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BREEIREE: NOAA

NOAA fRZ, 7 XV AigERSIT (NOAA: National Oceanic and Atmosphere Administration) 2¥E B - J#EH] L Tw»
LRGMRTH 5, B2.1 1R T K ), Ailid S BE BN 217 ) S EOFERRERRE & . Wil & o TRBREN ] HE
7% NOAA HESHHHRICHEE L T, T 6 02BN 217> T 5, NOAA fiEIx, #ic 2 ML (2011 42 8 H
BIE 5 #%) DBE L. HITHBEBICH > TR L TR L IRF EEEDZRAIL TR 3HED oIt onsd,

NOAA FE DT

B ORI Z OWIEICH 5. NOAA HiIRIF, BUETIIHEEL 800-850 km, WUBHBIRAKY 98 K, MK 102 7. [l
Jis 9 HOWHEZ %, NOAA R FPUEREIME 7D, LD EREE L FEESREL 2> T2, ZHHOKH
(&, ZEOHBRBIIEESR 7217 T 7% < RO D —#IcBB SN Tw 5 2 L ThH %, NOAA HiRICIZ AVHRR (Advanced
Very High Resolution Radiometer), TOVS (TIROS Operational Vertical Sounder) FD5 R+t v ¥ MEWINTE D,
E - MR A OBRA., i « RAFHEROSRET M OB & o I R/REHITHH I N T 5, NOAA fiiEld, A%
LM B HIERERBI DBl %2 HIW £ 4% ERBE (Earth Radiation Budget Experiment), SBUV/2 (Solar Backscatter
Ultraviolet Radiometer) >, #RZRBINGE 5 HfkEEEE (SAR: Search and Rescue system) ZH L. JEFICEL HIIHIH X
NTe %, “FHORBIZ, NOAA HELSHES L 727 — 8 OFHENORAGTEICH 5, NOAA fHRIIE, B L 724
TOR VY TF—F 2y YORMIMELZELE LD, T2V 2o LD T2 %Y TTA LI EANE
% 1%RE (High Resolution Picture Transmission: 0 EREEIRISIER) 2365, £ L TELNTE T —% 13 HRPT
T—% LIS, HRPT 7—% 3ZER I A HIUTEI T2 2 L3 T&, HAKHIZ O S HDOZER1DH %,
AFEHETH, 2O HRPT 7= z2fiL 7Y E— vy v /7 =8 D%ZE2IT>T» 2,

K[REE NOAA DREEEE - ERIRRIRE

NOAA fEPE X, BEFISEW K RINREGHE TRt 2 03 2, HuEEEiE 809-854 km, WHHEMiRGEE X 98.4-99.1
EE. RN 102.1 7 1012 0 CH B, %E, KbERIAEE L1k, Bk Eo b 2 Hilso E22% [F-—H5ke, [F-—J7mic
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HLEE R 98.7° 99.1° 98.4° 99.0° 08.8°
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SRR | fREE (814 | EAY GHS) | EH (34 | ERT (BR) | EHAT (BR)

& 2.1
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(K5 SAT-ant-D) D 4 DDT AT ADVHEINT VWS, TN5 4 DDZFLATLDIH L, SAT-ant-A, B,D D 3 D
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W1 Tl COMOR LESZET Y 7+ % (KF: SAT-ant-D) % L CHIBUES S NOAA 28R L. i
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(WEFR: SAT-ant-D) TiE, 7 ¥ 7 FEKEIG O EE2MA TG EICKF-26 90° £THE, X 7KEIa MGz A A
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o F ¥ )L 3: 3.8 p MR (PR 3.55 um - 3.93 pm, 772 L NOAA 15 Z U HIDHE)
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EMET, STy 7a— FLEmE7 74 Vi3, FEETE4 T3

33 FMLIEMEGBEOVIDLOLRET—TDAH
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F7 74y, TBA< 1. TPSO1IR1 D7 V¥ —; ZIEICIET L. @ THWD EF77 7 A VERLCARIO7 74 L%
BLTZzhzE<,

® HFICIMAT, ZORMICEDEIBFERINDG, TR 6 Th7—) 2R LEPEITIN5,

0 3.2 TH-BHEREORE 2 Z O THERY L, £7-. AU 3.2 TRHL Z=EHEBOEHT b 2 O THEZRY
ZOfEIZ, ZORNT—FTH P ZEBHFIND,

0 ZOfEHOBEAPHEZ Y 2 X 9 Zefjic @ofﬁmmé(z HE) gfiz#ECcAHR L, BEGES S 7, &
HEAT TBG) ZHE, ) BIF7asRo MEEEE) B0 IHRTE I ZoTwiar2#iR kL, %2 7
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BEARAINH, TOEDLY 65, EVIBHRBOT SN, 200546 H 28 H o558 M8 & L CiEUcE
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JAVZIVIE

N

& IDL ZAWCERLEDEE

=]:p
[E%%Lf: 2 ODFY Y VAL G A I CERER D DELEE | O % RT3, ]

41 Ak

IDL W) 7ur7 v rgiEzsHVs, Z2o7/mr 73y 7SiEICBET 2RO AR LICEE N ED s s &
I BREEZARL WS,

4.2 B{FEMEZIYE1—50I8

9. BTy 7u—FLTHAUHEFRNDOEE 7 7ANVZUTOT7 FL A ya—F LT, A2 by 7
WZH B D7 3 LTI ANS,

http://gwave.ice.uec.ac.jp/ "sce/

RIZ, IDL @ @ iZ#E, @ Hi{fHiAisk, @ 5ELlA 7 —FRn, 0 H Wil - ZEEIRE D 7a v b, @ ROk
FEEDRRAL, @ HiROFLE (FHEIRE) ORI, @ 2 XIthldl o E#FE R, @ iAot DL, @ DK LA, @
WO, OFWIEZDITISh>TT). 2o OWE% ) £ HAGDE % L FEEFEITE 2,
O IDL DicE
TAZ by 7D IDL £ 7AaryzF 707 )y 7 §iud, FETMHEINLS 3%, ik MO IDL> &H W T
brIcaey P2 AL T ZED TV L,
O ERFHAH
il 21X, sample visible.bmp &\>9 7 7 A VD% vis &\ FFNTHEAIAR I WEEITLUT %2 EAT,

IDL > read_image, vis '

7P ANEEIRT 254 70 /DT 20T, WEH7 A AT 2BEHT25E LT, HIND7 74 LERIR, [WhE
DFMEC, MOWHRIZ T ILEOS] (IO LHIETS L) ICHAREE S T & AT,

IDL > read_image, ir
IDL > read_image, micro

22



Space Communication Engineering September 2013

O 1 XA—IDEELUHNF—FRTR
vis, ir, micro % EDELINCFEAIAATEA X =V T =% 8 lAh 7 —TER T 51T DT % 5417,

IDL > plot_image, vis '

vis, ir, micro HFORR LI ZIEET 5, 8EH 7 —DOazZEZ 555813, L Toa<wy Fz3T,

IDL > loadct, 1 '

1LIFEPSHFEEZBEHLTANE D> T B TF—TFT—T ), B T7—T—7 N ZRTESIL 0 DS 39 £ THHEE,
1, 3. 5, 39 FH-DBETTO, HIRIZY A PLEMNITFZEEEMUTOXIITT S,

IDL > plot_image, vis, title=’visible’ '

AL MNE A —T—a vy THATEE, ZZTIRIHZENKRT S visible 2% A FILELTOF T3, H
NINZHEBIIR 41 DX HICH D (ZDOPITIE, 39 FEDAT—T—7 N2> T»35),

B 41 WEERE ST —F— 7L 38 BTTOy R LELD

0 HIME TYI>LBERDZ 1> 70y MERK

ZO7 7= ary COMIZ, £ THZ (0,0) 05T LT, HICMEEH, i NEEHOMEEZ (M-1, N-1)
EET, HIZIE, vis W) EINCHFHAAALHERZ, EH 5 101 HFEHTH % 100 DAETHGHENIZE) b HBto T
SA4v7ay MICTAITEMT2HETT S, bEb LD 2045 x 5751 DEZERWL DICE L > TV A2 HERT
5C &,

IDL > slice_image, vis, x=100 '

100 DOAZIE TR Z 128 D B> TRAR T 2 I1CIZBUT 2 4T,

IDL > slice_image, vis, y=100

ZO iR OWHEZ EREEZ LGAIRUTDO LI Jover E WV F—T—=FZHTF5 E X,

IDL > slice_image, ir, y=100, /over, col=250
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DATCRL7:4 (B4.2) Tl&, y=100 I8 2 WHIBHRD A 7 4 2D _EIZ, HFID y=100 DA T A4 A% 7 (col=250)
THAHFZL TS, SITHETLZH7—1E 025 254 FTHETES, 0 (B) »olhEh, £-F- - #%
FETULE M UMEET 254 (F) $THWSZ LB TE S,

|' ) | "I.

fln | 1 L r* |' I | "“ f ",'.Mp.,

LA ATATT] y
JJ“MW [

wﬂ'

B 4.2 y=100 IZBT 2 AHHRD A T4 2D LI, RHDZAF A A2 (col=250) THRHEHZ L7ZHD

AT & ARIHEHR T TR OEZNT LOE U TR W I EITHERL L9, BHRD /RS v DI 2T ) E1cId,
HHE & D SIIRICEH T 2 DT, 2D PFEHEZ B2 -2 EHPMEPHESIZ - D b2 s

0 EfRDRENMDIIHEZKD D
BIZIE, vis &) BANCHEARAA 72 AR D5 EEDIRIEDIRMZ s L) HICANSITIZBLTD X H 12§ 5

IDL > s=total(vis) '

VM E L CANSICIE, A2 AWEERTEHIUL L v, BB 2 DETFOMIC K D, EE L HhOETIC
286. DX I/ EEDOIFTBZE, ZHUE, BIZZOT7 7V r—> a v ORETH 3, KRO-HEIZ

IDL > print, s '

YA T IIEb D5,

0 2 DDEROFELIE (HHERE) =25 HTS
2 DODWMRSAR%E f(i,7), 9(i,j) €T 5 &, HBERE R EMUTTE5E2605%,
Y 01 Z“ 1< £(i,5) = P(gli,j) - g)
@ LY G - DI S () — 9)?

(4.1)

ITflglE ZNENf L gOPHEEERL TS

DY 777 TlE, o DEFRIE sqre(a) TRE S, f& g BE—-THUL, HBERED 1 1IcHh 2 L %2E
BRICHR % > CTHED & &, AR, RMEERD &5 60— 2 - THERE X, MEICER T 2D THI1T9
Z&,
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0 2 RUEFIDFEHR (AV Y —) KR
BIZIE, vis &£V 2 RITHLANIC A > THRZRAME 1 IS L TR L 72w & SIEBUT 2 L THIT,

IDL > contour, 1.*vis/max(vis), levels=[0.2,0.6,0.8], /fill
IDL > contour, 1.*vis/max(vis), levels=[0.2,0.6,0.8], /follow, /overplot

EFIOBIC 1. #20TO3DIEHIc D7 Y r—2 a v TH 3,

0 ESotIh L
BIZE, vis O x JEEE 5 25 20, y FEEE 10 205 25 £TD 256 fdZ28) D L <, HHLWESNICT % & FELLT

= =

7 1T,

IDL > vis_temp = vis(5:20,10:25) '

0 #&DRULNE

BIZIX, vis DHEEROYI Y H LiEZ x HEICEZ D35, ZDHBOMEROREORN s 235 L I
LU 2 %47,

IDL > for i = 5, 30 do begin & $

IDL > vis_temp = vis(i+15, 10:25) & $
IDL > s = total(vis_temp) & $

IDL > print, s & $

IDL > endfor

for & endfor DN ANTZAIE DRI NS, 7V FEdF e FARFREEITL THMEn 258> Tnw5b I &
2T, COTTV = aryEHDObLDTHL, TOHIT, for i=5,30 do begin L H S DI, 5225 30 £ T
231 §OMWZ LK) BN —72HKT 2, EEOHIRY A XIHbE T, L—7DMk - #%7 (BT, 5 & 30)
EEETLHIE, £, TOAV—=7% 2 BHICHOIGAEICIE, LTOXHIC $ 5 ZROT 1T TEHLLEDLDH
52 LICHERT S,

IDL > for i = 5, 30 do begin & vis_temp = vis(i+15, 10:25) &
s = total(vis_temp) & print, s & endfor & endfor

O EEZHY
DAY FOBE L TRBIC > TERRRBUTOa<w Yy FTHT I ENTE S,

IDL > dw '
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* T—45 DIRTZ

A Y R ICERR I N % bmp, jpg 72 EDIEATIRET S,
bup FERDBE: VAV FI 22 IRATT 274 7L TH5 RE v 2T,
jpg BRDBE: 74 v P& AT7 754 712 L THh 5 (Alt + PrintScreen] Z 5,

ELoDEAEORET 27 7 AN ZSREIA TP TL DT, ZNZNHTD7 7 ANV ETHh 5 X
V7 T ANKTHRIFT 5. RIFT 25HTET A7 by 7THiD R0,

4.3 SREFRE
DTNo#ER2TA, HRZEERNTE22EL T, AMd DK 2 KMNDOL R—FIZT BT &,

@ A E RIEIR DO RNES 257D 16x16 DT — ¥ CTHBHREZ K 2 WP 2 W L Tt Ak 2 a2 v
F—7uy FELTHERRL, FEEHE 3 T hFEFHICEEL T, 7ay WAL TWwE I L 2BEE L,
RIS LTI Z T L) 2 i, 16x16 @ "window” % x HAIC 1§52, F4id y A 1§23
STV ZER2ERT S, MZERST T 57%9 contour Tl levels = [-0.8,-0.4,0.0,0.4,0.8] ZH\w»
%52 &, ixAM,

@ HHHE (LA—tD 3HHELTUTTDL 5% program 7 7 A V% ) &)

FIERAATAIRZ 7 7 A MTHEH L TREFEL TEL L BTHEITES Y 5 2 LSAIRETH %, uinx D typescript
IBI7-BERE & LT, journal 2~ v F23dh %, H2EPELEDONI Z T XTRIFL 72\ & Z I,

IDL > journal,’jibun-no-namae.pro’ '

DI IHTBIAA TR OB 2D 5, ARNEHMZ2, AR pro, ERZEAWVESITE, 5IALT

IDL > journal '

LTk, AT T7 7 ANVDT A7 by 7D image-proc D7 A NF—DHIZTE TS, 7— /Ny R
EDLT 45 —THE, REDITIC end ZEZTMRA T 2o RIFE L, 2D,

IDL > .run jibun-no-namae.pro '

LU, 7u s aE L TEHOMHEPHETiTbLS, %E, image-proc D7 AN F—DHIZE { DFLIL
7 7ANDTELDOZRET 2720, AFWMESCL 7 7ANVBEADATA T AT Ay 7 EICBEIL, 207 4
VY= oHIFRLTEL 2L,

26



Space Communication Engineering September 2013

RERE 5
BEEHERERE

=]:p
[ﬁk%ﬁh@ﬁ%@%@%@%ﬁ%%ﬁb\7&%%@%@%\%i@ﬁ%ﬁ%vx%A@%%@ﬁﬁ&%@%?é{]

5.1 REREE8:E

BORE R L, M b SRE (7Y 7Y v 27 UL) LAEEEZK 5 /7 km BN E#0E TG L, 20z ok R
(A L CE IR L. 13 U SR 2 S CRREE T A (v Y v 7 DL) . ZOHfkER (7 VAR Y
) BEILBEERAELRL Th 2, BEMELDEVIZ, KRELREEN. HHT 2 FEEATIXS. AN—7F 2Hl8DIA
X, WEIEE ERERATPEL 2GR ETH D,

WEHE T, C NV F (UL 6 GHz / DL 4 GHz) % Ka /¥~ F (UL 30 GHz / DL 20 GHz) & £k S Hws 3
D3, BOEHIR TIEFIC Ku 2N F (UL 14 GHz / DL 12 GHz) 2w o5, 72720, Ku /Ny FIEBEMRIRED?E L wi
O, FREHIRCTIERERNIRE DS D v S NV F (2.6 GHz) WIS 2 bH %, £/, M7 XY AP —1 v
Tk, C Y FEAVBEmBEHEETRERE2 KO%R7 v 7 P CEEZET 2 kb nTtws, Lol H
KD &I BEMTOFHZE T, HTE27 7 FORESICHIFDD 2720, NORT v 7 F THE»MGPT
W Ku NV FOBEEBGED TN S 2 L%\, L L, Ku Ny FEEBXEOES, /N7 v 7 FTHo%%E S/N
2135 7- D12, HAEBOEEINC 100200 W &V I EHADERINS 2 L6, #HEMICKE ZAHEIDL D 2TV,

it L R 2 & O FHHHEIIHIZ B B L RHERD L ETH 223, FEDBEFXERMOBE ICR o n s fREETIE, X
HEZRIAEDE 7 v 7 F 2 v AEHISANOINRZ KNS ¥ 5, Lo L. MESEDBIEE21ZE T 2 EHEK
REERICEWTIE, MIERET v 7T ofEAE2ZIA LT R R 6 kv HlSIREBGR TH > T birfatisic b
BESEAEINTLE ) VM@ 2, 29 LAGEBDEICN T 25T ) v 7R (A EVA —3—) ZBUAIY -
AL HEE o L CHIR T 2 08 D35 2, HADBGEF R TIZ, HASIEOIRICG bR a2 R i/ k036 X
ENF =N =2 i/ NRICHIEN 2 720, #R7 7 FRIEICTRDEES SN Tw» 5,

HATIE, BoXfR o RES, BEMRIBEHEZE LMGEPRLD, ZOMAEN S ZNZTNOEBHICRE SN
T 73, 1989 FFDRGRIELIEIC X 1| JBEFHHEE bZEUOAFHRE &L L GEEHEZ MW BOENTE S L) 12k -
7zo HATIE BSAT #EIC X > T NHK & REBOEEEDELFECTH 217> T 5, BORHETIE, 2011 47 H 24 H
FT 7T RIHGRE TP Y NFEEDINAT L TfTONTELD, 7Fu 7HE»#E T L, 6 LuEnamsn, 8
£ BS1-23 OF ¥V FILETTHEIN TS, ZDFEETIE, BS BOEE DR GRRE., BOXER A7 FVHIE,
BXUBS LRIUED SRE SN T ABEME (CS) ZEMREZIT) Z LIk D, HEBGRORHROMEFEL HIE T,

27



Space Communication Engineering

September 2013

|
|
|
60 :
|
@ | o
50 o 140 E 130°E !
. 150 E 120°E
[@))
() |
Z 40 !
2 I
(@)]
c |
< 30 =1
[ |
S 31
T 90 E
> 20 L
@ =
w 1
|
10 I
|
|
0 |
140 150 160 170 180 190 200 210 220 230 240
Azimuthal Angle (deg)
B 51 Euimmamin o Wi iR o H 6 -

52 MIEEESRRDRE

BS HZE 1T 0 iid, BLPUE LOBROMEE b Lo LT, BEFEHERBID S QN RICHIELH 2D
D7z IEHEICHNE T 2 83 5, B5.1 13, B ERBIIAT (AL 36.517°, HFE 138.317°, MHGHE 1313 m) 225
REEOEE RO SR L WA ER L bDOTHE, ZOHKE TR, H L fkiulhziEcd 2 BS 8L CS
DEWEZET HOT, WRFAIEE LR LTE, BS MILMEIZHEE 110° Th 20T, B5.1 &0, HE»S
s JE, Jiffh BEOMIEICH 2 2 L0yt s, 772, B511CEWT, ek & HE b 1cH-> T
b5 LIEET 5, EHEOMASTMPGETFITIE, HIREIT % IS % RE T 2, H PR (0
(LI HEHEC L 22 A RRESH AT I 0 370 IR X D IS 70 BT 2, S OS2 E BT 5 & Bt g s
el LA A A fEr#is, ¥9. B5126 BS BXUCS HIIZOWLT A, B, C Offizke &,

5.3 (R

DNoSRZE 5.2 DX )T 5, 7, FEHICIE M7= 2 A (YAESU FTH-105D) 8 X O, 52 v /8 &,
EVF—RANRF, TTARITANEZHOS,

o A 7%y FMUNRF KT 7T F: SONY BS 7773 SAN-37K2SET

« FYHNFLEF 2—7F: -0 data HVT-BCT300

e EFFTF 4 A7 L A: SONY NUZRAOYHS5—FL E KV-32FW3

o AX7 +J L7+ 744 ADVANTEST TR4131

28



Space Communication Engineering September 2013

FIINFLE Yo FATFARTLA

Fa—F—
-0 data HVT-BCT300 SONY KV-32FW3

ATy NSRS FZVTFF ‘"
SONY SAN-37K2SET — — =
soni = ErEiEs j

/) _};ﬁ&ﬁ:ﬁ&%% 7

ARG NSLFFZ1Y

ERBERERE
(FARTLA LEFIINTLEFa—FH,
BBELLARY NSLTFFSAPHRITND)

B 5.2 BS ZfEHEMSGRFEHIX

54 BS7r7FHiERARREFIE

541 #&fF
@ VEaYD T&EJH, FYUE2MLT, TYILTLEF2—FD&EHEEZ ON TS (FR7 v 7HE@ICRS),
® VEarv) TFLEER RYv2HL T, 7VEDEEEZ ON ICT 2% (T LEHEBERIND),

® FLEHENERINGZVEASIZ., TPILFLEF2—FRET,. BS av A s—yHERZ2 "TA) IcT3% (F¥%
BHIRREIC I, TR ZEREZREBICRESINTVL Z LR TH ),

O K530 BS 7y rFAMARERLFZEEL TSy F2, B5.4 DERAID X 5 IZHMAIT R DEEEHS A
L= BBEICE Y X =2 T 2o TRD S (7 ¥ T FHAPALEIC R DIEEFED RO X ) ITHE),

@ HHDw, Jififylize —ERELT 57,

75 AL £ [

ER/N b e SHRCOMREF 5,

FLuTFERY.

B 5.3 JrfufalEeav s ofiE B 5.4 Jrfifaaec ik

29



Space Communication Engineering September 2013

O B55DBS 7y HAFBERLEE2 7 IR IANTHIZLNS, TVF—ANFTFy b 2EDD, 727
L. 7V T FHABEETERL BB EEBRD VI I ITHERT 3,

0 R 55 DRAIDHTAIMASTHZ —ERE 57,

{MEEFENIL -
/ H [
9 MaETER) FORLE
| MEERCADE 3.
ﬁJ%1 EBE
\- =\
B 5.5 MPAEERV A7E B 5.6 ATV OFEESIE

5.4.2 J{if - (MAHERE

O BR57DLkT7vyFFDT7 4 —F7—4RR a2y S 22EE, KO THZ 0° IcdbE Ko7 4 —F
T =LA T T R AE NS,

@ 7 V7 RSN LTRD b2 FHEIC L 2250y CIEE 72 £C, B5.4 0 X9 IfrfaliiiEz1r),

© 7yl o { hEEES T, B5.6 DMfHKEZ LTRDO MM A EIchbE 5,

B 57 74—F7—24FHRary A2 CrPyrFHa%zHANs

30



Space Communication Engineering September 2013

543 7rT7FHiEAARMARICK S BS AFRIRE
O 1l - S ADOFETIE, TT AR b7 L7 F 74 52w s&ﬁ'b BS BB AR FABFRIND D
fc&ﬁ%u/u‘a—%o p@ﬁ@X’\7l‘7A7‘7‘74’*j‘0)%ﬂﬁE iEWJ%M—F $
CTR FREQ (CF) = 1200 MHz, FREQ SPAN = 1000 MHz, RF-Bandwidth (RFB) = 1 MHz, REFERENCE LEVEL =

—20 dB, TIME/DIV = 1 s, VIDEO FLTR (VF) = 1 kHz, INPUT ATTENUATOR (ATT) = 10 dB, MARKER ON

QO FRINLVEAIE, 7Yy NTHAEIGEREZID AV ass, RSN ETT VT FOJffarmzd L
KA, WfazEd L ETicED» L THET 5,

© BS 252X MANEREND LI IChok s, E59 0L ICMMBIRWNICHET 2, 591050,
1o TV 2 s e — A BT L. 2 O3S (RHEE k MEERIE) HSmi/e i ﬁréma < — i fir
Bl Y4 TYLERLTBEIE ¢, ZOMBDRRY k5 AT F 54 FOMMLEG % LT 1231

CF = 1200 MHz, FREQ SPAN = 500 MHz, RBW = 100 kHz, ST = 10 s, ATT = 10 dB, VF = 100 Hz
0 510 DL HICT VEHAICESHEE2ERRT S, ZELVE2ERIEZITE, RS11o)Eary2H0T,
PUFD Xk HITEATHLITIZR,
XZa— S HRRAY 72 = ZELXL
— BS (ETRAITEE) — BS F ¥ v 2ILEIR (/A KAITHE))
— CS (L NRATEE) — CS F ¥ ¥ 2)VEIR (LA RKAICEE)
@ T VI — NTHAIGHEZIND A dse, MM AMMAZMFAEL <. RAETHEMNEZRET S,

0 RAZEE TV NP LED 5 2 &2 HER L 523 o MAIEE R )V b EGRAEER L F 2 Lo hiffids, L,
2D -7 S LIEL THh S HidIET,

O P L 7 OL R O - A ZEiikd 5,

AR AWARR

B 58 A=Y FIATFIALFEIESRL B 5.9 BS{E5 A7 bVERHIE D

55 BS LU CS DEEEAXRY MIVAIE
® B5.9 DWIHEARY + 7 L7 F 74P OFRMHZ / —F (TEHEAAFTY) ilikdT 5,
@ v—AEBHIELT, FLDOLUDAXRY PV EREEE X O 3 dB H#idiE%2 LT O FIECHET 5,

31



Space Communication Engineering September 2013

RBRRE RALBY.

B 5.10 {51 ~VERIH B’ 511 VEarErs VhlE

o NF VA EDRERY A PAZBHEIE, HWE T2 ART FLDMHEOHFIITHK S K 95 IFHET %,

e FREQ SPAN £ ¥ Z# L, Xz TRHDEI [P E->TWERY v LT, AX7 FVRIERFER,
o b —JE MRS A TAEMENEL T, HINE $5AX7 Lz RRIcAGbE S,

o ZODIRFET, MA EFICERIN ST B IS, FIRIRD I TH B,

o M4 D R EHICER SN FES%E 10 70 1 LfEd, WiioMEED 1 >oMFEck %,

o HAIf¥HD L5 2 HHD dB fiEds, MtHED 1 DORREICK %,

o DA DILDOHRD PR 2, AX7 PVHLEEEE L THAL 5,

o ZDIDHLEIRED S 3 dB Fh3 o e EAMIED HEEGEZ . WHIEE L TaiAa L %,

o FIETBZTRTDARY PILDE=7IZ20T, A7 bV & SR Z HET 5,

@ AT T LT F IAFORLEAEE (CF) % 1300 MHz IZEE L. CSEHO 1R Z 2 2 L 2MERT 5 (5

FEHL T2 77+ Tld CSEZRFEHNL LD, MEIN TS I EITHERET 5),

@ B 510 DZELVHEET, BS & CSDF vV ZIULEENL, £F v VRNV DOBIEDZEL VLEZHIET 5,

5.6 KERE

1.

R 5.1 226Rkd7% BS Ofiify A 8 X OESGAfH B Z2Edt,
AR AMIEZ LT, R ATl C 25,
RRTREEWEE D SVE L 7 MAE KOEGMAE, o A BXU B OffiL 2L T, fiR2ERE X,

SRR TOEDLD ) OFFIEMEIZER 140° E TH B, ZOMA - EHMAZRD, BS E0EVERD X, *
7o, BORENRO O Y DMEICH > 7 5EDHE, REE2ERT L,

ARY NI LT F 74 Yl EIc BS AR7 PV EEERREE, AT FILVOE#E Y,

BETDART PLVDE—7 (F % 2V EZITHY) oL, 3 dB kil (A SN TwuinF v 2ouid
ALEAEE), ZEL NV ZELL., BOAEE T A7 PV OR#ZEBEE X,

BF v Y ZNDARY FVHLEERICREA DY v a vy =Y REFRIRAEEZ A, KF v v 2VEE R
R X,

32



Space Communication Engineering

September 2013

7 v 7 FIE 7%y FINRSIKRITVTF
ZA8 R A 11.7-12.01 GHz

Z Gk 1 e P

7 ¥ 7 S 32.1dB

ERESES 76 %

v — LA 4.3°

J B ERAE 370 mm

a v N—FHEER | 0.8 dB

a v N—5H5 53+5 dB

Jey 7 PR B 10.678 GHz

H K 1.022-1.332 GHz
Hihaxrs% FEL | 75 Q

H71 VSWR 25 DN

{5 P RS G P —30 — +50°C

i} Rl 50 m/s

GAEEHES DC 15 V ({2 & f5f)
HEE 1.4 W

LI SIFAIRES 395%x495x 525 mm

HHE 1.7 kg

£ 5.1 SONY BS 7 v 57 SAN-37K2SET f1:%#

33




Space Communication Engineering September 2013

KB RH 6
GPS @EXEXE

=]:p
[iﬁﬂﬁﬁi%@%‘@%@: & o TR BUEN B 2R3 I HEE L, RN A D S 252 2 SR 2 MR 2, ]

6.1 GPS AT LHE

BE AT h: GPS (Global Positioning System) (&, HiERZHD FHA TP L T 5% 30 BEOF D & DI

T, IR EDOH S W 25FTICE T 2 EFEE = Rulf 2 AlREIC T 2 AT L TH S, GPS I3, Eﬂﬁ@ﬂ%#55ﬁf
FACIHEIE DS 60 FETOW4 2 6 DOWE LIC 4 BT OO ATHEZRI L., 24 fETEMIRZ A N—L T3 (FEIC
BB I FIEEDTEE T 2720, BB oBEORIE 24 XD %), FREOFMFMIZH 11 K 58 47 2 BTh
D, HIBR oo &2 THiK 23 R[] 56 97 4 B T L IR CHTEDRLEDS R ICHN 5, ##HiEIF 10.23 MHz OHEHEFR
ZRioTED, 154 5D L1=1,575.42 MHz & 120 f5® 12=1,227.6 MHz @ 2 RO 4 EMwEFE 2 ek i m COXE
LTw3, i 6RMEINIHIET —F I3, HETEER, HERGOER, EEEET — 2, hofiEoERE
WEPEGEFNTOS

GPS IC & I DE EM: GPS HEICIZ, £ 7 AFIRGPNLVE Y Y ARREBERINTED, Tz USNO D
TREFRTHIBEIL T2 2 & MR ORET 2 LTG5 ORERAZ IEMEICH S 2 L3 TE 5, 22T, ZERME
ZIEMEICHEL ., FEMBEZRETH I LITLD, xmﬁf@ﬁU%E% RO B ZEDTE S, T, ZORZIME
ZEBZAGRTHRHC, 22RCHEZFIH LTI 28Ik D, BN E R 2HERAZOMAEZR/INCT 5 2 L3 T
&, ZERMEORLMK AT T L L k5, FHKICAR LD 4 D GPS R0 6 0\ 2 ZETE U, H
B 6 OLFAR 5 ORER L 2 FIRHKE L <, FIAEMORAEZ RO I ENTE S, ZORLELE 4 BEOMH M THL
D, 7, BEOWEERY) o MEXREMEZFEE L T, BUAHEAZ2H LItk > T, REMOAMEZIET S
EWTED, 1L, RETIHEOHMMIERRBRIFLSFAE T TROEG, BUGTBERNCEEFNIBMEIKES L
D, ROTNDBREL B LD THEREZET S,

CDFEHETIE, eTrex30J L)y T4 ¥4 7OMBENEZZEHZNV5, ZoRZEKIZ, GPS BLUrE 7D
HIEMALS AT L5 CThH 5 GLONASS HiR#E, HARDHERTEHE D> 5 OMPASFITMZ T, WAAS/MSAS @ X 9 ik
R ENEGRS A T L0 6 OMREEZRE L. IESINAZEROMEZ MK HICERR - WX €V ICERT
ZIENTED, $1, %@i_& BT, FIHVRAHREO B2 R T2 LHTHBELR>TVWE, ZETES
FEOBUIRK 52 Th 2, T—FBNTH Y a v 2ZEM LT 5 2 LT, ZEKRIGEERINT—2 ot bk

34



Space Communication Engineering September 2013

ThHs, DT, BEFHZBEHT 2,

6.21 NVT 154 THEMIESRERDERESE

© PHIEE R 1T W BB DS 155 £ 9 DR MR L. BETHIUSKIL TH ¢, Biboshs, oL
N— T, SRR D I LT AN — 24 L, EiE AT 3 (B 6.1 ),

2

."‘Buuew

7
5 <
: [
: S
4 b
A\

B 6.1 eTrex30J ®ihscHam J5 ik

@ MRy v 2RML LT, Elz AN, ZEKROBEMEIZ, B6.2IIRINT0RS L) RKHORS ¥ TIT ),

O
\ . -

FFRS Y mey @ >
FIrEa

REFIRS >

A=a-my> £AUTRIRY >

BEBBEE—F i S o] HEEEE-F
GPS + GLONASS s | B
GPS + GLONASS s
~ Fee E—
st MSAS/WAAS A7
B4 e —
GARMIN Bes17 ) BAZE
ZILAY BAE [TYLE]
AT Bibs A7 7)\hY
Mass Storage T7IAY A5 -T1-2

B 6.2 ZEHOAFES ¥ DHY 6.3 ZfET 2R ZHRET 2l

© ZEHEOREERITH ., ZEHIEE— FIE GPS DAL, GPS + GLONASS @ 2 fliffin 63 #IRTE %, MEE
— o250, — THIBEZEE—F) »oi#BIRT 228 T& %, /2, #iAESE LT, MSAS/WAAS DO FE
ZENT 22 L bHEET, TE) — T A7 45 — TMSAS/WAAS ) DIEICEET 5, EllIZE 6.3 #2HD
Lo, FEEHTIE, 1 DOMTEEDZEEZFi> TBEIT 25, LTOREA DLHIC, FAVBZNZTNE L > 758%
ECREREERT2L91cT52 L,

HWEZEE—F | MSAS/WAAS
GPS X7
GPS i
GPS + GLONASS x 7
CGPS + GLONASS X

& 6.1 ZEHEOMAGDLYE

35



Space Communication Engineering September 2013

O HEMEROWIAL 21T 9. ZOPMILZITDR VGG, BRGSO BBEHR &l § 2 CRlixdih £ - TL
FH)DOTHEZET 5, YHHLIE, THBREGE) 226 TBUHEOWIAZIHET 21 Z@ERT UL X,

@ HIEHMOMEREZITH, A =2 —Wiin 6 THIEHER 2ERL, ZEL 0 2HEOR EHNFRESZHERT 2, K
6.4 DL TICHBHET 7 713, ZGL T 2HEDMANES (PRN F5) &, BH0oRE®ELRT, 01-32 £T
& GPS i 2 £ L. 50-90 1 GLONASS #%79, 193 13, HADUEREHEEZ LT, 77712 D) LwHiEk
MO3H D5 E. MSAS £7213 WAAS 6 DfEEHZELTwE I %2R d, £/, B6.412 GPS+GLONASS
5m &I FRDBET VB, Ziud GPS & GLONASS # A L T 5 m BEOHNATE TS I LE2#

LTw3,
IN 35°40'29.52" pmyg
@> p E139-295132» I
™
HME BEHH 3 ﬂ

6.4 fREHROMERRHI

@ HHEh 7T — & DIRFEIC OV THER T %, eTrex30J Tl, BIHFKA L FIRHC AR OFLSR10 £ 5., Gifk%z IR
£ 51, @650 Kk)Ic, XA=a—lf2 6 THEER, — TBEOU, — Thfidr — (77404
2 ASILT) OK) DIAICEMEZ TS X,

MED NN

7 —hA T HNE
12-02-18 07:01:58 PM

12-02-24 11:12:47 AM

IRTED 825
YR 12-02-25 11:05:13 AM
.| > | &
L BIEH :
F || 5 B
ce H | ZE#H

B 6.5 W7 — % ORAFEGE I

36



Space Communication Engineering September 2013

O A ZMERT 5, X =a—Wifirs (77 —24) ZFRNTUE, B6.6IRINTw5 L) AT, Bkl 2z
MERT 2 LI TE S,

O MMNZERTE, A=a—HEA»S THIX, ZFRTIUL, B6.7 ITRINTWw3S L) LT, Bt 2R d
LIEMNTES, ARFICHIMOIERTE 2, £/, AZ2a—RY T, BRFHELREDHIZAY A AbfFH) 2 e
TZE 5%,

11:184 2012-02-25

AbsT 9oF

= - FIEEEE
pmis
3 = o e mtst 1
bid
> 95 ey

6.6 WLl B 6.7 BifEihz x| 11 FoR g 2 i

6.22 HFT—5 DUNESHE

eTrex30] Tl #li% GPX 7 7 A L &I A TR L T3, st 15 BTh s, £, RZFRZ
CHFEER: (UTC) THREIN T3, BHFEEKD 5 7%, eTrex30] & Windows v » % USB THfit L T
T—=YDOWEEITI, L IE, TA IKZDNEZMERT AL, BondT—YD7+—<y b2 TIIRT,

£l
<trkpt lat="35.6573575549" lon="139.5413930900"><ele>56.86</ele>
<time>2012-02-19T23:55: 322</time></trkpt>

Bk:
<trkpt lat="JLi# [° 1" lon="#iiE [° 1"><ele>WEHIE/E [ml</ele>
<time>fF-H-H T Ff: 57 : # Z</time></trkpt>

FEEHTIE, Windows ETENET 2 GMapWidget &9 Y 7 F 2T GPX 7—% DiiAirn s X AL Z1T 9

GMapWidget ETOEFEFDRT

® GMapWidget D7 # V¥ %[ &, index.html 27V v 7 (B68%M), 7V /7 T2L, 7y rahhrdlt
23 B3, FFAILCTHIATS %,

® GMapWidget-v2.3.2

O -© JOBE (oo [T S| oas-Em
¥yok WMy D dget-v232 v B s

./’ examples ‘J Licenses

README

6.8 GMapWidget 7 4 L%

TELAD |E cvox

andS

274 NEIFNIORRY

o B AVAY) 230
%) %%73Jb§& Web (2

2 COrensERETD

37



Space Communication Engineering September 2013

@ TGPX Casual Editor; 27V v 7 (6.9 &),
® Tmportery 227V v 7 (B6102M), 7V v r$2L, 7ay 203pr5 I L03H 503, §FAl L THifT,

e LEX

< e ov wd e
VD BRO BFYW BRANE UMD ANIH P

BRIAD GMaWides!
= = ' Vo IR VRO @

GMapWidget Controllers e

GPX Casua| !newer

¥

6.9 GMapWidget Controllers B 6.10 GPX Casual Editor

@ T, XEMWRELETGPX 774 VZFWTEE, BRICHE) M7, "My F—1t1 270 v7 (B6.11H),

o Vocumarts v 4/ x| 49
T RO ®TW HRANG AD AW
WHRAD g OMagWident ~ Inperter B0 O @ 90" -

GMapWidget - Importer

FHAAN | SSATUAN

s 2106 1 10N =" 139,54 1 Y29 224" > CEIE>5S.4 1 </@ > OME> UL 2-UZ- 11 1UST4 21 292 </OME> </TTKPT> <TKPT P

) 75997919" lon="139.5414118655"> <ele>55. Jtrkpt o
Jat="35.6575443037" 2-02-18703:43: ><urkpt
Jat="35.6575108599" 9.5413706265"> <ele>56.37</ele><ume>2012-02-18T03:43: 4ez</ume></mpz><mpz
Jat="35.6575142965" 19.5413680281"> <ele>56, 2-02-18T03:44:142</
Jate"35.6575133745" lon="139.5413696207"><ele >56. 2-02-18703:44: pt><tript
Jat="35.6575133745" 19.5413696207"> <ele>56. 2-02- /
Jat="35.6575118657" 9.5413677767"> <ele>56. 2-02-18703:45:272 pt><tript
Jat="35.6575133745" lon="139.5413691178"><ele>56. 2-02- 2</ ot o
Jat="35.6575080939" 9.5413654298"> <ele>56. 201, 146:1 ot o
Jat="35.6575070880" 19.5413647592" > <ele>56. 2-02- : / "
Jat="35.6575070880" lon="139.5413647592"> <ele>S6. 2-02-18703:47:11

Jat="35.6575010531" lon="139.5413657650"> <ele>56,37</ele > <time >2012-02- 18T03:47: 302 </time> </trkpt><trkpt
Jat="35.6578173023" kon= 9 5415972732"><ele>15. 201, ot o
Jat="35.6577530131" <ele>15.

Jat="35.6577176414" lon= 9 5415526815" ><ck>l$ 04</ele><time>2012-02- 18T09:59:262</tme>< trkpt><trkpt
Jat="35.6577440444" lon="139. <ele>15. 2-02- pt><tript

fater356575906556" one"139.5416064533"> cleo154 04</ele> <tme>2012-02- 18T10:00:122 </tme></trkpt></trkseg> </trk></gpx>| _ w

<-opRTEnLL 9 3 T2

B 6.11 GMapWidget Importer

® T'GPX Casual Editor) IZR#UE, i 72 MR T 2 2 £ TE %2 DT Windows D PrintScreen #ERE %
flioTiRET 2 (B 6.12 1),

® ORI E 7 )y 7 3% LB 612 D & 9 HFRHBIIL S, Name iE, HIF (UTC) H5A> T2,

W le v ox BB
7O WRD BTY BRAI® 24D ARIS

- le PEEE] -
MO BRO BT BRI 7D AN
U BREAD 8 GMagWedest OPX Cosul e B0 O AI0 @ A0 @ "

:jT o"- ) v!\mn 7

B0 0@ A0 @ 740 9 "

v~
oltv@

6.12 GMapWidget IR S LD Hl 6.13 iz 7 ) v 7 L7ZBRICER R I N5 15

38



Space Communication Engineering September 2013

GoogleEarth ETO#EIFDRT
DTOFIET, GPX 7 74 V% GoogleEarth 255iAaAir Z £ TE % KML 7 7 4 )WVICEHT 2,
® GPX Casual Editor ZF < £ T3, GMapWidget stAAAHIE LML,
@ TExporter; 227V v 7 (B614&W), 7V vy o 32L, 70y 283005l Ld3dsn, FFAlLTHITYT 5,

@ A%z ERE AT KML 2:#ERT 2% (B6.15 1),

L~ (SAS, £ C¥Documents and S v | ¥2 | X ﬁ ooele
PAME REE FTW HRCANE Y- H
- _ N . O sy ?
=07 Y- @ 7 Ve BREAD | & GMapiideet - Exporter | - o g v A=Y

GMapWidget - Exporter 1
fraavET: () v
KML PR CTOAR—LET,

»

N-DiFTEN 9 31 Pa1-5- va v R00% -

6.14 GPX Casual Editor K 6.15 GMapWidget Exporter

M

@ T, ATERET GPX 774 LEOTE S, W HHF 78, Texporty %2V v 795 (H6.16 £I),

® R, NEZTFAFZ T4 ZIcaE—1L 7T, UTF-8 THET % (K6.17 &), 22T, BRE7 74 V4
HIDIET% 7 kml” 12§53 2 LICHEET 5,

/= GMapWideet — Exporter - Windows Internet Explorer /= GMapWideet — Exporter — Windows Internet Explorer

—~— = —~—

e ‘g C¥Documents and S v ¥/ X | g ool Pl e [g C¥Documents and S v 43 | X [-:l i00ele ] Pl
Z7ME REER RRY BRAN® VoD ANTH FLE REE FTW BRCADE YD ANFH

¢ BREAD @ GMapWidget - Exporter ‘ [ RS 9 gm e A=Y@ 7 Tr BREAD @ GMapWidget - Exporter [ a8 0 o R-YE 7

CarTapvviagyel - cXxpureer .
FRERUET: (KL v
KML FER T ORAR—LET,

GMapWidget - Exporter
R RUET: [KML v|
KML FZR TR —UET,

(export]) MEEF+ A IF 422 —LT, UTF-8 TIRIFL TS
STUSTEOT I 717 CIMES 7 LOKPUARLIRpL & 3 " "

aronas carosyosmey A~ Ly, JEREF(T "kml" TT, }
lon="139.5413647592"><ele>56.37</ele><time>2012-02- < kml xmlns-"h::p://an‘:h.qo;qle.ccmlkml/l’.2") A
18T03:46:452</time></trkpt><trkpt <Document =
lat="35.6575070880" X xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
lon="139.5413647592"><ele>56.37</ele><time>2012-02- instance">

18T03:47:112</time></trkpt><trkpt <name>GPS device</name>

lat="35.6575010531" <open>1</open>
lon="139.,5413657650"><ele>56.37</ele><time>2012-02- < m nes="2n $10:
18T03:471302</cimen</ crkpEo<trkpt Snippet maxLines="2">Created Thu Feb 23 16:10:29

[UTC+0900 2012</Snippet>

KStyle id="track-15 n">
lon="139.5415972732"><ele>15.04</ele><time>2012-02- <IconStyles -
18T09:58:522</time></trkpt><trkpt <neading>0</heading>
lat="35.6577530131" kIcon>
lon="139,5415873826"><ele>15.04</ele><time>2012-02~
18T09:59:082</time></trkpt><trkpt
lat="35.6577176414" </Icon>
lon="139,5415526815"><ele>15.04</ele><time>2012-02- </IconStyles>
18T09:59:262</time></trkpt><trkpt </Style>
lat="35,6577440444" -t - "
lon="139.5415290445"><ele>15.04</ele><time>2012-02~ <Style idtitrack-none_h">

lat="35.6578173023"

<href>http://www.gpsbabel.org/apps/earth/track-
directional/track-15.png</href>

18T09:59:502</time></trkpt><trkpt 2;3:2::§%§Z/scale>
lat="35,6575906556" <heading>0</heading>
lon="139.5416064933"><ele>15.04</ele><time>2012-02~ <Icon>
18T10:00: 12Z</:xme></:rkp:></:rkseq></c:k></qpx>| <href>http://www.gpsbabel.org/apps/earth/track-
dxlfecnonal/cuck-none.pnq</hte£> v v
A-INFTEN 4 9 qka1-B- v v W00% - N-INFTEN 4 ¥ qa-B- ¥ v R00% ~

B 6.16 Exporter 7 — % D iA A5l 6.17 Exporter 7— % FH & i L
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® GoogleEarth THI< LB 6.18 Dk H Itk 5,

Ear th
D BRD BTN 74D SWE AT

vax IS e @A &
Jes7 | EOIARMR | At o

Jeu? M 2B -9,

AR L
e nawrn
S as

" F@ OFS devee

ek R
* B@ 12-0-90 070150 P
Bl e

| O,
v iy Ltk Sooy- o
«B e 1940y Tt
"Fu-ut.

D@ aw

Lt ey
* )@ 2018 P3722
v 00 on

6.18 GoogleEarth (T X 2 #FD R

6.3 GPS BIEHIESERGAXE
BEHIE &NEAT L, BUHIPTICERIE L 72 GPS ZEHCERMIE 179,
6.3.1 (BRI

e GPS 3ZfEH FURUNO TS820

o T —H Gk NV a Y

o MZIMIAY B A2~

6.3.2 MEZILEsE

XY a Vi T, GPS ZfEHA: 6 I S B el & H oy ORgEF DI 2 JIEE X
(A 7> av: EETHIR, oSG2 SIS 1B SV ZDRRAEZIET 5, )

6.3.3 BfIT—5 DENF

ERBHNCBWTH, JIL T =% ORE %2179, BN ZBEE TICHEZHT Tw b, Ak7% o I3E2 i 7z
WIETTH LD, HTE ZBEEOMEEBIC X > T, MERERENEL 5, ZOMEDOFHE#TH, 77— OHEHTF
EIZ2WTIE TA OFRICHED) 2 L, B F—7DZIFELICOWTIE, U0z o &,
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* G T—Y DRITEULAE

USB XEV R E2RBL T3 ANEZDOXEYRHATHIR L 27— 2RKICK LIRS & X,
ZFDEIBATATZR>TETCRVARX, BTDOLD EDLPLARTHRE L7 7 AV EFHIBRE T
T—=IREY—N—~T vy 7u—FLTEE, HEPLY7vu—FT52 L0 TES, (BLU. DAV IN—
HZDT7 7LV EEHRICYVO—-RTETLES)

Ty 7Aa—FLlw77AvzioVy 2L, i85, 6 upload-group O Zi#ER, O DT IFUHR,

HE»POMUTOT7 FLAIKT 72 ALY 7B —FTE%: http://gwave.ice.uec.ac.jp/ sce/,

6.4 RERE

1.

ZEEEREO M

ZiEM B L CRBOIRNZE Z 56, ZEMEBHFENED L HICET 2002 8H L, Ik > THEX
NTVLEp%ZHNL,

ZAEROLE DG (BEHHE DL E)

ZERMEZEOHEBETEHIL, B X OEEOLE 25 2, BS7T—% %2Juic, 70— 7" TREBLH %
o8z Iz~ y 70 R E (GMapWidget & L < 1 GoogleEarth 7% &% HlWThEb 2 w0), FEREIC
BOLEHEHS LAEDE T, EOREOTNLH200%E%E T2, ik, 20ThHOEREOMHAS
b (F6.1ZSM) ITED X ) ITKFEL T2 TH G X,

ZAE RAZIEDFHH (E RHIE DA

R s B ED © . GPS OIREMEEZRRFIT7ay b L, SFHME REE, R, &) LirEdkei
7 (BRERAR X ORKME) 2RO &, 7o, MEREFEPEAHEREICKEL 20208 DICO0THEE
Z{ToTHARL »,

e BT — & h O E SR & REMTH 2 0T, EBEOAKTIEMEEE ) IcA L bRk s 2 L,
RSO MR 5T 2B, BE2ZBICANS 2 (High o O = HBEREE x cos 0: 0 13,
R DI E

eTrex30] TH A LN BRI & HOWRGEHDIRZI L IR L, ED K S uFnTwv 3z ilite &,
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* BET—IDT7 =3y MMOWT
HHT=58 7 7 ANTIBPIT O 2 FED H 5. BEARINIC, JEIR T3 GGA DIE ) 25,

AAAAAA.GGA: 7 7 AV IRZ, MR, RREE. WIAZIRDL, AR EL. DoP. & [m]
AAAAAA .RMC: 7 74V 4EAH. W, B, R,

GGA 7 7AIT7 A=Yk

hh mm ss NN nn.nnn  EEE ee.eee i j aa.aa hhhh gg
10 17 49 36 31.395 N 138 19.059 E 1 7 1.74 1282 39
10 17 50 36 31.395 N 138 19.060 E 1 7 1.74 1282 39
10 17 51 36 31.395 N 138 19.061 E 1 7 1.74 1283 39
10 17 52 36 31.395 N 138 19.062 E 1 7 1.74 1283 39
10 17 53 36 31.395 N 138 19.063 E 1 7 1.74 1284 39

hh:mm:ss B (HEAEREERF: UTC = JST - 9 IKl#])
NN nn.nnn L% NN B nn.onn 27
EE ee.cee Wk EE [Z ee.cee 47

i LIRS 1 JEZAIH AT 0: JAZA A ]

] il A8 A

aa.aa HIfZE%7% (DOP: dilution of precision, 00.00 DA IFE Gl CE R W I LR LTV 5)
hhhh WS L [m]

gg A A P (m]

ER: ALEI, E A+ ATRRSN TR DT, A5 EAOHRRFICHEL Z\WX ) Icds I L,

RMC 7 7MILT7 A=V N (E%)

YYYY MM DD hh mm ss degN degE

2004 8 9 12 45 49 36.52017 138.32104 .0 .0 14
2004 8 9 13 25 36 36.52017 138.32104 .0 .0 1B
2004 8 9 13 49 29 36.52017 138.32104 .0 .0 1F

* GoogleEarth [€2WT

FiAi L 722 EHWEH o < v 71 GoogleEarth Z W TIERR L TWw3, DAFOY A F68 7 vu—FLTA v
AF=ILTBHIENTES,

Google Earth: http://earth.google.com/download-earth.html
FE T, eTrex30] 2256 E/1E N5 GPX 7 74 VH 6 GoogleEarth 2355 iAtr 2 L 23 TE 3 KML JEXD
77 ANEHERT B, GoogleEarth Z H3D Ay Ea—FIZA VA= L, ERL7 KML 7 7 4 V2B
ERRRERSHIK i<y 773N, F£72. Web LTREIN T2 KML generator % AT, LR DML -
TR Z KML B0 7 7 4 WICEHT 2 2 L HAMETH 2, BRI HIUEIL TAHTRL v,

KML generator: http://dev.bt23.org/keyhole/kmlgen/
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LR 7
PIYF 17 EEAEBERT (SHXD)

=]:p
[7’\7%1Tﬁr’fﬁfﬁiékﬁ{&’@ﬁ?{n%ﬁw HRECOMEE - 7L X MY TF— DN 21T, ]

71 PRIF1T7ERFBEBEES

TYeFa T HERER L, T F 2 TR ORI 2 hikd 5 HBE 2 £ o 7. D T & T, Orbiting Satellite Carrying
Amateur Radio (B&#fi:OSCAR) &MFiEN 5, B71 O LX) I ANLfHEZPHEL <. B o7 < F 2 7fRH O
REEZFR—F LTS, BIE, 7oF 2725 HRICIFHEARIR Do b ML, ﬂﬁh#%@%%%ﬁﬁbfﬂ?ﬁaﬁ& b
BITEDL D0, WICHEOMEZIEEL TRl 7~ F o 7HREEREIZ K2R, X512, BRI EE
TEW TV LIRS Fy 77 —RICE > THBEBDER T2 L 2EB LD, 1a777bi‘ﬂﬁhkf$f%& D% fE
BT 20102 RME2EZL) T 20683H 5,

ANILFHE
PP
_-7  up link /5‘"7./') 7\
/// To— down link \\\
echo
E1E B 2ER

B 71 fhbdafE oz

Mo b S BRICE S WAEE (7 y 7Y v 2{35) i, RN b5 Y 2Ry S ThoERIcERS b, i E~RSh
BEE (¥ v iEE) Lhs (B7.2 BH),
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ﬁown = ﬁo + fup

F=& ﬁo a

ﬁlown = ﬁo - ft‘tp

B7.2 fRAOHER (15> 2K ) oRRE

7.2 PRFLT7EHFEEBREICAVWSHRE

2T, 7T 2 7 EEREEEE IV 2 2. BN (BZERK - 2 bu—Rk) ERAEE (7Y TR I
TR 5,

721 ZBEARIEOHE

7 F 2 7 I REE IS 2 BB O 2R T HEE B7.3 1R, EXEK - VT IA Iy - u =T =%

AV ER—=F7— XV aAVDAODEIRTHERIN TS, DT, ZNZTNDOEHBEISIC O WTRE - iR s %
fRHT %,

TTINBRA S G

7.3 7T a7 HERMEEEE I B BN O G
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EZ{EH 1C-821

TeF a7 BEZDHBPEED ) B D 2 DD/ F (114-146 MHz, 430-440 MHz) IZ DWW TERZENTE 2 MK TH 2,

| —" M58 10487 435 1296

Bl 7.4 77 2 7 1C-821

ZOESED Y 2 2« 24 v FHHOBHEDTIZHIT S,

e POWER X1 v F
#HIR% ON/OFF 923 A4 v F

o PYTIVIRERE - IOV VI RARE
HRDNS R BEFHI T v 770 v 7 I (EERPE). ZEMDORE RBFH38 T ) v 7 I (A5 RPE).

o X—%
ZAFEEOMSIIGT TR =5 Dt RIS,

e MAINAF V¥ =
ZIGHRETET 2L DDY 2 3,

e PREAMP A1 v F
DAL v F%ONICT % LZEFETOMIEI NS, HL, HE»6DEFRIFFICHTH DT, WRIFONICL %
F FIZLTH L (430MHz #7 T O AEE).,

e XLUYVXE
MR DZEIE Z DY 2T,

o RIT-M (FoVV YV ARBMARE) X1y F
Y774 FE—F () ORFCIRVEIET 2 AL v F, TOARL v FE2ITLET Y 7V v 7B A, A4
VYR ITY YY) VBB DA REDT LIRS,

e SCAN - S (Zy 7V YV BARBMRAE) RA4vF
Y774 bPE—FTORIETEIAL vF, TOARL v FZMTEY )V IRABEBDELZ. A4 VY ITTY
TV 7RO AEE» T EBHEKS,

o CALL - RIT (#0>U YV AREMAR) X1 vF
Y594 P E—FTORIETRAL vF, ZOAAL v F 2T E, FIcH2 RITVITY ) 7Rk
BoAZEFHIPTEBRHEKE, AL vFZOFFICTBE, IELWTPy 7YV 2 - 7Y v 7 BRSO
BIZRE 2,
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* Y754 RE—RIZOWVWT

RWETIE 7y 7V Y VPR E S ) v 7 BRI L Tw S, 2D ARASIET v
TV IR E S V) v YA E 2 F L ICY 2 SCHEBE L R IUE A S RS, S oM TIR
F o) v B EERESES EHBNCT Yy 7Y v 7RO ET 32— F (3774 FE—F) b
boTws, 2K, ZOBEIEFY 79 =2 X 2 RO EBIC OV TIRERL Tu RO T, 7y 7Y
¥R (F ) vy R BT BN EH B,

* Y754 NE—RORESE

® FT, HREOFREEDFRZRTT v 770 v 7 RERD ) b BEOAERZRAX, X4 vy <Izfinz
DRI RET S,

@ RIT, M/SAA vy FEHL, XA v Y= 3I%2>T NgbEO7y 7)) v 7 REEy it 5857 v
Vv U HEBUCERET B,

® FUNC 24 v F 24,

@ /) —<NVE—FDOKRHINOR AAf v F%, UN—ZRE—FORHIREV AL v F%2, EvEEEALBET
9,

® WEFT, AAVYRIZENTET Yy SV -0 ) 7 OMiENERE bFL,

Y754~ kFvH— RAC805

FENEE TR, L2 oHEFTCOlRN» RV H 2 L L, FUTHETZ /A Aok s701z, GRfFOE—L4
TYvTrERwS, UL, BECHHT2EEEIEAEE TSIl E L b I B2 o BRX 3 AhnEb o
TLEI, foT. WICE—L 7 v 7 F2HEICIANT 27201213, HEDEHSICALYTE—LT VT FOHAEEZ
ZINUER SR, 207 YT FONAEABNICEHEL TS NE2D2, ZOHT 74 7 v h— RACS05 TH 3,

B75 ¥574%FF7v 75— RACS05

AiO0—7—%31rsO0—-5— - WAO0—7—%2xbO—5—

TV T E—LMONN AT 2 M a — T — % (%ih) &, MMz T 2 fe —T7—% (ih) 2 END
SEET A -0Dayru—5—,
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®76 Hiifin—g—%arvio—J—- -{iffu—g—%¥artu—7—

dvEa—%
BREPOBREO A - AP, HEE O Fy 77— 7 OREI L EDEREFRRT S,

722 BEBARE (7T7FR) OME
TYTFRE, TVTIAREKE T T FOAAERRE T 0 —T =%, BEEMIETS ST o koTnwE,

JOANKRP T+

2ARDFLET VT FREEICHD T k) iEGEIck>oTwa, B7.7 E123 430MHz Db DT20 L AV M, f
23 144MHz DHDTI2 ZL XV F DIV RANNKP VT FTH B, TOT VT oo IN-EBIREMIREEE %3
. HhE - FlBPUI Dz oNnd kHickoTn3,

ZETIVFVT

HEDISDEFRIEHICH VD, ZEEFZ2EIOTYV 7y 7 THIEL., Z20E52HETZEL TV 5,

B77 Z7ax/\K7v5F ®78 ZE7IVTVS
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Afua0—7—% - MAa0—7—%

BB L7, EHOR—F—% a2y tan—7—ICL>TRIET S22 LT, 7Y 7 FHIADSNA - g2 s 5 2 &8
T&E 5,

®79 Jfifsm—7—% B 710 ffgn—7—%

723 YATLEBEDEXED
DETRLEVATLABBEZZ LD EUTOR711 DXk 3,

1
ToTH:98R/\NK |

I 144 MHz 12 elements '
430 MHz 20 elements !

I

1

1

i i arvko—iL
[ I M/n—7—42 - H
 RETYTUT i
: N N i avko—L
N AAo—F—42 ———————
_ FRAQ—T—4
SETYVTUT PC LAH—T —
on/off/ | AvFR—5
ERIEH $F5 AT H— mAn—7—5

Aa
— I1C-821 RAC-805 wmzgs

B 711 PATLERBEEO 7wy 754 T 77 A
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7.3 Py 75—>7 N EREENOE
731 Ry 73—27 0O
Ry 77 =8 X 2 BB D2 Z, VY —2 Bz it s 2 L THRNS,
0 HE,PSHTVIE—ay (BEREK) 28 L. XEROEFIL 24 R a—TDOREDF v v FIVIZ AT,
® 41 uRa—7DRDF v FNIiF 800 Hz DIERLNE AT 5,
® ZDODANEEEHCTY Y =Y 2 B2 i 5,
(4]

E—a v OREEEZMIET S, U—a v ORI EZERDOZERBEEI—HRT 5 L, ZESINLEL—aVES
13 800 Hz D & x> CEEAICEHNS,

© COLE, “ODANEHIRANEDE L RIENRZ 32T ADT, VY —Y A MBIEML M 5187
0 Z 0., ZERMHEEATIC, VI —2 2 IBOMT %2R 2,

7.3.2 KHEENDOE

RIS TESE%Y . EEPHREP SR> T 2 2 TOMMZNEL T, Mo HE X CoORMZET 5,
O MEAMEZ YT 74 FE— FICREL T, fREES IS REICT 3,

@ 7Ty 7)Y IREEEY Y V) vy REREERT 5,
(FEBEITIE, Fy 77— 7 03 5DT, ¥ v 7 BB ZBRET 2085035 %)

© MMy v U vy MloEFE A a2 a—TICANT 5,
O MBS E S I N A A > v R a =7 D U AL K9 I L BER I ET 22X 5,

O NIATBHOTHLSFEREENCY I ) 7 ESVENS E TORMER A 0 TR THE T coifit# 35,

* UY—YaEEElR ...

B\ TIEMITANCIRE) S 2 O O BiRE 2 A4 L TR 6 N2 FIKTE OIS, 21, B cos 0, fithic
sin =cos (0+7/2) #2525 LEMICE S, £/, HEZ 00T 2 LEMRICER S, A12—MINCHEZT,
R A cos nf. MEEHIC B cos (mb +~) B E. AMKRIEL A/B. FEE n/m. & X O6HAE v 2EE
LSS L, VY a—RBIETRIDO L) IZ% 5, D6 4 DIFEEEDFR—DES 2 AL 75518
NZVH =Y 2)KETHY, —FLHDD DIFFIEEILD 5:6 THAHZE 0 DGEICHE N D TH % (FEKD
oaicfibhTw3), fHOOIREL A/BI31I1CLTH3,

NN O (A
ORI CORON:)

nfm=1,7=0° n/m=1,vy=30° n/m=1,7y=60° n/m=1,v=90° n/m=5/6,7=0°
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74 FTLAMNUF—HI3E

7T 2 THE FO-29 3. HERKSMOEBTLRLEK. REREORERZ, 16RO T—% L LTE—LVAKESTHIZK
BLTWVS (FTLALMY), ZITIEHI6ERTEIINZT LA MY 2L, GEICBT 2 E® %2 il 2 /7% et

T3,
741 FLAMNVESAEHE

FL X R VR
[HI HI 1A 1B 1C 1D 2A 2B 2C 2D 3A 3B 3C 3D 4A 4B 4C 4D 5A 5B 5C 5D 6A 6B 6C ]

CD 16 EBDT—F 2t 2 TiEZ LTITRT,

VAT LT—5 DES
AT LAT=F1E, 1A, 1B, 1C D 32D 16 EHICHM I T3, 1A, 1B, 1C % 2 #ERICEHL 729 2T, LT D
RIHE->THEILT B,

[(®x]  mA [ 1 [ 0 | [ | HH T ] 0]
0 XA YL — | OFF ON 0 N R ON OFF
2 DCM ON OFF 2 UvC ON OFF
4 SRAM ON OFF 4 UvC v~x)u 2 1
8 packet1200/off | 1200 | 9600 or OFF 8 PCU €—F MANU | AUTO
16 packet /9600 | 9600 | 1200 or OFF 16 PCU L)L 1/2 2 lor3
32 JTA ON OFF 32 PCU LX) 3 3 1or?2
64 JTD ON OFF 64 Ny TUJE—F TRIC FULL
128 | Hig%t> ¥ | ON OFF 128 | Ny 7VYuYy s [ TRIC | FULL
#7141 TURXNYER A BHEIGE F7.2 TUXNYEEIB Raiaing
B3 HH T ] 0|
0 not used
2 not used
4 not used
8 not used
16 7Y b=hE—F ON OFF
32 not used
64 UVC ACT / PAS ON OFF
128 | CPU RUN / RESET | RUN | RESET

R®73 TUXLUEE IC MEHAITE

7FrOJ7F—49 O
2C, 2D RFHEOAEC YV HMZEL T3, 2C, 2D 2ZNZFN 2 @EBUCER L T, 1 o HHOAE Y ED
EDOMBEHRDOAE VAL 722 (FR7.4. ®R7.5 ZH), HIlZAI1X, 2C % 04y, 2D 7% 8Fy D & E. 045=00000100,
8Fy=10001111 2D TAE »FlH = 8192 + 128 4+ 64 + 32 + 16 + 1 = 8433 (ms) & % 3,
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2C DEA | 128 [ 64 | 32 16 8 4 2 0
ZE VB ] 256 | 512 | 1024 | 2048 | 4096 | 8192 | AR | HfHH
R74 7rul5F—4% 2C irng
2DDHEA [ 128 [ 64 [32]16] 8 [ 4 [ 2] 0

A ¥ v JEE 1 2 | 4] 8|16 32]64] 128

K75 Trur5r—4% 2D @EiIngR

Z0MDF7FATT—49 DRk
M2 16 R 10 EEICE L, 20fEx n LT3 E, UTFTOEIPLZLDEBRDSNS,

EEd JHH \ AR \
3C WA Y Z0h | BZ=(n+102)x490.196-50000 (nT)
3D MR > Y il By=nx490.196 (nT)
4A KB i 76 A A 1=0.009804xn (A)
4B Ny 7 ) SRR I=—(2-1x0.0196) (A)
4C Ny 7 ) i - H V=0.10761xn (V)
4D Ny 7 ) il V=0.04817xn (V)
5A N AT V=0.09804xn (V)
5B JTA EfEH A P=6.4997xn-98.0863 (mW)
5C RERIRED T=-0.388375xn+81.883 (°C)
5D AL T=-0.388375xn+81.883 (°C)
6A [ ESTHEAS) T=-0.388375xn+81.883 (°C)
6B MHAIRE D T=-0.388375xn+81.883 (°C)
6C Ny T ) VI T=-0.388375xn+81.883 (°C)

742 FTLXKNYESH

ST, UMTOT LA MY ZBICE ST, YATLT=% - 7FHu 57— 0% nRnd,

ZfELZTLXAMY
HI HI AE C7 88 55 00 E5 BF 19 09 46 57 73 B4 61 94 92 B0 76 A5 A6 A6 A4 A2

R

VAT LT—H
1A: AE=10101110 — XA > YL — ON, DCM ON., SRAM ON. Packet 1200bps
JTA ON. JTD OFF, ikt~ ¥ ON

1B: C7y=11000111 —

Kbzt v ON, UVC ON, UVC L)L 2, PCU €—F AUTO

PCUL X)L 1, Ny FYE—F TRIC, Ny F7Yryv 7 TRIC

1C: 885=10001000 — 7 bF—A%—F OFF. UVC OFF, CPU RUN

r7Frair—4
2C: BFy=10111111

2D: 195=00011101

— A BV E=8192+4096+2048+1024-+256+128+32+16+8=15800 (ms)
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207 FaIT—4
IR v Y Z il 3C:57 =87 Bz=(87+102) x490.196-50000=42647.044 (nT)
&L v 9 Y il 3D:73y=115 By=115x490.196=56372.54 (nT)
KW A it 78 2k 4A:Bdg=180 1=0.009804 x 180=1.76472 (A)
Ny TV RREER 4B:615=97 I=—(2-97x0.0196)=-0.0988 (A)
Ny ) iR 4C:94 =148 V=0.10761x148=15.92628 (V)
Ny 7 bl FEE 4D:925=146 V=0.04817x146=7.03282 (V)
INATRE 5A:B0y=176 V=0.09804x176=17.25504 (V)
JTA EEH 5B:76 =118 P=6.4997x 118-98.0863=668.8783 (mW)
HEATRE D 5C:A55=165 T=-0.388375x165+81.883=17.801125 (°C)
HEAILE 5D:A6 =166 T=-0.388375x166-+81.883=17.41275 (°C)
AL E® 6A:A65=166 T=-0.388375x166-+81.883=17.41275 (°C)
HEAILE® 6B:Ad;=164 T=-0.388375x164+81.883=18.1895 (°C)
Ny T ROV 6C:A2;=162 T=-0.388375x162+81.883=18.96625 (°C)

* 2R, 10 EH. 16 EH OTBRICOWVWT (8%F)

16 % | Oy 1y 28 3 4y 5 6 T Sy 9y

23&% | 0000 | 0001 | 0010 | 0011 | 0100 | 0101 | 0110 | 0111 | 1000 | 1001

10 %L 0 1 2 3 5 6 7 8 9
107 | 11y | 125 | 135 | 14y | 1565 | 16x
1010 | 1011 | 1100 | 1101 | 1110 | 1111 | 10000
10 11 12 13 14 15 16

= >
75 EEFE (FEEHEDH)

1. TLX MY F =433
E—NVAFFICEBMET LA Y F—80 6, EEREOYPREICZH L 755582 30,

2. Fy 7' 7—>7 Ol

Ry 77 =R & 2 MEBZEAZME L., 2 DREZAZ KIH#H T, D2 S D0 h % 0% 5 &,

3. WEREAC X 2 TR & © O BEMENE
FPRI R [T TIER 2D . 2 OERMIED 6> < % % CORMEREL T, Hlb 6 88 £ <ok
BRI L, 27 L. EZEEO NI 4 (ms) LT 3.
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