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Experience of development
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Experience of development

Trends in the characteristics ofthe 5C series Landsat:
1 - The spatial resolution & : 2 - The number of spectral channels ' : - Mass of the 5C
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The General direction of the modernization of ERS SS and modification the SC

1. Improving the efficiency of the system is achieved by partial or
complete modernization.

2. Modernization of the system involves the creation of the SC of various
modifications and is associated mainly with the improvement of the
performance of imaging equipment modifications of the apparatus.

3. Modification of the SC basically suggests the following changes to the
task equipment: extra sets of similar equipment, the improvement of
separate elements of a modifiable instrument and change its modes of
operation, use of new circuit decisions, increase the resource of work of
the subsystems and the SC in General.

4. Modification of the SC includes the following technical solutions in On-
Board service system: the wide application of new technical and
technological solutions by element basis to reduce the mass, geometric,
and energy characteristics; completion of a system or its elements to
achieve the optimal values of their characteristics etc.



The General direction of the modernization of ERS SS and modification the SC

A The upgrade means the process of making changes
(Improvements) in the base system with the aim of increasing Its
efficiency under the new conditions of use. Associated with the
replacement of subsystems for a new or replacement subsystems
on their modifications, has great potential.

A Under the version of the SC refers to the process of creating a
modified sample based on a previously created base model of an
apparatus with the aim of improving its efficiency in the
modernization of the SS. There is a continuity of the overall
baseline sample. Under a basic example SC refers to the sample
on the basis of which is developed by the modification. When
given the structure of the base apparatus in the case of creating
modifications to the project changes, are also under way to
replace part of the subsystems.



The main task of designing SS ERS with the development (modernization) technology

T'o determine the parameters and their settings change basic ERS 55 m conducting 1ts
mod ernization in the planned period, n order to ensure the fulfilment of the targets with

efficiency not less than the specified ona and the exp ected total cost for the project
of svstem w as minimal
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Forward-looking research and forecasting method

A

Issues of forecast studies of the development of technology of remote
sensing (research conducted at the initial stage of the work, the findings

are used for validation of technical specifications for new development).

Implementation of the forecasting method: the rational (optimal) for
advanced design techniques, taking into account characteristics of the
project and considering the dynamics of external technical, economic and
organizational-technological relations; the rational parameters of an
object in General, and the subsystem parameters, which can be obtained
the required tactical and technical characteristics.

Application of the prediction method related to the solution of two groups
of tasks:

1 task group — task analysis of the development of supersystem, interacting
with the created technical object and define the conditions of its existence
and performance requirements the operation of such facility;

2 task group —task perspective designing, determining rational parameters
of the equipment with the features of design and technical and economic
constraints.

A The report deals with the use of this method for the tasks of the 2nd group.




Forward-looking research and forecasting method

The method allows to:

A afeasibility evaluation of draft versions of ERS SS, the space segment of
which includes the modification of the SC, to find the rational parameters
of modifications of the apparatus in the system in which the following
limits are fulfilled and the costs for the implementation of the project the
minimum:;

to determine the influence of the dynamics of foreign relations - the
requirements of ERS SS (the duration of the period of project
Implementation, requirements, functional efficiency) at the cost and

complexity of the works during the project implementation;

to explore the impact of the design target hardware modifications of the
SC on the efficiency of ERS space system in the planning period, including
reliability, number of devices in the system and the timing recovery
system;

to predict the impact of technical and economic peculiarities of the target
equipment on the characteristics of advanced space remote sensing
systems.




The results of the study

Tasks:

Evaluation of the effectiveness of alternative solutions
(modifications of the SC) when the target load.

Optimization (estimate) the effectiveness of the program.
Replacement of subsystems in the module of the target
hardware.

. The impact of the cost of the key technologies of the
subsystems of the service module on the efficiency of
modification of the SC.




1. Evaluation of the effectiveness of alternative solutions (modifications of the SC)
when the target load
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2. Optimization (estimate) the effectiveness of the program

The base composition of the target shooting system (TSS) SC and its modifications.
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2. Optimization (estimate) the effectiveness of the program
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2. Optimization (estimate) the effectiveness of the program

Option 2

1
c'C MLLA> MMLLA, WMLIA, Nxax-x AML> ﬁ’ InP KC,
MJIH. | Kr | 2012.0/ ThIC. KM 2
VeI ef. | /ceanc
: CBSIZH C
HKIIOP
10 1 300 1 1541.,5 {30
200 1 + 1041.0 {20
5
100 5405 {10
0 ofo 3f olo lo
Ne l Ne 4 Moa. KA

BazoBRblIii
o6pasely

l—;ﬁhrm;l’,—ﬂL;S— R;q'_ﬁ-r}ﬂ]:_"l;

- 1
::"*H:-.u];_a;ﬁ"crhﬂj,_-lﬁ ?—I]_'_[FIKC_



3. Complete replacement of subsystems in the module MPL (model example 1).
In the module of MPL is installed TSS and the system of collecting and transmitting
information (SCTI) with improved performance
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3. Complete replacement of subsystems in the module MPL (model example 2).
In the module of MPL is installed TSS and SCTI
(improved performance due to the increase in mass)
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4. The impact of the cost of the key technologies of the subsystems of the
service module on the efficiency of modification of the SC (option 1)

Changesin the technical and economic characteristics of MPL costs
of key technologies USP
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4. The impact of the cost of the key technologies of the subsystems of the service module
on the efficiency of modification of the SC (option 2)

11
: CC.\iLlA'
M/H, yCn. ea.
1.6

14
1.2

1.0

08

Changes in the technical and economic characteristics of MPL costs

of key technologies USP

“Praia “UPyitia.
BT
0,97 // 230
3
N /
0.96 4 220
A [ V
2.
0,95 / o 210
g
0,94 y - 200
0.93 / 1 190
0 2 4 ACknT, MnH. yen. eq.
1- 0l 2 — "R 13— T,

1_ .'—".Ch ;2 _.—'.P

-1
Cka-
MIH. ycn. ea.

36

32

28

24

20

wai 3 — TWE  d-AMvm; SR 6— My,

1Py

0,94

0.93

0,92

0,91

0.90

"I'I"]{:_]_\. AAIM]_IA, R.'
Br KM i M

530 80{2.0
510 5

/j 60115

490 4011.0

470 2010.5

450

010

N

4

ACknT, MnH. yen. eq.

""[.{ﬂlz\ s
Kr

200

150

100

50



FORECASTING OF DEVELOPMENT OF ERSSS

/\

-

Methodical support and software for

~

predictive studies of the characteristics of

\

advanced remote sensing ERS SC

_/

Allows
to carry out a feasibility analysis and to
determine the characteristics of remote
sensing satellites of the new generation.
Intended
for formation of requirements to the
characteristics of the target and providing
subsystems SC, for the decision of
problems of increase of technical and
economic  efficiency of  promising
developments, rational unification,
typification and cooperation.

4 The method of complex optimization of )
the development program, modernization
of the SS, create modifications of the ERS

SC in the presence of feasibility
\_ constraints

J

The method allows
to form a rational program of development of
ERS SS in the planned period, to determine a
replacement time of the SPACECRAFT, to
evaluate the influence of time of implementation
and uncertainty of the conditions of use on the
main technical and economic indicators.

Designed
to quantify and justify the selection of a rational
program for the development of space remote
sensing systems in the presence of dynamics and
uncertainties of the conditions of the project.

Application development allows for targeted management of the development of the ERS, to prepare the
necessary forecast estimates for the formation of state programs of development of space technology




