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Participation of BSU in USSR, Russia and international
space prograrms

Mir project (USSR)

Venerap

- e o S A

Buran-Energia
project (USSR)

International Space Station
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Ouvuter space sensor module “bBA.”

KOHAPATBEB

MUTPUA

CKPUIMOYKA PbEBUY
Oner

UBaHOBMY

October 2010 until today




Belarusian spacecraft of remote sensing. July, 22 2012
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Belarusian spacecraft of remote sensing. July, 22 2012
2/10 m resolution

o T




Belarusian telecommunication satellite, January, 15, 2016
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BSU Aerospace Educational Center website

¥) Llenp aspokocmuueckoro obpasosatna bIY - Mozilla Firefox
File Edit View History Bookmarks Tools Help

@ v C /}} | || | http://www.aec.bsu.by/ScientificWork.aspx = E]' 500gle e

£ Most Visited ¥ Getting Started & Latest Headlines
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LieHTp aapoKoCMUYecKoro

obpasoBaHusa by

0 UeHTpe HoeocTtu HayyHanA geATensHOCTL QByyeHne WHBOpM3EUMOHHBIE pecypcbl KoHTaKThI Hawm napTHEpI Login
Y
* HaunoHaneHas nporpamma no Hauuouanbnaﬂ nporpamMmma no UCnoJsib3o0BaHNK KOCMUYECKOro rnpoCcTpaHCTBa B MUPHLIX LieNIAX

WCNONb30BaHWKD KOCMWYECKOro e & #L
npocrparcrsa  mupkbixuensx | MOANporpamma: Kagposoe ofecneyeHne KOCMUYECKON aenaTenbHocTh B Pecny6nuke Benapych

Llens nognporpammbl:

m

o [Iporpamma Cow3aHoro

locynapcrea «Kocmoc HT» « Co3aaHie cucTembl NpodeccuoHanbHoro a3poKocMUYeckoro 0GpasoBaHus.
o ObecneyeHne eATENLHOCTH o QOPMUPOBAHUE KaAPOBOTD NOTEHLMANA a3POKOCMIUYECKON 0TPaci.
pa3ssume BKC/I3 OCHOBHBIE HaNPaBNEeHWA BLINOMHEHUA NOANPOTPaMME;

o Pa3euThe CTYAEHYECKOI HaYKN NO KOCMUYECKUM WCCNEQ0BAHMAM, B TOM YNCNE CO3A3HNI0 YHUBEPCUTETCKNX ManblX KOCMUYECKIX annapaTos.
* Pa3paboTka W peanua3auna MexayHapogHbIX MONO4EXHbIX NPOEKTOB N0 peani3aLmy HayyHo-00pa3oBaTenbHbIX KOCMUYECKNX 3KCNEepUMEHTOB.

o Pa3euTne 00pa3oBaTentHoi AeATENLHOCTH NOCPEACTEOM MHTEPHET — TEXHONOIMIA H3 OCHOBE MCNONb30B3HWA IKCNEPUMEHTANEHbIX A3HHBIX C KOCMUYECKIUX aNnapaToe 1
MHDOPMALMOHHBIX KOCMUYECKIMX TEXHOMOTHI.

o Co3gaHue (BO3MOXHO B CTPYKTYpe HauMOHaNbHOr0 KOCMUYECKOro areHTCTea) HayyHo-MeToAMYeCcKoro LeHTpa a3pokocmuyeckoro odpa3oeanna, obecneynsaiero:

® KOOPOMHALMIO AeATENLHOCTUYPEXAEHNA 06pa30BaHuA U B3aUMOZEICTBNE C 0TPACNAMM NO BONPOCAM NOArOTOBKYW, NEPENOATOTOBKM U NOBLIWEHNA KEANWdUKaLUMK Kagpoe ana
paboTel B 06NacTh MCCNegoBaHNA U UCMOMNb30BAHNA KOCMUYECKOr0 NPOCTPAHCTE],

® COMMAcOBaHME NPEANOXKEHMA N0 OTKPLITMI HOBLIX CNELWANLHOCTEN W KBANUGMKALMIA U BHECEHMIO M3MEHEeHNIT B OBWerocyqapcTeeHHLIN Knaccudmkatop Pecnydnuku Benapyck
OKPBE 011-2001 «CneunansHOCTH U KBANWPUKaLMKs.

Mporpamma Coro3Horo MNocynapctea «Kocmoc HT»

Llens nporpammbi:

o C0303H1e TEXHMYECKNX M HAYYHO-METOONYECKUX LLIeHTPOB ANA 00ecneyeHua cucTembl 00y4eHUA (B TOM Yucne U QUCTAHUWOHHOTO), 3 TAKCKe NOAT0TOBKM BLICOKOKBANNMUUMPOBAHHLIX
HaUWOHAMNBHBIX HAYYHBIX U NPOW3BOACTBEHHBIX K3OPOB N0 COBPEMEHHLIM KOCMUYECKUM TEXHONOMMAM B MHTepecax 00beduHeHNA HayYHO-TEXHMYECKOr0 U MHBOPMALNOHHOTO
npocTpaHcTe Poccuun u Benapycu.

OCHOBHLIE HanNpaBneHuA BLINONHEHNA NPOrpamMMebl;
o Co3aaHue MHPpacTpyKTypbl HayyHo-MeToguyeckoro LieHTpa aspokocMuyeckoro ofpa3osanua BIY u LIeHTpa KOCMUYeCKIX TeXHONOorMit U oBpa3oeanua MIY.
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Ground station
for university
satellite control
and radio-band
data reception
(based on radio

station Kenwood
TM-D710A)

Ground station
for university
satellite control
and radio-band
data reception

(based on radio
station 1ICOM ID)

Ground station
for L-band data
reception from
university and
remote sensing
satellites

Ground station
for X-band data
reception from
university and
remote sensing
satellites

i

I
SZ

I
SZ

I
SZ

Control of acquisition and data recording to a PC hard disc

Preliminary processing of science mission data, telemetry,

remote sensing data

Fund of science mission data, telemetry, space images

R

Secondary thematic processing of science mission data,

telemetry, remote sensing data

Thematic End-product




University ground station, VHF/UHF/L BAND
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University ground station, S/X band




Receiving and processing of spacecraft payload information
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Receiving images of Europe from NOAA 19 (AVHRR)
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University mission control center
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The space vehicle simulator
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Training imitator: small spacecraft — ground station

: Small spacecraft " Ground station



As part of the course project students 4 courses of specialization "Satellite information
systems and technologies" developed a training model nano-satellite. This training model is

used to simulate the reliability and efficiency of the systems on board and individual
modules.
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Student work: database of telemetry and payload information from small spasecrafts

Telemetry

Payload

x_bugsat-1.csv (~/) - gedit

[+ CoxpannTh

: 91800
016-0 s 800
2016-03-03 00:48:40.0 | 136891300
2016-0 00 8

;realtime clock ;reset count ;ecurrent &
01 61

last boot reason ;free heap bytes ;last sequence

a deploy stat;low voltage counter;nice battery ;raw
;battery current ;PCM 3v3 voltage - 1 3v3

PCM 5v voltage sPCM 5v current ;CPU
smirror cell temp ;mode ;sun vector

vector y ;sun vector z ;magnetometer

tometer y smagnetometer ;gyroscope

roscope y ;gyroscope z ;IMU
;fine gyro x ;fine gyro y ;fine gyro

gl1e

;wheel 2 swheel
;experiments run ;experiments
experiment run;current state ;calc, mag, field
;Azimut ;Elevation -

| CPUtemperature |
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Magister thesis "UAV onboard navigation module with data logging

1\ US Dept of State Geographer

Image © 2013 DignalGlobe
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Pico satellite «BelSat»

*May, 4 2012 the BGU lyceum team, under the leadership of students of faculty of radio physics and
computer technologies started an educational picosatellite of own development "BelSat" on height of 2
km near the city of Kaluga (Grabtsevo's airfield) within the first CanSat championship in Russia. Through
213 seconds the satellite successfully landed on a parachute of own development. Descent all the time
from the satellite the telemetry from various sensors, and also from the GPS receiver came to reception
station which also is own development.

*To the BelSat team the 2nd place among 17 teams was awarded, and also the cup on the nomination "For
Development of the Best Scientific Task" is handed over.




Team “BelSat Mark 3 — the winner in
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Flight models of picosatellites CanSat v.1 (a), v.2 (b)
and nanosatellites CanSat v.3 (c), v.4 (d)







Benopycckuu rocyaapcTBeHHbIM YHUBEpCUTET

. / Hayan co6CTBEHHYI NporpaMmmy no paspaborke,
511 2012 In BGU 'V"/ 3anyCcKy W J3KCcnnyartraumm YHUBEpPCUTETCKOro
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- Ha nyqwee UMA ans yHUBEPCUTETCKOTO HAHOCNYTHUKA
- Ha nyywui npoekT KOCMUYECKOro aKCrnepuMeHTa ans
— YHUBEPCUTETCKOrO HaHOCNYTHUKA



Open competition ""Send your idea to the space™

Nomination - best project of space experiment

The 1st place — "Phase transitions under zero gravity and space
radiation", the author the Krot Yury, the graduate student of the
physics faculty.

M The 2nd place — “Electromagnetic field pollution from a radio emission", author - Martinov
Anton, the student of the 4th course of the faculty of radio physics and computer

| technologies.

Y The 3rd place — "An ionospheric harbinger" (research of ionospheric indignations during

2t = preparation of seismic events), author Reznikov Yury, the student of the 5th course of the

faculty of radio physics and computer technologies.

| bR, ————

Nomination — the best
. & NAME for the university
= nanosatellite

BEKASS the author the
Peter Lopuh, the head of
the department of the
general physical
geography and
hydrometeorology of
geographical faculty.
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mission discussion

1

Primary satellite team




Engineer Model




Engineer Model

 Test the functionality of subsystems
within the BC board

 Calibrated inertial sensor

« Developed GUI application for
managing the satellite model, telemetry
and control display




Engineer Model

Navigation
: ) - module
Communica | W& > 4
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module

Insulated compartment
with batteries
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On-board
computer
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Payloads

« 2 frequency GPS/GLONAS navigation receiver:
NAV-01 (GLONASHA), NT-Lab Company (Minsk).
Three types of messages: RANGEB,
GPSEPHEMB, GLOEPHEMERISB NOVATEL
OEMvA4.

« Gamma ray Geiger-Mueller Indicator: JSC
«Polimaster" (Minsk) (from 0.06 to 1.33 MeV).

« Radiation resistance of special use ROM
1635RT2U, 512K (64Kx8). JSC
"Belmikrosititemy", (Minsk).

* Infrared sensor - calibrated temperature
measurement in the direction on the Earth
(MLX90614 MELEXIS). (-40 ... + 125C), +/- 0.1C.

« Solid-pin-diode (PS100-7-CER-PIN 100mm?) +
scintillation screen + metal screen + integrating
circuit + ADC + Soft = gamma-ray spectrometer.

* 640x480 Digital camera.



Destributed network based on WEB portal for
amateur radio operators and partners

L]

Web site




Engineering kit onboard and ground communications equipment

(For debugging software, the radio test, alignment of antennas)

Equipment

433,625 MHz radio modem, power amplifier ¢ temperature control,

DVB-T receiver (SDR RTL2832U + R820T), spectrum analyzer ANRITSU MS2691A, antenna)

CnyTHUMK HazeMHblIi LieHTp

“"”'“{“"""a‘a ; Apmiciondan Transmitter: up to 1.5W, Senses. reception: -112dbm \
AX25 protocol R axas protocol UP-Link T 9600 baud, GMSK, Mobitex, encryption of data, remote commands
i

[}

’W‘ [ wRees | The packet length from 4 to 4608 bytes + 7 bytes header + CRC + FEC
Motdem e Down-Link | 9600 baud, GMSK, Mobitex, AX.25 / kiss, Encryption

1
Radio/ Propagation Radio/
Antenna loss & noise| : Antenna

@RBW 10K
vBwW

27.00100000 MHz ~ -21.74 cam

Zone Center 1= !
26 923 000.00 Hz




Stand for testing and balancing batteries

LiPolymer
4 x elements 1300 mAh
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Stand for testing the MEMS sensors and testing of the satellite stabilization algorithms
(orientation axis of rotation and the rotation speed control)

The distribution of the magnetic
induction B in the central section

>

Magnetic induction field of the Earth =50mkT1,
Coils reproduce magnetic field up to 300mkTl

40



Stand for calibration direction on the sun sensor
ISte;nd with two degrees of freedom, the sun simulator of 1367 W / m2, 135,000
ux

PLASTIC CAP

41



The result of calibration 2-axis heading sensor in the sun

(Linear range biaxially +/- 60 degrees

Sun angle data [°]
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« Thermotest (-30°C..+90°C)

43



- Vibration tests (depending on the rocket)
the longitudinal axis Overload - 7.5 g, transverse
overloading - 0.8 g, integrated speaker load - 140 dB




« Tests in a vacuum chamber
« Temperature: 60 ° C & Fine vacuum: 0.02mbar
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“By the end of 2020, let’s create a worldwhere university students can participate

in practical space projects in more than 100 countries”
Our aim is to create a world where university students can participate in practical space
projects in more than 100 countries by the end of 2020. The fractal structure (figure below) of
University Space Engineeirng Consortiums (UNISECs) worldwide support engineering
education at multiple levels - from university labs to nation-wide groups.
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Points of Contact (POC)

UNISEC-Global Office ; f A & NORTH

¢/o UNISEC ek MER!CA
Central Yayoi 2F, 2-3-2, Yayoi, Bunkyo, Tokyo 113-0032, / S ) ; ‘
Japan

Tel: +81-3-5800-6645
Fax: +81-3-3868-2208
Email: meeting(at)unisec-global.org (please replace

(at) with @. )

@ May 23, 2016
New Foint of Contact

Flease welcome (Belarusian

State University, Belarus)

Jodo Larry Reeves Jordi Puig- Mario Gomez WillyRicardo Blanca Barbara Hector Bedon
Dallamuta Canadian Suari Jenkins Cabaiias Rebollar Bermudez MNational
Associagdo Satellite Cal Poly, USA CostaRican  Villagran Mexican Reyes University of
Aeroespacial  Design Inst. of Tech., Central Space Agency, Universidad Engineering,
Brasileira, Challenge Costa Rica Ametrican Mexico Autonomade  Peru
Brazil Management Association for Nuevo Leon
Society, Aeronautics {UANL),
Canada and Space, UNISEC
Chapter MNorth-Mexico
Guatemala
Europe

s 5 ;
Viadimir Plamen I. Vesselin Klaus Vidmantas Fabio Santoni Igor V. Saso Blazic
T .'.'l Saetchnikov  Dankov Vassilev Schilling Tomkus University of Belokonov the University
. ““lSE“ . -’ Belarusian Sofia CASTRA, University of  Lithuanian Rome la Sarara State  of Ljubljana,
'_"'ll -'{ FITEIUL WGLOBAL State Univ, University, Bulgaria wirzburg, Space Sapienza, ltaly Aerospace Slovenia
e Belarus Bulgaria Germany Association University,

Russia



The United Nations/Japan Cooperation Programme on
T e R eyt CubeSat Deployment from the International Space Station
(ISS) Japanese Experiment Module (Kibo) "KiboCUBE"

UNITED NATIONS

The United Nations Office for Outer Space Affairs
(UNOOSA) and the Japan Aerospace Exploration
Agency (JAXA) are pleased to announce the United
Nations/Japan Cooperation Programme on CubeSat
Deployment from the International Space Station 3
(ISS) Japanese Experiment Module (Kibo) "KiboCUBE".

After receipt, UNOOSA and JAXA will proceed to
evaluate each application. At UNOOSA's or JAXA's
sole discretion, additional information may be
requested from applicants, if necessary, to assist in
““. the evaluation of the application. Selected applicants
will then be notified with the results of the selection
process. All awards are final, are made at the sole

e ATION O NOIOLNY . W-1aTe AP @A aleNaYe oll~
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http://www.unoosa.org/oosa/index.html
http://www.unoosa.org/oosa/index.html
http://global.jaxa.jp/
http://global.jaxa.jp/

The United Nations/Japan Cooperation Programme on CubeSat Deployment from the
International Space Station (ISS) Japanese Experiment Module (Kibo) "KiboCUBE"
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Belarusian State University., Belarus

CubeSat Deorbit Device based on combination
of gra v gradient tape, aerodynamic drag,
electrodynamic tether and ion engine

V. Saetchnikov. S. Semenovich. A. Spiridonov, V. Chomy:. S. Leshkevich
saetchnik e bsee
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