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ABSTRACT
Recently, many kinds of satellites are developed in many countries. The satellite contains various data, such as
hardware status data, attitude data, error information, etc. And the ground station must check these data for successful
operation. These data is called as telemetry. Flight software is responsible for the telemetry processing. In
KOMPSAT(Korea Multi-Purpose Satellite)-2, the telemetry processing logic takes the table-driven method to make
satellite data flow efficient. In this paper, the telemetry processing in KOMPSAT-2 is described Verification test and
integration test are being carried out for the FSW of KOMPSAT-2,
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2. A AA X E Qol(Flight Software, FSW)
2.1 FSW Overview

OEAALN4 259 gAATEYOE Y ZT2HA
dA  FExEs  Z2&  CSCHComputer  Software
Configurable Item)&tz k. OERH894 23
OBC(On-Board Computer), RDU(Remote Drive Unit) 2
ECU(Electrical Power Subsystem Control Unit)2 7= o]
dem 2zt CSCle ¥ M9 CSCs(Computer Software
Components)2 #el€r}). EAA8YA] 259 CSCls} 2+
CSCIE 74d3ke CSCs7t 29 19 Yelt ok

KOMPSAT-2 Software
Functions

[ CSCHl:Oﬂ | cscitrou | |

€SC14: ECU ]

—— Exacutive [—— Executive t—— Exscutive
| Command | Command | Command

Processing Processing Processing
| Telemetry | Telemetry | Telemetry

Acquisition Acquisition Acquisition
| Node | Mode | Mode

Management Mansgemant Management

Mass Memory & |-— EPS Processing
P Ink t— AOCS Processing

Management |-— TCS Procassing
L_ External |__ Externsl | External

Communications C

I 1. gALZEge] FIHT
Fig. 1. Flight Software Hierarchy
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2.2 DAQ(Data Acquisition) CSC
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Fig 2. DAQ Hierarchy

DAQS T4sks &4 289 %<& us3 2o,

- daqinit : DAQO] AHEEE EE AQWSFEY 2]
3}
- daq_telemetry_processing : ol&vith 3=y di

HEg Y 4L A FFES A4 wE 325

- daq fmt_tlm header : T 3t 7—}/‘3

- daq_create_minor_frame : TFTsE o]-83l =auj
Eg =g A4

- daq new_dump_init : AlA Sfsk= wEE 99
£ eI 929l Fo A4

- daq_dump_data_to_minor_frame : BX to|g|E €y
HEze] Zdd A3

- daq_read_port_tim @ @dvEZ] T NS AT
sl=4lo] dHolg] 5

- daq_read_hardware_data : DAQZ} ofd thE AJHA]
288S 913 sl=dof diolg] 5

- daq_anc_quat_processing : 9149} payloadE 97t €
olg] &5, A%, Tolg T I

Al 32elNE DAQIIA A8 TFTse ¥l 2
B4, 0183+ ol dold 2 943 doleel 8%, A
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3. Telemetry Format Tables(TFTs)
DAQE CCSDS ¥79] davi=e] ZHde A7 9

B4 vznje} 220 nlolE<] dyviEe] TH AL 2744 B4
30, o) &3 ARopd slojele] 52 EojBe] HH=

RSl glold
£ DAQOIN AH8SlE TFT9 Hlole] 728

olg Bzs] Zede AP B E 1
Uehac,

Structure Description OBC RDU ECU

Master Hardware Table  Contains hardware access information for 1 1 1
all HW devices

Master Telemetry Table  Contains GDA access information for al 1 1 1
telemetry variables

Application Port Table Contains master hardware table indices for 4 4 4
acssition of hardware items needed by

Telemetry Port Table Comains master hardware table indices for 3 3 3
acquisition of hardware items needed for
telometry that wers not acquired by the
appication port table(s)

Major Frame Table Contains master telemetry table indices for 3 3 3
acquisition of 21 telemelry iems

Telometry Buffer 1 1

Contains telemetry data for curment minor 1)
frame

¥ 1. DAQ dlolg] 7=
Table 1. DAQ Data Structure

3.1 Hardware Data 8%

DAQE Aoz 7] 93 davEz]l e A3
g dlolgj®gt ola} thE CSCAlN 273k dHlojee] A5
T g3t

gL T EgoldlA] DAQE AQF thE CSCsoll o3l &
T =90 dlojels MHT(Master Hardware Data)}
APT(Application Port Table)2 o]§&l Yol APTE
zZt dlolej7t g5 oloksh= Azt we}l H26 AAE 4749
glo]Bo] ZAI5ln 19 3& APTE o83 3l=9o] Hold
534 vehdrt

APT Description Applications
QTR | run every 1/4 second ACS, MMD
ONE | run every second ACS, EPS

SXT | run every 16 seconds ACS, EPS

INIT | run during initialization EXC

E 2. 323k k& APT
Table 2. Application Port Tables

Master Table:

"GDAAddr “ArgSize’ HWAddr VOType' CommendioWW |

20035780 1 0100 4 OU0F

2784128 1 9000 4 o

1700:F00C 2 9001 1 °
2 2

ADOY [

| Application Port Tables: (QTR, ONE, SXT.INIT)
Data liem Number
— 0 1 2 3 4 5 & 7T . .83
ar 3 5 B & w9
ONE 8 1 4 -t
8T 2 7 4
INT 3 5 O o
Heontwars

Vaks

2d 3. s=sio] Hioly 35
Fig. 3. Hardware Data Acquisition
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Master H/W Table (MHT)
i KPD_master_hw_tbi_strct KPD_master_hw[SP_MASTER_HW_SIZE] =

/* 10 */(unsigned char *)&RDU_parallel_tim[10], 2, 0x7014, 0x0000,
/* 11 */(unsigned char *}&ACS_gyro_counts[0], 2, 0x9000, 0x0000,
/» 29 +/(unsigned char *)&RDU_parallel_tim{13], 2, 0xf200, 0x0000,
/* 30 */(unsigned char *)&RDU_bilevel_tlm2, 2, 0xb100, 0x0000,
{' 43 */(unsigned char *)&RDU_analog_2b_tim{0}, 2,0xa200, Ox1A0A,

Init. Application Port Table (APT)
s{truct KPD_app_port_table_strct KPD_init_port_tbl =

{
30 , /+ RDU_bilevel_tim2 RDU/OBC DPLL Status */
-1
}
b

Master Telemetry Table (MTT)

struct KPD_master_tim_tbl_strct
KPD_master_tim [KFS_MASTER_TLM_SIZE] =

/* Row
/%

C Variable Bytes

/* 50 */ {(unsigned char *)&OBC_bilevel_tim{0] , 2,},
/* 51 */ {(unsigned char *)&OBC bilevel_tim{1] , 2,},
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Major Frame Table (MFT)

{/*sxxxx22 MINOR FRAME # 3 sssssaxx/
/* MTT Byte Grid Mom */
/* ROW  Size Index C Variable Mnemonic *//
Jr ——=  mme e e e »
50, /= 2 213 OBC_bilevel_tim[0] CTCRSBL1=*/
-1, /* 209 FIRSTMINUSONE */
/ ~1}./* 209 LASTMINUSONE '//

29 4. TFTsol dig <A
Fig. 4. Exanples for MHT, APT, MTT, MFT

4. Telemetry Processing
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Fig. 5. Telemetry Acquisition
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Fig. 6. DAQ Data Flow
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