
6.300: Signal Processing

2D Convolution

Suppose that f [r , c] is an Rf ×Cf image and that g[r , c]
is an Rg × Cg image. The convolution (f ∗ g)[r , c] is an
image of size (Rf +Rg − 1)× (Cf +Cg − 1). By contrast,
the circular convolution (f ~ g)[r , c] is an image of size
R×C , where R is the length of the 2D DFT along the
row dimension and C is the length of the 2D DFT
along the column dimension.

f [r , c] → h[r , c] → g[r , c] = 1
RC (f ~ h)[r , c]

F [kr , kc] → H [kr , kc] → G[kr , kc] = F [kr , kc]H [kr , kc]
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Agenda for Recitation

• Convolution, circular convolution, and filtering in 2D

What questions do you have from lecture?













Convolution and Filtering in 2D

Consider the four images shown below.1

Which image(s) may be constructed by convolving
(~) two of the other images?

1The brightness of a black pixel is zero. The brightness of a white
pixel is greater than zero and may differ between images.



Convolution and Filtering in 2D

Which image(s) may be constructed by multiplying
(×) the transforms of two other images?



Convolution vs. Circular Convolution

Match an expression to each image above.

g1[r , c] = f [r , c] ∗ δ[r − 100, c − 100]
g2[r , c] = f [r , c] ∗ δ[r − 100, c − 200]
g3[r , c] = f [r , c] ∗ δ[r − 200, c − 100]
g4[r , c] = f [r , c]~ δ[r − 100, c − 100]
g5[r , c] = f [r , c]~ δ[r − 100, c − 200]
g6[r , c] = f [r , c]~ δ[r − 200, c − 100]


