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Development of education tool by using pico-satellite
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This paper focuses on developing new education tool by using pico-satellite education kit’s HEPTA-Sat. HEPTA-Sat provides basic space
engineering knowledge and experience of developing satellite systems for learner who are interested in developing pico-satellite. We have
selected rover as a theme of the new education tool, in order to acquire and develop a new learner. In addition, it has addressed the algorithm
learning, system component evaluation and verification. Introducing those factors into the education tool would make it possible to be more

sophisticate and prevailing as an education kit. In this way, we hope to contribute to the aerospace industry in the future.
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Fig. 1 Pico-Satellite HEPTA-Sat

Table.1 Specification of HEPTA-Sat

220 = Optimistic Dataset
200 == Announced Dataset
==Known Past Launches
180 —o-Optimistic Best Fit
160 ==Announced Best Fit
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Fig.2 Future prediction of Pico-Satellite!®

Fig2 OEFEOMY NN TR EOF B _EiF5 &Rk
Wz R TN L2013 AT AN TR OFT S Bif
Bz, PRI BN L QO ERICH 5. Zhbo=—
APBEFEIREITAD L ORI OB GG L -
TV, IHFECIEEYMTEDO L S I MEBRTED LI
HEPTA-Sat|ZBR 597, #EBH T OFEH ¥ » b (-Cansat®,
CANduino™) 3 BRF STV 5. 2 b DM IIREZE O
Fl LUET D CRY, FHTE /5 Y ORARZH

Specification Value RTCNDH L7, N— Ry =T HEH (-Cansat®, CANduinol)
Form factor 7XTXTcm3 DOHLDR, EIZE/SKVEVEIAT LA, T T L— gy
Mass 180g A2 CNDEH 7Y 7 N =T EHO S OH S H(HEPTA-Sat).
Power generation 50V 0.8A33V2.0A INET, ENINCY—7 v a T eAToCEIER, V—
Power consumption 12W(MAX) 7 vay T ERSGE LUTCFEENOIL, RV AT LOMEET
Battery 3.7V.1000mAR T, TR Y RO, 2 AT MREAERLT,
Uplink/Downlink 2 4GHz TuST I IERETNA Y RALOHRL TEZ VWO FEL
Communication Range 400m bH—HT, FHIFHE, FiT, RS IV ERE . 7/1/:“9
Programing Interface USB R LDOFRPFB OLEEN R ST D, AR5
Device Interface SPI/I2C/UART/IO HEI.)]:A-Saté/A\HX = Lf - E\‘H /\\\H\@@aﬁy\ b L’ ‘7\1:[
Operating Frequency [00MHz 773 ‘/70 EE\E %= U‘\%A?&g%’\ ?é’%a%é@a:ﬁiﬂa:% ] 15
Data Storage 4GByte 77L A=, BT ‘/XTi VAT A v&z:fv@*ﬁam
HEPTA-Sati34 F CHAKETITS Hif 742 TSEEDS-1 | FERT DI OO I B AARET 5. Fie, 1BRETHE
’ T %ﬂmﬁ% BEIVR B ST 572018, Btz v

[SEEDS-1I | ,

[SPROUT| @/ U \T&EIENLT, B/IVEA

THPROBR T v A 2 CFRD X IE 2 TR S

N-EkI b s,

110) %{TO 71;% EI;J%’ ifu i; EE \—#ﬂ:_ui:a)ﬁbjj;&'
AT BFBENTK LT, 2P RR 7 S 2
Th, 2 via COBPBSIELZRIT .



Fa s IS ERE TR ) AN R AREEIC O
T, 7Y RMRBRT R L R 5. —s, 5H
FENTOT T ATOETLIRERLE LT, vl T4 LT
EEZ > TWDDNEEYFTE RN LT BV, iUt
SEREOW D SR D ERRON RO, Tr s T A
TR X TWBHIET LT Y X LBEMRCE TN T

LWFERTHD. b OBRRINGHIET LY X LAY,

AN - (BT E 2 X O B ThHIUTTFEEN L O
HTasT DEERCE D LI DEE X, TATY R A
N5 2 HEPTA-SatDEHHI IR A d Z &Iz LTz
2 v a VORGEAEDFEONWTIL, 4 F TOREZR T
3R vy a VEREN O OGS E TOMICH D, Ko AR—
v NORREIESE, $E Y AT AORGEEHIOW T TV 5
DOWYIeloTe, FIUIEEBHOREE, I vy aitdo
THEHEANED>TLE I DTHET L0 L1727
OTHDH. AEM I BV ROV AT LRI
Z & TINLORREREE FHTES.
2. BR7Io—F
2.1 7)L3") RLRERES
TN Y RMREREEE %, 5 LB AN BB
DI | & FEFED 2 R Bk U CER BRI 0 fBA
72
TAA) AAMERFEONERE UL, £, B—X—%8)
I EEOMHLHRET L3 U X LEFALTH OV, 0%, B
BB /U C L 0 S EE I T L) RAEFATH B D Fik
MIIZZ B THELRE, SvyvaO7 VT RLAEET
H5 9. BB AT T LI BEIIAS Ty v a v wE
75(%) SV, FEECREELTHH D, ZOX 5 IZEREY - Y
LT NTY RNFBEATH Z LT, FHEETHET L) X
AOPFNERESET NI Y R AOESEE DX
- FESE M L
PEFIZ L > TTHIT A=) RNTHELSBNEE R T
2T, FHIPECEROH 5 FEE SR A RTHOTL, 2
D, TAY XLOREEE - FEERERDS, WBR/aER) & L TP
BHEIEPHED D, BB LT e — =) 28k & LT
2.2 T alOMEIREDEE
v ¥a COBGEFIEEFSENCEE L oo T O
T HIUAT LN v g L OESRITR U TR, RS20
L ThD. FEBRROREE LT, FTH ft%%@iifﬁ
B ABEDRRRRETH D E W) FIRHDH. 201-9IL, 15
f‘f: DEENT 5 X 9 72V AT KFEEHE TR T AU iiﬁ YA
T TAREINIS v a v ORER, S via CEROVE
VMbH#7/XTA@%%H/XTAE%@%V&LH:
VIR FOREA T R S OREE - FR-RE A
AT IORRIE - A —0 ) FEEIRRIE 5 2 & T, ],
WD IRNT AT MO ITEEHIED. V—r v a vy
WIEERE NV AT b L—= U 72T, #ETIERCS
va VREND AR FOBEOBEE TITV, L
P2 AR—R e ORGIE - SR, G AT AOREE « E
BROBPETIIN XA b == 7T . AT

HE b, XA L= T OEYY
c FaLR— s FOKEE - R

TRy MEEE CITHRNSEM OF TIToTRE, £
NG DBIICREL TIN AF Y FL—= 0 V2B L TF
BHEIZFATHE Y. ZOBE, #30R—x0 FOGELE - 35k
DEFETIE, FarviR—xr b (PSoT—%—, 9tz 4
%) OHAINEFBRZIT, HOUDARL TRV vy
2 U EFITDDOICZYMNE ) e FERBH MRS D.

BT ART AOWEE « FBR

VAT WOWFE - FIROBFE TR/ RRE T LT Y X
DIONCFEEEATH DO, BEEIA T v a b Tv
TY RLEFATHED D, ZOXHICEEART - LT, V&
T LAOBGHEH 28 - AT 5. 20tk FERIRGEE LA
EMRRELIZI v a VEFBRT 20IZZYS 7572008 9 )
FUWT 5. BRI va URET VT Y X ADIGFEFERA
TSRS R ORI EAT 5 .

WZOWTRHIH L T<.

2.3 A—H—R—FZANTEEEDFLIT HI v avE
FHL, FENRELITS
PREARA 72 P B LT, —BY AT AFROBERAFE AT

FEEICBE LTI TS TE 2 X o1, ~—FY
=7 IXHAI _F'aﬂ%éfé‘éot DRREIL, FEMRE RO D A
LD HL, FEEE, ~—Ru=T7 ROl (B,
FEWAZ YA J:) ODEF'T HRIET- 3 AT BEGHEAT .
2.4 FEMOBE

AHFGECRA%E L 7-HEPTA-Sat At 1 — N\—% [ANCHOR| &
1T 7=, LUFIZANCHORDAMBFig 3), 7L AT I(Fig4),
2 R—F 2 MFigSFig6) & ~T.

Fig.3 ANCHOR appearance
ANCHOH
EE? C&DH
Xbee jiﬁ%‘% [ ir‘ 74:/] [ GPS ] [l T ]
}\JT'J

ﬂbJ:EPC

'J‘ J71 (Ll ion )

Gk

7p .L\] {snn h]

Fig.4 Subsystems
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Table.2 Rover's mission

Table.5 Mission result
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Table.4 Combination Algorithm

1 | Li-ion Battery+DC-DC Converter + mbed LPC1768+ Xbee-
PRO
2 | Li-ion Battery+DC-DC Converter + mbed LPC1768+ Xbee-
PRO + DC Motor + Motor Driver
3 | Li-ion Battery+DC-DC Converter + mbed LPC1768+ Xbee-
PRO + DC Motor + Motor Driver +9axis-Sensor
4 | Li-ion Battery+DC-DC Converter +mbed LPC1768+ Xbee-
PRO + DC Motor + Motor Driver +9axis-Sensor + GPS
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