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Abstract
A hyperspectral image is a set of multiple im-
ages, collected across different narrow wave-
length bands of the electromagnetic spectrum.
Here, the input files are hyperspectral images
of cores of colon tissue microarray. The goal
here is to identify the different regions of interest
associated with non goblet epithelium, stroma
and epithelium cells. Since each pixel in spatial
co-ordinate has a certain spectral depth asso-
ciated with it, which leads to large computa-
tions on a single file. Moreover, these bands
are highly correlated, which leads to a spec-
tral redundancy. Thus, a pre-processing step
of dimensionality reduction is required. Princi-
pal Component Analysis, Independent Compo-
nent Analysis, Non-Negative Matrix Factoriza-
tion and Semi-Supervised Non Negative Matrix
Factorization are explored as dimensionality re-
duction techniques. The next step is to identify
the regions of interest for non goblet epithelium,
stroma and epithelium cells. These are treated
as different clusters and k-means algorithm and
semi-supervised algorithm of label propagation
are explored for clustering.

Data Preparation

Figure 1: spectral plot of original data,for the
three classes. Red is non-goblet epithelium,Green
is stroma,Blue is Goblet Cells

Figure 2: Normalised spectral plot of data,for the
three classes. Red is non-goblet epithelium,Green
is stroma,Blue is Goblet Cells. For normalization,
the negative pixels are set to zero.Then, pixels are
normalized along the spectral dimension such that
the sum of energies of all bands for a single pixel
is equal to one.Then the pixels are scaled so that
variance of each class is set to unity.
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Dimentinality Reduction with NMF

Figure 3: NMF is applied with decomposition to four basis vector space (that is, with four components),
to visually inspect how close are the NMF basis points to the actual classes. The weights of data points on
these four basis vectors are converted to gray scale image for visualization

Figure 4: Semi-supervised NMF reduction technique is applied and results are visualized similarly

Clustering Results

Figure 5: (from left to right)(i)Partially annotated image,(ii)K means is applied to the data matrix obtained
after applying Non negative Matrix Factorization with eight components, (iii)KMeans on Semi supervised
NMF

Figure 6: The label spreading algorithm applied to the data matrix obtained after applying unsuper-
vised NMF with eight components, and the number of clusters considered are 4 (left);For comparison,Label
Spreading applied to the data matrix obtained after applying supervised NMF(right)

The Unsupervised NMF and Semi-Supervised were tried for dimensionality reduction on input hyper-
spectral images. For clustering, K-means and semi-supervised label propagation were tried. On the
basis of visual comparison and F1 score metrics, the best technique was realized to be dimensionality
reduction with unsupervised NMF and clustering with semi-supervised label propagation.


