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The Telemetry Reception of EXOS-D Satellite 
at Syowa Station 

Takeo YOSHINO* and Hiroshi FUKUNISHI** 

Abstract: The semi-polar orbital and the polar aeronomy observation satel­
lite .. EXOS-D", will be launched in February 1989 by the Institute of Space and 
Astronautical Science. The National Institute of Polar Research is planning to 
carry out coordinated ground and satellite observations by real-time EXOS-D data 
aquisition. In this paper, the size of a 10-meter dish which is determined by the 
results of the network analysis on the EXOS-D orbit data of 10 000 km apogee, and 
various technical conditions when it is constructed at Syowa Station are described. 

By the construction of this new 10-meter dish antenna at Syowa Station, it 
will become possible for us to track and observe not only the EXOS-D but also 
LANDSAT, MOS and other remote sensing satellites. And if it is used as one point 
in a VLBI system, a precise measurement of the global continental drift will be made. 

�Ji: 1989�, ffi�ffliWi/lffl.�o:>�1t:a: §1'.t-J c L,t..:�ffiifif13lil't�im! EXOS-D ii; 
�'ail>t�i1f9'emtz: J: '0 --ctr�J:vf 0.h. -o. c. .titz:ff 1, ,, PlHb£:lt!?.--ct c. o:>ffi£o:>WfflU 
7- .?f :a:wUiT v ;,e 1- 1J -�-m L, :ft!?.J: 7- .?f c v fRJ!fiJWfflO:a:rr, c. c ti�ttimi �.ti --c 
1,,=!>. *�Jt··ev'J:.�:lm}� 10 000km o:>ffi£c1JBfll�:lt!?.rl'l,v@1��tt:a:fi1,,, c.tt.tc. 
£--:$�jJlli �.h.t-:Il[� tom v ... � '.7 m '.7 7 -:/T:r:a:, ��tz:IJBfl:J£:ft8tz:�Ri" -o�k 
GD��{lfrc.--::> lt, "C����.7,,. f;;.. 

tom 7:--'T:r:a:llBfl:J�:ftgtc.�Ri"-oC. ctc.J: I), :lt!?.3*WfflUffi£ LANDSAT, wff. 
ftfflijffi£ MOS t.d:GD�ffi§o:>ffi£o:>-r-.?ll&�titAJffficfJ:=!>. "it.:., ffl*��=f� 
tt (VLBI) c l., "C N!ffli" -o c. c tz: J: 1J 7

° 

v- 1- f$1bo:>*"f;fflU'.€ "i, AJfffi c t.r. -o GD ---c·, 4-
i&o:>ffijg..vc. J: =!> ififfiW?llUGDiJf�fril!l]��fmr�tc.bt-:: IJ 11Ui1¥Jtc.�j;;:�-tt =!> c. c 7]: "('� 
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1. �'l. u 6b K. 

1976�, mt7?X1¥!ffi:ttl!�lliillll����v:t, ����lmlliillllitOOH<:.�,rt; L-, ffi�vc:tovt o A 

Iffi& l!ifflU� § l¥J c i"" o 136 MHz :to J: tf 400 MHz 1*:ttl!J::Jm�Vm� RllrU£:t!f!vc�fflt L,, 7J 

:r 3t'Q)'ffl:ffl}ltliil{Uffi£ ISIS-I %:to J: tf 2 %, ��{ltj£(7)1B NOAA v V -;< (3, 4, 5 %) 17) 

�m� �rua L-t-:. 

;:. 17.)�ffitv:t.!,-S "i-eJllfi�tc{tib�rHt, 1984� 3 J3 30 S "i 'c'Q) 8 �F1cmc, ISIS-1 %�1 082 

:i'LJH, ISIS-2 %� 1 117:ift3H�m l.,k. ;:. :h, I::> 7 - !7 Q)-*9¥-�iJ� r ':I 7
°

-tf- -1 F'-tf- 17 "'/ !7
'" 

-, � 

� iJ� VLF 7-!7 -c·-;b -0 t.:.. �vc VLF 7- !7 -c·�:t��Q);m:�tJ: -1 ""'"'/ r 17.)l!iiJllltcfflt� l,, 

* flt�iiffi'::k�. University of Electro-Communications, 5-1, Chofugaoka 1-chome, Chofu, Tokyo 
182. 

** IE.ft.fi:ft81j}f�1Yf. National Institute of Polar Research, 9-10, Kaga 1-chome, Itabashi-ku, Tokyo 
173. 



No. 85. 1985] 69 

;;t- P "71i'r�r:p,t,, c Lt-:ffi�,m� Jio_) 7
° 

"7 X'"'<rBlib�Wmfffei7.)fWgJjl<::.�=*:<7_) nx;*��-.t c. c 

t;:-c�t::.. 

C. o_)�{B�mt-n:t., � G t:: .. 1978::¥ 2 J3 4 13 tC:rJ'bJ:vf Gtt.t::.::�t:CJ?:=*:��'iiHIJJt�iJf5em cm 

�filf4+1iJf5Effl) O)f4+ffi£ EXOS-A "ffiJ'c" O)�{B ch fit,', ffif}tiftO) ISIS ffi£ c ffi�-c­

fi[:3'.t-j" 0 f}tift:a:�� EXOS-A c 0) µ:ij�fJUllUvc J: fJ, )frE&hlPJ""-O)mf§!O) $ti: fJ :a:Bvttli"" 0 

c. c vcnx;� Lt::.. 

�*ffi£tc v::>t,, -C v'l, 1978�tc JB NOAA v !J - ;( 0)1:i�IPJ.1:� -c-&:> 0 TIROS-N .*t;:tJ 

'bJ::Jf Ghk t::.C>b, �2ltXBillU� J: fJ 1.7 GHz 0) L ,,� :/ Fm:i:m�{iffl� !IB:f!J£ttgvc�� L 

t::.. C.;ri,tcJ: -?L TIROS-N .*�f§!ffi£vcffl=��nki@iffl[l:1il(Afft (AVHR) vcJ: 0r3im& 

�5}:;fp, w7.k:fr:;fff, tt!?.*l//Ul:fr:;fp, * :l' :/ 5}:;ffftJ: C O)Bv{tl;o:AJ� C fJ: "? t::.. � GvCJB NOAA 

v !J - ;(-c-v:t�AJtl§-c-&:> ·-:d::.�fi[&&:fr::fnO)Bv!ffti:, }1f!.* J: fJ *9 65 km O)i@i �-! -c·AJt!§ c 

�IJ, ffi�O)�f§!+1iJf5EJ:�M��*��chkGLt..:. 

�filf4+1iJf5Em-c-v:t, 1984� 2 }314 El, tj:t 11:x�OO�Mbµ:i_JBiJlU (MAP) vc:x1�i"" 0 f4+ffi 

£ EXOS-C ":x�" O)tJ'b.1:vf�f.r-? f..:iJ;, C. O)ffi£0)Bffitl7 - jt lrl.�{EflB:f1]£}1f!.vc:to1,,, -C 

400 MHz 1*�m�ffttcJ: -?LJ&��;h-Ct,,0. 

�filf4+1iJf5EJW-c-v:t, �tE"i-c·0)1iJf5E*s=':�ch cvcM�O)���D"', :t-- p 7�1-r0)1Ju 

t£'JlJl�i7.)fWgJj� § EfJ c Lt-.:�ffilWI.���ffi£ EXOS-D �1989i:ptC:rJ'bJ:vf 0 C. c �ttimi L, 

'"(t,,0. C. O):fJ-b.1:vfv:t, IP'.l�vcrrb;h,6:;t�jlf!.fjc;i¥1JWOO�MblP'.lliil!Uttimi (ISTP ftimi) 0) 

�fm F5 �m :5 ch 0) c L -Cit�� n -Ct-' 0. ;:_ O)ffi£ 0) f}tiftlr:t�tt!?.i,U:t*9 10 000 km, jlj:ttgt,t: 

lrt.*9 300 km (=f5E) O):lf<;ffiP3lWI.�--c-, tt!?.J: 3 000-10 000 km #:ilr�Cfftf-t"0 ;;t- P "7�T 

��-��u[••�-r-6c.cKJ:fJ, :t--P70)��••�.ta•••·m�•K��6• 

mm*c*�fi!iifJc O)�f*O)fHlj�rr :5 c. c � §�c L -c1,,,6. 

EXOS-D lr'l?lt:*O) ISIS, EXOS-A fJ:c-c·vt.WfW3�ntJ:iJ=>-?f::.;;t- µ "7f1r1Jll�tcMi""6 

� m � � J:: 1J ffl� tJ" v:=> JAiffi !!tnc 1iJf 5e-.t 6 c " , 5 :m:=*: tJ: ll* :a:�"? -c " , 6 . -t c. --c-flB:f!J£ ti!?. --c­

Ex os-n ftil!U-r-.?i' �T v ;,< r !J -:tmi""6 C. c;o:--e�tl,vf, ;;t- 1=2 7mf§!vcM--t6ffi£ 

c ttgJ:O)fi[.Jtt(iJ;AJoovCtJ: 9, ffi�,m�}i��1iJf5EvC=*:�tJ:*�iJ; ch k G �tt.0 ""('£>� 5. 

c. 5 Lk,l*-c-O)f3B:f1]£ttg--c:-O) EXOS-D �{BO)�mil:� < ���;h, -C'l,0. ,tO)flB, :fti£ 

� mv,t.:mffiBD!UO)�*tt� CL -rv:t., 1) :b,a:jEO)�filfffl�$*[illt;:tJ't>J::vf�-rXE L ""(t,, 

6Witli1ll.Uffi£ MOS O):i:{B, 2) 7 .1- !J 7J O)jlf!.l;'Jc�jEffi£ LANDSTAT O)�{B, 3) -�£ 

��{BL-Cftl!:X�c O)Fajtc,ffl:if<i§:jl£�-=f�it (ULBI) ��fl:L--C, *�7
° 

v- 1' O){ftfl:f$. 

ifJO)ffi�vtuJE�rr,, tJ: c O)Jt��;o:�w�tL -r", 0. 

UJ:O)�*ttimi��m��6kC>bKtl, flB®£}1f!.K�f..:KJ:EO)ffi£0)�{B�mffici""6 

}(�7 YT'f'"��Mi"'"6��iJ;©6· *�Jt--c-�:t., .1:icO)* §89�rifiil.@��0:xml7 :/77 

0) §:tee L,-C, EXOS-D O)�{B:a:�*f7Uc-t"0, m=kml7 :/77<7_)·�tf£g{±�<7_)�5Ec, -th, 
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2. EXOS-D ffi!gJc.0",--c 

EXOS-D ffiJiH:t19841:p.£tt;:_ 7° t:t 1- � -{ 7
° 

.:f:: T ;v (PM) o.:> �tt=f-;11:tJt P371'-� *1,, �tttJtlfflfm 

�:tt --c "" Q. c. 0) ��o.:>WF*1flr;:. v:::>"" --c v:tJ;tt;:.�m�$i1F�f9fo.:> v :/,t; �? A ··ef!H!r�:h --c", 

G C**' 1984) 0)-C', C. c. -c-�:tffB*'�:fm-c· EXOS-D ffi£�7 v _1. 1' !J -�Fai"°Gktbt;:. 

���T-��71'-i"°Kt�tbG. �lKo.:>���§�71'-i"°• 

� 1 EXOS-D ffi£<D±:�ffi5G 
Table 1. The principal parameters of the EXOS-D satellite. 

��itUfMJ::15� 
71/'.,< I- IJ-v'7'7A 

3. 

3.1. �mr!W5l!r©JJ� 

3.1.1. EI m�rfclim¥Bt�•ffl9c 

1989ipl{ 

Jlifr31ifllffet� 75° 

�:ti!!,� 8 000 km-10 000 km 

jlf:tfg,� 500 km-300 km 
7' l:::.0 

:-', :j:fflffi[AJ 
(1) Jmtlsl� 

. s .... �:,, r 

·UHF 
(2) 7'" v .-< r- lJ -

2280.50 MHz 
400.45 MHz 

· PCM-PM l::" ,y I- v- 1- 131 kbps/65.5 kbps 
��ffi� 1.2 rad 

· FM 7 -:r P !/' .... �:,, rffi 100 kHz 
(3) S .... � :,,- rmfal:it;IJ (S-band output) 2 W 

(4) S .... �:,, 1:m,Fa7 :,,7-;rf!JW (S-band Ant. Gain) 
-10 dB J;J.J: 

kt) 310 kg 

m� · -�. f.1£.:i:.*;v=t!-�.:i-r, r.li.Natlsl�77 ;;<�iBtlfJ, 
�naiBl�7°7x��lfJ�m�*-P7, ���*-P':7, 

7°'7X�tlsl�����-{:,,l::"-�Y7', -{*:,,&�, ffl:r 

� � �-1 * :-'i/lll./:l<D-*ttillU�mt 

§ EB�rfcl,��ffi9c (free space attenuation) v'i, ml¥Bt� 2.2 GHz c i"" G c, 

ffi* (Range) 

10 000 km 

13 280km 

16 700 km 

ffl� (Attenuation) 

-179.2 dB 

-181.7 dB 

-183.3 dB 



No. 85. 1985] 71 

c ts:. 'i6. fJ::to, 13 280 km fi, Ji:lm,� 8 000 km O)�O)}'&j( v :/:?, 16 700 km �tJi::lm,� 

10 000 km O)�O)J'&j( V :/ S/'c', !JB:f!l�:lm'c'�t;-OU} (wfJJ.U) EL=2° O)���!E L,ts:fti'c'?t) 7;;,. 

3.1.2. ffi£*,fa�1J V-"Jv (EIRP) 

*Faffl:1Jvt. 2 w, 33.0dBm -effi£ffl=t'to.::>*Fa7 :/7:ro.::>fU�vt.m.tEo.::>-r�c-vt., 

*1a'7 :/7:t-fUm -10.0dB (�jj[A]3{2�) 

*{a7 -1 - �� -ffl� 

c i'"" 'i6 c nsFaffl:11 v "'Jv �t.. 

EIRP 

c t.r.0. 

3.1.3. �ffi�O)�{a'ffl:1) l/-"Jv 

-2.6 dB 

+20.4dBm 

1W fm o.::> fj)c J: "? --c JHB L ts:� m � vc ::to it 'i6 Fa% v "' 1q t., 

Re� (Range) ffl� (Attenuation) 

10 000 km 

13 280 km 

16 700 km 

c t.r.0. 

3.1.4. fU1',�J:E.5t 

-158.8 dBm 

-161.3 dBm 

-162.9 dBm 

4- S ffi", 0*1, L"' 0ffi£�wt v' A 7 A �t, -�K-� 1 vc;,r---_t J: :HC, 7 :/7 -r O)m[�vc § 

ib*�o.::>t-:6bo.::> ��ffl:EE�:ffitllii'"" 'i6 -1:: / .r�Jv 7- r 7 -:,, ='f" :/ Y =2 :/ ... � - Jr -iJ�ii:iJ'-;rt, �\,, -C 

f�*lwlruii:�$ia (LNA), AJJ1a'%�m 1 J::ftFlclinu•fnc�ffi:i"" 'i6 �*? :/ =2 :/ ,.-: - Jr -iJ�Jl�?X 

rfil§:� tL "C \,, Q. .:. O)@I�vc J: --:, "C, 2.2 GHz (X ,.{ :/ F�#1Jtli"" G c � v:t 8 GHz) 0) J...11 

{a%iJ�m 1 q:tflcl9N\:1·� 250 MHz vc�ffi: �ti,, 7 :/7 :t-iJ" Grnj�vc�jzs�ti,td&, 250 MHz 

mo.::>::t�1aavcA1J�ti,o. 

mt1:0)ffi£J!i{a'J=§�{a·O) 250 MHz mvc::t-o�0A1J V""Jv�t., S/N=OdB vc:;t-o\,,--C, 

A1J V""Jv -105 dBm 

c· ?t> �, L t-:iJ� "? --c * v :,,r:? o.::> fU��Je.,J"-"t., 

10 ooo km c· 

13 280 km 'c' 

16 700 km 'c' 

c �lli�;h,o. 

53.8 dB 

56.8 dB 

57.9 dB 

tJ: ::to, � JEfU�a ?X 0) J: '.5 ts:.� § iJ" G Jinx:� ti, --c "· o. 

�reflm=@•�-�:/-7:/7:rfi�+§ib��-••�m••�Affl�+�?:/?. 

y ,.� -Jr -o.::>�ffi:ffl�+ 7,, �-- -ffl�+��jj�vc J: ofJlnw•m1Jm�-�*lwfirffi� 

$1afum 
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3.2. RF lfili!clo J: t17:., 7-j-(l)i1J�5;R;� 

3.2.1. RF (�mi�) *vc��0ftlffl.c NF (/ -{ �7 -r :¥ _.,,_ 7) 

jm1i50) S ,,, Y F' (2.2 GHz 1fr) 0) RF @�-$;�� 1 vcl1'-t. 7 Y'r :r�11/±L1Jvfmr (A) 

tr.i:>� 1 J:PFaimI�J±l:1JY/ffiT (B) 'i tO)�No�ff!H}vc�� 0ftlffl.c !iHfffii{( (NF) v'l, :mtEm 

?f.� J: �IE� -C:'4.ffi � :h, -c \,' Q ffl�JBO) s ,,, y F' RF � 7' 7" A� Jt®ci"" Q Cl;{ ""F 0) J: ? vc 

fJ:.0. 

A{± 34.7 dB NF 1.0 dB tJ-r 

B{i 36.1 dB NF 2.1 dB tJ-r 

C{i 31.2 dB NF 2.2dB 

D{i 30.5 dB NF 2.5 dB 

tJ-J:O)-r-3<' �£�vc 7 Y'r:rO)ftlffl.��J£-t"0. RF @�OJ�ttvc.?f>t.::."? ·n-iJ:!cOJ-* 

{±OJ.ifitOJi=p-C, -Jl 9 17 A 1:: �*OJ FET {I£-�:fl$j��7
° 

!J 7 Y7°tcffit,,f..: A tf:OJ t O)t,�, 

:mtEO)�ffi��0Rifiti:J:l-C�@JO)§�K-�c��G:h,00)t, C.:h,�£�K�-OJ�tt� 

;iffi2o-c�<. �t::.., A tf:-C:'v'lJ:!cOJtO)J;{?f.vc NF �J:�filffl.iJ�E=f.B!tfftJ:.,,{:J� r v-:; 

� :ll$i�iJ�4.gg�:h,-c � �, x ,,, Y next L-C v'l c. :h,:z, fflt-, 0 c. c iJ;� � G:h,0. t.::.t.!. t.,, 

S ,,, Y nc)aj-l.,-Cf'l, �*::km7 YT:r:Z,$§�vc�ffli""0 C. c ���QC, ,,{ 7 � r !J 

-:; �:fl$i�0)1*�$l.l;{J:OJJA1fr�ti.iJ�&f�:ctJ:.0. L.t.::.il;"?-c s ,,,y nc M L.-C v'l, Ga­

AsFET OJ LNA �ffit,,f-:�ittC"'.:>t,,-CJt.:z,;iig2lb0. 

3.2.2. �{�Hifiilllt�O)ttJ£•J±l 

�mvc&<�.f.r 7 Y'r :rftlffl.�'l 3.1.4. -c:·3J<2so G:ht::.. J: ? vc, -* v Y �-c:- 10 000 km -C:' 53.8 

dB, 13 280 km ""(· 56.8 dB, 16 700 km""(· 57.9 dB -C:'.?f; 0. 

S/N=OdB OJlfifOJ�,m-ffi!OJ��tt, 7 Y'r:rO)�·tC.?f>0 LNA OJJ-.1JY/ffiTO) NF *ififfi 

i{(��J£�:h0. c.O)�:z,�aL.-c, �wt•=&•n:z,•*�•�•O)lfif�*2so0. c.:h,�� 

ffitc��0 NF�l.OdB c NF�2.0dB ;o;�130)�mJ-.1J.fimi{(OJ·.B!-�mc L.-Ctt• 

2.2GHz 
8GHz 

TRACKING 

CONV 
LNA 

� 1 �Nffi21t@J�O)-,g\(; 

DOWN 

CONV 

Fig. 1. A typical structure of RF units of the satellite tracking receiver. 

250MHz 

RHC 

(B) 
LHC 
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-t"Qc, §em*w1t:1:H'l -178.0dBm/Hz���::..J!fitQ.::.ciJ; --c�Q. -t"t,d:,'t,, 7'./'T 

-r 51$ tf �frffi{ffit )Jt Ta tt:ti 'ffi 

Ta ·. 70°K 

�m�A:1Ji1lffir<D*w�fiffimtl!t TR tt. 

TR· .60°K 

�)Jtv::..J!fflt:h,et, 7 './T-r*<D G/T fl 23.5 dB/K �JJtc-t"n�tJ: ""· L-tc.iJ�0--C, .::.<D 

*<DC/No fl 

C/No =58.2 dB 

c t,r..Q. 

3.2.3. m:�v::.. J: Q � - :,:;, './<Dfl£"T 

ITTfjm "i--C<Dtt .. �i.-t°-'"'--C�m:�ttR��v::.. --:::>\," --Cfi 0 --C � t-=.. EXOS-D �i. 2 --:::><D S ,,� './ F 

TV�-�@·�� 0 --C��' �<D---:::>� 

PCM-PM �� 

��mil 

��ffl� 

13 1.0 "it-:.�i. 65.5 kbps 

1.2 rad ( 7 ::, 7 './) 

3.0dB 

51.2 dB • Hz (13 1.0 kbps) 

48.2 dB • Hz (65.5 kbps) 

E/No = l0-5 c L-tc.�<D::1 './;t; Y ::i.-V a-r1v;;c.'./:1- n::..J:Qffi�.l!�-::-:,;� 2.5dB c L.. 

k�<Dffl� C/No �i. 7 dB c ts:. Q. L-t-=.iJ� 0 --c, ffl� C/No {i�i. 

61.2 dB· Hz (13 1.0 kbps) 

58.2 dB · Hz (65.5 kbps) 

� 2 <D@•<D���i. PM "it-=.vi. FM ��-e, ma<D-=f5E--Cvi. 400 MHz Tif�ffii.,,, S ,,� 

Y J-"--(·�,fa-t°QT;Evi.t,r_i.,-.iJ�, {±��:�)C){"g-l_.., :ic<D C/No {i� PM m:�7-r P !fm%tc 

":) \, ' --c Jt lli-t" Q • 

PM ("it-=.vi. FM) 7-r P !f'T v � 1' Y -

m:�NH�- 1.2 rad ( 7 :,:;, 7 :,;) 

��ffl� 3.5 dB 

30.0 dB· Hz 

ffl� S/N 10.0 dB 

ffl� S/No 40.0 dB · Hz 

L-tc::0� 0 --Cffl� C/No �i. 43.5 dB· Hz c t,r..Q. 

3.2.4. 7 './7-J-*<Dflifflik:5Ec 7 YT-J-��<D#t5E 

��<D*�§<D.{iKJ:�, �-�Y-0@<D�<D7Y'T-r*<D�ffl�Jtlli-t"Qc, :ic:h, 
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� 2 7 YT :r�fUffl. 

Table 2. Antenna gain. 

42 dB 131.0 kbps 10000 km VY:) 

39 dB 65.5 kbps ll'lJ J:: 

45 dB 131.0 kbps 13 280 km l/ '/ :P 

42dB 65.5 kbps fi'ij J:: 

46 dB 131.0 kbps 16 700 km v '/:) 

43 dB 65.5 kbps ll'lJ J:: 

.:f :n OJ� fl([ fl'lj vc <k OJ J: :> t.i: � 1* iJ � 25 o . 

7 './7 :r.*fU�= 7 './7 :r:J:m�)i:�ffi:jJ (dBm)+C/No -)l:�*ffifffi:1.J (dBm) 

J::!cOJ��iJ:.G, PCM-PM OJt::-:; r v- I-iJ� 131 :toJ:Lf 65.5kbps OJc�OJ7-:/7:r.*fU 

� �. 1£ i'" o c � 2 OJ J: 5 vc t.i: o. 

7 './-r :r*OJfUfivctt, 

(1) 7 './r :r*'1!fUfi 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

7 r.:£:-7.7;r.)) -:;�PA 

7 './T:1-7-1 V'./�"i:::7-

� -1 './7 .-f './ �· r=t A 

7,r-:;;t"-i::tA 

LNAfU� 

ffiiiiBt W 9 � x. t!l!Ni Affi� 

.:£:-/ /�/VA §fb��MiAffl* 

7 .-f -:;;t"-P 7- (IF Ei!:) 

-to_) ft!! o_) ffl � 

iJ�'Ei 'i :h, -c I.,' Q. 

+Gav (dB) 

1J : -tr 77 .-f -:; V .:i. V -t F' -ffl*, -tr� - l- ffi 7- T 

-ffl*, 7- l::° ;v ;i- - ..,{ -ffl� (-tr 7" • .:t -1 './fiiil T 1 

-:; V' .:i. o_) it it) tJ: c· iJ � 'ET °i :h, o • 

-LA (dB) 

-LB (dB) 

-Lp (dB) 

-LF (dB) (7 ,f - F'*- './, � 7-�-:;:r'./!fr::tA 

�'Eih) 

+GLNA (dB) 

-L
po1 (dB) 

-LM (dB) 

-LF (dB) 

-LN (dB) 

7 './-r :rfUfiv:t�JEfU� -RF fmfU��-25 �, n � Y v-1 './A"�:;; ;t;:;; 7 './-r :rOJ 7 './r 

:rt��v:t, 10 m9 vc:tov,-c:lllt J: < JUIH> "? -c i 70%�,ffix. o c. c v:t.t.i:v,. l.,f.::il�"? -c 

r;=0.70 

c i'" o. {kvcJffi1i50JftJ1:fl([� J: Lf A-D tf:OJ n .?f r:z tn1:. G, j({*OJffi*:to J: LffU��;W/:Bi'" 

o c, 
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( 1 )  -LA = -0.2dB 

(2) - LB = - 1.9 dB 

(3) -Lp = -0.2dB 

(4) -LF = -3 .0 dB (:llt � 5.0 m) 

(5) + GLNA = +32.0dB (A ti:�£�) 

(6) -Lpo1 = -6. 1 dB 

(7) -LM 

(8) -LF 

(9) -LN 

-t" 0) tt; Hv'i 

= -3.2dB 

= - 15.2dB (:llt � 200 m) 

= -3.0 dB (�ffi:f*fflfJ: c') 

+32.0 dB (GLNA) -32.8 dB (ffl�*) = -0.8ldB 

Lt:: 'IJ � --:, --C 7 Y T  -r vc.. �\� f.t fU � �i., 

Apogee 8 000 km -e-1&* v Y V 13 280 km --e a, 

45.8 dB 

42.8 dB 

131 .0 kbps 

65 .6 kbps 

Apogee 10 000 km --z::·-ffi.* v Y v 16 700 km --z::·f;t, 

46. 8  dB 

43.8  dB 

45 .8  dB 

42.8 dB 

46.8 dB 

43.8  dB 

7)�� Gti, 6 . 

131.0 kbps 

65.5 kbps 

10.3 m¢ 

7.3 m¢ 

8. 1 m¢ 
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UJ:: O)fil[vt., � - v Y� o dB c L --c Jilli L k t  0) --Z::· t5 iJ ,  ;:. O) -ft£Jc t ffi�vc:r-o \, ,  --c vt., 

:t- - µ '7 58��vc :t- - µ '7 �Jfi�-t 6 ffl:im7)�, :t- - µ '7 0) 7
° '7 x� vc J: "? --c P.lUl:R��vt 6 v 

Y -r v - '/' 3  Yffl�t.t t· t  - 10dB �srJ!Jb "i n 6 0) --z::·, -t"O)��;j!J!I L --c, 7 Y -=r -rmt:f£ 

� 10 m¢ c L-t:: ffiJO) � - v Ym[�JftB--t 6 .  

3.2.5. 10 m<p 7 Y T-r O) ftg� 

10 m¢ "r ,f 'Y v ='- O) *f5xtfU14vt., 

2.2 GHz vC:fo\, , --C vi., 

GA =47.3 (dB) 

7J =0.7 --c vt., 

GAV =45.7 (dB) 
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'"c't5 Q .  

Lt�il� -0 -C @l�"' - � :/v:t, 

Apogee 8 000 km '"c'itl* v :/ :,;, 13  280 km '"c' v:t, 

-0. 1  dB 131.0 kbps O) rtj:  

+2.9 dB 65.5 kbps O) rtj:  

Apogee 1 0  000 km '"c'itl* v :/ � 1 6  700 km '"c' v:t, 

- 1. 1  d B  131.0 kbps O) rtj:  

+ 1.9 d B  65.5 kbps O) rtj:  

c. ft:. � , 1 0  m p  -CJTUJO)ffifdlf:Z'�LI: L,t��i.v::. v:t, apogee 8 000 km, PCM-PM C7) e' '>' r 

v - r iJ� 65.5 kbps, 'i td:t apogee iJ� 1 0  000 km O)�i. e.� ,.,, I- v - r iJ� 65.6 kbps O) rtj:O)�, 

�:tfi.JEiC7)%:@f.t. 1- 7 '>' � :,;  YiJtAJ� c. ft:. Q .  

L,t�tJt -0 --C, ft* v :/ :,;,v::.:tov:t- G 13 1.0 kbps r::.:tov:t- G %���Z'D" ? �i.r::. v:t, 7 :/ 7 

:r1E!f£Z' 11 mp UJ:v::. -t 0 !fb�iJ;t5 Q .  

��, *ttw-ca 7 :/7 7*0)ffl��* § K�M t -0 -c t5 G O) -C, ��O)•aO) n � µ y  

fil!Z' ffl t  ,t��i., ;:_ O)ffi�Z'*9 4.0 dB ��'"1" G ;:_ c. iJ;AJ� c. � x. b:h. Q .  

3.3. RB�£:llfH�io'-'-C Exos-o a-�ffl, Q �� 0) 7 ;.., 7t--;t ;z; c!: rA,m� 

firffil 'i '"c'O)af)i*s=*n� G, PB�£:l:fBv::. 10 mp C7) _,{ 7 � 7 7 :/7 :rZ'��-t G ffli.v::.v:t, 

1 1  mp 'i t�v:t 12 mp 0) 7 -! '>' � .::i. Z' ffl t , o iJ�, LNA (fJ&*ft�frlli::fitl�) , .:.CO){rnO)�}m� 

{ffir::.�A -t 0 ffllSv::.�Affi�O)�t.t. \. ,  .B!Ji'.t.t. t O) Z'�tf, J: < �i.Z' c. Q !fb�iJtt5 Q c. !AJrt¥ 

v::., t L, 7 "'/7 7'/)t 10 mp t::. t!Jfil! � ;h.td�i.v::.n:., EXOS-D {J{U v::.Ul'" O)tt_[i!§(tijJ: �v:tiJ� G 

�\�iJ�t5 G·  

(1 ) ���:ilI,WO);its@�jJ� S ,,( :/ F'"c' 5 W �1!£ "£ '"c':fi:DU �--l±" G (4.5 d B  fP]J:) . 

(2) ffi�jfltfflO)J2sfil" 7 Y7 :r fU�Z' -3-0 dB (m.iEv:t - lO dB) £ '"c·tt.fil§Z' rtiJJ: � � G ·  

4. 10 m¢ / �  :J �, :J 7 Y :r :r Q_) aBfD£:till�i:J:Q_) FJJJ!,i� 

4.1. 13B��ilf!0)5n-�{4: 

PB�£jtgv::. 10 mp O) ,,{ 7 � 7 7 :/7 7Z'��-t G ffli. O) Frml§R,(O)�---:::>&-:t,  PB�£jtgC7)� 

��flf:v::.xt'"t" Q 7 "'/7 7 0)��a9fat�tt.�Z' �}E't° G ;:.  t. v::.t5 Q.  PB$£jtg0)��24@]0)� 

��0) -:r - � tJ� G ,  7 :/7 :r�ttv::.t5t� -0  -C O)&*fat�{±�� -lli'"t" G c , 

ft7(f:feyJl� 60 m/s 

JI J=!: fil]"g!g iti * Jjt. :i! 

xr�mt.sr 

� � 0) rM?7lcWirf3, 

25-30 m/s 

-45-+ 10°C 

t-3 n JI 
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!&I 2 ��O)�*r:.t-c;kt" :S ::;}c�/� 7 TG 7 7 /' T  -j- 0)-{JU. 7-- 17 ::c. - T :,, � itf 0 tf: 
(Swedish Space Corporation) Esrange (�!:� 68°) ic�i[ � .:hk: S · X ,,� :,,, F 

A.Iffi£�� 7 :/ 7 -:r. @[� 9 m, �� � 1' -:r 7-- 19°C, B tf:� 
Fig. 2. An example of the 9-meter dis!, in Arctic winter, the S and X band dual feed 

type satellite tracking antenna set up at Esrange, Sweden (68°N) . 

:±JlfPJ N-E-N 

-ec1S 0 .  
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�Jlvc xf-t 0 Fi:t�;ffi�M�-t 0 tc. 'd> vc �:t., 7 :.-r 'T -r � v F - A -e� 5 15=.t:.iJ;� x. Gn 0 iJ;, 

v F - A O.aK�*ffl � v - :/·0�-� � 0 �% c ,  -��ffi 16 m O�ffl � � � - �  

iJ;!l6,�-es 0 . � G vc v F - A y!�q:t0�3({1* (7. !J -1f - F) on*, v F - A  c -tO P3$ 

*81Jcvc J: 0 rm,mJ?ZlO)��ffl:ktJ: l:.' O) �tllil;� x. GtL 0 . lJ::.iJ; -? -c fl?lf0£:!t!Hc��-t 0 *� 

7 :/7 :r � v F - A � L�, �EO)�-���-�-t0 att�fi ? � c c Ltc.. 

4.2. -�.1 = . ., � 0)@•1t 

* 7  YT :r -:,,,  � T A  o flfff0£�""-0 �:ilS�:t., l*Jlll c L -C  f L G-ttJ �J-¥iJ�7G1D"fi§f.t J&�O 

$1ilte� x., - !) :::z 7
° 

� - ic J: 0 �� c �Jm-c·0) 1Pi15t�:ilSO) �£ttiJ;m� t.tJI� c tJ:. -? -c < 

0 . Lt::.il; -? -C 7 ;v �  =- ? A �:±¢ c Lt::. 7 Y'7 :r fJffltvc J: IJ ,  7 :/7 7 -:,,, � 7 .A. O t§jt{� 

��� Lt::. 1,, ,. 

4.3. fUl0)¥*11ft 

aB*°£jtp.O) J: :d.tffl�O) i=p-e�:1:., i%§..7;,,.}'.[-C O) �£tt t J&::mJid)�� c tJ:. -? -c  < 0 . �F�* 

-C' f.t 1,, ,�Jal o .:¥tc J: "? -c �£, IE.1it, fit{�ti�--:>�:@:Jcffl..7;,,.ft-C iJ;fi:bh, ���vc -cmJ}30) 

�tttt�iJ;� Ght.t vttL �it.t G f.tt, , . 
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�vc.t1Wv1J1Jiit1tvtt.&:l�$0) �r c W�vc.�;ii! 1.., --c:to 9 ,  PlltO�:lt!rt:'O) f'f*lt c c i vc. + 

5}�Ml--:t o �\�tJ�� o ? . 

4.4. �'TA /y JL, O);iB���(;: ? \, ,  t 

EXOS-D ffiJIJ:tffeJif!H1:Ii!L�a-1ft�ffi£-e� o t-=cb, 7 './7 7 0)  r 7 -.;.,  if- './ :,·�JJtvc.�>]( � 

:h o  ltil§vt, i6::llf!t,(tJ:IJBf0�:1t!Ll:�#i6:vc.� o c � c ,  Ji:llf!l�(iJ� IIBfO�:llf!J:�#irrrc.� o c 

� -C:'7( � < �tJ: o .  --t"t.tb� 1 :fft��t-= 9 0) 1i]"tW,�FJcclivt, i[:ilf!t,({Jtll (perigee) -C' 8 5}, Ji:ilf! 

t,({Jtll (apogee) -C' 3 �rJccli -c:,� 9 '  -"TA pl 1Hi��:to J:: �{��v7Jfiloffi� v7J���Ifvc.,&t t: "C, 

.:£-:h:f :hlE�vc.��-c:, � o tttl§a-fnt *---c " ,  o !16\�tJ�� o .  

4.5. im�1.i�{;: ? \, \ t 

10 m¢ ,,{ 7 ,.f- 7 7 './7 -J- O) 2.2 GHz 1*0) 1::' - A $jv:tjm� 0.88° �1Jt-C;5 o  (X .,� './ F1* 

··e v:t 0.26°) . L-t-=iJ� "? '"C ,  ��a'��vc.fi ? t-=cb vC. vi, ttlJ�O) /� 'Y :, 7 ';/ 7
°

tc. J:: Q §fb� 

�JJ5;\v7J fiiJ", Ji:llf!t,(i[#j-c' vi�fflffO) 7
° 

P f 7 A ��JJ5;\VC. J:: o ,ffl�:ifil��iJ��1iJ _?ZO)� 

*c t.t 0 -

�J:v1J•t,(a-�m 1..,, �@O) § ®K�i"-o 10 m¢ 7 './7"" -J- K J:: o ��K�� c mb:h o 

��JJ:i:\vi, 

(a) Manual search -auto (-=.pfbft*- § jb�,1¥.) 

(b) Program search -auto ( 7
° 

P :,• 7 A ;J:t*- § iv��) 

(c) Program track ( 7
° P f 7 A ��) 

0) 3 �-c-;5 6 , .  

(a) 0) manual search-auto v 7' T A vi, :±. c l, "C�F'ffi�j,5 J:: �T A r ffl vc.JJt� � :h G �  

� c6 v7J -c:-, 1v - '1- './-C' 0) �J!Hi c k c· � .:z. '"C " , f.t " , . 

(b) 0) program search-auto v A T  A v'i, ttllffl!vc. J:: "? '"C ttll � :hklifI.Jfitvc.fi:} "? '"C 7 './7"" 

-rtJ�&lb � :h, m%il�A� (aquisition) --:to c Fi:fl�vc. § lb®vc. auto -t" - F vc.W 9 �b G . 

Ei fb�� 1..,, m%0)'.Jl:mtJ��7--t o c fEJ�ttll�vc. J:: o 7
° 

µ ff 7 A ��vc.W 9 ffi:b 9 ,  �� 

iJ��7--:t o c IEmv7J stow position re.�"? "C tXO) ��vcfntx. .o .  ;:. {l)JJ5=\-C'vi § lb���* 

-C'lli"%�!fi.J��r l,, �mfflO))..�tJ�7i-:h,0 c § ibwvc��vc-!;TJ 9 ffi:b 9 ,  T�JJJPJtC�� 

��vt, fEJ�m%5ml!t v""1viJ�@�--t o c El ibwvc auto -t" - F' vcW 9 �h o ffl�a-vffi.:z. o 

;:. c il� 1iJtl§-c-� o .  

(c) OJ program track Jf5:\v:t, ffi£lifI.31[tJ?tcJ£ L-lifI.31[tt:JJOJM!ltJ��vc.� < �k:h o �it 

vc0) �1iJtl§t.tJJ5:t-c-� .o :b�, IJB5f!J£:ilf!O) J:: :Hc,J,.A� Gi� 1 i5) , j: f-= v'i7t��A1tvc J:: "? 

--C'.Jl:ma-fi ? �{rrC vi, �Mtvcm�tJ:��JJA C tJ: Q .  l,iJ:, L., ;:_ v7J )J5;\viIE�tJ:!JifL��* 

tJ��Mwvc� G:h, j: k�F'/i5VCIEil{tit.tlifI.3:m:ttll 7
° 

P .ti' 7 A tJ�!ffiJE � :ht-=�f:i'tC O) �:v)c;b "C1iJ 

"{jl§ c tcf. 0 Jf5:\-c-;5 0 .  
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j;J.�0)-���-�G c ,  M�£-ffl 10 m¢ 7 Y T :r K � L L �, ��0) 3 "::>0)��n 

��:@:1mAJf'il§ C -t Q '/ A T  ,J,.. ��ITT l, tJ:vt:h�ftJ: G fJ: \, ' · 

5 .  H?ffO �:liiHC � fi -t Q �� <l) -' "  •y 1 7 'Y 7
° 
� � vc "? V• --C 

5.1. :i.iL�itlfffl =i :-- � ::i. - /y -

10 m¢ 7 YT :rvc. J: 0 L EXOS-D 1¥i£�IE.1i'{Hc. 7
° 

P !f =J A ��� G t-:2ibvC.f;t, ji-,�# 

JlivC.ffi£iJ; \, ,  G �vi. 2 ti, �  c vc., v Y ViJ; 10 000-3 000 km O)r13, -C' �i. 1 ti, �  c vc., 3 000 km 

J;J.r-evi. o.s tv c' c tc.�tt•m� lli L L  7 Y T :r �mlb --c � o tt•� .1.1 � � 0 t-:.��ffl it• 

�iJ;&a�-e� Q .  3i��i. .:. O) it•�vc. r=u�vc.�-Y A T  ,J,.. 0) ::t-..r-::. v - -Y 3 Y, :t-> J: aT v ,;{ r 

9 -�%0) ;Vll;�tJ: c <b rrb-ltG �itiJ;�1., , . l.,kiJ; --::, L ::z Y � ::i. - � -Y YT A O):!Ji�vi., -J;;:. 

M � =- ::i Y, "i t-:.�i. .A  - ,,� - � =- ::i Y�llO) t O) iJ;!0�-e� Q. 

5.2. -�(7)�:iE{t 

10 m¢ 7 Y T :r O)Jmjb�O) � - 9 ,,{ '? - vi., {q)fil (EL), n-tft.fil (Az) � µ:f]�tc.jbtr•-t�it 

tc.�i., �jl�-e� 30 kVA, Jl� 20 m/s --e 55 kVA iJ;!0�-C:·� G ·  7 Y T :r!mibWlb�, IJl 

�O)"tl�f!IEfl&rtc. J: Q 7 Y T :r O) �ib.1.JfJ£r, JHJi�0)5e�w.tl:tJ: ciJ;�;t G:h o O) -c:·, 

.:. O)JIKjb�'7.) =J -;;  -Y ::i. f!tifU: �{ilj'7.)}g�tc.��-c � o �It��--:, t-.:,m�tJ��,�-c:-� o .  Lt.: 

i>; 0 -C , 60 kVA �fl'7.):W:ffi1lt���"? .:. c tJ;� ,b � � l.,\, ,tJ;, .:. ;hiJ��AJ'(j}gtJ:�it, �tJ: 

< c t -t-:B-::t:" ,:w:fflJtsfl*MfiJ;5ef!�Ff3itc.ffl� �ti,t,dt:h�itJ:: G tJ: " , .  

5.3. ? ,r .. , ? JI., .. , ? (quick look) <1.)i'efffl 

����K M�£•--err 5 T V .;( }, !J -�%� - � O)•� -t�� � 9 � -;; 9 N -;; 9 � c  

O)�ll "i -C:'fi 5 iP. tC. "? \, ,  L vi., 1 El �t-:: � 0) EXOS-D :t-> J: a)cti,j;J.7}0)ffi£(7_) 1' =J ,y =\'- Y 

9·� c ,  )c;hvc.{f ? �jl '7.) �fil.tJ: c· �-t-0-�!I: L Li:R:5£ l, tJ: vt:httfJ: G tJ: \, ' ·  .:. O)�ffl itimi 

0) rA�ffivi. £r�+-:B-tJ:: �tttJ;�,� -c:· � o.  

5.4. l.f#. .ffl llfi (7) �!' .ffl 

M5flll,.tc. vi.fiJJfilO) J: 5 vc., -t-c:-vc. 136 MHz 7*, 400 MHz 7*:t-> J: a L ,,{ Y F (1.7 GHz) 

7* ffl '7.)���lttJ;�lt �:h�ffl � :h -C l ,  G ·  Lt.:.iJ; --:,  L .:.  ti, t;,O) -Y ;;<. T A '7.) q:t tc. �i. � L \, ,  

10 m¢ 7 YT :r �� -y  AT A vc.�ffl-c:- �  G $:$}iJ;� < � � ,  .:.;h G ��ffl� G .:.  c tc. J: 0 L 

�Jts•O)��, ;1- YT :r YA O)M*1t, ��w11�(7_)�rf3,mratJ: c '1.) .;{  !J -y 1- t �\, , . fpj�tc. 

ft ffl 0) f1£� 1t vc. <b :&'ft"? -C:' � 6 5 . 

s.s. �•tam 

M�£-t;:::t-;vt G 10 m¢ 7 YT :r O)�ltT5E�ffl�5£tC.vi. ,  •M:t-> J: tJl!�O)�J.i,M:, 

�*(7_)ffi£ T  v ;1- 1- !J -�-m:it c '7.) !Eellt, .:. :h�:@�i"" o .:. c tc. J: o £•0)fl�, J'G�IUlU 



80 

K�x. o •• � <1_) ®<1_)•• t (l_) =f� � � � 7 y7 7-�ftaoo<1_) 7 � - ¥ -ffl�� c� 

�Ll-to ��:v�a; o . ••tt*iJln(l_)mt£ 1 .1 GHz JtHfi£�m 7 './7 7 <1_)J::ffil(l_)�fl!J::t;:.� 

ft-t o c. c :v�:ft t ii§W c �x. G.n, c. c. �m 1 �ffli:tm c  Lt-=" ' ·  

5.6. ��Aii 

�ITTf;:'..;f>f,= -:,  "Oi., 10 m¢ 7 './7 T f;:'.. � o .A.Iffi£<1_)��vi., ?t*(l_) VHF � � � L .,.{ 

Y F'�ft c �mK, �#(l_) *� V - V a Y� l �(l_)-fi �fix. o � , K+�K&• L ��tt, 

v:it.i:: Gt.i:: v, .  !m�t;:.��i:J:r� � �:@��<1_);:E:Wj���vm, "! t.=E-i!&���c. L.t.=�{t(l_)� 

Wt.i:: cvi. , 7 './ 7  7:zj;*ffl!--C';f} o t.=tl:)t;:.lO��gf(l_)Jr;�-A �lbA --c- � o C. c ;v���--c-a; Q .  

�;ht;:., �ffl"'(:'(l_)fi=� t �\� c t.i:: o <1_)"'(:', tf> GiJ� Ctb � YT T Y  7' �fi �-A (l_)i:pt;:.i{gf* L, 

"C � < C. c iJ;t! "! L. " ''· �<1_) t-=tb•A <1_) :xtJt;.A.A t.i:: c· t;:.xt L. "C JJ:r1Wt;:. +�t.i::.vm:v���"c';f> 

o .  

6.  * 7  � :r :r�mm Lt-: EXOS-D QJ3i- GDAiffi£Mffll1 

;$: 7  Y7 7 <1_) tt@Hi., �� EXOS-D ffi£<1_) �ffi"�± § �  c L. "C�,@ L.t.=iJ�, PB�£:tmt;:_ 

10 m¢ <1_) �-gf7 Y7 7 V7' 7 A ���i""o C. c K � -:, "(, ®<1_) �ffl�ffi£<1_)�{a��- c 

ts:. 9 , � <1_) �flt;:_ � o 5W:!JHi. ITT 9 �ti, ts:. " '' t <1_) iJ;a; o .  ;$: 7 Y 7 7 v 7' 7 A � ffl " '' o C c t;:_ 

� -:> -c :f-fa'AJM c t.i:: G A.Iffi& c L. -c v'1, 

(1) :1:m3*llifflUffi£ LANDSAT-D, -E ( 7 � !J 7J )  

(2) �i$JUJJ�itffi£ MOS ( E ;$:) 

(3) ffl0:1:mffi£ SPOT ( a - .:: -;; .,�) 

iJ;tf> o .  � G t;:., 

(4) ffl*£.=f5tt (VLBI) t;:_ � G 7° v - r 7 !I r .:::. !I A (l_)fjlfJfflO;E 

iJ��x. Gtl, o .  ffl*£.=f5tt (VLBI) llifflUvi., ;$: 7  './7 7 V  7' 7  A t;:.tf=f(l_) ffliWJ V 7' 7 A 

�#�-t o c. c K � -:, "C, ®*M(l_)*M7 Y7 7 c (l_) M �ffi*£•=r•tt�•� L., fflffi* 

M 7
° v - r � � �®::kM 7

° v - r (l_) fjf!J�fi'fi�IU;E-t o C. C ��-t;:.-to � L,1., ,���a; G •  

6.1. LANDSAT ffi� <1.)�ffi 

7 � !J 7J NASA <1_) :tm3*llifflUffi£ LANDSAT v'1, iWiM{i!J�(l_)AJm� � {J�*?i-(1_):a!(Mtt 

��tt L-tdfi£--c·, 1s s � c t;:.:tm3*J::<1_) 1PJ-:tm�J::����-t o .  1&:Mttvt 30 m �"""f(l_)JW 

�gf��-? --c� � ,  ffi.�t;:.�1., , --c t--;tffii:*(l_) m*, :*friJ(l_) vftlfJ, 7Jcfll(l_) f$f!J, w:J¥� � tJ�:tm 

:ttl!M(l_) �lbt.i:: c· <1_) ffi.tb "C�*18ts:.. T - 3f � l&�-t o c. c iJ� AJt�--c-a; o .  � 3 t;:. c <1_) ffi£<1_)ffi5G 

�;,.r--t. 

LANDSAT ffi'£vi., @i�T - � {1_)]2sffi"v'1 S .,� Y F' (2.2 GHz) <1_) v�tJ�v;:. X ... � Y r· (8 GHz) 

1tf(l_)ffijWj� PCM (60 Mbps) {1_)]2sffi"·��- L, -C i... ,  o .  L, kiJ; -:,  "C :ttl!J::Jm{l{fft;:_t,-;t*�ii(l_)J!J 
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� 3 :$:7 :,, -r ::r -e:N:fa����.tv-c " ' o ffi£UJ:±.�� § 
Table 3. The characteristics of the LANDSA T-D, MOS-I and SPOT satellites. 

LANDSAT-D 

�� 705 km Flt'LJ!f 

*�IAJMiWLJR 
noM (period) 98. 880-

iJiJLJRffiffetfiJ (Inc) 98. 21° 

@I�ti! B fl 18  B 
1 B �t-:. 9 ..m1 @1!t 15,mJ 

��;�:lmtf*�� 
0930 a.m. 

MOS-1 

�� 909 km FltiJil 
*�IAJMiWLJR 
J\loM (period) 1035} 

iJiJLJRffiffetfij (Inc) 99° 

@19ffl B !t  l7 B 
1 B � t-: 9 J\lo@l!t 14}\lo 

��;�:lmtf*�� 
1000- 1 100 a. m. 

�-'mttU� 

SPOT 

X ,. � :,, f 2 channel X ,.� :,, F' 

8 1  

-r v � r 1J - '/ ;r,. -r A x ,.� :,, r (TM 7 - !J )  
TM : PCM bit rate 

84.9 Mbps 
S ,. � :,, F' (PCM-FSK) 

MSS : bit rate 

MESSR, VTIR @i� bit rate 50 Mbps 

1 5.06 Mbps 

1 644 kg 
TM (thematic mapper) 
MSS (multi spectral 

scanner) 

6.2. ;fjj�fV��iEII� (MOS) 

bit rate 8. 78 Mbps 
s ,.� :,, r 

MSR @i� 
bit rate 2 kbps 

(L ,.� :/ f DCS 100 bps) 
750 kg 
MESSR 

CAJ:m.J!r$71-:l&MH) 
VTIR 

CAJ:m.�$71-:l&Mtt) 
MSR 

(--:r 1 (! P iEl:l&M�t) 
DCS 

(7- !J J[)l�q=t��) 

;biJq EO) �'rtf lffl9e.� (ill (NASDA) iJ� 1985'.iptJ(vc_ �  1 % 0) :tJ'bJ::vf�, ,t O) �  i f£'.ip C" c 

re v 1J - ;;<"-etJt>J::vf� -r� L- --C 1.t , G ffi&-e, :± c  L --C#an O) �ffi{lffi.Jt'., #amt, �r,WJ, wn 

iflJI�1tt.i:: c· � § !¥J c  L --c " ' G · 111fw�:1m--c f:1:., � oyffi£ ii" b mffiwO) w�M::@, wm, w 

�, �w••, *��O) �-� � O) � - � � m G h G - � t, woomJt'.�� c ffi ffi�•, • 

mt, � W O) ��' m�� � O) ffl � i *� G h G - ,t O) �, ffiffi*���O) •n••O) lffl9e K 

b �.ll"? c � x. Gh G - =*ffi£ 0)�5G�t.� 3 vc �-j"jm 1) -e, T v ;1- 1' !J - �:l S / �  :/ F ju J: rJ 

X ,,�  y 1'� 0) �}§ -c:- �  Q .  

6.3. -e <7) {m<7)1j� 

3 - i:i 'Y ,.{ �'i!ifHI (ESA) 0) SPOT ffi£, ;z.. 17 � - 7- Y O) VIKING ffi£ t.i:: c' O) ':Jt,(�;tr• 
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G t  mffi�rc:tovt o l'f-�Wf�rc 'Ff fflt.r.'ltfflti�� G.n o 'c'� 6 5 .  � ti, G<Dffi£ i 'i t.::.• e." ';I 

r v - r <D X :to J: � S ..... � 7/ F T  v � - � -'-a'.' {j!ffl L, t t- ,  o .  

6.4. VLBI (ilHl�ill=f��t) (;: J: � :*II.i7" v - t- 3lfJG')if� 

m�<D � l/ - r 7 9 r = 9 � K J: .n�, m9f.<D�*Mn�.n�.n<D � v - r K<D � --c•1u 

L, --C \., ,  Q � C il�T� �ti, 'L\,  \ Q. {71Jx_ff:k3¥-r$wlt'Ev:t�Fl3,.'"t! 7/7 � - r Jv<D ��-C-g!.HC5 

ib L-, B ::$:w�'c' B ::$:<D :tlff"fvc t <-- 9 ��'c'\, , o .  ;:: <DSlb:Ji�Mi�ncRiJllli""o k.�, B *  

'c' �:tffli!3c:l11lilsl1i1f�mt,�i:p,u c t.r. � 't ,  ��W--1&� c 7 � !J ft <D ft !J 7 * 1v = 7 ffi -=£-.,., - 1:::· 

<D*M7 7/T -r c <D �Kffl*£•��tt�R�i°"G � c K J: � 't , ?lilsl£K J: G ffifflffl�& 

ii:RillU� �tm L---c " , Q - m�v:tm9f.i:prcil!fflll�ti�JAvf i?.n--::>--::>� Q .  10 m9) 7 :.-'T -r tiqim�u 

£-K�- � .nk..�Kn, mffi*MK:tovt o •-<D VLfil ftM� c � o <D-C-, *a•� 

*tcmffi::kffi5iiJ<DWf�J::l!l t m�t.r.����--::>fi.ffillt,;nx; L,�Q ;:: c vct.r. o .  

m�, A.Iffi£�{Bffl 7 :.-'T -r c L- 't tt@ii:p<D 10 m<p 7 :.-'T -rii;, VLBI ffl c  L,'t«!ffl 

AJ�ii� c· 5 :o�rc--::>t- , -C�t-j�jffi�--C V, o . 2.1  GHz :to J:  � 7.9 GHz 1tf<D VLBI ffl»uilslR1* 

<D •»uilsl$<D�& *K· 1 �$�--<D�-»oilslR���<D �J:�a--t�D�fi 5 ;:: c K  

.1: � , 7 7/T -r$n+�K«!fflAJ�-c-� 6 5 c <D MaKm L-tc.. tc.� L- ;:: <Da�, �-FB*n 

�ffl**1f<D:li�� �� c -to . 

6.5. 8 GHz �G')ft1Ja(;: ? \. ' t  

10 m9) 7 :.-'T :t' v:1:., �{B�flffiil!tl<D{lfr�v:tii� � ,  G/T <D {l&�<D t-.:� ft wt! :7" v -1 :.-'/j�� 

«!ffl L, 't \, ,  o .  ;::. ·<Dt-.:�m 1 *it?ltmtc�mnailslR<DiM-?l� fi 5 � c t,�AJffl§'c-� 9 ,  v� c � c· 

<D � - ft - 'c'v:1:. S .,., Y F, X .,., :.-' F'*l'qf;M-ft$�!,!ff'F L, --C \, , o .  ::;t- 7
°

-:;,, :1 :.-' c L,--C ;:: .ti,� 

ffi.�#vt.nvi, 1 --::><T:> 7  7/T -r -C-, S .,., 7/ F':to J:  � X .,., 7/ F<D 2 ilsl<D�FB"il�AJtil§ c t.r. o .  

<b L, 1 0  m<p 7 :.-'T -r tc, S · X *l'qf;M-fl$�l& 9 #vttd�<D X .,., :.-' F<Dttil§v:t, A li<D 

7 :.-'T -rfU� 

l:::" - Atl 

55-57 dB 

0.26° 

iJ;ffl. G.n, X .,., :.-' F' ffl .,.{ :J � r !J ':I 9 LNA � 7
° 

17 7 :.-' 7
°

tc�� L, t-.:a�<D AJJt'fil<D *ftw 

ffiR (NF) v:t 0.8-1.0dB tc{l&r··e � G · �jJ L,t-.: c � 6 1lilsl£tc J: G  VLBI � v:t l:�,  

LANDSAT, MOS tJ:. c· <Dffi£�{Bv:J:., 10  dB t.AJ:<D � - ::, 7/� i � 't fix. o ;:: c t,{b;o� � t-.:. 

L,f-.:iJ� � 't:l!lW<D�tt�;o� G ,  X .,., 7/ F 8 GHz 1tf<D�{B��!I L-'t S · X .,., 7/ F�FB"ffl * 

- :.-'�ffi..l,,.J.6:h""' � -e� Q c � *-. Q. 
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7 .JUffi£ EXOS-D <D T  v ;1- � 9 - �-fa;o��� c ts:. o v! ;6� � -e ts:. < ,  :tt!! .  f& mu ffi £ 

LANDSAT vc J: o mffi::*:�j:o J: �No m.#a:�<D !t!tlfH�it, #a:7$�itffi£ MOS vc J: G W7$Ji 

-�� -� · -�� �<D&���ffl�ho .  fflE*�Kk �-���� 0 *%7 YT 7 c  

L---c, il?lfi1£:tt!!vcj:ovt Q �fa°T - :5l 0) �ir_.1::0) fiffi1lilv:tvtU '? fflhts:. t. ,  <b 0) :o:� Q .  

-!. t::., VLBI tc J: G *�tiib<D iltll'.iEvc t n , --c  <b ,  is: 7  YT 7;:a;mffi*�!il-<D�i[L� c  ts:. 

G k�, :tt!!-��<DRM* 'l � ? - � <D $�M��---� c � 0 �� � 5 .  ��<D J: 5 K  

* 7  /'T T 'a:'.' fi?lm£:tt!!tc�1t� o ::.  c icj:o vt 0 �Ur�<Dfiffi11MO) m� �  ��*- 0 c � ,  �<D� 

mn:5t < � -! h o .  


