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Low Cost Science Space Mission

» For a lot of scientific tasks launching of microsatellites is

highly efficient solution.
The low cost of manufacturing of spacecrafts, |
the use of piggy-back launches and as a result of
these factors — a short time between the
appearance of scientific ideas and executing of
respective space experiments are obvious
advantage of such projects.

» However, it should be noted that all of
these factors apply to the space
segments of the missions only. But this
cannot be said about the ground
segments.
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Main goals of the mission Chibis-M

» Fundamental researches:

A detailed study of the physical mechanisms of electric
discharges in the upper atmosphere in a wide range of
energies in a wide range of energies - from radio to gamma-
radiation.

Various studies associated by term “Space Weather*.

» Application tasks:

Development and testing of new technologies

Wide range of issues related to the potential dangers caused
by radiation as well as its uses

» Education & Outreach:

Engaging schoolchildren and students as well as interested
persons to participate in space research and experiments,
education of students.
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XpOHHKa NMePBbIX MECSLEB *KU3HU 3KCIIEPUMEHTA

25 Jan — autonomous flight starts

Technological
period of the S\C
systems

Additional
calibration of
SOS

Technological
period of science
instruments

16 Feb — First scince measurements

7
First automatic registration of the event 9 May

First joint measurements of the event 19 May
(R4A + DUF)
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Top level objectives.
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Basic approaches used in design of the
Ground segment of the Chibis-M mission.

» implementing of the modern technologies and
approaches not from space industry only,
mainly from telecommunication industry.

» wide using of standard and popular software
and hardware products (including open-source
software).

» using international standards for information
exchange.

» sharing of resources with other space
missions.
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New approaches to the space experiments.

.P

e
High-speed channel for - Radio beacon
transmission of the science . (transmission of
information . : - Morse code)
Service

radio channel

“Puzzie” & “LEGO” approach
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Network of the ground stations.

Krasnoyarsk
e i (RU)
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Main workflow of science operations.

Long-term
planning

ﬁ Telemetry receiving

—~— -
Telecommands
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Engineering
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Example of the formal telecommands

sequence

11

2012-05-04
2012-05-04
2012-059-04
2012-05-04
2012-05-04
2012-05-04
2012-059-04
2012-05-04
2012-05-04
2012-05-04
2012-05-04
2012-059-04
2012-09-04
2012-05-04
2012-05-04
2012-05-04
2012-05-04
2012-05-04
2012-05-04
2012-05-04
2012-059-04
2012-05-04
2012-05-04
2012-05-04
2012-05-04
2012-05-04
2012-05-04
2012-05-04

00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
00:
01:
01:
01:
01:
01:
02:
02:
02
02:
02:
02
02:
0Z:
02:
02:

35:
35:
3G:
36:
37:
37;:
423
43:
45:
46:
49;
49;
51:
04:
06:
07:
07
09:
07:
09;:
09;:
10:
23:
24
25:
34:
34
35:

20
50
20
50
20
50
50
50
50
50
14
47
14
54
55
24
54
54
00
00
30
0o
34
1%
34
0o
31
32

04/00-35-20
04/00-35-50
04/00-36-20
04/00-36-50
04/00-37-20
04/00-37-50
04/00-42-50
04/00-43-50
04/00-45-50
04/00-46-50
04/00-49-14
04/00-49-47
04/00-51-14
04/01-04-54
04/01-06-55
04/01-07-24
04/01-07-54
04/01-09-54
04/02-07-00
04/02-09-00
04/02-09-30
04/02-10-00
04/02-23-34
04/02-24-19
04/02-25-34
04/02-34-00
04/02-34-31
04/02-35-32

PSA 33 16 0049.
R4A 44 90 0022.
R4A 44 90 0022.
R4A 44 90 0008
RLA 44 90 0005
0511

DUF 11 01 0003.
0505

RGD 22 01 0001.
RGD 22 01 0002.
RGD 22 03 0002.
4262

BND 77 01 0004
BND 77 01 0001.
4265

RGD 22 03 0001.
R4AA 44 S0 0009.
0502

0503

R4A 44 90 0022.
R4A 44 90 0008
R4A 44 90 0005
RGD 22 03 0002.
4262

BND 77 01 0004
BND 77 01 0001.
4265

RLA 44 90 0009.

UEKM
UKM
UEKM

. UKM
. UKM

UEKM

UEM
UEM
UEKM

. UEM

UEM

UEM
UKM

UKM

. UEKM
. UKM

UEM

. UEM

UEM

UEM
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Example of readable telecommands
sequence

3AJIAHUE

Ha BBINONHEHHE padoT ¢ HayyHbIM 000pynoBaHueM KA RS-39ch(Unbuc-M)

cearc Ne3398  2012-09-04 00:27:01

1 2 3 4 5 6
Ne ii?oi:gir:(;aﬁga q&?ﬁ;ﬁgsﬁ Eang;a Komanza, VKM IIpubop Hasnauenne xomanel, YKM

1 2012-09-04 00:27:01 04/00-27-01|0000 cocC 01-Bxroyenue pesxuma 3-X OCHON OpHEHTALI
2 2012-09-04 00:29:01 04/00-29-01 | 4265 CcoC 3azatb Temin TM-op BbIKI
3| 2012-09-04 00:33:00 04/00-33-00 [ 0503 JOKA | Bt mur. PYA
4  2012-09-04 00:34:00 04/00-34-00 {0513 JOKA | Bt mut. [ICAT
5| 2012-09-04 00:35:00 04/00-35-00 | PSA_33_16_0082.UKM [ICA Hertexrop coObiTus BoikmoueH. Keora BHJ 10Moaiit Ha 24 yaca
6| 2012-09-04 00:35:20 04/00-35-20 | PSA 33_16_0049.UKM TICA Coxpanenue BHeuHero coObiTus B kanane U Ha ¢ B [ICA
7|  2012-09-04 00:35:50 04/00-35-50 [ R4A_44_90_0022.UKM PYA VeTaHOBKA MCXO/HBIX TAPaMeTpoB 7
8| 2012-09-04 00:36:20 04/00-36-20 [ R4A_44_90_0022.UKM PYA YcTaHOBKA HCXOJHBIX TTApaMEeTpoB 7
9 2012-09-04 00:36:50 04/00-36-50 | R4A_44_90_0008.UKM PYA DopMaTHPOBAHHE TIAMSITH

10  2012-09-04 00:37:20 04/00-37-20 [ R4A_44_90_0005.UKM PYA IIpoBepxka craryca namsT

11 2012-09-04 00:37:50 04/00-37-50 [ 0511 JOKA | B mur. JIVD

12  2012-09-04 00:42:50 04/00-42-50 [ DUF_11_01_0003.UKM Avo Tpurrep no Y@, ocummnorpamma 128 mxe

13  2012-09-04 00:43:50 04/00-43-50 | 0505 JOKA | Bt mur. PIJL

141  2012-09-04 00:45:50 04/00-45-50 |RGD_22_01_0001.UKM PI'Iq VcTaHOBKa BeeX MapaMeTpPOB B HCXO/IHOE COCTOSHUE

15|  2012-09-04 00:46:50 04/00-46-50 [ RGD_22_01_0002.UKM PIA Pazperena pabota

21| 2012-09-04 01:07:24 04/01-07-24|RGD_22_03_0001.UKM Pr Pabora o BHYTpeHHEMY TPHITEPY

22| 2012-09-04 01:07:54 04/01-07-54 | R4A_44_90_0009.UKM PYA IToaroToBka K BBIKITIOUEHHIO IUTAHUSL

23| 2012-09-04 01:09:54 04/01-09-54 | 0502 JOKA | Bemx. mur. PUA

241 2012-09-04 02:07:00 04/02-07-00 { 0503 JOKA | Biur. mur. PYA

25| 2012-09-04 02:09:00 04/02-09-00 | R4A_44 90_0022.UKM PYA YcTaHOBKA HCXO/IHBIX IapaMeTpoB 7

26| 2012-09-04 02:09:30 04/02-09-30 | R4A_44_90_0008.UKM PYA DopMaTHPOBAHHE TIAMSITH

CocraBui: TelL:
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Example of short-time planning tool

3626 Haswano: [2012-09-15 23:20:01 | Owowsamne: [2012-03-2001:23:18 | Jmmenphocrs:

Homep grmHas |1,£LH., 0Z24:09m:17c |

Hanmenoe anve: |C8120918p1u1 |
Onncanme: |P‘-IP.,.D.3"¢,PI’.D.,I'ICA (12-19 cenTabpa 2012) |
Mpuznan: | - OBwers HazHa4YeHHA (Zaknadka Ha paboTy] W |
-- BribepuTe wabnod -- V BcTagnTe wabnon AobaenTe cTpakk YAANHTE CTROKH ¥ CTaHOBHTE/ CHATE NoMeTEY COHPAHHTE WHENOTP ak iy ZIP

nﬂ fibnsep ik
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F [2012-09-18 2z:2m01| [coc | [0l-Brawuenne pexums 3w acHol apnenTaumn |ooan | [BKn. 34 och. apmenT,
[ z [|z01z-09-1z32:zz:01] [coc (%] [3aaare Temn TM-op erikn | l4zes |1

[] 3 |z01z-09-1e23:46:30) [Aoka v | [ekn nar PHa v [psoz |1

[0 4 [2o01z-09-te2m4ma0) [Acka % [Benoner NcAL v [os1z |

[0 5 [201z-09-1z2:4m30 [Nca (%] [Aerertop cobbmna erikniouen, Keota BHA LOMBaRT va 24 4aca v | [psa_za_te_ooszukm | |

O & [201z-09-1823:4@:50 [NcA (% | [Coupanenne enewnero cobumna & kanane U na dnaw & NCA v | [psa_33_te_ondaukm | |

[0 7 |201z-09-1z 234320 [P4a (v | [vcranoeka ncuoanem napametpoe 7 v [Ran_d44_sa_oozz.ukm | |

[0 8 [2012-09-1223:49:50) [P4a | [¥crawsera ncwoanes napameTpoe 7 v [R4A_44_g0_oozz.ukm | |

[0 9 [zotz-0s-1zemsmzol [P4a (%] [opmatnpesanne namam v [Raa_44_so_ooosukm | |

[0 10 [20tz-09-1z2msmso| [P4a (% | [Mpesepra cratyca namamn v [R4a_44_so_ooos.ukm | |

[ 11 [201z-09-te23:s5uz0) [Acka | [Bkn. ner Ave ¥ lostt |

[0 1z [z01z-09-1z 235620 [ave (v | [Tpnrrep no ¥, ocunanerpamma 128 mec v [pur_11_o1_ooozukm | |

[0 13 [2012-09-1z23:57:20) [Aoka | [Ben. ner pra v |psos |

[ 14 [201z-09-1z2m:smzo| [Pra (| [verawsea ecen napametpes & nonoanoe coctaanne ¥ | [Rep_zz_01_oootukm | |

[0 15 [201z-09-19 0momzo| [Pra (%] [Paspewena pabors v [Rep_zz_01_ooozukm | |

[ 16 [2012-09-13 0moz4d| [Pra % | [Pabers no snewnemy tprrrepy ¥ [ReD_zz_oz_ooozukm | |

[ 17 [201z-09-13 0mo=17| [coc (v [Saaare Temn TM-op 30 cer, | l4ze2 |1

[0 18 [2012-09-19 00:04:44) [EHA-4 % | [Beaywwii npuBop - PHA ~ [BMD_77_01_oooa.ukm | [adpurs
[ 19 [20tz-08-19 0mimtz] [EHA-4 (%] [Tk - za6neknpeean | [enp_77_0t_nootukm | [adenea




Short-term planning workilow
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Mg merma 3620

cE1209100101

Pt apurrs wikirae 3
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01
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2012:08:10 232001
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2012:08:10 2340100

3813-0%- 18 TR AN T0

5
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71

2012:09:19 00r0dr44
2012-09:17 DEi44

ALLAKPTEANDA (1013 somadpn 2012)

© - by mam e (ienasss ne gabry)

Warmames 50150018 50 5001 | Pssvasesns (101555 20503000 | Mewrmemmerns 10 050 0017
Nperbap. e smna o
zoc W anon
T azes
s w an0n
Zova - 4513
nea W [vah_33_28_saaaanm
Aea -
I Rad_44_30 05220
T Rad_44_53 5305 UM
Fown ] | Man e v - i
Zrw ] [ Tpameg na 9, scummremanns 178 nee = Dur_1t ot et
sva el | Ben e wn - asus
O [Feriemns sces nupuneoen o meacaers cocrimins (% Ro0_22_01_o00.Lem 2012-09-04
bra & o, ey 2012-09-04
o = Ro0_22_03_oooz.Lem b 2012-09-04
b
2 T ", 2012-09-04
S % | Daaparh asteg - PUA - b 77,01, 000k | (agpnes | 2012-09-04
e el [T = puapnpenin - Wr_rn__oounm | (e S — 2012-09-04
2012-09-04
2012-09-04
2012-09-04
2012-09-04
2012-09-04
2012-09-04
3AJIAHUE 4 2012-09-04
13 BHTOHeHe PACOT C Hay! KARS-3
ceaie N3398. 2012-09-04 00:27:01 2012-09-04
2012-09-04
1 2 3 4 5 5
T e s | o e 2012-09-04
* Kowanza, VKM Tipisop Hasnaserme xovans, YKM 5019-09-04
1| 201200-06 002701 04100-27-01] 0000 COC__[0t-Brnosenme pesnva 3-x ocnof oprerrant
2| 2012.00.04 002901 04100-29-01[ 4265 COC__ | 3aars rewn TM-op msuxn 2012-09-04
3| X [HOKA [ Biw mir. PuA 2012-09-04
4 X JOKA_| B TICAL 2012-09-04
B \_33_16_00B2UKM__|TICA__|Jrerrop cofimna scrovn. Keora BILL 10Mbair va 24 waca
/ 6 : [ICA | Coxparenne mitemnero coobrmms  kaware U na o b [ICA 2012-09-04
F 7| 2012-09-04 00:35:50) 04100-35-50 PUA_ | Veranonsa nexoansix napavierpon 7 2012-09-04
\\ 8] 2012000603620 04/00-36-20 | R4A_44_90_0022UKM __|PUA__|Veranonsa nexomax napaverpon 7 2012-09-04
! o[ 2012:05:02 00:3650 03100-36-50 R4A_44_90_000B.UKM__|PUA__| Goparnposarc e
1) : 4490 0005UKM__[PUA___| posepia cronyca masrmt 2012-09-04
11 4 1 J0KA[Biow i 1vo> 2012-09-04
12 : 1101 0003UKM__|AV® | Tpurrep o Vb, ocummrorpaviva 128 e 2012-09-04
13 : JOKA_ B eIt
2012-09-04
| )22 01_O00LUKM__| PTAL__| Veramonsa neex mapavierpon  nexoanoe cocrommne
15| 2012:0504 004650) 04/00-46-50 [ RGD_22_01_0002UKM__|PIAL__ | Paspeutea pacora 2012-09-04
21| _2012:0804 0072 04/01.07-26|RGD_22 03 000LUKM | PIL__| Paora no myrpeewy tpurrepy.
22| _2012:0804 010754 04/01-07-54|R4A_44_90_000.UKM__|PUA__| Tloaroronsa s ssaioveruo mrmasn
2 JOKA_ | Bua,mr PUA
24 Z 70K [ P
% ] 4490 0022UKM__|P4A__| Voranossa nexom napavrpon
26201 4 R4A_4490_O00BUKM__|PUA___| Gopvarnposame rawr

Cocrasi Ten:
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00:35:20
00:35:50
00:36:20
00:36:50
00:37:20
00:37:50
00:42:50
00:43:50
00:45:50
00:46:50
00:49:14
00:49:47
00:51:14
01:04:54
01:06:55
01:07:24
01:07:54
01:09:54
02:07:00
02:09:00
02:09:30
02:10:00
02:23:34
02:24:19
02:25:34
02:34:00
02:34:31
02:35:32

04/00-35-20
04/00-35-50
04/00-36-20
04/00-36-50
04/00-37-20
04/00-37-50
04/00-42-50
04/00-43-50
04/00-45-50
04/00-46-50
04/00-49-14
04/00-49-47
04/00-51-14
04/01-04-54
04/01-06-55
04/01-07-24
04/01-07-54
04/01-09-54
04/02-07-00
04/02-09-00
04/02-09-30
04/02-10-00
04/02-23-34
04/02-24-19
04/02-25-34
04/02-34-00
04/02-34-31
04/02-35-32

PSA_33_16_0049.UKM
R4A_44 90 0022.UKM
RAA_ 4490 0022.UKM
R4A_44_90_0008.UKM
RAA 44 90 0005.UKM
0511

DUF 11 01 0003.UKM
0505

RGD 22 01 0001.UKM
RCD_22 01 0002.UKM
RGD_22_03_0002.UKM
4262
BND_77_01_0004.UKM
BND 77 01 0001.UKM
4265
RGD_22_03_0001.UKM
RAA 44 90 0009.UKM
0502

0503
RAA_44_90_0022.UKM
R4A_44 90 0008.UKM
RAA_44_90_0005.UKM
RGD_22_03_0002.UKM
4262
BND_77_01_0004.UKM
BND 77 01 0001.UKM
4265

R4A 44 90 0009.UKM



Examp]

e of mid-term planning (1/2

ZI0KA
Kanyra K] ALK

11:50:51 - 11:58:31
[ 585

08:42:24 - -1030:10 (|| 11:56:42 - 12:08:28

43° 585

= |

13:26:37 - 133743
24¢

586

13:34:56 - 13:46:29
33°

586

11149:5? 115237 13331_1 133405

15:04:18 - 15:16:09

51°

15:13:27 - 15:23:28

13°

15:00:50 - 15:12:49

587 | | 51°

16:42:36 - 16:54:28

588

18:71:01 - 18:32:09

587 [

16:54:41 - 16:56:25

588

16:39:44 - 16:51:35

18:18°36 - 18:30:36 [ | 19:57:13 - 20:08:58
59 589 [ 41°

21:36:36 - 21:45:00
7

§;

Unified Web-based User Access

Engineering

L Ballistic data
restrictions

15

=

Visualization
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Lxample of mid-term planning (2/2).

Fpaduk noarotosku yuknorpamm ans MC YABHUC-M Ha nekabGpb 2012r. Coapjau: 07.12.2012 15:58:23
IIUIl“Il'I_=1 bHUK BTOPHHK Cpeaa HeTeepr NATHA a Bo
poc - (CEpoc chRall-NaMaTH FAKNAAKA UMKNOTPaMM
paGoTel KHA 30.11-04.12 W (C6poca BHA-Y - 04.12
B.4716 07:10:22 8.4731 06:43.01
B.4717 08:48.57 8.4732 08:21:35
MPA3OHMK Koanos U.B YepHoroposa HA
CMHpHoBa H.®. |BaxeHos AT
Linknorpammy KHA 30.11-04.12
roToBuT BameHos Al
Linknorpammy CGpoca 04.12
roTosuT CMupHosa H.O.
3 F E P
3aKnaaKa YKnorpaMm poc - saKNaaKka LMKNorpaMm poc 5 3aKNBAKE LWKIOTPaMM
paboTel KHA 04-07.12 M paboTsl KHA 07-10.12 CGpoca BHA-Y - 11.12
CGpoca BHA-Y -07.12 B.4791 04:57:36 B.4836 03.35:29
B.4792 06:36:02 B.4837 05:13:47
Brnagwmuposa A Koanoe M.B
Baxenos Al Eaxexos Al

Linknorpammy KHA 07-10.12
rotosuT JlakyTusa E.B

LiuknorpamMmy CGpoca Ha 07.12  |Lluknorpammy KHA 040712 Linenorpammy Cépoca 11.12
3 rOTOBMT BaxeHos Al roTo8MT Bnagumuposa A roToBMT Koanos M.B
1
!!pu: !!H-! ImANARKA YHANIOTPAMME
paboTel KHA 16 - 17.12 w Chpoca BHA-M - 18.12
B.4897 03:23:42
|8.4898 05:02:21 (BbIKN. BHA-H)
Meaopkosa EB coc coc coc coc coc
NakyTwha E B J
(BbIKN KHA) (BLIK KHA) (BLIKN KHA) (BLIKI KHA} (BbIKN KHA)
Linknorpammy Chpoca va 18,12 Linknorpammy KHA 16-17.12 ( nocne COC BKIN.EHO-Y n
roTo8MT MesopkoBa E.B. roToBUT CMypHosa H.0 MOHHUTOPUHT
17 W
poc =" (COpoc naw-naMaTH poc - JAKNARKA YHENOTPAMME 3AKNAQKA YHENOTPAMME
paboThl KHA20-23.12 u ICbpoca BH-Y - 24.12 pabotsl KHA 24 - 27.12
8.5000 21:01:29 8.5002 00:08:57 8.5032 23:13:32(18.12) 8.5047 22:46:31(20.12)
|8.5003 01:48:33 8.5033 00:52.04 (20.12) 8.5048 00:33:48 (21.12)
Bawenos AlN Bnagwmuposa A lesopkosa E.B
CMupHoBa H.O. Prbosa AJl. Koanoe W.B
Livknorpammy KHA 18-19.12 ( BKN.L|OK peaeps) Linknorpamuy KHA 20-23.12 --
roToBMT Koanos KB (MoHWTOpUMHr YD) roToBMT Meaopxosa EB.
Limknorpammy NCA Liuxnorpammy CGpoca 20.12 Linknorpamumy Copoca 24.12

roTo8MT Koanos M B roToBMT Bamenos Al roTOBWT MeBopkosa EB.
29 30
poc - 3aKNAA KA YMKNOTPAMME (COpoc GNaW-NaMATH poc | (COpoc pNaL-NaMaT 33KNAAKS YWKNOTPaMME

CGpoca NCA w EHA-Y-26, 27.12 paboTtel KHA 20.12-02.01 v Chpoca BHA-M - 0201
8.5107 20:563:27 8.5137 20:00:13 B.5152 19:37:50 B.5167 19:10:14
8.5108 22:31:46 8.5138 21:38:27 8.5153 21:16.06 8.5168 20:48:26
PrGosa A[l. Baxenos Al Fesopkosa EB BaxeHos Al
NaxyTWHa E B, CmupHosa H.O Koanos W.B Bnagumuposa A MPA3AHMK

Liuknorpammy KHA 29.12-02.01
rotout_Koanos W.B

Linknorpammy CGpoca 27.12
rotoemT NakyTtwya E.B

Limknorpammy NMCA Linknorpammy KHA 24-27 12 Linknorpammy CGpoca 02.01
rotosur Koanos UB rotosuT Prfosa ATl rovoBMT Mesopxosa EB.

Pykosogurtens OTTY

PrGoea AQl.
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Main workflow of science operations.

Long-term
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ﬁ Telemetry receiving

—~— -
Telecommands

sending Telemetry
processing

Mid-term planning

Short-term
planning

Visualization >

o

y: y;

< Unified Web-based User Access

Engineering

L Ballistic data
restrictions
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Levels of the science telemetry
processing

r D
Receiving Formatted
< & > telemetry
Formatting flow
b. o
r -
De-commutation A set of the
< & > Instrument’s
Pre-processing files
- o
Q-looks and
Express- Housekeeping
Processing Files
r 3
Lab-processing Results of

< & >
Calibration

Measurements in
Physical Units

Aggregate Data
Base
& Deep Archive

< Archiving -

“eEe
7

(
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Telemetry dumping sessions

S=ittiE Unload »

Session number Telemetry
BND

Express processing

2688 E
2687 BND 190712 -
2680 SOS 100712 Session number 2641
2680 DOKA 1907.12 Stams Finished
2665 508 180712 Number of frames 11699
2663 DOKA 18.07.12 Tvpe of telemetry BND
2650 SOS 17.07.12
Initial on-Board time 020712 00-14:54
2650 DOKA 17.07.12
2643 BND 08.07.12 Final on-Board time 16.07.12 11:16:55
2642 BEND 08.07.12 Initial ground time 16.07.12 11:14:43
2641 BND 02.07.12 Final ground time 160712 11-1443
2634 SOS 160712  Comment
2634 DOKA 160712
2619 SOS 150712
2619 DOKA 150712 Instruments
2604 SOS 140712
2601 poks Lo
2589 SOSs 13.07.12 DUF 6584835 160712054720 16.07.12 06:02:35
2589 DOKA 13.07.12 p4p 1662269 09.07.1205:1943  16.07.12 06:06:34
I S08 LOLLZ pip 1394414 09.07.12052030  16.07.12 06:06:41
2573 DOKA 12.07.12
2568 D T PSA 2763100 02.07.1200:14:54 16.07.12 06:06:58
2367 BND 0207.12 BND 2349260 09.07.12 05:58:48 16.07.12 11:16:55
2558 SOS 11.07.12
238 DOEA 110712 Groung ststions
2543 SOS 10.07.12
2543 DOKA PUURY Ground station Amount of frames Frames with errors Added to DB Initial on-Board time Final on-Board time Initial ground time Final ground time

2538 BND 020712
193.232.10.135/chibis/Default.aspx

Tarusa 12430 631 11699 02.07.12 00:14:54 16.07.12 11:16:55  16.07.12 11:14:43  16.07.12 11:14:43
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Ul example: Express-processing
visualization

Home |

Initial on-Board time Final on-Board time

02.07.12 00:00.00.000.000 02.07.12 06:00:00.000.000 ADC amount 1-5

\ ADC channel 6

ADC amount1-5 ADC channel 6

-~ - 1
2200 A N * 2 o s
1o00 Y i o
Fast ADC
Lat-45°21" Lg | Fast ADC
Time 02.0°
1.2 3 4 Lodal fime 02.0
E7900 l +
40 ALpJJL

Lat -43°44" T.on 315°56] J\11

Local time 09/07.12 00:09:39.299 JJ\

- Y/ HBW On 1

. ~MLBW . r
i 0.0 —_— | :
éBh—.[} Module of EMF I . : i TI
. ¥ Data 2700 - #’/ | Jli"(\-ﬂ\ J

5 . 0.0 4
é B:EL]].ISUCS Satellite voltage
;= V] Shadow wan=]l || L T e I %

. 12 - T e ; j 1
é SDS . . . Satellite current  Sun current i nwﬂ‘\ J lL
The algorithm of orientatiq .2 - il s

¥ Coils and flvwheels 0. 0pT £ - e
‘ | Current transm. 1 Current transm. 2
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Visualization features (1/2):

» Extremely fast:

Data base: 2 prc, 6Gb, MySql (Mylsam), > 4e|0*? measurements

+

Visualisation: 4 prc, 4Gb, lIS

Less that | sec (for typical view)
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Visualization features (2/2):

» Configurable

» A set of Standard (predefined) time scales of the
visualization is used

» Friendly user interface
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What next? Web n.0 ?

(3

Web 0.0 — user dreams to connect with anybody or something
Web 1.0 — user got content.

Web 2.0 — user generates content

Web 3.0 — collaborative creating of content.

Web 4.0 — content thinks instead of user

Web 5.0 — content communicate with content

Web 6.0 — content discards the users as useless

Web 7.0 — content self-discarded as useless

““ Anonymous Blogger

VvV VvV VvV VvV VvV VvV Vv VY
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From user’ action to Web 3.0
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Conclusion

» Microsatellite Chibis-M is in the flight stage now.And this
is the best evidence of the appropriateness of technical
solutions.

» One of the characteristics of the ground segment of the
Chibis-M mission is the possibility of its development.The
new ideas will be tested during future period.
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