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Abstract

In this paper a methodology for defining and assessment of information efficiency,
data quality and their georeferencing is presented. The criteria, which the presented
methodology is based on, are related to specific tasks in the implementation of ecological
monitoring.
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Introduction

Microsatellites are high technology devices both for space
investigation and Earth observation. By using low-cost nano-, micro-, and
small satellites, it is possible to solve many theoretical and applied scientific
problems. These tasks have been solved so far by using the “everything in
one” technology based on big space satellites.

Microsatellites can be defined as “Flying Space Intelligent
Multisensors”. They are data sources for space information of different
efficiency and quality. The usage of microsatellites for solving numerous
theoretical and applied scientific problems is directly related to the
information efficiency and the quality of data received on the basis of
measurements.
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The problem for defining information efficiency and quality of the
data obtained from the measurements is significant because it is directly
correlated to the technological characteristics of the onboard sensors and
their functional applications [1].

Methodology for defining and assessment of information
efficiency, data quality and their georeferencing

Definition of the criteria for assessment

On the basis of the observed phenomena and processes such as fires
and floods and their impact on environment the following criteria for
assessment of information efficiency and space data quality are defined:

e The received data should be with a relevant space resolution
ensuring the detection and recognition of the phenomena;

e Since fires are connected with temperature variations, the
space data must have the relevant spectral and radiometrical
resolution;

¢ In case of flooding, atmospheric pollution, and oil spill, the
data should have a high resolution time;

e For a faster localization of these phenomena, their
georeferencing should be made in a near real-time mode.

Description of the methodology
The parameters that define the information efficiency and data
quality are as follows:
e Space resolution
e Radiometrical resolution
e Spectral resolution
e Temporal resolution
The space dynamics of a specific phenomenon can be approximately
presented by the following functions:

1) AGKD= Xi(D)- Xs

2) A= Yi®)-Ys

where Xs = image resolution on the axis X

Ys = image resolution on the axis Y

Xi (t) and Y; (t) = temporal variations of the dimensions of the
observed phenomenon.
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If the values of the functions A(X, t) and A(Y, t) are positive, the
phenomenon can be detected and identified on the image.

Spectral and radiometrical resolutions are predefined and correspond
to previously known spectral characteristics of the observed
phenomenon.The assessment is usually made by comparing the data with
other data received from other sensors [1, 3].

The assessment of the temporal resolution is made on the basis of
the period of data updating compared with the duration of the time interval
in which the phenomenon is observed. If the time period of receiving of new
data is less longer than the time duration of the observed phenomenon, the
data are defined as efficient [4].

In order to achieve a near real-time mode, the following scheme can
be applied in the data georeferencing:

1. Simulation rasters with the same space resolution as the real
images are generated on the basis of ground control points with fixed
coordinates.

2. The coordinates of the images are georeferenced to the relevant
nudes of the coordinate grid on the earth’s surface on the basis of the
coordinates of the pattern rasters.

3. If there is a displacement of a shot image from the pattern image
due to the orbital deviation, the georeferencing is implemented on the basis
of the relevant identical points with the same coordinates. In this case, it is
not necessary to generate a new coordinate grid but only to add or to remove
nudes from the base coordinate grid.

The image displacement AX and AY to the base image and the
relevant identical points IP1 and IP2 are shown on Fig. 1.

Fig. 1. Image displacement to the base image

148



The validation of the methodology for defining and assessment of
information efficiency and data quality on the basis of the space, spectral,
and radiometrical resolution is made by means of a specially-designed
device for testing the quality of a multispectral sensor for microsatellite. The
results are presented on Fig. 2 [2].
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Fig. 2. The left part of the test image indicates the resolution quality of the limb of
the image, whereas the right part — the resolution quality of its centre.

The methodology for achieving a near real-time mode in data
georeferencing has been used for the Web-based ecological monitoring of
atmospheric pollution in different parts of the territory of Bulgaria [4].

Conclusion

1. Criteria for defining and assessment of information efficiency and
data quality on the basis of measurements as well as data georeferencing by
using microsatellite platforms for ecological monitoring have been
formulated.

2. A methodology for defining and assessment of information
efficiency, data quality and data georeferencing has been proposed.

3. The results of the implementation of the proposed methodology
are positive, which proves its practical applicability.
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OIIEHKA HA UH®OPMAIIMOHHATA E®EKTUBHOCT U
KAYECTBOTO HA JAHHUTE OT MUKPOCIITBbTHHUIIH 3A
HYKIAUTE HA EKOJIOT'MYHUA MOHUTOPUHT

P. Heokoe

Pe3rome
B nactosmara pabora e mpeioeHa METOAMKA 3a ONpeaessiHE U
olleHKa Ha HWH(popManuoHHaTa €(dEeKTUBHOCT, Ka4yeCTBOTO HA JAHHUTE OT
W3MEpBaHUATA W TIXHOTO reopedepupane. Kpurepuure, Ha KOUTO Cce
0asupa mpeioKeHaTa METOAMKA, Ca CBbP3aHU C OINpENeTeHH 3aJadyd Mpu
I/ISBT)pHIBaHe Ha CKOJIOTHUYCH MOHI/ITOpI/IHF.
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