
JSC VYMPEL has unique long-term experience in designing sys-
tems for monitoring near-Earth space objects based on optical, 
radio engineering and radar sensors.

DESIGNING AND DEVELOPING 
A NEAR-EARTH SPACE OBJECTS  
MONITORING SYSTEM

BASED ON OPTICAL, RADIO ENGINEERING  
AND RADAR FACILITIES

JSC VYMPEL is  a  leading company 
engaged in  development, installation 
and testing of unique air and space de-
fense systems, including early warn-
ing and space monitoring systems.

G
ua

rd
in

g 
th

e 
co

sm
os

 fo
r t

he
 w

or
ld

m
ac

vy
m

pe
l.r

u

E
x

p
e

ri
e

n
c

e
 —

 K
n

o
w

le
d

g
e

 —
 D

e
v

e
lo

p
m

e
n

t 
—

 R
e

li
a

b
il

it
y

 —
 C

o
n

s
is

te
n

c
y



VYMPEL has an extensive set of models and soft-
ware tools, providing:

• design of space monitoring systems and facili-
ties,

• analysis of the effectiveness and functional ca-
pabilities of existing and future space monitoring 
systems and facilities,

• simulation of the space situation and observa-
tion conditions for heterogeneous information 
facilities,

• development and research of  characteristics 
of  new algorithms for data processing, deci-
sion-making and control according to  the ex-
isting and future optical, radio engineering and 
radar facilities of space monitoring,

• 3D-visualization of  space situation dynamics 
and events in near-Earth space.
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JSC VYMPEL has a  complete set of  algorithms 
for data processing, decision-making and control 
based on the data of optical, radio and radar facil-
ities of space monitoring, including the following 
algorithms: 

• Planning observations of space objects by het-
erogeneous information facilities for the sustain-
able update of the database on space conditions,

• Real-time processing of  primary optical, radio 
and radar data to detect and track space objects 
and measure their coordinate and signal param-
eters,

• Joint processing of  data from heterogeneous 
information facilities and solving emerging chal-
lenges, including tasks of:

 › identification of measurements with space ob-
jects from the database,

 › initial determination of  orbits and determina-
tion of confidential regions for vectors of their 
parameters (for orbits of any type, tracks of any 
length, with or without a priori data),

 › prediction of confidential region of orbit param-
eters of the space object for a classic and sig-
nificantly non-Gaussian cases,

 › high-precision prediction of  conjunctions 
of  space objects and falling of  space objects 
to Earth.
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