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Figure 3.41 Laplacian pyramid blending (Burt and Adelson 1983b) c� 1983 ACM: (a) orig-
inal image of apple, (b) original image of orange, (c) regular splice, (d) pyramid blend.

3.5.5 Application: Image blending

One of the most engaging and fun applications of the Laplacian pyramid presented in Sec-
tion 3.5.3 is the creation of blended composite images, as shown in Figure 3.41 (Burt and
Adelson 1983b). While splicing the apple and orange images together along the midline
produces a noticeable cut, splining them together (as Burt and Adelson (1983b) called their
procedure) creates a beautiful illusion of a truly hybrid fruit. The key to their approach is
that the low-frequency color variations between the red apple and the orange are smoothly
blended, while the higher-frequency textures on each fruit are blended more quickly to avoid
“ghosting” effects when two textures are overlaid.

To create the blended image, each source image is first decomposed into its own Lapla-
cian pyramid (Figure 3.42, left and middle columns). Each band is then multiplied by a
smooth weighting function whose extent is proportional to the pyramid level. The simplest
and most general way to create these weights is to take a binary mask image (Figure 3.43c)
and to construct a Gaussian pyramid from this mask. Each Laplacian pyramid image is then
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Figure 3.42 Laplacian pyramid blending details (Burt and Adelson 1983b) c� 1983 ACM.
The first three rows show the high, medium, and low frequency parts of the Laplacian pyramid
(taken from levels 0, 2, and 4). The left and middle columns show the original apple and
orange images weighted by the smooth interpolation functions, while the right column shows
the averaged contributions.

Laplacian pyramid blending (Burt and Adelson 1983b)
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Affect of Window Size
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Affect of Window Size

0

1

0

1



Good Window Size
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What is the Optimal Window?
• To avoid seams

– window = size of largest prominent feature

• To avoid ghosting
– window <= 2*size of smallest prominent feature

Natural to cast this in the Fourier domain
• largest frequency <= 2*size of smallest frequency
• image frequency content should occupy one “octave” (power of two)

FFT



What if the Frequency Spread is Wide

• Idea (Burt and Adelson)
– Compute Fleft = FFT(Ileft), Fright = FFT(Iright)
– Decompose Fourier image into octaves (bands)

• Fleft = Fleft1 + Fleft2 + …
– Feather corresponding octaves Fleft

i with Fright
i

• Can compute inverse FFT and feather in spatial domain
– Sum feathered octave images in frequency domain

• Better implemented in spatial domain

FFT



Octaves in the Spatial Domain

• Bandpass Images

Lowpass Images
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Pyramid Blending
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Blending Regions



Laplacian Pyramid: Blending
• General Approach:

1. Build Laplacian pyramids LA and LB from images 
A and B

2. Build a Gaussian pyramid GR from selected region
R

3. Form a combined pyramid LS from LA and LB
using nodes of GR as weights:
• LS(i,j) = GR(I,j,)*LA(I,j) + (1-GR(I,j))*LB(I,j)

4. Collapse the LS pyramid to get the final blended 
image


