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A Study on the Configuration and Operation Result of
a Simple Ground Receiving Station for Satellite System Education
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Abstract

In this paper, we present a simple ground receiving station as an educational method for a satellite system.
Our system is produced similarly to the existing fixed ground station in terms of function by using satellite
communication technology and related software commonly used in the amateur radio field. In addition, we
conducted operation test to receive signals from operating satellites and confirmed the possibility of using
them as a way to educate satellite systems, such as understanding ground station systems through satellite
reception experience and satellite state information acquisition, and further designing satellite systems.
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Fig. 1 Interlock Test of OpenSatKit and Zynq Board
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437.561.714

Fig. 4 Signal of a STRaND-1 displayed by
SDR# (2020/8/29)

Table 1 Specification of Arrow II Antenna

Model 146/437-10WBP
Frequency(MHz) | VHF(146) & UHF(437)
P Transmit : 10 W

ower (150 W without Duplexer)

Fig. 5 Installed Arrow II Antenna & Rotator

2.2.3 Rotator
AAA A 44l Antennas A9 W7y 1
Zhol| grEo] A FA|717] 98t 8 FE:= Rotatord]

FHE ko] AGFAT BA RA Fhg o)%
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s mEste Fhe kg g del e 5 e T
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Controller?d] Ao} W21S 1123l Open Loop Ao
7} 7F5 38k Stepping Motor %2 0.2 &9t} Table 2
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2.2.4 Rotator Controller

Stepping Motorel 2]3]A] &% & RotatorE Ao
3}7] 93k Rotator Controllere] T4 Fig. 63 2

o] gog wo] o]&%+= Arduino Uno R3 HE=9}

CNC Shield V3 HE

=2 4&sk3iv(10].

A F4 9 AR S azEold HA A
5 w923 174E ¥ wol Rotators 1417]7]
A% Motor ANEE WANTE dTe gy

Arduino UnoX.=+ Laptop Computer®} USB ¥ E

& %3] UART %
Zale= AoJAEE AASHA Ew, CNC Shield
=+ =25 A4988 Motor DriverE %3l Stepping

1

Rom geue 5Nz WHze

MotorE 3| AA7]= AFAZE @AsHA Hoh

Table 2 Specification of Rotator

Model PT-0ST
Pan/Tilt 360°/360°
Stepping Motor(NEMA 14)
Motor 2 Phase Bipolar
Step angle : 1.8°
Gear Ratio 32 11
Power 12 V 400 mA
Weight 1.6 Kg
Max. Load 5 Kg

Fig. 7 User Display of Gpredict Software
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Fig. 8 Simple Ground Receiving Station

Table 3 Softwares for Operation Test

Software Description
RTL-SDR
SDR# .
Compatible Software
Goredict Satellite Tracking &
redic
P Orbit Prediction Software
Hamlib Rotator Driver Library
Pacsat Ground Station Software

for FalconSat—-3

Software TNC
Decoding Software for

the signal of Weather
Satellites

Ground Station
hs_soundmodem

WXtoimg

Fig. 9 Signal of a Falconsat-3 displayed by
SDR# (2020/10/28)

55 Output voltage of FalconSat-3's Solar Panels

==8==Panels : +X axis
—— Panels : -X axis
== Panels : +Y axis
=—%— Panels : -Y axis

20

Voltage[V]

10 I I . I
07:01:46 07:02:27 07:03:08 07:04:32 07:05:13 07:05:56

UTC Time (hour/min/sec) - 20203 102 28!

Fig. 10 Output Voltage of Falconsat-3's Solar Panel
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Fig. 11 Signal of NOAA-18 displayed by SDR#
(2020/11/24)

. 12 Satellite Image processed by WXtolmg

(2020/11/24)

Fig. 13 Satellite Image from NMSC (2020/11/24
10:20 KST)

Fig. 14 Thermal Enhancement processed by
Wxtoimg (2020/11/24)
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Manuscripts should be written in Korean or English. If you write in Korean, you can use
English terminology as needed, in this case, only the first letter shall be marked in upper
case letters and the remainder shall be marked in lower case letters, but the unigue noun
shall be the exception.

g9F 8492 0182 O X1 B2 S22 20

The English name is written first and the last name is written backwards.
(ex: Kil-Dong Hong and Cheol-Su Lee).

=20 AN DUHKAM BLS MEHUN IF =2TS oS = USE SHNM FFS =
S HES ALSOI0I0F G0, D=2 RN HEGHH HHHUSK =2 ¥ EX L By

1 Check List'E J1Z ot &M HZSH00F SHCE.
You should use a manuscript template prescribed by the Society for Aerospace System
Engineering to make your collection of manuscripts. You must be submitted together
Whether the manuscript has been properly written ‘manuscript cover and written
manuscript check list’.
A= U2 WEs JIEle=x2 &4sHLt.
Manuscript based on the following text.
H Y0l =2 ¥ EFS =F M=su 44 4% Y AEJ|2 100-200 & 229, 10
ot OISl =2 JI=&0 (key words), XAt email =4 J|H
On the first page, the title of manuscript in Korean and English, author’'s name and
organization, An English summary of 100 to 200 words, key words of 10 words, and the
email address of the author.
OtetdIor =X2 1, 2, 3, 3.1, 3.2 S2 Aoz dgdH
dJ, 22 D82 HEE AR &
In the form of Arabian numbers by 1, 2, 3, 3.1, 3.2, etc for a manuscript containing a
series of clauses bearing the serial numbers, insert tables and pictures into appropriate
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. ZAF2l 2 Appreciative words
. &1 28 References

25 Appendix (A= Z) (if there is)
(Unit and abbreviation) =Xtz Otetdlor =XtE MEGHH, =2H2= S| &2 ALE

EOZ B 20eE X * O H HM AMESE O
| H2|Z0{0F StCH.
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(Unit and abbreviation) The numbers in the manuscript use Arabian numbers. The quantity
unit shall be used in principle of using S| units. Abbreviations can be used for frequently
used terms and must be clearly defined when first used.

(Symbols and special symbols) #=412 z& =20 LIEIY SAWZ ZSoIH L3HSO 0Of
ctHIOF =Xt g Aol =0 AZSE 0|00 EAISIC SMYES ME6te 82 012 & H

M A=EE I HEsl 32T 0k stih.
(Symbols and special symbols) The equation shall be expressed in the form of the format

appearing in the final paper, and displayed in the right—-hand side of the formula with

Arabian numbers on the right side of the series. If a special symbol is used, it shall be
clearly defined when first used.

(Table and Figure) E2F S Table 1, Fig. 1. M8 2L#HHSO 0Of2tdI0F =X=2 HEAIGHH
M=2 9222 He= &Hl, 2 ot=ol DI Sttt g2 =, AtA, &F Lt
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(Table and Figure) Tables and figures shall be numbered as Arabian numbers for serial
numbers, such as Table 1, Fig. 1 The titles are written in the upper section of the English
language, and the figure at the bottom. Pictures include graphs, pictures, figures, etc. If
color is used in tables and pictures, colors should be appropriately used to produce vivid
presentations, even if they are printed in black—and-white.
(References) &I ISI2 BISAl 220 &8t A28 s2=MUZ
22 OteHet &0l HIISHC.

(References) References shall be entered in the text in order of quotation only in the text
Indicate the following method as shown below.

222 JIMotEl JI e

cited in the main text,

FOI2t2(ME): MAY, 2289, A(S), HOIXK, g3EE

Periodicals(journals) : author’'s name, name of publication, volume(number), page, year of
issue

cheiE (MM, TZAY, ES=2) XY, SAY, STAL AKX, HOIX, 2HEAE (» &0 2
SHAM 02 HIIE =283 HH2Y2 0|2 E JILFAAIR)

Book (Books, proceeding, a graduation manuscript): Author's name, title of books,
publishing company, location, page, published years (*Please fill out the title of the

manuscripts and the title of the book listed in English in the reference literature in italics.)
E5i2E Al gFol E5%, R0, 45 No. # =22 &4

If citation patent, enter the following in order : inventors, proprietary name, applicant,
patent No. #

SOl (http://www . xXxX.xX.Xx) =2 &4

domain

If citation homepage, enter the following in order : oooo manual,

(http://WWW.XXXX.XX.XX)
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Author’s Checklist

2E ML A0 JIZE2 2N HEIIHJA=I?

Are the affiliations of all authors classified identified by symbols?
(WA, B, 2R

(Corresponding author'', Co—author?, Co—author®)

2 MAHEOl Full NamelL 2 XA EJA=It?

Is the English name of author written in Full Name?

(Z2=2H=2 AEY, 22MAHE AEY, 22 Az AEY, 2=20H2 AR, 92X
X A bstract AEHY,
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2oE ARY, 2 , A" 29 A
AR, D2 UE AEY)
Are all styles regulated in the template applied to the manuscript?
(Style of manuscript title in Korean, Style of author name in Korean, Style of author’s
affiliation in Korean, Style of manuscript title in English, Style of author name in English,
Style of symbol’s description and title, Full text: Style of main text paragraph, Style of title
for each chapter, section and article, Style of legends for figures (legends for
figures/tables), Style of reference titles, Style of reference contents)

ANEBEE JISIt 220 YN AsIt? (DIzs48Y))

Are the symbols being used explained in the main text? (‘explanations of symbols’)
MEE=E AN 4L L SHEL RE0 2HEI

Are the superscript and the subscript differentiated clearly in the equation being used?
SE DEe F - &= ZAW JIZe SR BIHAHJU=IH?

Are the symbols and the units clearly specified in indication of longitudinal/transversal
axes in all figures?

O (AR ZE) & Ho 2IXE 22 S0l LIEHHAEI?

Are the locations of figures (including photos) and tables indicated in the main text?

Z = (Abstract), E(Table), & (Fig.)2 M S(caption) 222 H4otU=I1?

Is the title (caption) of Abstract(Abstract), Table (Table), and lllustration (Fig.) written in
English?

Key Word2l ZAH2‘English(st2) 8AMo=2 HHoU =017

Are Key Words written in the format of ‘English(Korean)?

22 & FUIEHS[USHS]'E 01800 2& 2220 EJItA=It?

Does the text of the main text refer to the end of the sentence using ‘[quotation
number]’?

H#N28 S Referencesz HEI|GIA=It?
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13.

14.

15.

Is the bibliography marked as References?

HO2EO JIMELH0 SZSRFALAEIS N =220 TAE A4S EotB =17
Does the organization's reference document conform to the format specified in the
guidelines for manuscript writing in the Journal of Aerospace System Engineering?

FI28 = 222k 322z ot Eo?

Are Korean manuscripts among the references written in English?

FESO o1 J=2H0| SSRFAAESESA =HEZ0 J== 8o et &4
A=It?
Is the citation description method of the references in compliance with the Guidelines for
Manuscript Writing for JASE?

1 =20 ==4 £ H&E 2HM= =017

Are there any issues with redundancy and plagiarism in the submitted manuscript?
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S$BLFAMAAEIESX MY EHOIX (http://journal.sase.or.kNZ2 =220t H4EHH, Y =&
1O RAE &g HA =, HII/XS =229 =202 LXdl= 82 HIAKES SAHGHOF &
Ch. d3E HEUARAS 3T MAIFS HHHOE oI0 MAIRRE HHE F2, AMAR0 =281
AT S HATUAN 2RotE 240l OISH AXFHO2 T2t AARAES HHMSHOF SHC
AARIEE =2 TOF L "I ME AE, Z2Fol HIt L oHg AHs & HMEE =20 AA 2
ANE HEHOF oI =22 AAME M S 22 250 Ot =22 A0 &t

NS A

DOUMED, Q=T =N, Q=H=MA, @HM=Ot

When a manuscript is received by JASE (http://journal.sase.or.kr), first of all, after checking the
manuscript, The editor-in—chief should select a professional associate editor that specializes in
the field of the manuscript. The selected associate editor should select three reviewers. When
selecting reviewers, if a reviewer works in the same workshop as the manuscript author, in
principle, such a reviewer should be excluded.

Reviewers evaluate the manuscript and offer constructive comments to the manuscript author.
The manuscript should be judged according to the following classifications.

(DDecision—Accept, @Minor revison, @Major revison, @Rejected

=AM Z00 et BEel2 08 EXE [Getor stih.
Depending on results of the review, the editor shall adhere to the following procedures.

(1) 3o HARIRS =2 MAL QHAAMIL TIHEDL, 2 SL6HH HEEZUS O, HIAAS HFQ
Ol Al o & o ZZUHES QFGtD, HEYUES HE==0 ol "MHEDL, BES Had =20l
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If manuscript review opinions of three reviewers agree on a decision equally as
MDecision-Accept, , the associate editor asks the editor for a final decision on the
manuscript. The editor shall decide on the manuscript "Decision—-Accept; for the
manuscript and take steps to publish the manuscript.
(At this point the editorial department should ask the author to submit the final manuscript
in HWP format.)
(2) 32 AAIRR0 =228 "+=FE=UH, & T
_E_ [m]

o 230 et =

=
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If three reviewers agree that a manuscript needs "Minor Revision, or "Major Revision, ,
the editor, depending on the decision of reviewers, asks the author to proofread and
revise the manuscript that he or she will have to re-submit for further review and
comments. The completed manuscript shall be approved by the editorial board. The
manuscript is then be returned to the editor for a final decision. The editor should then
consider whether to accept the manuscript for publication.
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(3) 3YQo MAIRIACS =2 AAL Z0IF THM2DH, 2 HlE E2,
MOt 218t 01224 =20 e A= ZAEGHH 2 AAIRAKS 2/AAL W HEaok
StC}.
reviewing a manuscript the editor must

If three reviewers decide to "Rejected; after
explain in verbally as well as in writing to the manuscript author the reason or reasons the

manuscript is not suitable for publication. The explanation in writing must be submitted

with opinions of each reviewer to the manuscript author.
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submitted for publlcation by the
The editor decides
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reviewed the contents of the paper
paper ask the editor for the final decision of the paper.

FIoi HIHOt HES &2 =2
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Associate Editor

publication of the
whether or not to accept the manuscript.





