squared error:

@ =4 [fxy)- gy =& [0y~ a- ax- ay]

We determine the parameters a,, a, and &, by
solving the following equations:
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Solution

= 2Q [f(xy)- a- ax- ay]

2 f(6y)- 28 &- 234 X- 28,8

Na, 0 0

a0 = % é_ f(x,y) (mean intensity)

(N isthe number of pixels)
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= 2>Q BxF(X,y)- aX- ax®- axyH

= 2 xf(x,y)- 28, X*- 23, Q X- 23, Q Xy
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and smilarly a, =




Solution

Notice that a, and a, can be |looked upon as
f,’ andf,’, respectively, in the image region:




Solution

The slope of the plane then equals the
gradient magnitude:

(BN
The orientation equals the gradient
orientation:

q:arctan(fy'/f;):E




Solution

Numerically, we obtainf,” and f,” by convolving
the Image region with the operators above:

f. =(-17- 15- 10+40+30+26)/ 26 =54/6
f. =(-10-16- 26+17+23+40)/6=28/6

G, | = 9.3 (grayscale units per length unit)
g=30°




