DIN EN 16603-60-20:2014-12 (E)

Space engineering - Star sensor terminology and performance specification; English
version EN 16603-60-20:2014

Contents

o1 = 1o o 5
o o 11T o o 6
TS oo o T 7
2 Normative referencCes......cueeeeciiiiiiiiiiriccs s e e nnnnnas 8
3 Terms, definitions and abbreviated terms...........cveeeciiiirciireccc e 9
3.1 Terms from other standardS............oooviiiiiiiiiiiiiiiiii e 9
3.2 Terms specific to the present standard ... 9
3.3 Abbreviated termMS.......ccoo i 28

4 Functional requirements..........cccoiieeeciiiiiiiisnsscsss s 30
4.1 Star sensor CapabilitieS..........cooeiiiiiiiiii e 30
g A T O AV Y o1 30

4.1.2  CartOgraphy ......ooooueeiieeiie e 31

4.1.3  StartracCking........oooeeeeiiiiiiiiiiiiiiiieeie e 32

4.1.4  Autonomous star tracking.........ccooouiueiiiiieiiiecc e 32

4.1.5 Autonomous attitude determination..............cccciiiii i 33

4.1.6  Autonomous attitude tracking...........ccooeriiiiiiii 34

4.1.7  Angular rate measuremMeNnt............ooouiiiiiii e 34

4.1.8 (Partial) image download.............uuueeiiiiiiiiiiiiiiieeee e 35

4.1.9  SUN SUNVIVADITILY .....eeieiiiiiee e 35

4.2  TYPES Of SLAr SENSOIS ....vuuiii i e e e 36
4.2.1  OVEIVIEW ...ttt ettt ettt eeeseesennnennnnnnne 36

A - | g o= o 0= = 36

4.2.3 S artracker ..o 36

4.2.4  Autonomous star traCker ... 36

4.3 ReferenCe frames ......ooooiiiiiii e 37
4.3.1 L@ AT U 37

I T (01 (o] o 1 37

4.4  On-board star CatalogUE ...........uuuuuuiiiii s 37

5 Performance reqUirements ...........cccciiiiiiimimeesssississssssssssssssssss s s s ssssssssssssssssssnnnn 39



5.1

52

5.3
5.4
5.5

5.6
5.7

5.8

5.9

5.10

5.11

Use of the statistical enSembIe .............ueieii 39
ST I R @ Y=Y = PP 39
o Tt I o 0 1Y/ ] T o - S RSRPRRR 39
Use of simulations in verification methods ... 40
5.2  OVEIVIEW ..o 40
5.2.2  Provisions for single star performances............coooooeiiiiiiii 40
5.2.3  Provisions for quaternion performances..............cccceviviiiiiiieeeiieeiicee e 40
ConfidenCe lEVEL ... 40
General performance CONAItIONS ........coouuueiiii i 41
General performance MELrICS ........oooviiiiiiiii e e e 42
551 OVEIVIEW ..o 42
Lo T2 = 1 - 1 R 42
55.3 Thermo elastiC €Ol ......coooeeiiiiiiie e 43
554  FOV spatial €ITOr.......ccoiiiiiiieic e 44
5.5.5  Pixel spatial €rror .......cooeeiiii e 45
oo T T =10 ¢ o To ] =1 I T ] == T 45
55.7  Aberration of light.........coooiiiii e 46
55.8 Measurement date error....... ... oo 47
5.5.9 Measured output bandwidth ... a7
A OGIAPNY . 47
StAr raCKING ..o e e e 47
5.7.1  Additional performance conditions .............cccooviiiiiiiiiiiiii e 47
5.7.2  Single star tracking maintenance probability ............ccccccceiiiiiiiiiiiiiiin 48
Autonomous star tracking .........co.ueiii oo 48
5.8.1  Additional performance conditions .............ccccoooiiiiiiiiiiii e 48
5.8.2  Multiple star tracking maintenance level.............ccoooooiiiii 48
Autonomous attitude determination ..o 49
591 GENEIAL ... 49
5.9.2  Additional performance conditions ..o 49
5.9.3  Verification methods............ccoooiiii 50
5.9.4  Attitude determination probability ............ccccceeiiiiiiiii 50
Autonomous attitude tracking ..........ccooeiiiiiiiiiiiiiiiiii 51
5.10.1 Additional performance conditions .............ccooiiiiiiiiiiii e 51
5.10.2 Maintenance level of attitude tracking ...............ccccciiiii i 52
5.10.3 Sensor settling timMe........coooiiiiiii e 53
Angular rate MeasUremMENT ..........cooiiiiiiiiiiiiiiiiiiie i 53
5.11.1 Additional performance conditions .............ccooiiiiiiiiiiiii e 53



5.11.2 Verification MethOdS. ......o.oeeeeeee e 53

5.12 Mathematical Model..............oooiiiiiiiii e 54
Bibliography..........eeeeiiiimimmmmiiiiiieee s 84
Figures
Figure 3-1: Star sensor elements — SChemMatiC..............uuvuiiiiiiiiiiiiiiiiieees 12
Figure 3-2: Example alignment reference frame..............oooviiiiiiiiiiiiiiiiiiiiiees 14
Figure 3-3: Boresight reference frame ... 15
Figure 3-4: Example of Inertial reference frame...............ooooiiiiii e 15
Figure 3-5: Mechanical reference frame ...............oooiiiiiiiiiiiiiiiiii e 16
Figure 3-6: Schematic illustration of reference frames.................ooiiiiiiiiiiiie 17
Figure 3-7: Stellar reference frame.............oooiii i 17
Figure 3-8: Schematic timing diagram ............coooiiiiiiiiiie e 19
Figure 3-9: Field Of VIEW......cooiiie et 21
Figure 3-10: Aspect angle to planetary body Or SUN...............ouiiiiiiiiiiiiiiiis 22
Figure 4-1: Schematic generalized Star Sensor model.............oooiiiiiiiiiiiiiiiiiieeee e 31
Figure B-1 : AME, MME schematic definition...................uuuuiiiiiiiiiiiiiiiii 61

Figure B-2 : RME Schematic Definition .............oooiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeee 62
Figure B-3 : MDE Schematic Definition ... 63
Figure B-4 : Rotational and directional Error Geometry .............ccccoiiiiiiiiiiiiiiiiiiieeeeee 64
Figure F-1 : Angle rotation SEQUENCE...........ooiiiiiiiiiiiiiiiiiieeieeeeeeeeee e 79
Figure H-1 : Example of detailed data sheet..............ccuviiiiii e 83
Tables

Table C-1 : Minimum and optional capabilities for star sensors ...........ccccoeeeeiiiiiiiiieiiienniinnn, 69
Table D-1: Measurement €rror MELHCS .......ovvviiiiiie e e e e e e e e eeaanes 71
Table D-2 : Star Position measurement error metrics ... 71

Table E-1

Table G-1

: Minimum number of simulations to verify a performance at performance
confidence level P¢ to an estimation confidence level of 95 % .........ccccvveeeveene... 76
: CONtribULING ©ITOI SOUMCES ....ceeiiiiiiiiiiiiiiiiie ettt 80



		2026-05-12T22:32:39+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




