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Part B
4. A 3D surface can be represented in a parametric form as

x:f(u,v), y:g(u?v), Z:h(U,V) (4_1)

In a spherical coordinate system, this becomes

x=psin@cosf, y=psinpsing, Z=pcos @ (4-2)

where p is the radius.
a). What is the effective range of @ and 6 ?(4%)

b). Find the Jacobian matrix of this spherical surface. (Hint: try to linearize Eq. (4-1) or
(4-2) by tracking differentials.) (7%) -
¢). Also find the normal vector at any given point on this surface. (6%)

5. The Fourier transform, F () » of a single variable continuous function, f(x) is defined as

F(u)-—'f:f(x)e_ﬂ"’“dx (5-1

where j=y-T ;and the inverse F ourier transform is

f(x)‘—‘f: Flu)e”” ™ gy (5-2)
A Gaussain lowpass filter in the frequency domain has the transfer function
H (u,v)= 4o 20
Show that the correspobding filter in the spatial domain has the form

h(x,y)=A2m 82 2m 8+

(Hint: Treat the variables as continuous and ( u*+v?) can be replaced by a distance
square.) (17%)

6. What does the equation A4X =8 mean to you? How will you solve the equation?
(16%)




