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We propose a technique for labeling clusters in segmented 

hyperspectral imagery using a library of spectral signatures. We 

define a new spectral similarity measure that considers both 

continuum removed (CR) and continuum intact (CI) reflectance 

spectra. We show that using both of these characteristics in similarity 

analysis yields improved results over recently proposed similarity 

measures. Analysis on an AVIRIS image of an urban scene is 

presented. 
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Figure 1: Spectral Matching Process

The high spatial and 

spectral resolution of 

AVIRIS imagery, along 

with a sensitive Self-

Organizing Map-based  

segmentation technique 

allowed delineation of 35 

clusters with varied 

characteristics including 

(very) small, and 

spectrally similar ones. 

[merenyi07]

Measuring Spectral Match Merit

The CICRd Spectral Similarity Measure

Power of Spectral Discrimination

Estimates the power of a similarity measure to 

distinguish a set of library signatures from a 

given cluster signature. [chang02]

The Power of Spectral 

Discrimination is sensitive to 

spectral representation (CI or 

CR), and thus cannot be used as 

an oracle in validating match 

quality. We visually assign scores 

the top 3 spectral matches for 

each cluster signature on a scale 

of zero (worst) to three (best) 

(Table 1).

Visual Scores

Table 1: Spectral Match Statistics. Highlighted blue scores are illustrated in figure 4. Green and red text indicate the best and worst 

scores, respectively. Scores assigned based on the top 3 matches for each cluster.
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Fig. 6. Automatic labeling results for urban material cluster signatures in Ocean City AVIRIS image. Spectral matches are discussed in detail in subsequent
figures. Cluster interpretations (from field knowledge) are given in plain text and the corresponding best match using the CICRED measure is given in colored
text. Green text indicates good semantic matches, while red text indicates poor semantic matches.
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Fig. 6. Automatic labeling results for urban material cluster signatures in Ocean City AVIRIS image. Spectral matches are discussed in detail in subsequent
figures. Cluster interpretations (from field knowledge) are given in plain text and the corresponding best match using the CICRED measure is given in colored
text. Green text indicates good semantic matches, while red text indicates poor semantic matches.
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Examples of strong spectral matches for two rooftop cluster signatures. The 
library matches for cluster signatures D (composite shingles) and U (gray or 
concrete rooftops) correspond well to the expert interpretations of the cluster 
signatures.

Figure 3: Power of Spectral Discrimination

CICRd(si, sj) =
d(si, sj)

vCI
+ α

d(CR(si),CR(sj))
vCR

d(·, ·) = distance measure (ED or SID)
si, sj = CI spectral signatures

CR(·) = continuum removal function
vCI , vCR = variance terms

α = CR weight parameter

Figure 1: CICRd measure

SID(p,q) = DKL(p,q) + DKL(q,p)

ED(x,y) =
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) 1

2

DKL(p||q) =
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pilog

(
pi
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)
where

1164 field-measured spectra of urban materials [herold04]

17 vegetation spectra from the USGS splib06a spectral library [usgs04]

69 AVIRIS LA image spectra verified as vegetation and soil types  

[merenyi00]

Given a clustered image, we compute 

the mean signature of each cluster. The 

spectral library is convolved to the 

appropriate instrument wavelengths, 

bands are selected corresponding to 

those in the cluster signatures, and the 

resultant library signatures are scaled 

to the cluster signatures. Labels are 

assigned by selecting the most similar 

candidate from the library signatures, 

according to a given similarity 

measure.
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[19] E. Merényi, R. Singer, and J. Miller, “Mapping of spectral variations
on the surface of mars from high spectral resolution telescopic images,”
Icarus, vol. 124, no. 1, pp. 280–295, 1996.

[20] F. Wilcoxon, “Individual comparisons by ranking methods,” Biometrics
Bulletin, pp. 80–83, 1945.

[21] ——, “Probability tables for individual comparisons by ranking meth-
ods,” Biometrics, pp. 119–122, 1947.
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