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Development of the interface software for the Antarctic penetrator
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Abstract: We have developed PC-based interface software which controls ground
system segments (GSSs) of the Antarctic penetrator through an automatic data
collection system onboard a helicopter. A pen-touch panel was developed for easy
operation. There are six basic functions in the interface software; “GSS time synchro-
nization”, “make schedule file”, “send schedule file”, “GSS time calibration”, “data
read-out”, and “sleep”. The sleep command enables us to cut off the radio transmit-
ter/receiver to save power during a pre-determined period. After execution of each
command, log files are saved automatically. In order to monitor processing by eye, a
bar graph appears during execution of “time synchronization” and “data read-out”.
As for malfunctioning encountered during the 43rd Japanese Antarctic Research
Expedition, the related software bugs were identified and the codes were rewritten.
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Fig. 1. Basic composition of the interface software.
(a) Relation among PC, ADCS and GSS. (b) The interface software has 6 basic functions.
Each function can be selected from the start panel. (c) “Start” panel.
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Fig. 2. (a) “Time synchronization” panel. (b) “Dialogue” panel to confirm command execution.
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Z 5. 7— 5 aeUIREH T GSS 2 bRiA i L, ADCS NmklL, PCIRELICT—% 7 7
ANEDOT, FRIC X BRERARAGETH S, 7 74 VIIKID, =) 7 TEIIMESN D,
JESAZARRICLTOEDOTHE—IDE—T ) 7 25AAAK EE, TTICT 7 A VDE
S 28 WH 5. TOEA, ETEHVEIGTHRIEL, Kild s, 20k, 774
WVDGAERH S LoRHLNTOT, [ID FFE2HD+x )7 EFE2HD+v ) 7V
(THT7 7Ny FIXF) | ITH->TOVAS, WHICK ST — S8k - BT —ETTRTH &
LWL pEIDbPET, TOLIICY bSA2ERLIEEZMTEL CHEGH L, XAlT
X5kl THB. YU TE, A, B, CLEIEFIC>IONTVE, ZETHEHLLLU
Bl ZIc EEESNS, FIRERCERLIL T s A VDOV Y TR TIVT » Xy FOED

DIZ@MfFTFons.

aw Y REZEEART o 7/ 7 » A VT3 5 D 5.

(a) BRI e 777 > 4 )L (SyncDate.log): 2.2 fiic)i U THEZIEIHNIE O B IE 24 & ©
TUTD7 + —< v MEXEF.

YYYYMMDDHHmmSS (PC %)), nn (ID), YYYYMMDDHHmmSS (R4, =5 —
%5, CRLF.

(b) AHF Ya—ik{E0 77 7 AV (SendSch.log): 23 TG U TRAA ¥ 2 —WiR(ZDNE
E2EZTSDOTUTD 7 + —< v FMEXZH-D.

YYYYMMDDHHmmSS (PC H%), nn (ID), nn (=) 7), YYYYMMDDHHmmSS ([
wEZD, 74 v, ©5—%KE, CRLE.

(¢) GSSHFZEIF o 77 » 4 )V (DiffDate. log): 2.5 £ GSS B FEOEREEZET DT
DIFD7 4 =<y bEXZHD.

YYYYMMDDHHmmSS (PC F#%)), nn (ID), YYYYMMDDHHmmSS (GSS F#4l), YYYY
MMDDHHmmSS (GPS Ki%l), DIFF (GSS-GPS), T 5 —%7%, CRLF.

(d) F—%FHHHo s 7 » 11 (ReadData.log): 2.6 fid 7 — 4 5eAH L OBEEAE T O T
PIFD7 + =< MEXZHS., ) 7 3EHE S 285505 5.

YYYYMMDDHHmmSS (PC #%l)), nn (ID), nn (= Y) 7) =status (OK or NG), =5 —
%5, CRLF.

(e) SLEEPUH o 77 > A )L (Sleep.log): 2.7 i SLEEP ¥ & U* SLEEP H1 UL o B fFE
2ET 0T, UTFD7 +—< v MERXZEH>. SLEEP 04,

YYYYMMDDHHmmSS (PC [#%1)), SLEEP nn (ID), YYYYMMDD (WakeUp H), =5 —
%5, CRLF. SLEEP fiFDEA 3,
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YYYYMMDDHHmmSS (PC %), STOP SLEEP nn (ID), =5 —%"5, CRLF 2 o /' &
LTS,

4.  GSS OFAI[EIHA, BRFZE IS WT
GPS 522 (LS20K) D%Hid 2 UTC [GHH/¥)v 2 %, ADCS %8 U TR Y 2 7 A1CD
B3NV Ny A 273K TRENS. GSS ODNEHET %) £ 3 B8, GPS pulse data
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Fig. 9. Hand-shakes among PC, ADCS and GSS for time synchronization command.
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encode—modulate—transmitter—receiver—demodulate—reset command execute &\ 95 ¥ — /1
VR%&EILEBE, PCU Oy A7V LE, FENEESHRETRV. TOkd, KV T
ATRKI0DL S BREIa~<Y F - vy=rv27o—42H0T05,

7% AT X BT GSS T IFIE S 720, W NAIORZIG O E 1313 & A LEENE L,
ER - BHBORD o < v FEHITE - T GSS40 BOME &L EZITO R T NITE S0,
LA L, GSSAERET ERZIEINE, WEOKEREICG L7 ) — 5 v DIRFEICA % »
5, FU 7~ (FEEBOEREN X 2EN/EADBHTLE S, BREIED GSS £ €Y —
NDOE X AL FELIEIHREDRIC, AT Va— 7 » 4 V- TITbN BD, ZORic
b A S, IFNTITE, EEEEOERIZUTCICHLTA 71y 2>, 20k
W, T — & BUXENCRZIEIEZ1TV, [EEBIEOMZNIEL, ECiRRd GSS Kt
UTC T 9 54 71y b ZRET 5. BZIBIEZFICITAE, 10msfEETA 7€y b 24F
ETEB12A9.

BLliZiEa~y K- v—=4r v 270—13, Gisird GPSHELIZREL TEE, Tk
GSS B4 £ W RTADCS #RHLTA v 4 —7 =4 2V 7 b iRk 5 & T AHKEZIE L
Av VK= vR7a—-LBESTOEN, HbLEEFEILY—4rvy278-Th53.

% GSS NEROIRIE I3 BREHEE OZLITIE U T LT 5. KU 7 FEH 1X10 *—iE THER
ERE1HBLD 864ms bTNTLE . LoL, GSSHEOEEKREOREE EFTK
V7 b AHIZBED, FUZFESXI07~1X10 DH D I NIREED DA, [REZ
b, TOZLRIBFAL TR Y 7 2 30V y 7 Z2lAAL Y, BEARD
BN, 5T5LEEETH L. DL BRFIBIEAEICL D, T XTOBECERRFD GSS K
%% UTCIZX LT 10~20ms LINTHIIETE 2 X DT LS, ToRBRIC >V TIE, Bl
5T 5.

5. RSO VT

aw Y FEZE, F— ZENUCHV ARG, BRI OEBRRHEE T, EREES
AEAZ1S B 721 T UM R/ NEE) O EE L. Tk S I ZE
HHRETAYINS W (10mW) O TEBEBRBEAIEC 1B, ~ ) 375 —2 AL 30T, FEL
DR & BEEEOHINZ L2\, —i, EREMED VHF 25 (400MHz) OF475S, BEE
DI TOERBNRATNIOTEE LV, &b EEHEZEICHOTL S~ HE#
VHF HGH & R 85 O TEBEFHOENNSH 5. £, TV TF vy BRI
B, ~Y IS —~OWMOHFIHIHRINELE. COLSBEROHR, LAY FT
B A EERA 2 75T W A B30 STR-1200A OMESREE (Bt =« 4 — « v —&)) Z(fiFJ
LrTEELT

STR-1200A (3, FEHMAFID (HEHE, Bk SR LZWT Y5 VE50H—
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F v YR, Tk - E@RIES) T, BB 1252.05~1253.00 MHz [EiC 50kHz EfE T
20 PR LT W3, WS EIEEEE R EEIL O T, ADCS & GSS OFIfIAs L3 WAL A H
5. Ft, TVFF Oy FEXI0em BDT, ~N) 375 —~OEELBEHTH L. FA43KX
PR 7R DB T (2001 4F 10 A 22 H, KIESFARITE) IcB VT h, &S 200m, /KFE
FHEE 600m O _EZEh SEERIRETH - /e

6. 43 RKFERRICH T BHHe Yy 7 DAEFITOWVWT

E1ETIRRIEHDICEBFELITHL, V7 b 2 TIBLWTHAELENR OGN, 5431k
BREBRTIRANER ML — 9 —BERICE S M- 7o, ESNERBIAKES BTN ED 2 4
TH -1,
EIR1: FE2 F 2R YVa— ALy b LK, SHEDBO R Y 2 —usEE L s
no e,
UEELR 2]: ADCS %> 5 GSS ORFZIEIHAMERR, {ER L7 R ¥ 2 —VikfE%1T - 7. Sleep D
HBHELICEADL O, 27 Ya—Whit->TA/DF— 4% %[N, PCITINEEL M, &k
DATVa—=NF—=4 (FNDB1TH->THb4 TH-Th) ORINAEFEITLKDb-Td &,
ITRCOAZ Y FOZFNIBHKESE->TLE - .

I sic oW TmER, JRKTTH &R ETT - 72,
CiEAR 1 OJRA E K] 12 A 31 H 5 B0 ED 5 X&F, PLD N T A v —»FEE%
UPLBWT, 2ARHICE>TLE->TOWEONERL -7 PLDOO Yy 7 ZZEHL,
FEUPTLEI i, (LT, 5225802 H29H»53H1H~OEHELE, AY)
DEOYHDOEF = v 7 %2fTo72. e, 9598 E LT 20042036 FAMZ L. LT
BIEY 7 " SIERICHfET 3 2 &%, v 2L —9 —THEEAL /. S 51T, 2003 4 5 2004
T, 2004 5 2005 FEAOEYT O Erb 0 IO 5\ T & A FEERTHEER L /.
UK 2 OFRK EXIEE]: GSS MRV — 7 ICfi-CLE 7. AT YVa— I d_RTD
Wi — 5 2B Lk 5 &, EFLEEP OFF L85 v —7 v ALK 5805H - 1.
THIZHOWVT, F+ ) 7THREASERIEEONICH 3 LI, ++ ) 7RSSR
ST Ltk HEV—7ICAVIABEREZRH I ETAH, 42D =T & 4 )N
BhdH->TOWBEIEDH-Tz. TNHlE, (1) [sleep W] < ¥ FEITHRD [sleep fiffR]
aw v MBIk 2 REA, 2 ADCSOEFLY £y DY A I v 7 A3, (3) GSSODA/D
BEFRICZ T V2 — vy A <E0ABRRI 7 S 7B -1EX2D7 ) T84 3 v IR,
(4) GSSDEF LEJFEON/OFF IC L% ) & v FEESSDED 4TS - 1205, ThZEh
2D WTHENE L 7okt IFEER LS W,

COXHLTHIn Yy 7 OAREBRTNTEES NI, o AR EBOMH
SR T s BRI A2 A L CENT 2 I BRICEIRZRR L, Fici 25150
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NIEHESKVWEDTH-72. LrL, WALWARERETENLERTXS, BT LTL
FobDThD. FFEOARELOER, FBREKOFERICREIBEHBEE/LLTLE-
7o, WKL BEUT 5.

7. SBROFEEICAT T
GSS, ADCS OHEAN LY 7 13 Z80 ITEANTWV S, 5, N 56I13 HSICEHE L TIT
20, 2oL, BEESVREDLS 33V RKICUIDEZ SNEDT, 2=y bESS
N REEELTE 51 A 5. i, ARBFEE 10 FOREICHE > Tirb Bk L,
IC, 7 ¢ V% —, BEZRTEETRUSZRSES, HETRATFTERVWEDLH S, B
FREE TR, oo BEDL L, BETORBELICKD, YRATL20—FHEXD 20,

X #
A MIHE (2004): Fak A THERBIRAH ~ & b L — & —SEEE ORR (—15°C) BB FMmEk, 48, 219-
235.



