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PAEZESE 2T, AR ICETTFHEBEREHR T 7 v F =207 R EEREIZLIT
otk 3,
o [IvyaviEM]lERRERGZbNEE X, HEFHE T A =) X 4% v,
A EEZEK CE 2 HFREAOHRL, EfTTc&sIl,
> Hl:THOGEEZENL] &) HERG 2 b & &, RAGIH~ B ON
~HRZ] O XD REMEEZEIRL, EITT 5.
o [EERA - L] I vy a viERETIBRIC, BEBIRBELZGETHLoTH, %
I Z L7295 2 CE-BENOER Z HiF3 2 &.
>l B 7 ) — X Lk & i, Bl OFF—>ON]| @ X 5 7&:tHli%
RHRL, ETT5.
o [fiEd sz — ) 100 4 — X — 0 HBEHE - EIT2175. 2R X0 ELE
A7y —roBERICH LTz, BET 7 v F—Hofilfls 27 2 TRIGEITY.

2.2 TERRER DM

i cE & D-FHEEBEHRAHR S S v F— DR ERT57-0I1c, A7 v+ —Ic
PVELRERELZF DT, EROFHY AT LOMFE, AFFRICEB T 2HE 2K L
729 2T, H%ZB > THEREZOBMEZITS.

2.2.1 Planning Engine

T3, HEFE T L) X LADEEST 5 €Y 2 — L% Planning Engine & &1 5. &
WHFRICH T 2 FHEBERAHR 7 7 v —ZHEEIE T A T XL W TR R T T v =
VI RERT D0, TOEY 2 —VIFHNHTH S, Planning Engine 23F i3~ 2 1% E| % fil
BB~ LU TDOLEYTH S,

o WHEDIKEDL O HEOREICENET 2 ECcofik%E, HEEMHHT7T ALY X L2 Hw»

THET S

2.2.2 Low Level Controller

AWFEClE, FEROFHBEHFEKR LO Y 7 2 7 REMBL Tz ZH 2R3
¥ a2 —n%, LowLevel Controller £ MERZ Li2$ 5%, 2.1 fHiTiR_ T 7z, Control % $H2Y4
T 5EYa—tr%. Low Level Controller DHEREIXFHBEDIEREE ITIKIF T 5729,
CZTkFHEOH & LT PROCYON 8 L <, BN LEREZE/NT 5. Low Level
Controller 235fEd 21%E L L CIIFICUTOIOBET LN,

o HbER»rboa~wv FEMBRRL, £ITT5
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WERICEET 2T LAY T =207y b RAEKL, EET2
FHBICER I N R IRET 2

FHEBICER I NESBr L, T2 5% TS

LB v OIEWME b L ICRBREZITH

5.z b7 BIEE O ZBRE~THIHF 5

BANCED SNz — il Y BERA & L% EITT 5

CZETOIAT, FHEEHAR T 7 v O HMERERT 372 0DICHHEDEY 2 —
NE, BEROFHBICER I N TV AEEY 2 —VICLHT R 5 2, B L~ fnT, &
TR CELEY 2 —ADEET 272D ICLEREREAZ I L T <,

2.2.3 Operator

Planning Engine O#RENX, [BAEDRED S, HEOREICEET 2 F ToOFREHER
T2 0 H5bD0THDL. TOWHEED S, Planning Engine O A& LT [HHIEDIKEE] [H
BOIRRE] 280, HAhe LT [HER] BH2 i TcE 2. 2D 9 b, Operator (X
Planning Engine I [HIEDIRRE] 252 2EY 2 —nic72 5. Operator &5 &3,
HEHAEOERD»LE5 2 T3,

AMFEICH T 2FHEBERAE Y 7 v — 2RO R ERET 5 &, Operator DHENIZ
% < ¥ [Planning Engine ICHIEDRELX 52 2| &7 5. 207z, KiffFtick Tt
KR DEHE 7S Operator DI%EN 2 F7- L CHREAR V., —F, vy avyHNZFEHEA
HCRET S X0 hmEr AEEEEZ R T 25413, Operator I [ Iy v a vHNER
ET L] EwIOKREEE A5 LICRb.

2.2.4 Executor

Planning Engine 238 % | L 7277 K2 T WO FEIT T 2 D101, FTREZMHRL T, &
BT 2 LEN D 5. TRZMBNT 2EEBIIIECROTHEREHR Y 7 v =T ThH 3
Low Level Controller ICIZFFTEL 2\ /2@, FHEESARE Y 7 v —idc ogEx o<
Ca—nNEFHRICEHOVLENRS S, ZNnw, Executor & EAFTITTWAB,

ko FEHEOEMICEBWTIL, ERFIZa~ Y F% Low Level Controller IZfi##fR X 4,
R O E 2 B0 - & HEH 2 L3 5. 37 H, LowLevel Controller ® AJjid 2
<V FTH3, L7225 7T, Executor BRI REZEN 2GRS LT D X 51Tk
5.

® Planning Engine 238 % H L 72 /55K % a~ ~ FFIICZ# L, Low Level Controller i

A5 3

18
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2.2.5 State Monitor

Planning Engine 238 X L 727 RAIEL S BTSN T2 02T 272D 1ClE, FH
PRIEH SR OREZ b LICHTRTHET NZREBIC R > T2 02 Wi 2 BE 2 DH 5.
Low Level Controller 23{fFF L T\» 2 FHi%IkHE &, Planning Engine 23#AfF L T\ 2 51
FRIRRETIL, MK T 21HMICED D 2 lRelEdi® 5. fEkoEH T, #EHAFIT—2d LK
FEBOTLANY T—2%d Lic, FHEORELZMHRL C, ERAZED TV L
-, State Monitor T, Low Level Controller >S5 H I NBTL AN F—&Z% P &
i<, BHEDIREASEMFHH O Y TH 2 02T 2 BEBH 5. L7zh->T, UTDX)
BHERED D EE L T2 B,

® Planning Engine 22H N L7z AR Z v I —va v L, FHEORER D X HIC

BEL T EEIET
& TLAMNYT—x%bLic, BEOKREICHER W 2R T 2

226 =WGROEE

CCECTHRRCELMAERL T LY 2L, M 220k51%k5. 218TELoHPY
RERT 29 A THEREY 2 -3 22,1 2L 225 HTHBR~72E5 5 e 2228,
2.2.2 TH TR~ 7= X 5 I Low Level Controller (ZfERDIEH Y 7 + 7 = TR/ L T/
HEZHE> €Y 2 —1TH Y, Operator [FABDOEHEZETH > TDH L\, ZD72®, Planning
Engine & State Monitor, Executor ® 3 DD EL 2 — L% F LD THVYER—-F T T v F—
PRz LT 5,

22 ITRI N EEHEBRICECT, FHEERART 7 v —B o X K@t 33
% EHUCEIAS 5. £9°, Operator GERE) 25HEMAHI%E®, Planning Engine 1C%
O#EMHM % 5 2 4. Planning Engine 13, #IHZM: GREDIKEE) » 5652 b h/-EHH
W EFERT L7005 K%Z, HEEHHT LI ) X2 HOTHERT 5. HRLZERIT,
Executor IC X - T Low Level Controller 23#fRCT X 3 a<= v FF|~ L ZH X 1, Low Level
Controller IZJE XN TFHEITE 5. LowLevel Controller a2~ FAl2#EfT LoD, EH
ic 7L A + Y 5 — & % State Monitor 12:%{5 9 %. State Monitor 1%, #J#15%fF & Planning
Engine 28 H L 72 HE%Z b LIC, FTRPIEL K EfTINHGHIC, FHEORER L S
BELTWShEYyIial—vavdd, Zovial—vavitERe, Low Level
Controller 22HXLNTELT LA MY T =2 %A L, BESIFKEL OV EHERR
T5. 5 LEFENFEEL TGS, BESEEL T 2BEDIRED O AR O H %
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2.2 WEZR O fhih

EIRT 270D RERET 272000, WIS L LTHED (BRERFEAEL T 2) RE,
HEEE L C4y)oEHHR % Planning Engine IC5- 2 THEKDOHER LT 5. O
RICX > THELN KL, REREL T EFEICHLE L) 2 CERBEWNZZERKT
X5 5KTH D729, BE Executor # i L T Low Level Controller IC 55D a~< v K3z
KD, TTREETT 5. 20X L, EHHNELI NS L THEMTE LICR5.

[ Operator: BRI %ZZET % ]

Planning Engine:
State Monitor: HEEEZRD

REZERT 2

Executor: AR %= X174 %

X 2.2 FHEEEE®RT 7 v F— OBl

227 TCROFERBHARET 7V T —DOBME DR

HIEHE CTTlX, AWIEICE T 2 FHEERBE T 7 v —oHMZ b Lic, WEREY 2
— e ZDREREEH L 2. ATHTIE, B2 H I NFTHEEREE Y 7 v+ —ofkz
kO FHEHEHRAR T 7 v — DR L gL, 2.2 OREROZ YR L CTRGEEZ
79.

PR D FHBIERW AT 7 v F—TH %, Remote Agent & DILE# 1T 5. Deep Space 1
ICE 1T %, Remote Agent #ZD 7288V 7 by 2T v AT a2 ko 7wy 7 K%K 2.31C
Y. 72, Remote Agent NIZ351F % Planner / Scheduler D&% ik L 7230 % X 2.4
WWRT. 9, AWFEICE T 5 Planning Engine 12472 347 1% Remote Agent I &1} %
Planner / Scheduler 12344 5% LE 2 b, KL 1T % Low Level Controller i3 Real-
Time Control IZH7z5 EFEz2HND., TNHICIL TX, HEFEMNEDO 7 V) X L0538
T2l N—Fv T ORIHCH L & OMBE DD ICHHEADKEREN D B T L D T H D
O, FIROKREXFIOEY 2 — A DEET 5 2 L ICIMNENRTE 2. £z, KifFtics T3

20
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Operator 1C¥4 7z #4713, Remote Agent Tlt Mission Manager IC247- 5. ARf7E Tl
Operator ZEY 2 — L& LTERIIL TS 0D, ERICIIAROEHAEIHY 32 &
LTWbDIcxf L, Remote Agent Tl, Z D d FHEICERHL T3, LniELY
HB5HDOD, FEYa— b LTUIHEL THEL T3, #i\ T, RFFEICH T % Executor
DHERE X, Remote Agent Tl Smart Executive & L TEHIN TV L. liZDE L LT,
HIF IR Z a~ Y FICEBL T2 0 hoicx L, BEZAROETRIDE
SRR EOEENEHRINTVWE L WIEVRDH L, ZoRPLERTD, RIFEICEIT S
State Monitor ® ¥ fE i, Remote Agent T (X Monitors, Mode Identification and
Reconfiguration, Smart Executive @ % {12 1IC /0 1F CTHIEXI LT 5. Remote Agent (3,
Livingstone[41] ZFIH L 7z 7 LR — X DIREEHETE - FHERLE Vo 72 HRED Ff> T 3,
AT ClE, FHEOBIEE 7T V2 REHEHRD O AR L T, 2B o 72 REBHEE C /TR D
BREITH> 2T, THEOBEET AV 2 FTHE LTl 2 2 X 5 %0 & 2 ok |0
RCTERVDOD, BEGHESFCE2HREY 7 v F— kT2t el Tz
¥, Livingstone @ X 9 @S REEHEERIZFEEL T, BLEX Y, KRBF5E ok
3 FHEEEH A Y 7 v — & Remote Agent %L L 72854, REEHEEICBT 2 & &k
FRRELUN O RE I L T b & vz, HNICG s B o riiiczcns &
FEZbib,

Remote Agent
Mission
Manager

Planner!
Scheduler

u

L Monitors Flight
H/W

Planning Experts

2.3 Remote Agent architecture embedded within flight software[21]
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Planning Engine
l Planning Search [+ T Heunstics
Experts [ Engine 5
\\ Domain
Model
Knowledge base
Goals Plan
#  Plan Databasc -
Initial state

2.4 Planning and Scheduling architecture diagram[21]

23 FEMEHEET T F—BRICAERETL L ER

HIE £ ©C, FHEBRE®R T 7 v —2 Wi 2 WRL2HM L 2. Kficid, BHIh
TR REREFEET 5 ) 2 CRE TR, AT 278 ZodITEICB L CRERR

4= =

1T 2.

231 BENERTRELETIL

q

TF, BHINSERERLREKT 2 A THUEREREET AT LD TL,
2.3.1.1. Planning Engine

Planning Engine (%, HEGTHO T VT ) LR EITINEEY 22—V TH L. ZD7®,
FIT 274 T Y RLIC K > TRERETARHRILED S LHICEZ 5. Lal, KEY
2=V B T THHGHEMEZH o Th 720, HERET ALLERE —RILT 2
&, HEEMHMEZRR T 2720 D0NEL BT 52 nr3bhrd. L7zd->T, Planning
Engine IC 87V e LCld, [THHEOZEH 2B 52 FAL VvET V| L0 5.
D FAA vETNADEBEI LN E LN 3 2 BEEHE 7 v =) XAl X o TR S
23, FARMICTITTFEHESIT 1T TH 5 action DES & FHE L D 5 2IRHE state D
&, T o DNHEHRE 72 5.

2.3.1.2. Low Level Controller
Low Level Controller 1%, #&#ilas (~—Fv = 7) ZET 2 8EEe, L/ & oD
BIEZITH 720 DT — ZUUEREERE, LB - IREHIEZR & & v o 7-BRE 2 o, Ttk & Y

22
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ZrzTICH 5 TH L., COPTTFHEBEHAE T T v —ICBRT 2850 0 &
ERET DL, FHBCERINTWE A —FY =27 28ET 2 -0 IchE R iRES T &
RBZeDbdrb. Thbb, MERrba<=Y F%2%ZEL, F0a~wv FF—XIHLT
R 2 BT o tRE L, RS OBIEIRILZ R 37 — 2 2 BHSR» 0 ZEL, 7L
APV TF—2 L LTHI ERICEE T 2HEETH S, T2, HiERLBETE VTS
> TH, FHEIASVWERFT 2720 08FC, IvvaviiEKT 5720002 {Tb%k
i, 2024 I v 7%l T 27200 ZERDBEE R L EEZLND.

2.3.1.3. Operator

Operator 1%, ImHICHE~ 2 &3#EHA H % Planning Engine ~Mrx 286ECTH 5. L 72
> T, #HERMWAEHBM%, Planning Engine 23R <& 2 ci&E & #2 2, Planning
Engine ICJETHEDH 5. L7zh > T, Operator 23R HI %, Planning Engine ® F X
A vETNMICEIT S state DEAR L L TERK L, Planning Engine IZJE L T 32 481 H 5.

2.3.1.4. Executor

Executor (%, Planning Engine 238 & H L 72 75K % I L, Low Level Controller 23R
TE 5L ha~wy FHNCAEHES 5. Planning Engine 2338 & {13773 1%, Planning Engine
DF AL VETAMICEIT S action BREFRVNICHAEZ S DTH B, L7zd->7T, Executor 28
BORXEHRIZ, FAA VvETAICBITRICEBIT 3284 L Low Level controller 123 1) 5 i
K e oBRMEE, FAA4 vETFAICEIT S action & Low Level Controller iIC B3 a<= v
FoRFEED — oLk 3.

2.3.1.5. State Monitor

State Monitor 1%, Low Level Controller 26 1ENBTF L AN F—X% ¢ Lic, Bl
TEDIRREDSERGHHI DM Y TH 2 1 2R T 2EY 2 — L TH 5. OWREZEBRT L7
®icl¥, Planning Engine 288 & L 72 775KIC X o T, FHEDOIREE LD X 5 1cZb > T
WS THFRPLEL 5. COEMERRET 272010, TREY Iab—va v
DMEREDRMTE L 72 505, TDY I al—avyiE{TH7201lE, FHFENDH action IX -
T, state BRED LI ICEL T W HERBEMLEL 5. T, FHEOZEH %
IR LZFAA VETAZDLDTH S, L7725 > T, State Monitor ICIZT F A4 VET L
DIEFMBEVEL 5. T2, FHEDIREIX, Low Level Controller I W TIET L A R
T—2ELTHobE N5, Planning Engine TIX F X 4 Y ETMICEIT S state & LT
HobINbd, FD7z®, State Monitor TlE, TLA M) TFT—XE VAL VETALICET
% state & DBRMEZERE L THRIFL THELERH 5.
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23.16. ¥r®»
TCEFTCRRTE, FHEERAR S v —ORBREZE T L ICHE LT T L ER
BESEXCEBMTILUTOLSICh S,

® Planning Engine
> TFHEOXEF 2T L AL vET L
< action & state DEH
< kRl ofThEEHR
® Low Level Controller
> RBHEERZERET 220D awv ¥
> BHEEROREZHERST 272007 L XY
> A
® Operator
> Planning Engine 125 %2 % state DA (Goal)
® State Monitoring
> FTHEOEDZIET 5 VAL VET L
> Low Level Controller ic¥1 %71 £ F VY7 —%&, Planning Engine ® F X 4
VIZE T 5 state DEAR
® Executor
> Low Level Controller Ic¥1F % 2~ F &, Planning Engine ® N X 4 v ick T
% action D BE{R
> Planning Engine 2> 51 37 755K I 2K5[E &, Low Level Controller I
F1F 2 Rt o B R

BEINEZNED?»S, FHEERARE 7 v —%2 WK 2 -0 ICHE R ERIT,
Planning Engine IC&E1} % F A4 &7 &, Low Level Controller Z#k 3§25 a~v | -
TLALMY - REER, 200 0B O ZTHBIENI N Z tbh b, Mk P
AA vETVORMBHE L Low Level Controller ICB3 215D 2 2 1B L CTERRY
Teikamk D 5 Z LT, FHEERAE Y 7 v — % FEET B -0 Ic B R % AT I
LTw(.
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232 FAXAVETILOEMRAE

N A A vETNIETEIC action & state 2> L X 5 23, BARIY R N 13fE % 72 BEEE
HOMBEOEMEICL > THRER D, T/, AL vETARED L ICibE s 21, H
BEEREEZ RS T AT ) XL Lo THRR L, 2070, TTRAMEICECTHS 5 &
E 2T HBFHERE E 2 OEMEEICE L T2, FAAL VETALICEDNEN
FRICBAL GERZEIT . it <, BEEIEREZES TAT) XA RA 2 L7 F AL v
ETVDRBITEICE L TR 21TV, RIFRICBEWT XL vET L LD X ICEd
FTHE L L ZEHL T ],

2.3.2.1. HEETEREOEME

HEEHHREEOER L LT, L DREZES T L THRERLTVWIEL LTS D, i
W7o v =y ZMETcH 3. HHMK T T v = v FRETIRERIN TRV, ERET
RS NEXIEB L, FHEICBT 37T v oy JTETEE TR EEH %, Ghallab 525k
B LT3 [47]0 SCHik[47] (p.74) iIB W TRENT w3, HHlP T 7 v =v 7/ ci3EEL
NTWARWAERE (Operational Models) TIZFETXEHEBEIZLATOHED .

® Dynamic Environment.: 323513, #¥(static) TH 2 LEd7m\», 0% 0, ERE
Tl%, Actor DEIEIC X S 7wy, HARED A XV F HiKkD.

® Imperfect information.: FEFFIC 1L, actor 23RHFFDRELEEICEI L CHIEDEE
HMoTwa e, NFMAPLDLIHTCIDEHRERTE I LIFENTH S,
ERRETIE, actor A2 > T3 - FIb e, YOX 5 ICnBRERY
ST 2B L TS BERD B,

® Overlapping actions.: BifE % 56 79 5 ICIZRE] 032> 5 L, B DOENELMAT L
Titbid b b5, BifED Overlap 35 Z & 2K 720, HEOBEIEIIAT
LTiTbNEZLE2ED D,

® Nondeterminism.: /A ED A4 v M X 2 TFHFIC X Y, EfEROH I HEE
DH[REMEZ RO Z L A3 5. Actor IZEIEIC X - TEIBICEZ BN E2 v AT~
F v 7 ICBNT 2 0ERD 5. ERETIE, cokoo [HH] 2% 5 8RS
5.

® Hierarchy.: actor [ZFEEMNICHER I N TV B 2 X BB 720, ERTETITRE
JEI B EDEE 2 KR O VR LV T2 ERERT ILELD 5.

® Discrete and Continuous Variables.: Actor (ZBfSE & EtE DM T 2 5 HE
CHON GBS 5.

CZFETHRRTE 6 DOHEHICEL T, FHEo 77 v = v THETCIIEET X 9
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B0 % w3 5. Dynamic Environment (%, FHEQOEHEITK D ZWANTA XV FTH D,
BHARIC LD v N ARV FPRREGERE, av VY FTERKLZCE LIIHOER
DRET L ICHD, TNETHECTIEEICRET 2L H 2FRTH L2
Tk, 2OV ZERA~DOILEITH T & b AT TS 2 FlEEHA#R T 7 v
—DHWD—D>TH%Z &2 5, Dynamic Environment % FHEE#H AR T 7 v F— Tk
5 A% 5. Planning Engine © Dynamic Environment %95 © 1%, /73K %37 C 2 B
THREDARY PBRFEET L2 2ZRLEVEETH 2. SROFHEERAR T Z
VI—iBOTE, AHORERFEELTHDE I L EBHMILEZ S AT, ZDHER~OLE
Higgid k<, xR F2EMA7 -1 100 LU EOA—F—TH 2. L7iz2>T,
Planning Engine THJE% 325 D Tl¥7 {, State Monitor T2 T L VW& HE X T3,

RIZ, Imperfect Information ICBJL THRETZ 3 5. FTHEIREERO T X TZEEL
TWV2HbITTIERWY, EW) 2R ZDHATH 505, NHEOHEAEHEM S 2EH I B
T, EHERT LA M) T =2 &b LICTHEOREZMEE L 729 2 C, HWZEKTE 3
L0 mEHFELZERT 2. BHICX o T, BKOZERESL YNy 77 —7% L, 7L AL
V7= ZIFHNICED I LR TERRDDIED, TLAMI T —XICEEN TR
Mex efEMEAFIAL CGERA%ZITI L dd 5. Lo, ABRBT LA MY T —=2% 3 &I
xS L Iiiicizod, ERHICLERERIZTL A P T —Ric&EnTwiidh
Bhabhntwd 2 eithsd, Leho> T, KFIROFHEERBE T 7 v F -tk T,
Imperfect Information Zi#kb7Zx T L &3 5,

ft\» T, Overlapping actions 1CB] L CTigam%z 1T 9. Overlappingactions Tl¥, # action
DT T2 ETICHREZE ST 2 L WwIHFRE, EHED action ZAHICETTE 2 & W HHL
k2 TH S, PROCYON TOEMHFFOREERD &, RERO T oM © (38 IR %2 &)
HKINAEH S 2 701, HBOEM Z FIRNIITTITI5a035 5 2 ebhoTns, iz
W FEDRZBIIT 2L W) Iy aviefr) L) HWOEHAKRCIX, $FL8LEL
Fta L, ZBAGIESICRS 2 £ CORICBIBEIR DO X T A — X 2 FE LY, IEAHFp o7
—ZERFFLTCWE T — XL a—X—DXy v ) vk L0y, nlRgkhEAZ T L
THEML7Z. 9ol BEEOTHMENTITY X 5 @R ORI Z FEHT 570
I, R O FHEEEE A 7 7 v — Tl Overlapping actions %5 Z & ICF 5. FFic,
G % KT 5585 CTH 5 Planning Engine TZOIHEH%# S 2L B ETH B L&
ZAbb,

Nondeterminism %, BIfFOFERBIEROREZFEFL S 2L ) e TH S, TOHHI,
PHEEEDR S VY AT LN L CEFAEMZ L EZ LN, FHEICE W d—DoDa~
VRN L TR I N AR RIET—DICEZ Iz A TH Y, HREI N BHERLE
LNV IIERNEEDONEASIC L 2 A MOFEETH 256084 . FEHAEFICLS
action ®KHIZ, Dynamic Environment & L C#fbis Z e %E 2 % &, KK OFH
BB 7 7 v —Tld Nondeterminism Z %8 2 LTI 2 W2 5.
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Hierarchy % #& &9 % Z & C, action Z[EEL 32 Z Lic XY, BRI O RS ORIR
BEONS. RIFED X 5 IcFHEIC HEIEE 7 v =) X A28 T 256, SHREEORE
BIRON TS0, BELICE > CGRHREEBZEO T L R3FICEETHL L E2 NS,
L2 L, action DEII% K CTHOFHEICHEI N a~ Y PO L FAREICRS 2 L, FE
fLIC X o> THEED action Z[EHD 5 &, FHOBEE~XICT 52 TORHPELS RdL LD
ICRIRED N S 2 & D R b, RMEOFHEEHAR Y 7 v - —ClfEEL % Ei
LaWnwZ &icd 3, b Yic, action % Low Level Controller i B 3K D a<= v FoBE
tFpc AT, MinMaiELzER] T LT 5.

1212, Discrete and Continuous Variables ICBH L CHast# 4 3. P75 v =v 71
T T R CORBEBDEERCR CTH o 72728, FEFEOFHKIC B\ Tl o IREZLE
IEEIFET 5. KR, Ny 7 ) —RECHBERIORE, BHINCCORIZR &, S %
VCHRICERZ TN EEGRIIGBIFET 2L nEZDL RS, LdoT, AWRICE
J 2 FHEESRAE Y 7 v —oFTd, Planning Engine ICBWTARIHH2EET 52 ¢&
BRETHDLEEZLND.

Pl EcibR7-5&m0 b, HHM T 7 v = v FIEICEWTIMREZELS 2L TEELZ L
TWaWHHD S b, YoIHHZzFHEERAHRY 7 v F—CtEET g »r2%k 2.1 X
¢ ®7z. Planning Engine TiZ Overlapping actions & Discrete and Continuous Variables
EERTLIHERDY, AR 7 v —fhoEY 2 — 1 Tlk Dynamic Environments %
EBRTDULEND B,

# 21 HEE T v =V S RECRESA->TWBHE L FHEDO 77 v = v JTETE

B~ EIHE DR
Dynamic Environment FEEOEEICLOAL, ARBEDA X b State Monitor TH it
Imperfect Information FHENMRBEROBERZ T X TRIFLTWLS  State Monitor T—EBXHIG
HiF Tl W

Overlapping actions EEICH D B R, ENEDILS 1% Planning Engine TZ&E
Nondeterminism RO HE N HIEROIREZFD X
Hierarchy EMEDREEL Executor & Low Level

Controller T—&B3X3 1t
Discrete and Continuous BEEE & B2 DIRREE K Planning Engine TZ&E

Variables
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2322, 77 v=v/HEEORRGE

# 21ICELBHTn5HY, Planning Engine Tl Overlapping actions & Discrete and
Continuous Variables @ %k 5 E 23 H 5. ZD—F T, 3 % Planning Engine O
TATY)RLICIGUT, BAZHEOEMEIIRZoTwE, IV =V 2z ED LS
ICELIR S 2 0 IRET 5 7= DI, AWIZECHIMHF % Planning Engine ZREL 729 2 T
% @ Planning Engine ICHbE 7250/ 7iELZ AT 22, HHNICHHTEZ 2 77 v =V
JHEORRTTEZRM L2 2 CxoNiECcRdIne 77 v=v 7@z RT3
Planning Engine Z#MH 3 2 D wWIhr 2 Eid 2 08035 5. 77 v = v 7EOR
Tk LTI TE 2 b 0% MEf L7z & 2%, Planning Domain Description
Language (PDDL)[48] 2| T& 2 Z L 3b o 7=,

PDDL %, Drew McDermott HIC X > CHE I N7 7 v = v /RIETLREETH Y,
HEGHEREICE TS F AL vET VORI S, i XEREOFBED —DicKilgn 3.
PDDL i %}iii L 7z Planning Engine Tl, 245 ~ 2D PDDL 7 7 A v & AJ1 95 2 L T,
AN LT AL vicsF 5, AN LEREORTH 577Kz 15%. PDDL X, XVE
FIR 72 B % 4% 5 72 0 1R 2 IRk 0NH#ED 5 TH H, PDDL o= a Vit X o Tz
LREOEMENR R 2. K 21 1L LD IHHICOWT, PDDL &A= 5 v TED
HEHZRZ 202 B L2658 2K 2.2 1IORF. HEKLZRR LD, KUFFRICH W TR
AT ) FHEBERHH# 7 7 7 — o Planning Engine 1%, PDDL2.1 k%5 2 &8 TE
20T NITI W &b,

# 22PDDL &~ —Y a v oihz 2THE OB

I5H PETo | PDDL PDDL PDDL | PDDL | PDDL | PDDL
HEM 1.2 2.1 + 2.2 3.0 31
Dynamic Environment X X X O @) O O
Imperfect Information X X X X X X X
Overlapping actions O X O O O O O
Nondeterminism X X X X X X X
Hierarchy X oS x X A A
Discrete and Continuous O X O O O @) O
Variables \ y
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528 THEERA® T 7 v — OISR

2.3.3 Low Level Controller 89 % 7- D5

HPHE Clt, FHEERE#RT 7 v P — 2Bl 2 720 ICRHICHEER = SDOERD I B
D—DTH5bFAAVETNORLRRBGECEHL GEfmziTo7z. RKIHTI, b5 —DODEE
7 ¥F#TH 5, Low Level Controller Z 5K 3 2 DICHELRERICE L Tiamx 179 . FFiC,
Low Level Controller 13fE3kd, AT 7 v —»REEI NV Z0EH Y 7 v =TI
L2 nThy, HEWML TG (~—FvxT) LHOEROERDH 5720, FHE
Ko TRELSFEENEVRRLRDILEZDL XD, 2D, BIEB T TITFEEL T 2 IHH
ICoWTiE, ZNEHRAT 2 L 2Rifke 35,

231 HCTE w7zl Y, THEEREMRT 7 v F - 2K T 57201C Low Level
Controller IC A EiE#IZ, a~v F-TL XA MY &, FEERO > TH 5. RiFICEHL
Tl¥, CCSDS (The Consultative Committee for Space Data Systems) THIE I LT3 H
ICA B e C7y P ORRIREE 5. BECH L T3, BEGEHEEONEcAY v +7
v 7T LR S o —fRITH L. HHIcko T, UTCHOKRHIERZFAHT 2 C
EbH50, UTC 25 5&Th, ERICIHERHGREEONTWECcAY v Ty 7L
WA T 5 2 L 3% \0Wizo, RZ oM E LT OBCHETHY v 7 v 7L 72K
R X,

2.4 BHEREDEZETF

TZET, THEEHRBES 7 v —D0&%EY 2 — VOKREDFM &, £ DREIC A R
BERICB L Cilimz D T2 72, KfiCld, FHEESAR Y7 v —%2REST 2ICHzo
TOHFICBAL Ciimx 1T 9.

9, HEGFHHT V) XL 081{E3 % Planning Engine 1B L Ti%, PDDL 2.1 B E
DAR=Y g VG LTV EHBFEOD D, Fictr—7vy —2{Ldh T2 BEIEHH T v
TY XL EZMHTIEBEETLEEZLNS. A= T VY —2ELI T 5 HE)FHHE
TAT) XL, FAREEUNOLBO 2 —F—HHT 2 2 LT, FERADE VL CUEE
mEPTOND, ZORER, LVEHI N TGEEI N7 AT XL -y —Ra—Fehko
TW3 I EDHfFI N2,

%t C, Low Level Controller ICBH L Cafamz 1T 9. FHEEHAE Y 7 v — 2 HHET
% 9 % T Low Level Controller #5254 2 BRI, #7- e ERr E R I hTwibiF T
127 <, FHETRICLERIRAEROKESL T LA MY - a<w Y FOBERBEE T
WIIE X, Ledio T, EET 55 2 TR ZED 2 Z L 1dm w23, RiFFEicis T
% Command Centric Architecture (C2A) [43][44] #F|H$ 2 Z & #fitEd 2. C2A 1o~
Y EHRLICTFHEOBE Y 7V 2 T RERT AT %7 7 F ¥ TH B, C2A AW
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2.4 HIERE D IEELTT BT

KBV THRATZAY vy LT, FLAMY cavwy FIBAL TR Y 7 b o270 Y
—RXa— Nl EROT—2X—2 L DM TORERAREL VI ) RO T — 2 X —
A WERTE A2 D 5 C L [45][46]0, FHEKREN ICEN TS L, a= VY FIck
S TFHBOMBEENSE R I N TWAE 7%, Executor DA VA —T7 2 —ABREDRTNWE
EhEBETFLND.

LIS, B3 a— VIt L CEmEfT>. 9, Operator ICBIL Tix, AT
HAHEHAESHYLTH L Wvwe LTWw3, Executor ® State Monitor ICEHL Tk, —&HY
LFHEO 7 L a<{fi e PDDL 0% %179 e L 72 5. L 7223 > T, —J& State Monitor
& Executor D7 v 7L —FEBEELCLEZE, ZoBRIFEbLEILILEZOLND.,
12, Low Level Controller i C2A ZFf|fH 3% Z &ic X W, Executor % State Monitor % #§
R B7DICMELT —EAR—RA VAT T4y ZICitihTE 5 X51ck3. X 25 1
Executor #3252 7 — 2 _R— 2Dl %, 2.6 1T State Monitor ZfERK$ 27— &~ —
A D %R T, 2.6 IR LT\ % State Monitor #3357 — 2 _X—RICEBWTIT,
C2A EDT LA VIERDP S FA AL VET LD state ICEHET % 720 O 2R % Fi 72 1L
WL TRDIRERD LD, TNUHNOERIIF AL vETASLLFICZADT LAY T
—AR—=ZR R EINTE DL D, 2.5 1C/8 LT\ % Executor #3277 — &
R=2Dflx, FAL vETADIFRE CCAD A~ Y FTF—Z_XR—ApLERI T3,
Z D & 9 1c, Low Level Controller 1€ C2A ZH w3 Z & 1T X - T Executor *° State Monitor
AWK T 2T -2 R—AEBVATYT 4 v J IR TE, T —2_X—2%k5AiIAL State
Monitor % Executor [ZHFHTE 2 CHET 2 2 L 3 A[EEIC R 5.

Action Name Command Name APID Code Num Para P1_Type P1_Value P2_Type P2_Value DescriptioNote
Cmg

(o]

CCARAR Y FT—4~R—2
EHBT7AH—T vV b

L
X
e
mod
€
=
L
D

T
sad it

Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci

K 2.5 Executor Z#EKT 3 7 — & R— XD
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H2E THEERE® T 7 v — OMRER

ID State type LLC_TLM operand value size pos TLMList TLMGetInfo

C2ADT L A MY FT—Z~R—2X
EHEE7H4—< v b

X 2.6 State Monitor 2T 3T — 2 X— 2 DH|

25 KEDOF &0

AKETE, ANHicksTiTbh 2O -2 FHEMCHIMELT 2w EF -
aviEdb e, FHEERARY 7 v —oHWE NEFHBEERG 2 b0 21, ABE!
H7ATY) XL 2T, EHEELZELCE 2 REEAOEREL, Efrcksz el
v voa VB ZITORRIC, BEIRELLLGATHoTH, TRICHLE L7 5 2 TEMA
O Z HIEST Z & | DD LER L. T, ZOHMNZERT 5720 OFHEERK
HEET 7 v — oW %z & LT, [Planning Engine] [Low Level Controller | [ Operator |

[ State Monitoring ] [Executor| DHDICEH L 72, b OBRER LY FET 2 DICHE
BIFRICOWTCGERmEED T e, [ F AL vET VDR | & [Low Level Controller
BT o 1EH] ICE I T e FIEICBE L O EER R D B 2 LT, THIK
O HBFHEEZ R 3% 72912 PDDL 2.1 U0 X5 A7 7 v=v /il 5iEx v
Nk bRl I, BEY 79T - T—F77FvD—D2TH5 C2A %
Low Level Controller I3 Z¢iCk>T, 7LA LMY - a<w Y FOT —X_X—Z2DFdik
FHExERTEI TR, TV APY) ~aw v FE P A4 vETLOBRKEEZ X T~T 4 v
ZicitibcE 52 L BRL T
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3.1 F A4 vET AL FEHER O BN

FIRRATEBMILBRET 7 v F— 2 BRI HFE

ARETIE, 2 BCBELAFHEBERAE Y 7 v —%2 L0 X 5 ITHEET 2 » % i
T3, 8 1 Eclk, FHEBERASR S v F— 2R 2 95 2 CoPEITETAEEDRE
NEEHEEOHEL X 1ch b bib_7z, T zfikTs7-oic, TTIIHE 2 EcBEHINE
FHEERAER Y 7 v — O JFERICHE R ER - 70 & FHEORGHE MO BE %
Haml, HEMER OEHARE TSI v — %Y — AL RICEKTE AAREM RS, 2D 5
AT, ETFTAR—RALVRATLARLYY =T ) v 7% FH L CFEHEOEHER 2 (AR 11C
ETMEL, MIRH72E T VOB CHREALATRE %, FHE ORI T T VAT 5. fit\ T,
RATETVERET 2 X THET LT KEEAT 77 L0—H28, FHEOF A4 v
ETVERGEERD L L 2L, FHEORGET AL AL vET L Z HEAE
KT % LaARED GRS 5. IRIC, ABETOMGmE £ &, THEROKITET ALV
AAVET AR Y —LL RIS 3 TR IRET 3.

31 FAXAYETILEZHERDBEEM

KW CHEL His T FHBERA#R 7 7 v —13, EHo -2 FHK L cHEbs
Z2LEEFR=—va v LT3, 20720, FHEEBRA®ET 7 v F—%2 /8T 25 2
THEL 2L VA4 VETVICHERERIE, CROFHEBEICE W TABAERL T 5
HHATHHLCWAERICESEINZDO TRV, LHHITE 3, 22, iEkoF
ICBEWTAMIPBFEmML TV 28 &, THEERAMEY 7 v F—0HBEHH T V=) X 4
X o TfThbN A ZhZ B L, ZofLEIC > W CiEmE (T ).

T3, AMPFERL V2L CEIT 2, Yol mEfEEZ - Yo X ) il
HAFIECEMT 2L 0 2L i3F T2 7 Mo TRESRRZ L ATHEINS.
Bz 1L, REDFFEL GER L Cw3@/NUERE L, BUFRHOL L ko TED TV L EZ
N B IEHRIERE, JAXA 2% L GE T 2 RELoEFHEEK <3, FIHCE 21
oAy 7 7RBHEDRAFNL, [TH9Ivavit0EEELALPKEL BRI LD
THINZ, 2 ZCREICR, HAFHOABLZIZ L A LTTo T b THEE M FEERIEM
b o 72 PROCYON IC B 2@ FIEA b L ic, ANEAEET 2 #EH O FIEZE#EH T 2
ZEicT B,

FRHEOMEM X, FHE M LT v 7o HEFICAY, BHEEZETE 2kE
(Acquisition of Signal, AOS) IC72 o> CTh LG 5. mHIC, Hi LR O FHE~EHRKZ X
& LIR®Y, DO A4 — 71, BROLHTFEFLZITI)I L Tavy FERfETE 5 X
ST L, Zoavy FEEEMFELITLT FLOICHECEZT LAY T—4%
MEL, BESHEL RV 2EZRT 5. BESHEL 0 2551T, BE~ORLe,
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REHER» o BT 7 v — WS 5 Fik

H
w
gl

BH O ORFE D72 D IR O T L A P Y 7= 2 DR 7 & & o 728 & FE i
T5. BEIBEL COAEWVE ) L i, FEMHZ & ICRE I NEAEE 2 IE# 15
fEL T, Bl Iy vavEEFECHREZEFE T2 Iviavibdl 2T,
MRIRLA~D LB~ X — | [LEFORE | [HGRERE] [HREXY v v 7] hbn
SEMAEBEZRIEFRICI AL TV, ZRXThoEHAEB IS EOa~ Y FTHRIZL Tk
D, L= X —F TAOS BOLRBCR 2 24 554 v (BESE) a~v FEA5AALT
BLITAOS D7 v FFHEICRSZ 24 L7 4 v (BEEE) a~<v FeHAALTEL
[AOS B D LD S, PR EICBITT 2 a~y FEEEXEL, BB~ X— %175 | [
QAR T VT FRECEFET L] Lo zNEER, —Do—2a~<w v FicEe LA
ATW5, Z LT, —o—o0avv Fx2kET5TLic, av v FOEFHERBEL w2
FL XY F—2CHEZRL TWwWL. PROCYON O¥&RETFHEZNITLCWz7=9, &
WOIERs RIS KR E <, BIfIc a <Y FORITHRER 2L T 2 2 LB TE Do 7ens, BRT
LAV ERCa~y FORTHERZEZR L 2o EAZEML Tz, X 3.1 ic, S
OEAFIEE (a~v F7740) o—fz2kBLCnws, 2t hoa~<y Ficx LTl
RAEERHITONT VDI ERDHRSB.

T v
0548 . # DROY/ S—F 72 3 V3 GRA i —F 2 3 VEE) v
0549 . # 3WBytesSBZEIT B0
0550 . fmmmmmmomommmmmomeomomooeoosoooooooo —
0551 . % RODFL A FUEIR DL —LTFAT LS CHRE.
0552 . OBC_RT.Cnd BCT SET_BLOCK_POSITION 181 04
s Oond_op. wid CRCD A T2 HBLK: 161, OHD:0(273> T3 & Fgsle
a 4
0555 . OBC_BL.Cnd_GENERATE_TLM 1 0x40 0x0c 1+
0556 . # Clond_op.wid TBOOH A LR ABLK: 161, CMD:1(273>TL13 O & EHETL
0557 . # Clond_op.wfd CBODZERFIEATID: 00018, T1:1(073 > T3 C & EHEe
s . OR. wf dDFTHISH B S 415 & Z 1.
o 4
0560 . OBC_RT.Cnd_DR_SET_PARAMS 2 0x0AFCO000 O0xOBDO0000 0 #)%—5 s 3 L2EHIY, )i—F (2 3 USELAHS
] . f DRt T T—F 2 3 /20Beginh 0x0A700000, Endh'0x0BD00000IZ 732 C & Z5EE0.
a 4
0563 . OBC_RT.Cnd DR _SET_RP 3 0x0BD00000 #RPZ/ $— + < 3 L/5LEAIZ .
0564 . # CIOR.wfd T/ S—5 < 3 /30RPHIOX0BD00000IZ #5 % & & Z TSR
0565 . #o
0566 . OBC_RT.Cnd DR _SET_WP 3 0x0BD00000 #MPZ/ $—F <% 3 /3EaaIC .
o] . § Ot T T—F 12 3 3DNPHT0x0BD00000IZ 3B C & TSR
o 4
0569 . OBC_RT.Cnd_DR_SET_PARAMS 3 0x0BDO0000 O0xOBFFO000 0 #3/= (D) S—5 « 2 3 U3 E(ER(#3MBytes) +
/0 . f DRt T T—F 2 3 /80Beginh0x0BD00000, Endh'0x0BFF0000IZ73% C & ZhEsh
a 4
0572 . OBC_RT.Cnd DR _SET_WRITE_ENABLE FLAG 3 1 #1—5 << 3 LSEEEZASEMIT
0573 . # CIOR.wfd T/ S—5 < 3 L/3OWRITE_ENABLERSENABLEIZ 732 O & %588+
0574 . 4o
0575 . OBC_RT.Cnd_BCT _SET BLOCK_POSITION 161 04
I Oond_op.wid TBCD A~ R HBLK: 161, CHD:0IC7d > T B C & EHeE.
o 4
0578 . OBC_BL.Cnd NOP 1 o "
0579 . # Clond_op.wid TBOMHA LR ABLK: 161, OMD:1(C73 > T3 O & EHESL
0580 . # Clond_op.wfd CBOMDEERAEATID: 0x0000, T1:00275 > T3 & & S

B 3.1 EAFEOH (PROCYON 2014/12/17 FFIES & ) —HRE L, Hoky)

PDEXY, FHEOEHIZEROERER2 20, 202 ho@EHEHICH L T4 D
A<V FRREINTWE I DS, Z LT, KFa~wy P LT, EfTFEE2RHEEL,
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3.1 F A4 vET AL FEHER O BN

RIREDS 7 FAUE R OEEH ICHEA TW L, LW IiiihicioTw 3, 2oz 5 mic
Fewp e, NEPEML TV 2EMITZUTO LS ichhffbcz 3.

o ARlickzEMTIE, FHELOZA T VI V2 INTELETLANITFT—X%2b L
I, NEIDPBREOTFHEOKREZHE L, EHEEZEKN T 2720 0#EHAFIEE L <
a~ v FAIRER L, FEHEICT v 7Y v 7 2{To T, Fiitica~ v Pl FEfT
5.

RIT, THEEHER T 7 v —OHBEMHHT VT ) X LI X o TfTb i 5 U %2 B3
T3, o, 77 v=vI/HERS 2 LN, BEEIET VI ) XLABED X 5 k)
3ol nwd2lhoT, UTOXIICELDLILATES,

® IH/ED state 2> 5 HAE (Goal) @ state ICEET 2720 DJ7K (action 5]) %, HE)
FTHOT AT Y X L% TR .

ZZET, ANHIcXo Tt 2 FHEDHEMN &, FHEERBAE Y 7 v F — o HEhEH#EH
TATYXLCE > THUTONZIEZFEI L 72, chzfEificEewzb %K 3.2 1R
. ZoHmIC X o T, ABO#EM & FHEEREE Y 7 v — o HBEHHT v TY XL L
DORNTHHLIED D 5 2 & 3bh 5. Thbb, ANHOHEMICE T2 7 LA ) 7T —2I3HE)
FHEIT v =Y X LI BT 5 state ICHHIG L, AR OEIC B 1T 2 R A 7@ B AR X HEhE
7 ATY XLCET S Goal it L, AEOEMICE T 2EAFIEO 2~ v FHlIZHS)
HETATY RLICE T B S5ED action FICHIGT 2, 2nwH L TH3.

AFEIDEMH BEhETEl
FLAMYF—4%% L I2BED R Dstateh , GoalDstatels
KEzHEL, ERBRTERT HETH7HDFHE (actiondl))
L1-0ERFIE (A< F5)) T o= gTILITY X LER
= NEDHERLT 5. WTHERRT 5.

FH#EODOAT R - FTL AN ERAA 3B EICEE
X 3.2 ABlo:ERH L BEEHET v ) X LD

#1ECT, HERMHET LY XaicwCHARREZ BT 285008081k, fIHT2 1
AAVETADOERDIBANE L Z OREITIETH B L& 2, ThEERT B 7201, FHiE
DEEHER D O FHEEHAE T 7 v F— %2 v — AL RACHET 2 2 L 2 HIET L~ 7=,
FHEOREHEREZ b L ICFHEERAR T 7 v — OB L E LR N AL vET LR
HLEY EEXGA K32 TRLEL ) RHUMERERELE 25, 2% 0, FHEOKE
HRICEENL I a~v Y FEeT LAY &wH EHRE, FHEERAEY 7 v > —cfHT
LR XA VETARERT % action & state &\ ) EENEREICEE L TWwW 3720, &iHE
WMED LN AL VETAREET 2720121, UTOHPERL LS.
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REHER» o BT 7 v — WS 5 Fik

H
w
gl

@O a=vF TLAM)ERFALVvORCBERBIEL W &
@ fHwECchLZa~vy F-TL AP )BERRER CEFIEN, EHL OXIGBIHRAIEL
Wz ek

ZoBBREEREEICK 3.3 18 TWw3b, DX [Executor % State Monitor % fk 3 %
FT=ER=ZAPEL VI L] EFWEZ LN TE, 24iTHh_zT -2 XR—2D v X
TeT Ay oA GERFIHTAZILICED, 20T -2 R—22HHERH,IOHR L
R TENLBRCTE R L EZONS. QILOWVTIE, AT — 2R A X —0bDERZ 7
TTLAM) ca~wV FBHEBETCENREIRWEEZONS., $F, AT =7 FLE—=25LD
EREZ ML —ALABAS5a Y F—F Y FL_AOHKFERPIEIEIN, COFERED &I
Hit - BEINB LT, A VKRRV I RERT =R X = DR, ok
BWRERFFoC L1t . COMBEERRET 20ICLTE AT LA M) - a v FBHESIhSC
CIck Y, A7 =7 RN E =00 DERE T LR RET 2 i+, LTE&W
FTLAMY ca<=V FPEEHTEL, COTFL ALY - a~< v FREBROFERICFLE
52LT, QBEKTELLEZOLND., Thbb, AT =7 FLX— #%@y*%j/f
— 3V P OFRFHERICIEMIC P L —R L, ®WiEINLa v R —F v FBIERZ 7 L Tw
L0MGET 5 Z L BQDERICEE L EZLND.

T EEERE BXA
@ \ av >k J o action
- TLXrY state

o usmmrL el CERLEAY K= T T A
LTI b e I A 4
e@D:avwv k- TbXFUtFX4/®ﬁEﬁ%ﬁELb;&

@ ERETHEIVE - FTLANUABTRELLCETEN, £
%t@ﬂm%%bELm:t

M 3.3 FHEBOZRERE FAA VETADY v 7 L EELS

32 ETIMNR—RIRTLRT 2T Y vy

VAT LNDERERL, ERDO L —F ) T4 2O BHELKY T VAT LOK
FrETADFER, TETAR—AL AT LAY Y =T Y v 7 (Model-based Systems
Engineering, MBSE) Th %. 2D MBSE D 7ut X2 f|HIT 22 Lick by, vATLL R
APHAYFR=F Y FLIVCOL D FHMREICDI>TERDO PL—F Y T 14 2KD
BBOREIEITI T LT, AT =7 h NV Z =R L BRI N5 v AT L Ei%
fC% 5. £7:, MBSEDO 7 u v X%l L TaXaHEMZ XA T 77 L8 LTRURL, &4 7
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32 ETFNAR—ZAVATLARALY =T ) v T

77 LMoL =% Y 74 bRoCLIc kY, HHRIGER L L CoREE T R L
T, COXIAHAETAEMET B L, ARy —AEMAGE LD, RIS
HEFET VDL VTGO ZYWREEZ /TS 2 L AA[REIC 2 5. ATk, 2o X HiclL
CHER L 2Rt L AR T L) R ACET B R A4 v =T L oMl R R L,
RGHETA DO VAL VETFLEMIT 5 2 & 2 a5,

321 ETIR—XVRTLRTI>S 2T Y T OME

AIETIL, HERUIEHEEEER AL T3 [ETFAR—R AT LRy =T ) v 7
BADTFH % | [52]1cHl > T, MBSE OBE##HNT 5.

¥F, MBSEDDQ LIC o TCWA VAT LRIY Y =TV v, (VAT L%
BONRICERT 2720 DEBONHICE /20857 70 —F ROFE | ©5 5 [50][52]. > =
TLRT VY =T ) v 77 arR0HEARNRERRL, [EEE 1220-2005[53] & L CffH#E(L &
nNTw3g, YAT7LAZyY=T ) v 7o7ar2 i 34 1RT XI5 VFEETL
TRTZENTEL, ZOJt V FEETAE, EEHEICIEZT —%7 27 F v OEME %R
TT7—F77Fx% V, KFFAICRET—F7 27 F ¥ BT MEDTe v RERT TV
TATAVEW)ZRITED VEETADLLEREIN TS, K 351, TVvT 474 VD
WA RS

EREHRETD
SRTLDERR

Architecture Vee

Entity Vee
(ZoT1474V)

X 3.4 —jt VFEE7T[52][58]
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REHER» o BT 7 v — WS 5 Fik

H
w
gl

TR o e _ CT3

| #H%EE&%CDE:R’J &—— Customer Confimation . | pliifwg? |

| D Operational view

[ e ETREE  — V:f;ﬁtﬁ'ggﬂ:’rg — L E |

&k
a7 T 0F ﬁ EE WEF AL,
TIETE SREH Cral Tk = g - =R, iR

| (2 Functional view I 4o oo
fcmr e Morficaton .
@ Physical view Hj% anmng EhE, 7
by :
r" B/, g
| 38 SR i

BARORSE —— >

K 35 VAFLRL VY =T Y v BIFETVTF 4T 4V OBE[52]

TV FETAREL O THEEINE VAT LAY =T ) v Z7OHFNIEBLUTFDOEED
Thb. £F, VAT LALRVLL WS EMTHMRN T —F 77 F vy DERE2 S 7 27
LeaVR=V Pl WVo T —=FT77F v L RVICETTL—2 XYV L, TOERED
CicavR—3v OG- 8EETH. "WEInzEavFR—F v M, avEFE-—3 v}
DT —FTFT7F v L_VTHEEERZ LTI 2HERIND L L BT, XV HREDE
FRZHZ LT 20 bMRINE, 2 VF—F YV FLRAVTOMHERENBTET T 5L, a2 VR
— AV I EHELTH TV AT LEHRL, ¥ 7 AT LUV TOMREELZEMT 5.
PTYAT AL RV TCOMERIEEDNTE T T 5L, 7TV ATLERAEL T AT LEEK
L, VAT LL RV CTORGHMEEZIT). VAT AL RV TOMGEERT T T 5 &, HHlD v
AT LBEREG TS AT LADBERT BT LiICRD.

MBSE Iz, LRl [ AT LRz vy =7 V) v 7o 7utwRcEWT, HEONR L &
ZEBOERE T —F T 7 F vk, TETAVEHOCCEET 2 2 L CHRIFOEM X 2 EMH, (K
WT2bD] THB[52]. M 3.6, TvF 474 VIcE3EHFEB s THERT
2TV VIEREERLTVS, RF -t TERkoEHSLT LD E{TH LT, HA
SBT3 7 { SysML (Systems Modeling Language) ® X 5 % 3b@SiE# W CERkZ €T
Med s licky, ERBPEFINSC LI X 2 HEFHHOFEH e, v 27 2350 %Y
HEMERPHIED 70 v ZF DT 5 X 91D, ST TV ET ML, BRA REER & EEHE
W, 2o OBMREEZB L 2 1EHREEERDO X 5 2b DTH 5. Z OIEREEER L A AH
fRd 2701, FRALRKXAT 77 %2R $ 5. BRNGEXAT 77 L10%, 3.2.2 HTHI
5.

MBSE %, MiZEFHPEFICRS T, HECHVEEES RO ONE v AT L 2T 2

37



32 ETFNAR—ZAVATLARALY =T ) v T

BRICH O BN TWw B, fiZEFHDEICEH »TIL, Boeing #:2% MBSE @ % fEHGATICIT -
TWw3[54]. F 72, CubeSat BiF ofE#E{V I A 1T, CubeSat MBSE Reference Model [55] &
WHILDLIRIET RT3, HARICEWTIE, JAXA DAIFRZFE[56]1C 31> T MBSE Ot
ZHEDTEHEY, ZO—EIE SALTS (21X») DFAFEIC b#EM X N7z [57].

SDIVI:
ITYF 4T 4V E2—DMEDT

’ ﬂl%ﬁ%%@%*_l < Customer Confirmation _| T = ‘
’@ Operational view, g .
[ —— _____ \Verification an ey
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$7-, 41 ficidd L7-@ Y, EQUULEUS iciZ 32D vy a vHMAED 5. 2hbid,
FR1DIIvvavHWNEERTZ] ODERE T L X7 v LEbDICR2720, £D
KRB R ENE Z LIk d, 2D X5 I L TEML, /B X /- Stakeholder Needs & —

HARPEL 2D %K 4.7 ITRT.

Reg. 1
IyavBMEERT S

Reg.1.1 Reg.12 Req.13 Req.2.1 Req.2.2 Req.23
KIBHER-ARIHT D HHBRET S X IR Cis-Lunar ZRAIZH1T3 NASAD BT ERE T IADREFEERE T RIS
i ¥ 7

Bl B % Bk RS HOEE BT

K| 4.7 Stakeholder Needs D3
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Req.3
BFEOEBTEATES

Req. 4.1
FRWIEISET HL ¥
L—YarvEElT
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433 Use Case &7

ZI—F =0 OMEENAERZHEE T 7201, 2—F—HAT AT LN %
ek 3 % D Use Case fifti cdH 5. 2 —% —% Actor & W HETIHIE, & Actor B AT
LOFFORZREREL DX ICHE VD&, 2=V =B R T L2 ED X ICHHAT 2%
i LT, 2o UseCase ZMERT 2RICIE, 2O AT Lp3MHEIN2av T2 X
MCHET 205 M2 H 5. Use Case KICEHWTEHEX T INHAEIX, Stakeholder Needs
ZEMMLL7Z2bDicoT 03B, 4.8 1 EQUULEUS IiZ 51 % Use Case KIo—#% 1k
LD DERLTWAED, 22T LT A TBUH-BEE o8& |1 Stakeholder Needs
TRLZERT EXIGL TV 3,

EQUULEUS ®fCl%, FIicLLF® Use Case Z st L 7=.

o i [-3A5R

e u/s v hEHF

e ITH LIFHF

o ur v kb Do RS
® HKF

EUS AT L
RABE~OHG
- EHEOER
el ‘ FERHHZS

T—SDRRE "
B REROREERH
EDfHIED

p1=gi' =gil

B LOEMBIC
BHEBETD

REITD HRRE-HIW

@ WlRE - B

;e

SRR C R HHA

X 4.8 Use Case DB 5 EFKF
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4.3.4 System Context DEIE

DY AT LD Actor RHMEREREE - WHIBRIE & &0 X 5 IHHAMEM L T2 2% 5ddh 3
5 D73, System Context DFEHICTH 5. Z D System Context %7~ L 7z[X1%, Use Case %
BT L FICHELL, I LEZDav T 7R Eicfflians,

EQUULEUS Tif, U Foav 77 A b2EELR. 7y ali, NiGT % UseCase %
il Tw3,

o b FElEd (h FEKER)

o ol vy MERT (mi v FERTP, TH LR

o Wl (vr v ooyt HEAR)

—— T f————— EQUULEUS

Xl 4.9 System Context DHAH : g
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435 Measurements of Effectiveness & L 8 Measurements of Performance @

ZIE

BERE & L CTHH/R S 172\ X 9 7, Stakeholder Needs ° Hi 7 &%, E&=MICERT % D
23, Measurements of Effectiveness (MoE) O¥MCtH 5. 72, MoE# X bl 7L —2 %
7L, MoE 2T A2 ERS AT LDOWEERZ IR L 72 b D5 Measurements of
Performance (MoP) O#HICH %. MagicGird @ 7 1 — I B W Tk MoE O#H % Ko &
NTW5b 2, MoP ORI F CEEAIAL 728 X 0 eXGHc B Gz rlffbc& 32 L& 2,
ARIETIE MoP O#ME ¢Fffi L C\»%., EQUUELUS Tl, FICUTDO XS 7%d D%y
L, —HBZkML 72K %K 41 1TRL T3,

& NyTFJ—DFBLHMEL — T

® RBMRGE - HIHKSE

o {EERDHES

£ 4.1 Measurements of Performance D ¥

58 ELiv)

Iy i3 HE [yr]
FHEES [kel
BHEEF L [kg: mm2]
SAPHEEE [w]

Ny T —BE [Wh]
Ny FU—REEE [C]

Ny T —EEE (C]

DVR SR 4#H [mN]
RCSAZ 2 R¥ER [mN]
tIER [s]
RWH I L& [mNm]
RWEREAEDE [mNms]
ZHEETHER [deg]
HRTTE [deg @time]
EEZRTE [deg]
BERRTE [deg]
dO<w»FEYy bFL—+F [bps]
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4.3.6 System Requirements D IR

Stakeholder Needs # % & 12, Y AT L~DERZEI | T\, RIEICEH T B EKIT,
Goals & Objectives D = D0» 57 5. Goals IZHREDOE Y, EHLIZWNEEFD L,
Objectives 1% Goals ZZEK T 5 72 D BARN 77K %2 €% J 5. EQUULEUS Tofil % —>
$iFs e,

®  Goals: WLEIRIEEAMT O FEAEZAT S .

® Obj#l: BEEIFOAEL L T, KEHEER L T 2HEERZ RO,

® Obj#2: BUEREDIKREL LT, L v Y v IHRREZ D,

® Obj#3: WUBERE % 1T =012, HADOH LFA & o2 —H —R=IELEH 2

BICHEAING.
LoDl b. 2D Goal IE, Stakeholder Needs @ ERK 1.1 iICHn LT 3,

437 wEHEEED AT (Functional Analysis)

Use Case [MOfERIRFICHIE S Nz BRER & DICEEIL L, o R T L3 FFo X X HERE % if:
W3 20, LEEGED DN (Functional Analysis) TH 5. Z T TiE, HREZFEMLL 72
IAT, EOXIBRY TV AT LBLE,Z BT 2 2 L PEEICR 2. flid S - EEIL,
System Requirements & L CEM I N 7= ERKZFMIL72b D L7 5. EQUULEUS T
DO—HlE A TSRS, Ay aNig, BEXPET I 7V XT7LTHY, LT OESEEHEE TR
WL 7 BRER XA T 77 LCTHiE L 72D D2 K 410 TR LT3,

o JHIHIEERE % FEMIML

> LEHIE (BRI, &8
BIIHER (IR
B ES) (BF, Ivvav)
BT A —2FE (Tvvav)
B (Tyrav)
7 —4&iiz% (CDH, Iy av)
> XvvYvs (CDH, iifg)

FRRICIE, LEdEERER X O ICFEMI{E L 72 Functional Analysis %17V, SEDOH 7> X T

LD ZITo T 5.

vV V V V V
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WA O A1)

v

DIPEMIZ®

v

DLPER/ 35 A—4
BE

DLPERR (k)

WAr—SmMERT

BT — 282

byzs BAUT—4
2 H9 )0y

v

l‘

X 4.10 Functional Analysis O#FEG : HEHEID Activity ¥
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4.3.8 Logical Subsystems Communication MDEEIE

Functional Analysis TEFRI NI TV RATLED LIC, FTVRTLED LIC, I T
VAT LEDA VR =T 2 —R%TERK - BEHT 5 DA, Logical Subsystems Communication
DEITH 5., ZDERT, ICD (Interface Control Document) 2:MEKTX, KV 7 27
L~DOFFERB X Bk d 0t >TL 5. filé LT, EQUULEUS ©# 7'¥ X7 4

L_vpr7ay 7K#zX 4.11 1ITR7.
| » FELS
L

Legend ! ADCs

Power =
Digital ——»
RF —_— ‘-I
W
Manvolatile RAM

L

processor WDT
o] -

X 4.11 EQUULEUS % 7Y A7 L7 vy 7K
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4.3.9 Component Structure MOEIE

Logical Subsystems Communication ®ARICEIL T, 7 AT LHN%EZ IV K—F v b
T EIL, FEMi{td 5 D2 Component Structure DM TH %5, EQUULEUS T,
YTV RATLNCEENDE AV K =3V OBV ), avF -3 LA TT
oy ZREERLTHZDOEMETHRTEZLERD, avyF—F v FOH0A
VRA—=T 2= AR —DDEXAT 7 ALATRLT S e L, FFEDOT vy 7MEK 4.12
(a7

EQUULEUS
2745702 58

104 [T 2 FEEBAL

d.|= |
2 {

HaWk I I £
I —
e~ |
s H Lo
[ |- ~
= | = P
w
[ au = . 1E]
[ — (=]
|
L -
W Ll

an-00

i | i TEMP
uem | i i :
CLOTH-E '_[;t; :’:’: ZEUS —i HTR
I | | . 100% AQU
B ol |[ o 3
o cAm1 }f camz

o CLOTH-S PHX
= o [ ]

X 4.12 EQUULEUS D&kl 7 v v 7 [

4.3.10 Physical Characteristics M

MoE ® MoP DOffr TERI N FHRK L, avF—3 v r OBRZEELT 2 D
Physical Charasteristics DM <& %, EQUULEUS Of% < 25 mRd &,

o KHEBEOMEENONIL, KEEMOFKERL TH o TWE0

o FHROMIL 14kg LI T

o frEE LI OBEFE L, BEEDIEE %7z LT\ b0
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RENRINITHED, ZavFE—F v boflflstzi-Trk o1&t ans
etk B,

4.3.11 Component Behavior @ EZ

FavFiE—Fv I OREEBNL, ZOREBERICEENS action ZiLihd 2 DB
Component Behavior DEFRTH 5. ZOXZIEKT 2FEICIE, REEEFHK D state &,
Functional Analysis OHEREE O F L —H ) 74 ICHET 2 4%E 21 H 5. EQUULEUS &
file LC, MIRMSE 7 7 X <Ry x24T 5 7 0B PHOENIX (PHX) DiREER
B o—# %X 4.13 1273,

ON

OFF

Act: TumON_PHX——|

Initial HV_ENA

t: ENAH -

ol

Act: HV.ON

—{—C

i

Act: PHX_OFF HV_ON

Act: HV_OFF-

ACT: SET_HV

PARAM_SET HV_SET
ACT:SET_PARA

Xlslafter  AGT. OBSERVE
Effect: GetData

OBSERVE

N J

& 4.13 Component Behavior O3 : BHAIKEES DREEBK
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4.3.12 Component Requirements DR

CZEFCERLCE AR E L &IC, 2V F—F Y P ~DOER AL, #ES 2 a0 K
— 3V P ~OREIEKRE L L5, BAANICE & ® 53 HNRIE, Component Structure THE#
INTA v 2 —7 2 —AEH, MoE < Physical Characteristics TE# & L7z a% a4,

Functional Analysis

% Component Behavior TER I N/-MERER LD 5, HHEIR~DK

HERZEHEICF L OAERO LR 42 IR L TW3,

CLT
COMM
COMM
DLP
HYB(RX)
LGA-RX
LGA-TX
LGA-TX
MGA-TX
0BC
0BC
0BC
0BC
0BC
PCU
PCU
PCU
PCU
PCU
PCU
PCU
PCU
PCU
PCU
PCU
PCU

#* 4.2 Component Requirements DB

Mg
3 £, RW/IRU/STT# 28 +RCSHEE
5.5.1 B Figure 5 M & 5 #RCSEEBE L T 5.
#A4mN, H#ERT0s, HERIZ > 2 BFE1200cc W EEHLT.
(27 LERLSEELD)
HTR#E 52
MESTERD
LRABEHNRELTHLIMLUAICY vy XA —~DBBETH.
(BAET2+FLaviEEdHL)
FISHEE, HEEHEERD
(GHEBEPREES S RBEICALRL?)
(AL, &@ERSA—2FE, BRESLE)
2OMTF T TRELEERIIEHRENS
PY, MY O_mICHEHE 2,
PY, MY, PZ, MZ OPEEIZHESH &0 3.
MXEIC & ESEn s,
PYEIZMGAR ST 3
2GBMNAND Flash # #3423,
OBC, PCUICLVTTLREOD UL v MESHEETES
CCSDSE o w87
LB, UARTHIETRESE VB
S0MIPSLLEDAIEIEEEDCPU ?
ELENICHT L T 2-inhibit L FRF>
SAIMEE R 5D
BER vy b o BEERD
OBCHLMESICHLT, 2RBOERTELT
TRPALDIESIZIELT, &RBEOEREELT
OBCH HMESICHLT, OBCOADERS
ZEBOTEXOFF/ONTE 3
12v (FE=®) 5V (28 O_EBE0EREED
SAPALENESEHT
BAT2ZHWET
LEBOEFEZON/OFFT 2
MPPTH#EEE 15>

PCU OB sttt - SAPERE TICISWUERTE AT LETS

PHX

B

EH TARLUAICS v v 2—HFLC 3
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4.3.13 HRELETE DIERLTT %

T Z ¥ C, MagicGrid Iclll o TREIHERkZ L L & T 7. RIHTIE, ERicEGE I /-2
VRV IR, aVE—SF VIRV RATANDEREZFERL T 0 REET 57200
BEFHBZ YD Xy ks 22 &EMmd 5. LidE KD S B, v 27 L8KIZ
4.3.6(System Requirements), 2 ¥ & —% ¥ b KL 4.3.12 (Component Requirements ) (T
LoTERINTWE, 20720, TOTIHICX > TERINAEREH A#HEICIH~5 &
T, MEET RNEZHH RN I R A2 eE2LNSE. ZDH 2T, ZOKHEH I L CHREE
TiEZRBGET N, RO 72 WIREEGHHEISERCTE 5. 2D X 5 i LT L 72 MEEE T %2
* 431TRT.

£ 4.3 BELEtE OS] (BEFRARER)

e B ) BIERBR( 27 L)
1= B | #

O ke U T R I N

H |& = ;fg £ " ; B -

g ol = || 2| ® | e|e
WIEB B B | ®
KSW - FPIAERER o] ol o O ol ol o] o
£ BE4ACH D ON/OF F A ol ol o O ol ol o] o
MPPTHI{E 2 D B 2. o | o O o | o
BF B B DI BERER o | o O o | o
24 < — 28 o] ol o O ol ol o] o
Uty bR ol ol o O ol ol o] o
BERS vy kR A o | o
BB R AL ol ol o O ol ol o] o
1L ARRYEOEEEHER O ol ol o] o
IV REBAEBRAE - MUY 7E o
Tl & DEEAMRER
DCDCO S < 2 f2 2 1R O
HEREEROBENRLMERR O ol o
DBEZ A v F OREIRA MR ol o

4314 ETFT MM I NTZKEHERE KA vDU >0

2T, xaERE 2 OWMEE G2 B L C & 72, MBSE (CH] o TR L7345 HE
wED LICHEEL, #iEIhza vy R —32 v P ERIEFECE > THEZEL T & T, 4
#]® Stakeholder Needs 23ER I N2 L9 havR—F v F2p8ldEdh, % OEHERD
BEAT 77602 0RFREL WITBTETMMLINS, b B DA, ERICEIET 2 2 Lic
X o TP RRGIERECHINISGO AR BZMb 2 560 & 5208, ZOL&HIIRETET
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TEBICAEDLE LR TEIEL, ERPL@IL T ZiEro 5, Lok it &
L—yaviBIlnhiTLichs.

KERIHER S TWizikitE= 7 v % & IC, Planning Engine TRIHT 2 F AL vETALE L
DEIICERT B hEEERL T T, FHEOBFZRKAT 2 F A4 v ET VICHE
iEHIE, SavF—F2 v LD 5 BIREE (state) &FEfTTE B action, 7% action % &
T3 2 DICHE LM Z DR L Vo MGl ST O, 2D5H, aviKR—
2V FHED S BIREEIL, Component Behavior 12351} 2 IREEBBIX O ESRE & L TER
INTWwB, BERICE, REEBK cilbI N2 K5 IKETH 5. £7z, action IF, K2V
A —% v I ® Component Behavior IC51F 2% Activity [X-<CIREEZBIE X O E R & L TE
FINd. BRI, IREEBMICEWTHREZ OB CRAIL WO BTl I Tw 3.
% D—JjC, action DNIIERIIIAMEICFCL S~ E PIIRE > T, —#f, RITHRMZ
BB ICRLRN S 2 Z e 3D 253, FEITICHH» RSP HET 2 Y v — A7 EOIFHR
FCHIEICECR ST 2 2 LiFize AR\, 22T, flio —"JHHEZ Component Behavior i
FLEHoTWB I L&D, action DFAEHRICES L T% Component Behavior 11N
ELTHAEZZLAETFLWEEZ2LNS., Sz %5 &, ComponentBehavior T action
D IMEREZ R T2 2 LT, FAL vETAVOREICHERIEH % Component Behavior
CZA25TeBTEDLLEZLNS, EQUULEUS k1) % £l <k, Component
Behavior % —J& Excel 7 7 A MIZE# L, PDDL 77 A VDK~ BHLL T 3,
4.13 ® PHX B3 % Component Behavior % % L IC/ERK L 7z, PDDL 7 7 4 L ~DZ5
ZITOHID Excel 77 A ML oTn2 F A4 vETAORBHIZEK 4.4 ITRL T
5.

F 4.4 F A4 votdfl - SHkes

Name Parameters Duration Condition effect Code

TurnON_PHX 1 at start (not (sw_phx))  and (at start (sw_phx)) (:durative-action TurnON_PHXDgarameters ()fduration (
TurnOFF_PHX 1 at start (sw_phx) and (at start (not (sw_p (:durative-action TurnOFF_PHX}garameters ()furation
PHX_ENA_HV 1 and (over all (cur_phx)) (1at end (phx_hv_ena) (:durative-action PHX_ENA_HV{darameters ()duration
PHX_HV_ON 1 and (over all (cur_phx)) (1and (at end (phx_hv_on (:durative-action PHX_HV_ONfdarameters ()fduration (
PHX_HV_OFF 1 and (over all (cur_phx)) (iand (at end (not (phx_h (:durative-action PHX_HV_OFF{darameters ()duration
PHX_SET_HV 1 and (over all (cur_phx)) (1at end (phx_hv_param) (:durative-action PHX_SET_HV[darameters ()[duration
PHX_SET_PARAM 1 and (over all (cur_phx)) (1at end (phx_obs_param (:durative-action PHX_SET_PARAMMarameters ()[ure
PHX_OBSERVE 10 and (over all (cur_phx)) (1at end (phx_obs_data) (:durative-action PHX_OBSERVEMarameters ()uratio

AKGXLTRIFNTHB T, KX AT 77 L% SysML 12k - 72T T3 7 <, Microsoft
Visio Z W C UML R—ZXTRI/RL T35, ZD7z%, Component Behavior T action @
fHiEH%Z FEHcENTCLEoTnd, LAL, ARIFZOFERDFHEFET 20 HENE
B T 2 2 e AEE L weEZLbNS. w&HIC Component Behavior %P L 72 RiC
IFEC E e X 5 7 action DFFINIEERZS, &0 X HICEEIET A0 HEVAERK - i T
% 300 %, BAKM7Z: action ZHic L TEET 3.
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LEAZMAERD N ZEPR ON &\ ) action ICB L TELE#1TH. T D action DFEIT5
fRiciE, BARKOWERD 5V A ON TH2 LB, LWwHbDnbHb, oMt
KARKABBOANZAEBRIIY T 7 v a v 4 —LOEIERTH 2 720, HlfHlzoE ﬁ
TH 2 5VEPIG I N T ARTNIFERBEZIFCE v, L) e olllbo7s
thch s, $hbb, <1 Stakeholder Needs #iZEK T 2720V AT L L5 2 b
NTRGHER TRV, av R =%V PO RXA =N =G, 8E L 26 R obkE IcE
PNBHEHTH L., DX AMREENE U 5GG, EECHZICmb s -HE %Z, &%
FPET VIR G 2 REREL S EEZLND. R, LEEEDONE %, Component
Behavior B L 2XGHTETAMICT 4 = F XN 7 T2 X5 AFIERMbE Z Lichd &
% b %, Component Behavior 226 F A A vET A EZHEIAEKTE 57201CiF, 2D XD
B7A—FRNy 7 OFEEXET Y — AL RT3 nELLEEZLOND
B, TOY—ABHFETNUE AL YETAOHBVERITIARETH 2 LR 5N 5.

4.4 State Monitor, Executor ZR T 27-8 DT — & N— XERK

Hiffi <k, MBSE OFIEHICH] - CEEHE T A %55 L, Planning Engine ICF|H 3 % F A
4 v &7 % Component Behavior 2>5 HEIAEK TE 2 RIAAZL Tz, Afficix, HEE
7o vF—FofioEY 2 —1TH B State Monitor, Executor #ZiEKT B 720D F — & X
—A%EKT 277 L CElih 3 5.

441 Executor #HERT 27-00D T — X N— Z{ERK

Executor ICHELIERIZ, FAA VETAICBITET 7 a v e, LowLevel Controller
CBF2EKNEZa~y FORGETH L., Zofilkk 45 IRT. £ 45 1CB0wCiE, <
DRI E csv B CRB L TH Y, 2D esv 7 7 A A B HBET T v F — DRI ICH A
BEICLTWE, 2HIFTBZLT, csv77ANMEANZFEZLLICL o CHEETORH
MREBIARITENTELLICL TS,

S, 2@ cesv 77 ANEE T awy MllofERit, C2A chilffdnza<wry ¥7—
AR—ZLIBET F—~y PZhoTWw3, £72, 7uyza~wv F (HEDa~ v Fol)
D ZZFAI LT3, 2L, FHEREEN O L, BN ABELO KD - THh 3.
FERIIC, £ 4507 =2 X=X I F X4 VIEH (action %) & C2AlcEF5a~v b7
—AR=ZAB/W LD D TH L7720, HEEKETHL EEZLND,
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Action Name
clt_send_data
clt_set_param
data_downlink
dlp_observe_cam
dlp_observe_lif
dlp_send_data_cam
dlp_send_data_lif
dlp_set_mode_cam
dlp_set_mode_lif
dlp_set_param_cam
dlp_set_param_lif
phx_close_shutter
phx_ena_hv
phx_hv_off
phx_hv_on
phx_observe
phx_open_shutter
phx_send_data
phx_set_hv
phx_set_param

4.4 State Monitor, Executor Z K 2720 D7 — & X — Z{EK

& 4.5 Executor 2R T 3 7 — % X — 2 H DK

Command Name

Cmd_CLOTH
Cmd_TLCD_DEPLOY_BLOCK
Cmd_TLCD_DEPLOY_BLOCK
Cmd_DLP_SHIFT_SDRAM_MEMORY
Cmd_DLP_SHIFT_SDRAM_MEMORY
Cmd_DLP_SEND_DATA_OBC
Cmd_DLP_SEND_DATA_OBC
Cmd_DLP_SET_MODE
Cmd_DLP_SET_MODE
Cmd_TLCD_DEPLOY_BLOCK
Cmd_TLCD_DEPLOY_BLOCK
Cmd_ZEUS_PHOENIX_CLOSE
Cmd_PHOENIX_HV_ENABLE
Cmd_PHOENIX_HV_OFF
Cmd_PHOENIX_HV_ON
Cmd_PHOENIX_START_ACC
Cmd_ZEUS_PHOENIX_OPEN
Cmd_PHOENIX_READ_FLASH_MEMORY
Cmd_PHOENIX_SET_HV_VALUE
Cmd_TLCD_DEPLOY_BLOCK

Num Para P1_Type P1_Value P2_Type P2 Value P3_Type P3_Value Descriptic Note

APID Code

0BC 0x00A8 2 uint8_t
0BC 0x0012 2 uint8_t
0BC 0x0012 2 uint8_t
0BC 0x0087 1 uint8_t
0BC 0x0087 1 uint8_t
0BC 0x0086 1 uint8_t
0BC 0x0086 1 uint8_t
0BC 0x0082 1 uint8_t
0BC 0x0082 1 uint8_t
0BC 0x0012 2 uint8_t
0BC 0x0012 2 uint8_t
0BC 0x00AE 0

0BC 0x0099 0

0BC 0x009B 0

0BC 0x009A 0

0BC 0x008F 1 uint8_t
0BC 0x00AD 0

0BC 0x00A6 1 uint8_t
0BC 0x0098 1 uint8_t
0BC 0x0012 2 uint8_t

—_

4.4.2 State Monitor ##pd 5% 7-

State Monitor %K 3 % 72 O I IR G,
Level Controller i35 7L A+ Y & DBAREETH 2. EQUULEUS 235\ CTHIEL 7241
R 4.6 1ITR8T.

# 4.6 State Monitor Z#T 3 7 — Z X — 2| Ok

HDT — XN

83 uint8_t
1 uint8_t
2 uint8_t
0
0
0

33
1
0
1 uint8_t
1 uint8_t

3
1
1 uint8_t

— XERL

operand value

ID State Variables type LLC_TLM
0 sw_xact_bus uint8_t (uint8_t)pcul->rx_sts.sw_status_1.=
1 sw_xact_bv uint8_t (uint8_t)pcul->rx_sts.sw_status_3.=
2 vol_xact_bus uint8_t pcul->rx_sts.xact_bus_voltage >
3 cur_xact_bus uint8_t pcul->rx_sts.xact_bus_current >
4 vol_xact_5v uint8_t pcul->rx_sts.xact_ctrl_5v_voltage >
5 cur_xact_bv uint8_t pcul->rx_sts.xact_ctrl_bv_current >
6 sw_zeus_bus uint8_t (uint8_t)pcul->rx_sts.sw_status_1.=
7 sw_zeus_bv uint8_t (uint8_t)pcul->rx_sts.sw_status_3.=
8 vol_zeus_bus uint8_t pcul->rx_sts.prop_bus_voltage >
9 cur_zeus_bus uint8_t pcul->rx_sts.prop_bus_current >
10 vol_zeus_5v uint8_t pcul->rx_sts.prop_bv_voltage >
11 cur_zeus_5v uint8_t pcul->rx_sts.prop_bv_current >
12 sw_phx uint8_t (uint8_t)pcul->rx_sts.sw_status_1.=
13 vol_phx uint8_t pcul->rx_sts.phoenix_bus_voltage >
14 cur_phx uint8_t pcul->rx_sts.phoenix_bus_current >

K 46D5b, FLAFNIOHEER (V—2a—F) DFiF,

HElcZx s X5ICLTwW3, LaL,

1
1
20

20

20

20

20

170
246
7

242
243

240

RN CE—BIH
BLCRR (24087 Y
BLCEBA (77TIZHK%
SDRAM DERIRTF 5
SDRAM D B[R 77 52
SDRAM® {RE %
SDRAM® {1 =
E— F%ZOLIF, 1:As
E— F#&ZO0LIF, 1:As
BLCER (24087 Y)
BLCRRR (24087 Y
PHOENIX® + v & —
HV ENA

HV OFF

HV ON
WHRZ-3ICEERA
PHOENIXS + v & —
75y 3hn LR
HViEE Y RED7H
BLCER (2407 1)

size pos TLMList

e e e e e e e e e e N e

uint8_t sw_xact_
uint8_t sw_xact_
uint8_t vol_xact_
uint8_t cur_xact_
uint8_t vol_xact_
uint8_t cur_xact_
uint8_t sw_zeus.
uint8_t sw_zeus,
uint8_t vol_zeus.
uint8_t cur_zeus
uint8_t vol_zeus._
uint8_t cur_zeus
uint8_t sw_phx;

uint8_t vol_phx;

uint8_t cur_phx;

FX A4 vEFTAIICEIT S state &, Low

TLMGetInfo
EndianConv(&tli.
EndianConv(&tli.
EndianConv(&tli.
EndianConv(&tli.
EndianConv(&tli.
EndianConv(&tli.
EndianConv(&tli
EndianConv(&tli.
EndianConv(&tli.
EndianConv(&tli.
EndianConv(&tli
EndianConv(&tli.
EndianConv(&tli.
EndianConv(&tli.
EndianConv(&tli.

C2A ciflffxha 7L
APV T =2 _XR=2 Ll 7 +—~ v PiCR>Tw%, EQUULEUS THELZF A4 v
ETFNAITEWTIE, state variable 3 true/false D “fHD IO Z L IC7 > T\ B 7289, state
variable ICXJGT 57 L A+ U & HBGEHR T, T 2fEZadd 3% 2 LT, true/false %

ZoFRTRABL X5 & LEEAIC,

LR T & 7o

state variable 2SfETEL T L £ 5 2 &30 o 7=, Bl 213, [HBUGE ] &\ 9 state variable
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RERL GG, ZREEAD ) VAR TINI W R, ZBROIES P2 03 9ML 24T
LHITREDOREITHEI L o, HEBOT LA UERZ S LICHlTSs ZLic
5. ZRlOTF—2 =275 —~<v FTIE, state variable =2 I LTTL A MY % —
DICREL FHETIC o T 5720, ERBICK] oIt cE e {moTLE .
L2rL, THUTEBRICARZERT 2 5 2T, HIWcHIAT 2 7L A B Y BEEICE 72535
T3 eERLTEDY, ZoYWiE ETETLZIE S B AMOMEAEIC 7 5 & HEH
T&5%. Thbb, FHil~D74—F N2 e LT, [RBIUE| 2R3 H7%mT7 LAY
EERTDLLIVEREZI LIRS, Lo TC, %K 4.6 D7 4 —~ v } T State Monitor
DI HE il 2 /AU TE 5.

LA 26, State Monitor D5 — X X— I LTYD, FAAL VFEHRE C2A oF—4& X
—APLAERTETCNWSE I ERnbh b, L7z - T, Executor % State Monitor # kK3 %
DI T — 2=, TRTEFAAVHFRE CCADT —Z_R—=AhbAERTE S
e hotz. FAAL VIEHRIZ MBSE utv A CAEKRLZET AL CE S e
DhoTEY, C2A DT —2_R—RFEHRY 7 by 2T ORF%2T 2552 CHALHKE
BobDTHEI Ehb, BHEFRELZET VBT 2720 T, 2OTFT—2x—2FHAKL
Hk bz iwnwz s,

45 BEETE 7 I/LTY X LzxAW-BEIETEER

AKEICIX, 4.2 fiCHA L7z SMTPlan+ &\ 9 Planning Engine % F\»C, 4.3 fi CHEAK
L7=2FHED FAA vETAOWGERZITS. £ 7, BHEHEOET L E WA N XA v
ETVE AW CHBGIEERZ T, BEEHET V3 ) X LD Z4EC, BERL XL To F
AAVETANORZYE LR T 2. T, HROKE -V 7 AT LDV A vETAE
AL CFHEO F A4 vET AV ZEK L CHBIEMRER Z T, EEROEM IR WME
A Z L BARED R T 5 L L b iC, ZOFIHHEKMPFHATE 20 2R T 5.

Affiov Ial—vavid, £ 4.7 I0RTEHEKIC SMTPlan+ OBEEREE 2 558 L < HE
L 7z,

#* 4.7 Planning Engine DEEIRIE

(O] Ubuntu 16.04.5 LTS (Windows Subsystem for Linux)
CPU Intel Core 17-7500U 2.70 GHz
RAM 16 GB
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451 MESSEATETIILAZBW-BEEEER

AHEIClE, BEERHMA L LT PHOENIX(PHX) & \» 5 BUHIBEER 2 /M & L, B EEHE D F25R
#1795, PHX OERL ~ L TOIREBRX L, 4.3.11 HOK 4.13 iR LT\ %, PHX
ZEIFR%Z ON T3 &, PIHIkAE & L T Initial ~ & BT 3. PHX TRIE 21T 5 =913,
HHOREEREZ A2 085 5, L L, @SEERIZEZEIC X > CTHE D ik
HL70, ML X > TEERATFHEAEEL LiwvX 9 ic, &/E Enable © 7
7% EiFsa~y FEe@EED ON a~ v FEfi L CZEL v e SEERS ON
BRI oTWD, T/, EEBREEZ ON L7=%d, BT 2720 om0l BT ICE
ETLHEDRD Y, EHESOELINC b B - BIEERE 72 &, MA BN T X — %
DFERITIVERD 5. BIETRUIND T 2 —2FE1L, [BHAT A —2DFE] &
WOMMRI T 2o a v LTETAELL, NZAV AT LOHEYERFEL LT VWIS IC
LTWw53,

COREEFKE D LI, FAfvETAD pddl 7 7 A VEERK L2, ER L2 F XA
VIFTANDI L, T2 avDo—D2%kUTOK 41418 T. &7 7vaviE, TV =
v DGR & EITICE T IR, FEITRMEETT 2 2 LICL 2R, chooffzididd
27-0IHHT 237 A =20 Tw3, SRloGERTlE, state ZHRLL T
72\ 7z @, parameters DITIIFIH L Tz,

(:durative-action PHX_HY ONu

parameters ()

sduration (= ?duration 1)4

:condition [and (over all (cur phx)) (over all (vol phx)) (at start (phx_hv_enal)).

reffect (and (at end (phx_hv_on)) (at end (not (phx_hv_snal)) (at end (not (phx_hv_param))))+

X 4.14PHX HV ON ©7 7 ¥ a vitadHi

COXIRT Iy avoidihe, FETHRE—E, FALvolE (V) -2y 1a
L—yavi T30, I or XEHT L, 7E) IKLoT, FX4 D PDDL 77
ANBHERENE, ZOLHICEKLZF AL vET LD PDDL 7 7 4 AHIEL Wh %,
o PDDL 7 7 4 V&2 {ER L CHERR S %. FFic, 7 I Lo BlIGHAZE T % 2 2,
FHRERICO U EITZ 2500 2 SICBIL CHEREIT)> 2 L &7 5.
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45.1.1. FE1 : 7 I FAOBHEHE
ARIECIE, ER L7 P AL YETADREZ1TS & &b, FllEREa®R TS v —
DHWDO—2TH2 [Ivavi@HET52 L] 2MERTE 200MRY, fliFELR N A4
VOHLEBREBARTERT L EAHME LTS, R NEMEIZ, UTo#EY

® JHAIRAE : PHX %' OFF

o HiF : BlllT — 2 HUfS5%

LAEcH#E %, SMTPlan+ Tlg 72450 %2 X 4.15 1R,

fme

'-Hmﬂhmm

X 4.15PHX ic¥&F 3 / I F A BEBIAIZHH

4.15 XY, 4.13 DIREBBK 2 FREINE L B ICBHIEHRSERINL L
ThHH»5. Z LT, TNEFERKED L TEY, AE»PEZ 2805 mE L T 3d
bbb, ZOEPL, KO FETEKI NS FAL v 7 7402 SMTPlan+
ilAGbE LI LT, VI FTAOBHEIREAEEHE TR TE LR o7z, OF
D, BEERHRL ~LTlEdH 5205, AR CHEZ His S TFlEERE®R 7 7 v —DHWD
—D2Thd [IvvaviBEHOEM 115 L1 HERTE .

4.5.1.2. MRE?2 : BERER 80 coE
ARETR, THEERA®RY 7 v > —0HNO—2TH 3 [RE L L7225 2 T3
v ¥ay BOERZ BIET | 25EKTE 2 0 OMERZ1T . R N EREIE, LT oY .
o GIHMRIE : PHX 2SBEF S v b XY v & NI IRIE
> A4 v FIRAEI ON 7225, EHMH - BIEHIX 0 DIRAE
o HiEE: BT — X HUS5E
A% %, SMTPlan+ TEWZ-FERZIX 4.16 IR T,
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B 4.16 PHX 25BEH Y ¥ v t XV Vichd o =50 BEHEHIEHE

X 4.16 LX 4.15 % Ak~ 2 &, K 4.16 IR INTw 545581, K 4.15 oxplic PHX
@%ﬁONﬂDumnﬁAofmézkﬁb#%;ﬁ&b%&ﬁﬁﬁﬁF%ﬁotoxf
AR DBLAGIHE Z FEIT L 72, Z oBLHIGHE X, AM2#EZ2 2 (222, PROCYON KiRic
FITL) EHTIEE B L Tw3., L7zA->7T, BEHEIC ﬁk%tfoxfﬁ%@ﬁﬂ%%
i3, LW ERATIEZ HEEHT7ATY) AL X > THEHET I EATETWNE I L
DERTE 7.

452 FHERTLEEOETILERV-BEBETEER

fewC, BUMBEER R CIZR <, HEOWE - » 7 v AT 22l GbE T, Ftfs X
TLRRICHY T2 X9 N AL VET AV EMEST S, oML N AL vETLEHN
T, EBBOFHEOEMICEY 2 GEWRER R 2 L 2 BIET. 5%, EM O EK bR
ZITHBRIC, Wi - HWETCiToClvwidhanwT 7y a VAEET 5. 2070, EHETE
ﬁ%ﬁ5lk%$@’%mtiif‘Kﬁ%@ﬁﬁf%%riyVayﬁm%%ﬁﬁééﬁ
HBEEE | PR TEC VI 2 2ERT 272001, UTO X ) - 7> 27 21T 5
FAAvETARRA L.

® FAAVvIZFANELTHALT-KEE

> BFEAR

< PCU : &g D ON/OFF, &, &EE

< SADA : K55m0 R &
> Ivvavik

< DM’MF%%,i%@ﬁ}7@f%@%—Fk,%h%mﬂ?%ﬂif—

ZEOE - BUNENE « 7 — X finik

<> dﬁ:»7f~ﬁmm,7—ﬂ%%

$ PHX: v v v X —BE, 9 X—2FKE, @FE BHER F—x2iE%k
> REBAR

<> Kfsm - AfgA - 2= v MR - £ —7E—F
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» CDH %

< OBC: 2%V 0 HGIRN
> BER

< 1%f§ ON/OFF, Vv b

4.52.1. RE3 : BEY 7Y 27 LI E 725 5 BEIEHE

RRE 1 CfT o 28HIEEZ, HEOY 7L AT LDERBREINE F A4 vEd LICE
i3 5.

o WIHAIRKE : ks OFF (fifitdhibts & [%)

e HiF : PHX #lll7 — 2 I55¢

LECRIE %, SMTPlan+ TfEWZFERZX 417 1cRn3. 72, K 4.17 ofR %2 2 4 4
Fr—brLLTRLEZDDER 48 1T,

i ima-ubunt

4.17 EQUULEUS ic 17 5, #IHRED > PHX 8l ¥ T HE)EHHERER
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4.5 HEEIR T L) XA EF W= HE)

% 4.8 ME 3 OFERREL A LF ¥ — b

BEHES S

t[s] Thread1 Thread? Thread3
0 turnon_xact_bv turnon_phx

1 turnon_xact_bus

2 turnon_sada phx_ena_hv IturnonzeusSv
3 xact_set_att_target

4

¥

12 phxﬁhvfon

13 sada_rotate2sun phx_open_shutter

14

15

16 phx_set_param Iphxsethv
17

18

19 phx_observe

5

34
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4.17 DFERZMBR LT KT 3L, UTokHickh 3.

@

@
®

© @ Q

® 6 6

®

K% 0.0 [s] 1o, ZEAPGE - FlfHFEEHER (XACT) © 5V £20&EH%Z ONIC3 2.
5V &, ZHBRER L WEEHHEEOERELTH 5.

41 0.0 [s] ic, BUHIEEES (PHX) o&EFE% ONIc§ 3.

K%l 1.0 [s] 12, XACT ONREFEZDEREZ ONICF 5. NREERIE, VT 7w
a ViA=L OEBEIERTH 5.

K4l 2.0 [s] i, HEERGI#EIEANR (ZEUS) @ 5V F0EFE%Z ON IcF 5. Z OB
1Z, ZEUS Eo~=A a v, PHX DY v v 2 —E#EKICHHINZERTH 3.
W% 2.0 [s] 12, KEGEM S F A% AL S & 5 E— & —EEHEE (SADA) OEF%Z
ON 29 3%,

B4 2.0 [s] 12, PHX & JEEJR% Enable (9 2. PHX @& /E & I B <R
INDH, BeDi-®, EHEEH Enable 2~ v F &% T - 721 & /EEF ON =
~V FERZETIHEDLD 5.

%1 3.0 [s] i1, XACT ZFIfH L CHUERBIHIR B ER 2 Bl ¥ 5.

%0 12.0 [s] ic, PHX OEFEEIF% ON T 3.

K4l 13.0 [s] 12, SADA %FIH L CKBEEM-S FroEEi% MG L, KEE 3K
BHicIExXfd 3 X 514 5.

%0 13.0 [s] ic, PHX DY v v 2 —%BHZ1h0 3.

K4l 16.0 [s] ic, PHX OEEEROBHEZHET 5.

%1 16.0 [s] 12, PHX OBHIBI#ED T 2 — 2% %4 5. BARRICIE, FEem
RTAVEEERBELTWS,

K41 19.0 [s] ic, BMIZEART 2.

CORERIE, ANHEDE Z 5, SR 2BHEHEISE S ORER CH 5, BARryiciL, K
D327 % LB &2 Fe ic K L, WiAT L TR ERIR O HEfRER 2 BasG L, LEFIHA35E 17 L
TP CRERDOMER - v v X —FAE W O THERREE HERIC 351 2 K77 ATHEE L 7%
WEEETE R VERIEE] 2EM L, £ OETIHAT L TEH YT X — ZBE 2TV, B
#BAMRT 5, Lw I FIMEIC KR -7,
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45.2.2. BEA: BB TR TFLICERLDS, BREFREHOBHIGHH

MIME 2 CfT o -8REEZ, EEOY 7Y AT LDERPETNE N AL vED LICE
fid 5.

o WIHIIREE : PHX @ER S v v b X7 VIREE
e i : PHX #lHl7 — 2 B 5¢
FEORE %, SMTPlan+ CTEWHER %X 4.18 1017,

e
Miakal | rI'IEl_|-J|:'|-JT_'I'|: e

X 4.18 EQUULEUS ic s} 3, PHX#BER Y v v F XY %2 b PHX 8l X co B8
G 5

X 4.18 ofERIX, K 4.17 OfRoRYIC [PHX EIE OFF| 235lbo7b D TH 2. T
bbb, &I OFF 217579 2T, AROBIMEIHIZET Lz WIHIFRICRo7, i
X, [ 2 ofFREFERRIC, WERY vy v P XY VICIEL KL E 1T 5 72 9 2 TRl 21T
7 & W) EHHFER G O NT, 72, ZOREIE, RR LTS 14 D action 2> 5K Y
SO E W) M ARETH o 728, FHEEM B A - X —icNE o TE Y, FHEY Y
— AR K VIR X 2 FHEEEHEI R T O ERHCORIRA L L E 2L b 5.
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4.5.2.3. fOBRAEER 2 7= BHAIEHE

CCET, BRI LT PHX (BT 2 HEEIHEREZ LT E L. F AL VIcHARA
A FEOEREF A DR (TS 72012, HloBHlkR<cb 3 DELPHINUS (DLP) <H
T 22O % B 5 ABYEERIEA R < & 1o 5. BAMERGE IR T oMY |

o WIWIIRAE : 24E% OFF (friR®hitts & M%)

® i : DLP <, Lunar Impact Flash ##ll7 — % BU{S5¢

L%, SMTPlan+ T 72851 2K 4.19 183, 72, X 4.19 OfR %2 2 4 4
Fr—FLLTRLEDDER 49 1TRF.

nala] i ma-ubunt ol GEk

4.19 EQUULEUS ic &1} 5, #I#RED & LIF 8Ll ¥ <o HEjEHER R

419 DFER AR L LT T 5L, UTokHrick s,
@ KEE0.0 [s] 1T, ZBGRE - flH AR (XACT) 05V 20&EFE% ONICT 3.
5V Rk, BRBRER L NEGEEOERELTH 5.

@ KZ10.0 [s] 1o, #HEEE (DLP) 0®&JH%Z ONICd 3.

® FZ11.0 [s] 1c, XACT OANREERDOERHEZ ONICF 5.,

@ BEZ12.0 [s] ic, KEEM- P [Eln s 2 %€ — & =@ (SADA) OERZ
ON 2§ 3.

® K% 2.0[s] ¢, DLP @il — F % HmfEZepdtgiile — F (LIF £—F) ICRE
T 5.

© K%13.0 [s] ¢, XACT %FIH L CHBUIZRSER LGS 5.

@ K4 12.0 [s] ic, DLP Bl T 2 — 2 % APt icAb e 7= HIckE T 3.

K541 13.0 [s] 1<, SADA %FIfH L CKEEM-S Fromlizz s L, KE5EM2K

[GICIEXd 5 X9 icd 3.
© FEZ118.0 [s] o, BL%FAHRT 5.
ZofER, L, DLP Bl T, R < AR X 2 8L & Ao EIF NS
LD H o7z
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% 4.9 ME5 OFERREL A LF ¥ — b

t[s] Threadl Thread?

0 turnon_xact_bv turnon_dlp

1 turnon_xact_bus

2 turnon_sada Idlpsetmodelif

3 xact_set_att_moon

11

12 Idlpsetparamlif

13 sada_rotate2sun

14

15

16

17

18 dlp_observe_lif

19

22

23
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46 EQUULEUS EHarEMZ~ AL /- BE) 1B

AEITIE, ShECBTEFHEEREFE T 7 v F —IcBIL T, EQUULEUS IZ#5#K
TN BEHEBE (OBC) 0FEEEZH T To - EBROMREMNT 5. £3, EEEZH
B Hi 2 BB L <\ £ . Hiffif <, Planning Engine Z T F A 4 v EF L DWRGE% T
>7-. xD0—), BET7I7 vIF— LFoftioEy 2 — 1 TH % State Monitor, Executor D
EEEMTE TR, 2070, I 2EY 2 — VOMKEEREEE 2 Ehtid 5. Executor IZ
B L Ci, Planning Engine #3382 H{L 72773 (Plan) % Executor 3@t 3 #m, &t
AL 727K 2 BN 2~ v FIc2ad 255 oGk 2 i3 5. State Monitor ICB L
TiE, FAAVvETAOERE Plan OEWREZHE 5 2 LiICX b, FHER L ORLNIC LA
RIRETHNITIEFELDO Y TaL =2 a v ZITHIHDP, ZOvIalb—vaviie 7
LA MUIERZES LELE TRELRAT 2800, BE 2L 2RI ZE ol z L
729 A CHYIOHM ZZENTE 2 X5 iR ERRT 270 0fetHZEf T 2 720 D%
BE7R L OTER 21T 5. T OHEHEEREDIER 21T 20ic, OBC Lo A€ 2EE#Z T
WEABEE L 727 L A M) T =22 EMT 5. £72, ~— PV = TIREE 5 DR L L T,
IVTATVORERLY ) TVBGEKRERY, Y121 —X0ATRIERTE RWElHoD
T8 % Efis 5.

461 B4 L —> 3>

EQUULEUS ® OBC EM # 7= B0 G E A M 4.20 IRT. Z ORERIE OBy
BikBia v 74 ¥ 2L —vavER 421, V7 v e THRHABa Yy 74 FaL— g
VR 4.22 1N ZRT. Raspberry Pi & OBC %, RS422-UART i X3 v U 7 vl
fEcF7— 20K %2175, OBC I%, Raspberry Pi LilfE3 5 D & 357 % RS422-UART
DWfER— 2B L, HBh LRHe 7L A ) - a~<wv Foufs%1T 5. PC & Raspberry
Pi % Ethernet ##HCHfe &, HEY 7 vF—oETRIBH I 5.
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K 4.20 OBC EM HEKOEH

OBCEM AN (MIEfRE)

Raspberry Pi
EQUULEUS OBC EM
USB-
Serial
(RS422
UART)
Ethernet USB-Serial
(SSH) (RS422-UART)

/ —kpC

X 4.21 OBCEM RBROYHERE 7w v 7 K
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OBCEM EBEMN (SWE)

Executor

Planning Low Level

Engine Controller
(SMTPlan+)

State Mon

OBPE(T U A Thax
OBPE/THE R (CCSDS)

#_EFBSw
(GSTOS)

PowerShell

K 4.220BCEM HEBEoV 7y zTRE ey 27X

462 EERFER

BT 7 v+ —o@fEIEICHE > T, KHEREOMEEM R ZHHL T <. £, Planning
Engine #H\WCRIE 3 2%, SHEFEROTF A 77402 ER L THEL., ZOTFX
7 7 4 V% Executor 255t H L, Low Level Controller 23R CcX 224474 va=
v F~0Z % FEfii L, Low Level Controller 12i%{53 %. X 4.23 i, Low Level Controller
BRFFLIZZALTAvawy PO )R et LRicxy vy ) v o LR E2RT.
% [al, Plan EoREZ] 0 28 OBC B4l 2000 IS4 32 X947y F 22T TWw5, &
7z, a~<v FOETHANEET % & Low Level Controller ’EHHEZX L Ca~wv F %
ZELRWwz®, 100ms TOETRLIZT L LT3, 423 &[4 417 X Y, 4.17 T
BN/ HRDE action XA L T4 va~wy FicZfsdi, Low Level Controller IZ{#
FInTnwad 2 MR TE . $7, BIATIHERBEED =< FIcBiL TlL, EET
ELLETINEZ L HERATETW S,
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[ TimelineMD List - O x

PROCYOMN QL PASS:190110-2112 2019-01-10 21:13:32.9100
TI_time:

TLM as of: 5, Line No.: 0, Page No.: 0

0x002a 0x76
0x0022 0x76
0x0021 0x76
0x0029 0x76
0x002b 0x76
0x0099 0x76
0x0114 Oxbf
0x009%a Oxbf
0x0133 0xbf
O0x00ad Oxbf
0x0098 0Oxbf
0x0012 0Oxbf
0x008f Oxbf
0x0000 0x00
0x0000 0x00
0x0000 0x00
0x0000 0x00
0x0000 0x00
0x0000 0x00
0x0000 0x00
0x0000 0x00
0x0000 0x00
0x0000 0x00
0x0000 0x00
0x0000 0x00
0x0000 0x00
0x0000 0x00
0x0000 0x00
0x0000 0x00
0x0000 0x00
0x0000 0x00
0x0000 0x00

] 4.23 Low Level Controller iZ X % Plan @5 A iAnkSE

ft\» T, State Monitor OENIFAFERL T, 3, BEBRAZITS 720121, Plan ®
Yial—vaviite, FORKNC . EARIREBICH 5 2 EAIER D, L) EWRE K
THLEDLH L. ZOEMIE, Plan ICHWTHfEL LT 2 HiRELS, &7 7> av
ZIEE I NIIRANCERM L 72856100, Wi _XE&MbL, 77vavickoThbIns
ROM G2 EET 2L I CEESHF LN TE S, Kiwics T EQUULEUS
TOEBOD - HICFEHE L 7= State Monitor IZBWTIE, SHED F AL VETFTALICBWTH
state variable 2% true/false ® “{H L 22877\ w2 L ZFHL, &7 7 > 3 v ORI - &
THRZNT BT state variable 28 fED 5 b B L DR Fo0, 58T 55, 20O
LN B S ~&E D, LI EMEREATRET 2Ll Tw3. ZoRDFRED L
12, 52507 OBCEZNICHBWTIEL Wit $ o statevariable #EL Z &tk b, X b,
#£ 4.6 © X 9 7% State Monitor ZHEK 2 7 — &2 _X—2 %% &2, Low Level Controller @
FLXAPUFRE FAAL vETFTAICEIT B state DEHHIT>C, Plan D> I 21 —v 3 v
fER L BEDIREBO I ZEMEL, BELFEL T2 0B 2DHR 217> Tnb, X 4.24
ICHFERDIER CH o 2RO AHT 7 v F— D AHER 2R L, M 4.25 ICREBFAEL
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TWEGAILET3AHRT 7 v F—o I REZ R LT3,

0P

TRP

B 4.24 EBEDOT LA+ VIERE, HEICX 3 FEREOHBAKE (EHEE)
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SMT oERfbiciE L LIAGERICH A 2l Z 52 Twd, 25 LT SMT iIciL LiAA7
%13, Microsoft Research 23700 & 7 - THFE L 7= 23 & \v» 5 Y AN [68] % FH T SMT @
fE % kT3,
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8 A SMTPlan+

A2. SMTPlan+ DOBNFIBIER#ESE =

SMTPlan+ (323 YA N—2F LD LT RARTIA 77V ZAMALTVS. 2D7%20,
KIFBIRDMEMEIC 2 > TR B 720 TR, FED A=Y a VAT ILERH D747
FZUDFEL TS, 25177477 DfladbedEEL 2D, SMTPlan+#{FEREL
DREETTEZBHL T L,

9, BREDEEMZEL TV BRI T oMY ©H 25 [69].

® Ubuntu 14.04

® libboost-devl.55 (and libboost-thread1.55-dev)

® Cmake 3.2.2

® gcc484

® piranha (hash: 7e420423106923f700b72c07¢24d1909d33898b4)

INhbED &I, FRBREZEZ T L.

$HDJiTlE, Ubuntu 14.04, 16.04, 18.04 ® 3 ~N—3 a v CEIfFiERZIT> T 5.
OSDOAN=YavickoTHHTEI7A4A 77V DN—Y a VBBRGIGEDD 5H, %O
EFAZ 83 5. UTOFNEL, EEFEFREZHEL ZRoYTcd by, LE DT
EZ/RL T2 bDTIE AW LICHEINL V.

%9, Ubuntu ®%y 57—V L LTREINTHWEY 7Y =2T DA YR P = %175
AVAF =T REANy =V EFUT 0@,

® Ubuntu D=V a VIKLFTA VA =L FTRELD

> Git, build-essential, vim, python, python-dev, flex, libbz2-dev
& FEDN—YVavTAVYAP—LTREHOD
> Ubuntu 14.04: 7z L
> Ubuntu 16.04: libboost-all-dev
> Ubuntu 18.04: libboost1.62-all-dev
DEo,tyr =203, Tsudoaptinstall [74 77 V4] oa~Y FCA VA b—=LTE 5,
BT, Xy 7=V e LTREINTHRWIA T TV, FED N =Y a VY HRRE R T A4
TIVERA VAL =AT B KV 7Py 2T O ARA VA AT, £V 7 MY =
7D Readme °, V= 7% A4 PR LICEBEINTHWE. LHELRY 7 by o TIZLATOM®EY .
® Cmake (ver. 3.12.1)
> https://cmake.org/files/v3.12/cmake-3.12.1.tar.gz
® Boost (ver. 1.55.0) : Ubuntu 14.04 @ .
>  http://sourceforge.net/projects/boost/files/boost/1.55.0/boost_1_55_0.tar.bz2
® GMP (ver. 6.1.2)
> https://gmplib.org/download/gmp/gmp-6.1.2.tar.bz2
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A.2 SMTPlan+ D ENEBRBEREEE 7%

® MPEFR (ver. 4.0.1)
> https://www.mpfr.org/mpfr-current/mpfr-4.0.1.tar.bz2

KIZ, GitHub TREAINT W2 Y 7 v 2T %A YA b= LTw<. GitHub TZXfd
INTVWEY 7P 2TOHTRYICA VAP —ALTREDHDE, [ MP++
(https://github.com/bluescarni/mppp) | TH 5. RKIC, Z3Prover 4 YA+ —1F 35T L
7305, FIALTWSE CPUICK > Tl gecc DIA T UDBARREL, I v A4 AT
52 L5, BARIICIE, Raspberry Pi iICA4 YA b= X N5 gec TlE—HD 7477
UMY T, 22T, gcc D74 77 V%, Hlo CPUICA v R b= X L7z gee 20
bavr—352 it s 53Rk~ v ED Ubuntu16.04 i1 gcc 4 v A b= L,
gcc 74 77 VND include 7 # VX ND 7 7 4 L%, RaspberryPi @ gecc 74 77 VND
include 7 4V &icae—L7.

Gece WD FA TV EREIELEDL, RVYDY 7 9 2T7DA YA —A%fT5. A VA
—A$BEY 72T TO@EY.

® Z3Prover

>  https://github.com/Z3Prover/z3
® Piranha
> https://github.com/bluescarni/piranha.git
> 76, [7e420423106923f700b72c07€24d1909d33898b4] DN — 3 v % A4
VAT BT L,

CZETTRELRTA 7T VEIIHI S O T, &&IC SMTPlan+ Kz A ¥ XA+ =132
3 %. GitHub LR + U (https://github.com/KCL-Planning/SMTPlan) 7 & fxHihi % &
7 vua—FL, ReaadMe ICEIPNTWEHEYICA VAN —E¥E%AED 2. Z 2T, Cmake
IV FERITLERIC, a3V SAARELZEET 2HLERH 5. BAEMICIE,

[SMTPlan/SMTPlan/build/CMakeFiles/SMTPlan.dir/link.txt] iZ 3\ C, [-pthread| & \»
SAT v aviBIML TR eMENRD L. WALFTE LTlE, [-rdynamic| & FE»NL T3
&84y %, [-pthread -rdynamic| &&E ez CTenIF L\, &R IC, make a~v FCTav
AL TR, SMTPlant DA Y 2 b —VIFFET TH 5.
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8%

ke LT, AECTERL, ¥ Ial—va vREERBICHHLZ pddl 7 7 4 1%
A2, BcEERLOL LT, 452 HTHA L 72 [BHKERE L o - 47> 27
LERELZ N AL vEFA] @ PDDL 7 7 4 A3 X O HBIEHHENED PDDL 7 7 4 v
&, 4.6.2 THIC I\ TR 2 M L 7 BRI HERL & 7z A BhETHEE O PDDL 7 7 4 v %
N RPN

EDRMESSE ) ORRS - U Y R T LEHAE LI K XA v ET I (equ-

domain-simple4.pdd!)

(define (domain EQU-SIMPLE)

(requirements
‘strips
‘durative-actions

‘negative-preconditions

)

(predicates
(sw_xact_bus)
(sw_xact_5v)
(vol_xact_bus)
(cur_xact_bus)
(vol_xact_5v)
(cur_xact_5v)
(sw_zeus_bus)
(sw_zeus_5v)
(vol_zeus_bus)
(cur_zeus_bus)
(vol_zeus_5v)
(cur_zeus_5v)

(sw_phx)
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(vol_phx)
(cur_phx)
(sw_dlp)
(vol_dlp)
(cur_dlp)

(sw_clt)

(vol_clt)

(cur_clt)
(sw_bat_htr_bus)
(vol_bat_htr_bus)
(cur_bat_htr_bus)
(sw_sada)
(vol_sada)
(cur_sada)
(sap_looks_sun)
(dlp_mode_cam)
(dlp_mode_lif)
(dlp_param_lif)
(dlp_param_cam)
(xact_att_target)
(dlp_data_cam)
(obc_flash)
(xact_att_moon)
(dlp_data_lif)
(clt_obs_param)
(phx_shutter_open)
(phx_hv_ena)
(phx_hv_on)
(phx_hv_param)
(phx_obs_param)
(phx_data)
(vol_trp_bus)
(cur_trp_bus)
(trp_tx_on)
(trp_bitrate)

(xact_maneuvering)
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(xact_att_sun)
)
(:durative-action turnon_xact_bus
:parameters ()
‘duration (= ?duration 1)
‘condition (and (at start (not (sw_xact_bus))) (at start (sw_xact_5v)))
:effect (and (at start (sw_xact_bus)) (at end (vol_xact_bus)) (at end (cur_xact_bus)) (at end (not (xact_att_moon)))
(at end (not (xact_att_sun))) (at end (not (xact_att_target))) (at end (not (xact_maneuvering))))

)

(:durative-action turnoff xact_bus
‘parameters (
‘duration (= ?duration 1)
‘condition (and (at start (sw_xact_bus)))
‘effect (and (at start (not (sw_xact_bus))) (at end (not (vol_xact_bus))) (at end (not (cur_xact_bus))) (at end (not
(xact_att_moon))) (at end (not (xact_att_sun))) (at end (not (xact_att_target))) (at end (not (xact_maneuvering))))

)

(:durative-action turnon_xact_5v
‘parameters (
‘duration (= ?duration 1)
‘condition (and (at start (not (sw_xact_bus))) (at start (not (sw_xact_5v))))
‘effect (and (at start (sw_xact_5v)) (at end (vol_xact_5v)) (at end (cur_xact_5v)) (at end (not (xact_att_moon))) (at
end (not (xact_att_sun))) (at end (not (xact_att_target))) (at end (not (xact_maneuvering))))

)

(:durative-action turnoff _xact_5v
‘parameters (
‘duration (= ?duration 1)
:condition (and (at start (sw_xact_5v)) (at start (not (sw_xact_bus))))
‘effect (and (at start (not (sw_xact_5v))) (at end (not (vol_xact_5v))) (at end (not (cur_xact_5v))) (at end (not
(xact_att_moon))) (at end (not (xact_att_sun))) (at end (not (xact_att_target))) (at end (not (xact_maneuvering))))

)

(:durative-action turnon_zeus_bus

:parameters (
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:duration (= ?duration 1)
:condition (and (at start (not (sw_zeus_bus))) (at start (sw_zeus_5v)))

:effect (and (at start (sw_zeus_bus)) (at end (vol_zeus_bus)) (at end (cur_zeus_bus)))

(:durative-action turnoff_zeus bus
:parameters ()
:duration (= ?duration 1)
‘condition (and (at start (sw_zeus_bus)))

:effect (and (at start (not (sw_zeus_bus))) (at end (not (vol_zeus_bus))) (at end (not (cur_zeus_bus))))

(:durative-action turnon_zeus_5v
‘parameters (
:duration (= ?duration 1)
‘condition (and (at start (not (sw_zeus_bus))) (at start (not (sw_zeus_5v))))

:effect (and (at start (sw_zeus_5v)) (at end (vol_zeus_5v)) (at end (cur_zeus_5v)))

(:durative-action turnoff zeus 5v
‘parameters (
:duration (= ?duration 1)
:condition (and (at start (sw_zeus_5v)) (at start (not (sw_zeus_bus))))

:effect (and (at start (not (sw_zeus_5v))) (at end (not (vol_zeus_5v))) (at end (not (cur_zeus_5v))))

(:durative-action turnon_phx
‘parameters (
‘duration (= ?duration 1)
:condition (and (at start (not (sw_phx))))
‘effect (and (at start (sw_phx)) (at end (vol_phx)) (at end (cur_phx)) (at end (not (phx_data))) (at end (not
(phx_hv_ena))) (at end (not (phx_hv_on))) (at end (not (phx_hv_param))) (at end (not (phx_obs_param))))
)

(durative-action turnoff_phx

:parameters (
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‘duration (= ?duration 1)

:condition (and (at start (sw_phx)))

:effect (and (at start (not (sw_phx))) (at end (not (vol_phx))) (at end (not (cur_phx))) (at end (not (phx_data))) (at
end (not (phx_hv_ena))) (at end (not (phx_hv_on))) (at end (not (phx_hv_param))) (at end (not (phx_obs_param))))

)

(:durative-action turnon_dlp

:parameters ()

‘duration (= ?duration 1)

:condition (and (at start (not (sw_dlp))))

‘effect (and (at start (sw_dlp)) (at end (vol_dlp)) (at end (cur_dlp)) (at end (not (dlp_data_cam))) (at end (not
(dlp_data_lif))) (at end (not (dlp_mode_cam))) (at end (not (dlp_mode_lif))) (at end (not (dlp_param_cam))) (at end
(not (dlp_param_lif))))

)

(:durative-action turnoff_dlp
‘parameters (
‘duration (= ?duration 1)
‘condition (and (at start (sw_dlp)))
teffect (and (at start (not (sw_dlp))) (at end (not (vol_dlp))) (at end (not (cur_dlp))) (at end (not (dlp_data_cam)))
(at end (not (dlp_data_lif))) (at end (not (dlp_mode_cam))) (at end (not (dlp_mode_lif))) (at end (not
(dlp_param_cam))) (at end (not (dlp_param_lif))))
)

(:durative-action turnon_clt
‘parameters (
:duration (= ?duration 1)
‘condition (and (at start (not (sw_clt))))

‘effect (and (at start (sw_clt)) (at end (vol_clt)) (at end (cur_clt)) (at end (not (clt_obs_param))))

(:durative-action turnoff_clt
:parameters (
:duration (= ?duration 1)
‘condition (and (at start (sw_clt)))

‘effect (and (at start (not (sw_clt))) (at end (not (vol_clt))) (at end (not (cur_clt))) (at end (not (clt_obs_param))))
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(:durative-action turnon_bat_htr bus
:parameters ()
‘duration (= ?duration 1)
‘condition (and (at start (not (sw_bat_htr_bus))))

:effect (and (at start (sw_bat_htr_bus)) (at end (vol_bat_htr_bus)) (at end (cur_bat_htr_bus)))

(:durative-action turnoff _bat_htr bus
‘parameters (
:duration (= ?duration 1)
‘condition (and (at start (sw_bat_htr_bus)))

:effect (and (at start (not (sw_bat_htr_bus))) (at end (not (vol_bat_htr_bus))) (at end (not (cur_bat_htr_bus))))

(:durative-action turnon_sada
‘parameters (
:duration (= ?duration 1)
‘condition (and (at start (not (sw_sada))))

‘effect (and (at start (sw_sada)) (at end (vol_sada)) (at end (cur_sada)))

(:durative-action turnoff_sada
‘parameters (
:duration (= ?duration 1)
‘condition (and (at start (sw_sada)))

‘effect (and (at start (not (sw_sada))) (at end (not (vol_sada))) (at end (not (cur_sada))))

(:durative-action sada_rotate2sun
:parameters (
‘duration (= ?duration 3)
:condition (and (over all (vol_sada)) (over all (cur_sada)) (at start (not (sap_looks_sun))))

‘effect (and (at end (sap_looks_sun)))

108



(:durative-action dlp_set_mode_cam
:parameters ()
‘duration (= ?duration 1)
‘condition (and (over all (vol_dlp)) (over all (cur_dlp)))

:effect (and (at end (dlp_mode_cam)) (at start (not (dlp_mode_lif))) (at end (not (dlp_mode_lif))))

(:durative-action dlp_set_param_cam
‘parameters (
‘duration (= ?duration 1)
‘condition (and (over all (vol_dlp)) (over all (cur_dlp)) (over all (dlp_mode_cam)))

‘effect (and (at end (not (dlp_param_lif))) (at end (dlp_param_cam)))

(:durative-action dlp_observe_cam
‘parameters (
‘duration (= ?duration 5)
:condition (and (over all (vol_dlp)) (over all (cur_dlp)) (over all (dlp_mode_cam)) (over all (dlp_param_cam)) (over
all (xact_att_target)) (over all (sap_looks_sun)))
teffect (and (at end (dlp_data_cam)))
)

(:durative-action dlp_send_data_cam
‘parameters (
‘duration (= ?duration 7)
‘condition (and (over all (vol_dlp)) (over all (cur_dlp)) (over all (dlp_data_cam)) (over all (not (obc_flash))))

:effect (and (at end (obc_flash)))

(:durative-action dlp_set_mode_lif
:parameters (
:duration (= ?duration 1)
:condition (and (over all (vol_dlp)) (over all (cur_dlp)))
‘effect (and (at end (dlp_mode_lif)) (at start (not (dlp_mode_cam))) (at end (not (dlp_mode_cam))))

)
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(:durative-action dlp_set_param_lif
:parameters ()
‘duration (= ?duration 1)
:condition (and (over all (vol_dlp)) (over all (cur_dlp)) (over all (dlp_mode_lif)))

:effect (and (at end (not (dlp_param_cam))) (at end (dlp_param_lif)))

(:durative-action dlp_observe_lif
‘parameters (
‘duration (= ?duration 5)
‘condition (and (over all (vol_dlp)) (over all (cur_dlp)) (over all (dlp_mode_lif)) (over all (dlp_param_lif)) (over all
(xact_att_moon)) (over all (sap_looks_sun)))

‘effect (and (at end (dlp_data_lif)))

(:durative-action dlp_send_data_lif
‘parameters (
‘duration (= ?duration 7)
‘condition (and (over all (vol_dlp)) (over all (cur_dlp)) (over all (dlp_data_lif)) (over all (not (obc_flash))))

:effect (and (at end (obc_flash)))

(:durative-action clt_set_param
‘parameters (
:duration (= ?duration 1)
:condition (and (over all (vol_clt)) (over all (cur_clt)))

:effect (and (at end (clt_obs_param)))

(:durative-action clt_send_data
:parameters (
:duration (= ?duration 2)
:condition (and (over all (vol_clt)) (over all (cur_clt)) (over all (clt_obs_param)) (over all (not (obc_flash))))

:effect (and (at end (obc_flash)))
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(:durative-action phx_open_shutter
:parameters ()
‘duration (= ?duration 4)
:condition (and (over all (vol_zeus_5v)) (over all (cur_zeus_5v)))

:effect (and (at end (phx_shutter_open)))

(:durative-action phx_close_shutter
‘parameters (
‘duration (= ?duration 4)
:condition (and (over all (vol_zeus_5v)) (over all (vol_zeus_5v)))

‘effect (and (at end (not (phx_shutter_open))))

(:durative-action phx_ena_hv
‘parameters (
‘duration (= ?duration 1)
:condition (and (over all (vol_phx)) (over all (cur_phx)) (at start (not (phx_hv_ena))))

‘effect (and (at end (phx_hv_ena)))

(:durative-action phx_hv_on
‘parameters (
:duration (= ?duration 1)
:condition (and (over all (vol_phx)) (over all (cur_phx)) (at start (phx_hv_ena)))

‘effect (and (at end (not (phx_hv_ena))) (at end (phx_hv_on)) (at end (not (phx_hv_param))))

(:durative-action phx_hv_off
:parameters (
:duration (= ?duration 1)
:condition (and (over all (vol_phx)) (over all (cur_phx)))

‘effect (and (at end (not (phx_hv_on))) (at end (not (phx_hv_ena))) (at end (not (phx_hv_param))))
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(:durative-action phx_set_hv
:parameters ()
‘duration (= ?duration 1)
:condition (and (over all (vol_phx)) (over all (cur_phx)) (over all (phx_hv_on)))

:effect (and (at end (phx_hv_param)))

(:durative-action phx_set_param
:parameters ()
‘duration (= ?duration 1)
‘condition (and (over all (cur_phx)) (over all (vol_phx)))

‘effect (and (at end (phx_obs_param)))

(:durative-action phx_observe
‘parameters (
‘duration (= ?duration 15)
‘condition (and (over all (vol_phx)) (over all (cur_phx)) (over all (phx_hv_on)) (over all (phx_hv_param)) (over all
(phx_shutter_open)) (at start (phx_obs_param)) (over all (xact_att_target)) (over all (sap_looks_sun)))

‘effect (and (at end (phx_data)))

(:durative-action phx_send_data
‘parameters (
‘duration (= ?duration 6)
:condition (and (over all (vol_phx)) (over all (cur_phx)) (over all (phx_data)) (over all (not (obc_flash))))

:effect (and (at end (obc_flash)))

(:durative-action data_downlink
:parameters (
:duration (= ?duration 1)
:condition (and (over all (vol_trp_bus)) (over all (cur_trp_bus)) (over all (trp_tx_on)) (over all (trp_bitrate)) (at
start (obc_flash)))

‘effect (and (at end (not (obc_flash))))
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(:durative-action xact_set_att_target
:parameters ()
‘duration (= ?duration 10)
‘condition (and (over all (vol_xact_bus)) (over all (cur_xact_bus)) (over all (vol_xact_5v)) (over all (cur_xact_5v))
(over all (not (phx_shutter_open))) (at start (not (xact_maneuvering))))
‘effect (and (at start (xact_maneuvering)) (at end (not (xact_maneuvering))) (at end (xact_att_target)) (at start

(not (xact_att_moon))) (at start (not (xact_att_sun))) (at start (not (sap_looks_sun))) (at end (not (sap_looks_sun))))

)

(:durative-action xact_set_att_moon
‘parameters (
‘duration (= ?duration 10)
‘condition (and (over all (vol_xact_bus)) (over all (cur_xact_bus)) (over all (vol_xact_5v)) (over all (cur_xact_5v))
(over all (not (phx_shutter_open))) (at start (not (xact_maneuvering))))
‘effect (and (at start (xact_maneuvering)) (at end (not (xact_maneuvering))) (at end (xact_att_moon)) (at start

(not (xact_att_target))) (at start (not (xact_att_sun))) (at start (not (sap_looks_sun))) (at end (not (sap_looks_sun))))

)

(:durative-action xact_set_att_sun
‘parameters (
:duration (= ?duration 10)
:condition (and (over all (vol_xact_bus)) (over all (cur_xact_bus)) (over all (vol_xact_5v)) (over all (cur_xact_5v))
(over all (not (phx_shutter_open))) (at start (not (xact_maneuvering))))
‘effect (and (at start (xact_maneuvering)) (at end (not (xact_maneuvering))) (at end (xact_att_sun)) (at start (not

(xact_att_moon))) (at start (not (xact_att_target))) (at start (not (sap_looks_sun))) (at end (sap_looks_sun)))
)

(:durative-action xact_set_att_free
‘parameters (
:duration (= ?duration 2)
:condition (and (over all (vol_xact_bus)) (over all (cur_xact_bus)) (over all (vol_xact_5v)) (over all (cur_xact_5v))
(over all (not (phx_shutter_open))))
‘effect (and (at start (not (xact_maneuvering))) (at end (not (xact_maneuvering))) (at start (not (xact_att_sun)))

(at start (not (Xact_att_rnoon))) (at start (not (xact_att_target))) (at start (not (sap_looks_sun))))
)
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(:durative-action trp_tx_on
:parameters ()
‘duration (= ?duration 1)
:condition (and (over all (vol_trp_bus)) (over all (cur_trp_bus)))

:effect (and (at end (trp_tx_on)))

(:durative-action trp_tx_off
‘parameters (
‘duration (= ?duration 1)
:condition (and (over all (vol_trp_bus)) (over all (cur_trp_bus)))

‘effect (and (at end (not (trp_tx_on))))

(:durative-action trp_set_bitrate
‘parameters (
‘duration (= ?duration 1)
:condition (and (over all (vol_trp_bus)) (over all (cur_trp_bus)))

‘effect (and (at end (trp_bitrate)))

(:durative-action trp_reconfig
‘parameters (
:duration (= ?duration 2)
:condition (and (over all (vol_trp_bus)) (over all (cur_trp_bus)))

‘effect (and (at end (not (trp_tx_on))) (at end (not (trp_bitrate))))
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B&hstBEED PDDL 7 7 1 /L (phx.pddl)

(define (problem EQU_TEST)

(:domain EQU-SIMPLE)

(tinit
(not (sw_xact_bus))
(not (sw_xact_5v))
(not (vol_xact_bus))
(not (cur_xact_bus))
(not (vol_xact_5v))
(not (cur_xact_5v))
(not (sw_zeus_bus))
(not (sw_zeus_5v))
(not (vol_zeus_bus))
(not (cur_zeus_bus))
(not (vol_zeus_5v))
(not (cur_zeus_5v))
(not (sw_phx))
(not (vol_phx))
(not (cur_phx))
(not (sw_dlp))
(not (vol_dlp))
(not (cur_dlp))
(not (sw_clt))
(not (vol_clt))
(not (cur_clt))
(not (sw_bat_htr_bus))
(not (vol_bat_htr_bus))
(not (cur_bat_htr_bus))
(not (sw_sada))
(not (vol_sada))
(not (cur_sada))

(not (sap_looks_sun))
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(not (dlp_mode_cam))
(not (dlp_mode_lif))
(not (dlp_param_cam))
(not (xact_att_target))
(not (dlp_data_cam))
(not (obc_flash))

(not (dlp_param_lif))
(not (xact_att_moon))
(not (dlp_data_lif))
(not (clt_obs_param))
(not (phx_shutter_open))
(not (phx_hv_ena))
(not (phx_hv_on))

(not (phx_hv_param))
(not (phx_obs_param))
(not (phx_data))

(not (vol_trp_bus))
(not (cur_trp_bus))
(not (trpﬁtxﬁon))

(not (trp_bitrate))

(not (xact_maneuvering))

(not (xact_att_sun))

(:goal (and
(phx_data)
)
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RHN S 2 1A L 72 BRIC/ER S /- BBIRTEIIED PDDL 7 7 A )L

(replan_prob_2180.pddl)

(define (problem EQU_TEST)

(:domain EQU-SIMPLE)

(‘init
(sw_xact_bus)
(sw_xact_5v)
(vol_xact_bus)
(cur_xact_bus)
(not (vol_xact_5v))
(not (cur_xact_5v))
(not (sw_zeus_bus))
(sw_zeus_5v)
(not (vol_zeus_bus))
(not (cur_zeus_bus))
(vol_zeus_5v)
(cur_zeus_5v)
(sw_phx)
(not (vol_phx))
(not (cur_phx))
(not (sw_dlp))
(not (vol_dlp))
(not (cur_dlp))
(not (sw_clt))
(not (vol_clt))
(not (cur_clt))
(not (sw_bat_htr_bus))
(not (vol_bat_htr_bus))
(not (cur_bat_htr_bus))
(sw_sada)

(vol_sada)
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(cur_sada)
(sap_looks_sun)

(not (dlp_mode_cam))
(dlp_mode_lif)
(dlp_param_lif)

(not (dlp_param_cam))
(xact_att_target)

(not (dlp_data_cam))
(not (obc_flash))

(not (xact_att_moon))
(not (dlp_data_lif))
(not (clt_obs_param))
(phx_shutter_open)
(not (phx_hv_ena))
(phx_hv_on)

(not (phx_hv_param))
(not (phx_obs_param))
(not (phx_data))
(vol_trp_bus)
(cur_trp_bus)

(not (trp_tx_on))

(not (trp_bitrate))

(not (xact_maneuvering))

(not (xact_att_sun))

(:goal (and
(phx_data)
)
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