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FORMATION FLYING SATELLITES FOR REMOTE SENSING OF THE
EARTH IN A REAL TIME MODE

R.R. PILPANI, N.S. DOSZHAN

Opportlgnrict,§et1;tC);ena;slcetl:gg}c:gﬁa?:éi ;;?:Scieo ]tleschnologles hgve been developing rapidly, what gives
be used to form a formation, in order to SO;SCSPHCG- ;rhls rélatqs to smal - e
. . ld serve as distributed ; CO}]1p ex sc1en11flc and applied problems[1]. A
19rm'at10n cou i ributed instrument for atmospheric sampling, construct a large
distributed antenna pla‘ttorm, or make a large distributed aperture for imaging and other applications
what only a big sat.elllte can achieve. Small satellites formation flying is a low cost space project
compared to one big satellite. However, to develop formation lots of problems should be solved
depending on its mission.

General!y, a Spgcecraft is placed inside the fairing of the launch vehicle, so it must fit both in
mass and in size. This greatly limits the capability of the telescope since the distance observable is
related to the baseline of the telescope. This problem could be solved by using disturbed telescope,
the baseline of which depends on the distance between several small telescopes.

An observation of the Earth's surface in real time allows to monitor rapid processes such as
spread of steppe and forest fires, natural disasters and other emergencies. To achieve this goal the
remote sensing of the Earth should be carried out from the geostationary orbit. Observing the Earth
near real time is impossible from the Low Earth Orbit, due to high rotational speed of spacecrafts
around the Earth in the orbit.

The paper presents an idea of using formation flying satellites to observe the Earth in real time.
It indicates main stages of the formation development. Four elements that are typical for the formation
flying are stated and described in the work: formation design, relative navigation, inter-satellite
communication, and formation control[2,3]. The formation of small spacecrafts with Fizeau type
configuration was chosen for the mission. The principle of work of Fizeau type interferometer is
explained in the paper [4].

Using of the small spacecraft formation to survey of the Earth surface in real time from a
geostationary orbit is a sufficiently new idea, which is not realized yet in the World. Therefore,
participation of Kazakhstan in the development of such a formation is a very significant event for

involving the country to the community of space powers.
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