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Research on the instruments for future micro-satellite
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The Space Technology Demonstration Research Center has conducted the research on a
next-generation technology for micro-satellite since 2002. As a part of this research, an
experimental manufacture, various test and evaluation of small satellites instruments have been
implemented. This paper shows the status of research about the micro sun sensor for attitude

control and the micro GPS receiver for navigation.
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Figure.1 Measurement principle of the MSS Figure.2 Block diagram of the MSS

Table.1 Main characteristics of the MSS GTM

Ttem Specifications
Dimension 64mm(W) X 64mm(D) X 57mm(H)
Mass 330%30g
Power <1.5W
FOV H: +56/-50, V: +42/50
Bias error < 0.ldeg, 3sigma
Random error < 0.0ldég , 3 sigma

Figure.3 Picture of the MSS GTM
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Figure.4 In-vehicle GPS receiver unit
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This document is provided by JAXA.



44

(3) BRI 46 L OMERE D REATE
(@) /AT R/ T2 BRFEO T

THTITZE A L BE T R R R JAXA-SP-05-008

AR Lo TRONI A AT RABAEDT 27 7 AV OP% Figure.T (237, Figure.7 DEMDI T 7L, ¥
YRNDIEL ALy FEAEEEL, TR WA PRSI bI ) ARy =0 S LT A Th
%, El BAROZSTiE T, TR—ar FEAS Y= LD Th A,

INHOT —FEE), B EEEICHE ST — S OFMEOR R SATARBREIC DWW, BT RO
ERRICOWTEREF LD BAEETHD, 0.1deg (3 0 ) ZERTHIENTECNLIEEHERR LT,

0.03 T T T T T 0.03 T T
+ Error in horizontal angle determination ‘ + Error in horizontal angle determination
= Error in vartical angle determination & = Error in vartical angle determinatien |
0.02 ' ! ‘ t &8 002 | - cL ! 1 [ [ ‘ B
| L Al I oy e
* n Pamd | | 2 LA
P o - pe s o R b
0.01 o + * e 0.01 AR R R W @ gny e,
o2 | A * & e Ll LSS - 1 3% u?,
9 o e R WL e % .
o | o o8 | | o © . ol o (2 i
= g ¢ % 'L.*nr 4 .W. i = | "Elup e ".“' }0 i, &7
S | _.Ilﬁ.""' o s s bt | ) A | Boy i |m
I i e i S s T TRE A
i . | : i ; o
3 Gel ARael T T W e g | R o
* a2 | o | -,
001 o j e v % -0.01 1 P e w
%,y | [ I I * I | "lgs A i
| | | | ® | | I‘“:ﬂ | 4 ﬁ
| | | | [t
-0.02 "" i i T -0.02 | ! t t {f;
| | | | | | L]
| | | |
| | | | | |
-0.03 = ~0.03 . I i
g il Fhl 0 i 0 &0 -60 -40 -20 0 20 40 60

Sensor angle of incidence [deg] (horizontal scanning)

Sensor angle of incidence [deg] (vertical scanning)

Figure.7 Typical bias error profile of the MSS GTM
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Figure.8 Typical random error profile of the MSS GTM
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Table.2 Summary of the test results of the MSS

Bias Error [deg] Horizontal : < 0.0450(3 o)
Vertical :<0.0450(30)

Random Error [deg] Horizontal : < 0.0090(3 0 ave)
Vertical < 0.0065(3 0 ave)
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Figure.9 Typical error profile of dynamic test (6RPM)
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Table.3 Summary of the test results of the MSS

Size B0mm(W) X 65mm(D) X 50 mm(H)

Mass <2560g

Power <1.8W

Frequency L1

No. of channels | 8h

Output data | PPS, Navigation data, Raw data,
Ephemeris data, Carrier phase data
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