Argument for Scene Categorization with Image Amplitude Spectra

Gabor Model
In order to measure our model accuracy, we
compute the Euclidean distance between the
amplitude spectrum of each noisy image (i.e
Beach and City with N,, and N, noises) and the
mean amplitude spectra of beach and city
Gabor Model categories. Images are associated to the closest
category. Accuracy is the ratio of good
associations to the cardinal of each category.
(Figure 2a)

Behavioral Measures
A 2 x2 ANOVA (Mask x Category), carried out on
accuracy, showed no effect of Category (F(1,10)
<1), an effect of Mask (F(1,10)=6.33, p<0.03):
Participants responded more accurately for
horizontal mask (N;,) than for vertical mask (N,),
and a Mask x Category interaction
(F(1,10)=10.14, p<0.01): Participants responded
more accurately when the amplitude spectra of the
mask and the category were congruent (I, and |,
conditions) than incongruent (1, and |, conditions)
(F(1,10)=12.025, p<0.01).
A 2 x2 ANOVA (Mask x Category), carried out on
correct response times, leads to similar results.
(Figure 2b)

The categorical noise contains only
information relative to the scene
category in the amplitude spectrum.
Then, all (other) things being equal,
if performance on scene
categorization varies as a function of
the “category” of the noise, then the
amplitude spectrum carries some
useful category information
processed by the visual system.
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Figure 2 : Percentage of accuracy as a function of the scene Category (Beach vs City) and
the amplitude spectrum characteristics of Masks (Horizontal vs Vertical).
(The scales of plots differ.)

As w(x) is a white noise, its module is constant and its
phase random,
jrand(x)
N, (x)=[M, (e

If ones swaps the phase spectrum of a scene, it
contains no more image specific information and
therefore the picture could not be recognisable [2]. We
could assess that if the phase spectrum of a signal is
multiplied with a random signal, the resulting signal is
random:

N, (3) <[, (= )
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