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Examples of Applied Geospatial Technology.  
Imaging Spectroscopy in Urban Environment

Objective: Mapping roof types using airborne 
Imaging spectrometer and full-range field
ASD…spectro-radiometers
Data – Airborne Imaging Spectrometer – HyMap
Study Area – Parts of North and South Sydney

HyMap is a airborne scanner developed by 
Integrated Spectronics, Australia. It has four 
Spectrometers in the  0.45 to 2.45 micrometers. 
Bandwidths are between 15 to 18 nanometers and 
spatial resolution is variable [3.5 to 10m]



Sample Collection
Roofing Materials

Extraction of Spectra

Resampling to HyMap Image 
Channel Configuration (126 Bands)

Spectral Plots 
and 
Interpretation

Methodology

Empirical Line Technique

Radiance to Reflectance 
Conversion

Supervised Classification

Distribution Map - Roof 
types by material 

composition



The Sydney project beneficiaries

New South Wales Fire Brigades

CSIRO

Integrated Spectronics

Imaging Spectrometer Lab – University of Southern Queensland

University of Karlsruhe, Germany

Insurance Agency – SunCorp Metway Australia – Fraud Detection Project –
Spectral and Object Based approaches [Quick Bird MSS and HyMap]
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Mapping single terrestrial features using 
IS techniques

SWIMMING POOLS IN SYDNEY

TERRACOTTA ROOFS IN SYDNEY



Imaging spectrometer data also useful for extracting 
specific terrestrial features – Mapping Pools

Swimming Pool Identification 
results: 

Swimming Pools generally 
have a very high
reflectance (>20%) in the 
blue and green wavelengths 
whereas natural water 
bodies have low (<10%) 
reflectance in visible 
wavelengths (400nm to 
700nm). 
All water has zero reflectance 
in NIR (700nm to 1000nm) 
and SWIR (890nm -2420nm)
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A Blue–Red index was used to separate water from other 
materials

• Blue–red index
Blue-Red = R467nm - R667 nm
Blue+Red R467nm + R667 nm

Shows that reflectance values are +ve for water but -ve or near 
zero for all other materials. The Blue-Red index can also identify 
swimming pools in pure and also mixed pixels. To separate 
natural water bodies from pool we used a simple band math 
algorithm with thresholds or decision tree rules.

Blue-Red index >0.15
& Blue Reflectance > 10%



RGB Image showing pools RGB image with extracted pool locations - Overlay [yellow]



Spectral footprints showing absorption features at 900nm.
A continuum is defined for each spectrum by finding the high points 
(local maxima) and fitting straight line segments between these points. 
The continuum was divided into the original spectrum to normalize the 
absorption bands to a common reference. A linear continuum removal 
was fitted between between bands 834nm and 958 nm. 

Continuum removed (CR) spectrum obtained
1-CR = absorption depth
The absorption band area was defined by summing the depths of high 
absorption bands. Absorption depths summed across 834nm and 958 
nm bands = absorption band area. Finally to separate the roofs and 
water, we used a band math function with the following conditions:

R530nm < R667nm ,
Absorption band area > 0.10

Mapping terracotta roofs



Terracotta Roofs Maps by using IS techniques

All residential 
property in the scene 
consists of terracotta 
were mapped with 
high percentage of 
accuracy.

All fairways, 
highways, commercial 
establishments, open 
land have not been 
classified



Results - Opportunities and Challenges

• A detailed roof map based on the materials was created over parts of 
Sydney. 

• Imaging spectroscopy techniques may be used selectively to map specific 
terrestrial features.

• Imaging spectrometer data contains spectral content that may be 
integrated with spatial content by using object-based approaches

Challenges to use IS techniques in Urban Environments

• Urban environments are heterogeneous and characterized by mixed pixels 
– limits scope of using imaging spectroscopy data to map all features.



The BCC Geospatial Center of the CUNY CREST Institute 
Collaboration with Industry 
• The center has impacted students, faculty and other stake holders by promoting GT and has 

created opportunities for Industry – e.g. ESRI, Harris, Terrset, Tableau. 



NSF-ATE –Pathways to Geospatial Technology and Careers
Activities 2017-Current – A CUNY – Industry Collaboration

BUILDING AMERICA’S HUMAN CAPITAL  ------------------------ SKILLED GEOSPATIAL TECHNICIANS 
DR. SUNIL BHASKARAN EAS 2019



City University of New York – Business Opportunities & 
Challenges
• Turn Over of > $1Billion
• Geospatial Technology for STEAM applications [some disciplines depend on 

geospatial technology to be successfully taught and explained!]  
• There are opportunities for Industry to support CUNY with software and 

hardware, training and internships 
• Example of BGCCCI – Since 2010 we have collaborated with Harris, ESRI, 

Terrset, Tableau 

- resulted in skilled technicians, interns, employees, nurtured through out-of-the 
box Internships and regular exposure to the industry.



Business Case for Industries - Cutting-Edge Research Demands High End 
Technology and Big Data Analytics capabilities in near-real time

• STEAM disciplines cannot be explained or understood without 

• Synoptic Capabilities of Remotely Sensed Spatio-temporal datasets – Airborne or Space 
borne or both.

• Cluster Computing [Cloud Architecture] and Algorithms to extract features and Mine large 
volumes of data

• Superior model to disseminate results to impact more people and economies

QUESTIONS



THANK YOU FOR YOUR PATIENCE - QUESTIONS
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