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SPECTRAL CLUSTERING
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• Given N̂ = M ·N points, define a similarity matrix
A ∈ RN̂×N̂ using ε-neighborhood graph.

• L = I−D−1/2AD−1/2, where Dii =
∑

j Aii.

• Compute the first k eigenvectors u1, · · · ,uk of L and
define the matrix U ∈ RN̂×k =

[
uT
1 , · · · ,uT

k

]T
• Perform k-means on the rows of U and obtain the

clusters C1, · · · ,Ck.

PROPOSED CSI CLUSTERING

Taking into account the structure of Hadamard matrices, previous work in [1] proposes to design the sensing
matrix for each band as

H = W∆, (1)

where W ∈ {−1, 1}K×K is a Hadamard matrix, and ∆ ∈ RK×MN is a decimation matrix.
The proposed method consists of:

1. Design ∆ using k-means, see Algorithm 1. ∆(1) is designed uniformly.

2. Generate Wit and obtain the features from each band as f̄l = WT
itgl = ∆f l.

3. Perform spectral clustering on rows of F̄ =
[
f̄1, · · · , f̄L

]
and use ∆ to obtain the clustering results correspond-

ing to the it scale. See Algorithm 2.
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PARAMETERS ANALYSIS

The first two experiments were per-
formed to show the sensitivity of
the main parameters of the pro-
posed method. Figure (a) and (b)
show the overall accuracy as a func-
tion of the number of neighbors
and scales in the proposed method,
respectively.
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VISUAL AND QUANTITATIVE RESULTS

COMPRESSIVE SPECTRAL IMAGING

• Sense and simultaneously reduce the data-dimension.

• For the l-th spectral band, and using K shots, the
acquisition scheme is expressed as

yl = Hf l, (2)

where H =
[
hT
1 , · · · ,hT

K

]
, {hk}K1 is the vector form

of the coding pattern used in the k-th shot.

• In general,
y = Ĥf , (3)

where Ĥ = IL ⊗H, is a block diagonal matrix.


