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Introduction:  DAMA  is  a  comprehensive  and 
standard database (DB) of hyperspectral field surveys 
based  on an  interoperable  service  oriented  architec-
ture. It will be distributed on the Internet and provid-
ed by OGC® Web Services (OWS) for managing the 
Discovery, Access and Transformation of data. Com-
pliance  with the INSPIRE (Infrastructure  for  Spatial 
Information  in  Europe)  Directive  [1]  which  has  not 
yet established requirements for the domain of spec-
tral data is a purpose of this project.

DAMA highlights are: (1) Targets for data collec-
tion: measurements are addressed to soils and rocks at  
proper test sites selected according to their relevance 
as  planetary  analogues.  (2)  Multi-scale/multi-tech-
nique  data  collection:  both  hyperspectral  field  mea-
surements at the local scale and petrographic analyses 
at the hand specimen scale will populate the DAMA 
DB.  Similarly,  observations from the orbit at the re-
gional scale and thematic maps could be retrieved via 
Discovery and Access services  within a Spatial Data 
Infrastructure (SDI). (3) Tools and web client for data 
exploration and processing: proper OWSs will  allow 
the  user  to  query  the  database,  plot  data,  compute 
some statistics, explore the geodata available over the 
area of interest. Some tools for data analysis will be 
also made available for free downloading on demand. 
(4) Standardized data quality, according to a measure-
ment  protocol  for  allowing the population  of  DB at 
any time.

Background:  The PDS (Planetary Data System, 
http://pds.nasa.gov/) and PSA (Planetary Science Ar-
chive,  http://www.rssd.esa.int/psa) are  based  on  the 
fundamental  requirement of generating databases for 
supporting spatial missions and thus archive data ac-
quired from remote observations of planetary surfaces 
and atmospheres and supporting data, including spec-
tral libraries and distribute them to the community via 
a  File  Transfer  Protocol  (FTP).  The DAMA project 
aims at providing a high quality spectral DB populat-
ed with measurements  acquired  during field  surveys 
and deployed on the web by standard interfaces as de-
fined by the OGC® web service,  [2], [3], [4], [5], in 
order  to  support  the  geologic  investigation  of  the 
Earth  [6], [7],  [8], [9], and terrestrial planets as well. 
Resources currently available on the Web are mainly 
spectral libraries and DBs,  e.g., [10], [11] [12],  [13], 
[14], [15], [16].

Although very useful to the scientific community, 
they suffer from the following shortcomings: (1) Lack 
of mutual standardization: metadata do not follow the 
same  requirements;  spectral  data  are  not  always 
comparable  (acquired  on  either  particulate  with 
different  grain  sizes  or  compact  materials); 
measurement  types  are  not  always  comparable  (a 
variety  of  instruments  with  different  performances,  
set-ups  and  data  output  are  used);  the  geologic 
samples have various origins and have been collected 
following different  criteria.  (2)  Metadata  are  mainly 
intended  to  fully  characterize  the  spectral  
measurements with additional information rather than 
label  data  with  relational  standard  information 
allowing the database to be queried and related to the 
spatial context required by an SDI. (3) Integration of 
spectral  data  archives  and  libraries  is  still  under 
development.  In  addition,  reproducibility  of 
measurements  is  not  always  allowed.  (4)  Although 
several  spectral  libraries  and DBs are distributed  on 
the Web, they rely on specific applications and Web-
clients which are not standardized, neither distributed 
or  based  on  a  service  oriented  architecture.  As  a 
consequence, data hosting relies upon central servers 
(that  are  often  physically  located  where  the  lab 
facilities  also  exist)  and  the  access  and  transfer  are 
regulated  via  FTP.  Therefore,  the  users  are  able  to 
visualize and download data, but cannot perform any 
operations  on  them.  The  chance  to  upload  further 
measurements  is  also  strictly  dependent  upon  the 
lab/server  availability  and  the  policies  adopted  by 
data providers.

The above mentioned  characteristics  do not  sup-
port the Discovery  of  and Access to distributed data 
sources and hence the interoperability of data collect -
ed by different entities and stored in different facili -
ties.

Schedule of work:  DAMA project  is a  work in 
progress. It has been planned in order to accomplish 
the following main activities:

(a)  Generation  of  a  standard  measurement  and 
data  model,  to  be  used  as  a  reference  for  measure-
ments, data storage and interoperability with existing 
and further records of similar data.  The definition of 
standards  is  implemented  through  the  delivery  of  a 
measurement and data protocol. This key activity will 
define  rules  and  guidelines  for  sample  preparation, 
acquisition of measurements (both in the field and in 
the lab), and the most adequate data model for allow-
ing  the  best  data  interoperability.  The  definition  of 
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standards  will  enforce  the  successful  integration  of 
different datasets in terms of both content and infor-
mation encoding.

The  requirements  for  developing  a  measurement 
protocol must comply with the objectives of allowing 
both handling and reproducing the measurements, and 
ensuring  that  the  delivered  products  share  mutual 
compatibility and respond to the purpose of the com-
prehensive  qualification  of the area  investigated.  To 
this  end,  it  has  to  include  requirements  for  sample 
survey; selection of the samples; provision of metada-
ta to fully characterize targets and querying the data-
base; grouping the measurements; acquiring measure-
ments; calibration and validation of the results; ana-
lytical techniques.

The development of a  data model for implement-
ing  a  service  oriented  architecture  of  spectral  data 
compliant  with the SDI philosophy requires that  the 
data sources are fully accessible, distributed and mu-
tually interoperable even if data  providers are differ-
ent.  This  fundamental  requirement  both  avoids  the 
commitment  of  huge  resources  to  data  storage  and 
maintenance,  and accomplish  the  goal  of  wide  data 
sharing. 

(b)  Database design, as to fulfill the requirements 
of  the  user  community.  It  will  be  developed  in  an 
open-source  environment  and account  for  a  full  and 
high quality description of data, including the spatial  
references and compatibility  with the deployment  of 
standard  web services.  Cooperation  with  the  SPEC-
CHIO project's creators [16] is also envisaged.

(c) Web service design, according to [1]. The typi-
cal SDI service types of Discovery, Access/Download 
and Transformation/Processing will  be arranged in a 
three-layers architecture (data layer, service layer, ap-
plication/geoportal layer). Various standard interfaces 
traditionally  belonging  to  the  SDI  domain  will  be 
evaluated and proper OWS implemented as to provide 
tools for data exploration, as well as a web client for  
allowing  the  user  to  navigate  through  the  database, 
perform  some  processing  and  queries  to  download 
measurements  and  the  whole  set  of  geospatial  data 
available  for  the  target  site.  The OWS will  provide 
services  for  allowing the  user  to  search  for  specific 
data  type,  visualize,  contextualize and process  them 
in a variety of ways and for different purposes. It will  
also allow the further incremental development of the 
DB with additional  measurements that  will  be made 
available  at  any  time.  Data  collected  all  over  the 
world  in  compliance  with  the  standards  proposed 
here,  remain  distributed  by creators/providers  rather 

than stored within central  servers or duplicated.  The 
access  to  data  and  available  functionalities  will  be 
managed through a Web-client from anywhere, due to 
complete data interoperability.

Today,  we have  partially  accomplished  step  (a), 
although any idea and suggestion from the scientific 
community are  welcome.  Step (b) will  be hopefully 
accomplished with the support of Dr. Hueni and the 
SPECCHIO project  team. Step (c) is under develop-
ment.

Conclusions:  The DAMA service is designed to 
support planetary scientists through the detailed docu-
mentation  of  test  sites  recognized  as  planetary  ana-
logues. To this end, the DAMA service represents an 
invaluable  tool for  scientists  involved  in spatial  and 
terrestrial  remote  sensing  at  the  minimum  effective 
cost for the community.

Rather than simply navigate through the database 
and download data from the central server hosting the 
DB - as it is today - the users will be able to discover 
and access resources (data of different types and for-
mats) hosted on several  different facilities,  using the 
standard  metadata  collection  as  relational  attributes.  
In addition, the users will be able to plot data,  com-
pute statistics,  do  some spectral  modeling,  via web-
clients properly developed. The users will also made 
the  results  of  their  processing  available  using  the 
same technologies.
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