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̐Mitsubishi Electric Corp.  8-1-1 Tsukaguchi-Honmachi, Amagasaki-city, Hyogo, 661-8661 Japan 
̑Institute for Unmanned Space Experiment Free Flyer 2-12 Kanda-Ogawamachi, Chiyoda-ku, Tokyo, 101-0052 Japan 

E-mail:  ̐Yamamoto.Atsushi@cb.MitsubishiElectric.co.jp 

Abstract:  Many studies have been performed about beam control system on SSPS transmission. One of the most 
common methods is a retro-directive system using pilot signal from the ground base station. However, unless each 
antenna has common synchronized reference signal, the transmitted microwave front from each antenna does not always 
match, consequently the combined microwave power decreases because of the specific phase delay or variation of 
antennas’ position. To solve this problem, authors propose two concepts; (1) synchronizing the reference signal between 
the master and slave satellites by using closed loop technique, (2) controlling of each phase of transmitted wave from the 
satellites by utilizing the pilot signal and unique code from the base station.  

In this report, first, the method to synchronize the common reference signal in master and slave satellites by using the 
closed loop technique is introduced and the result that the concept is confirmed on a wired examination is described. 
Then, a new concept is introduced that dynamically compensate phase of the high power transmitted wave by giving a 
corresponding phase to a phase shifter set in each satellite as a way to control the phase of each transmitted wave from 
the satellites by utilizing the pilot signal and REV(Rotating Element electric field Vector) method. 
Keyword:  Space Solar Power System, Wireless power transmission, Retro-directive system, Reference control, 
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3. H/W ࡓ࠹ᣇᑼḮᝄ⛔ࠪࠬࡠ࠻  
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ജ#3 ߪ NWA ࠻ࡐߩ 2 ߳᛬ࠅߒ㧘ᤨߩߎ㧘

ࠍ㔚ᵄߡ߃ਈࠍㅒ⋧㊂ߩඨಽߦࡉࠬࠆࠁࠊ

ㅍᮨࠍߣߎࠆߔᡆࠅ߅ߡߒ㧘⒖⋧ེ#1㧘#4 ⋦ߡߦ

㊂ࠍਈࠆߡ߃㧚  
 

㔚ᄌ឵࿁〝 1 ࡈࡊ࡞ߡࠇߐജࠄ߆ࠨࠠࡒ㧘ߪ

ߚࠇߐỹᵄߢ࠲࡞ࠖ DC ᚑಽ (Vin)ࠍ㧘ࠝ࠻࠶ࡈ㔚

(Voffset)ߣน▚߇ེ⋦⒖ࠅࠃߦߣߎࠆߔേࠆߔ▸࿐

㧚ࠆߔ↪ߦߚࠆߖߐ㧘Ⴧߒߍᐩߢ߹  
㔚ᄌ឵࿁〝 2 㧘⒖⋧ེ#3ߪ ⋧㊂ߩඨಽߡߒኻߦ

ེ⋦⒖ࠍ #4 ↪ߡߒߣ〝㔚ᄌ឵࿁ߩߚࠆ߃ਈߦ

㧚ࠆ   
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䋭

+

Voffset

Vin

++

R1

R1

Rf1Rf2

R2

䇭LO
䋨㤛⦡䋩

RF䇭
䋨✛⦡䋩

IF

+15V

++

䋭

+

Rf3

R3

R3

+12䌾15V

+0.9䌾1.1V

Rf3

++

N
W
A

+15V

++

䋭

+

+17dB

#1
#3

#2

CPL

䉴䊕䉝䊅

䉥䉲䊨

䊐䉞䊦䉺#1

䊐䉞䊦䉺#2 ⒖⋧ེ#5

⒖⋧ེ#3

䊐䉞䊦䉺#3

䉦䊒䊤 ⋧Ყセེ

䊦䊷䊒
䊐䉞䊦䉺

㔚ᄌ឵࿁〝1㔚ᄌ឵࿁〝2

⒖⋧ེ#4⒖⋧ེ#1

Ⴧེ

ಽ㈩ེ

DIV

 
࿑ 3.2.2-1� ⋧หᦼ⹏ଔᤨߩ⚦ࠢ࠶ࡠࡉ࿑  

 
⸥ࠢ࠶ࡠࡉ࿑ࠍታߚߒḮᝄ⛔ࠪࠬࡓ࠹⹏ଔ

↪⹜㛎♽ߩᄖⷰࠍ࿑ 3.2.2-2 㧚ߔ␜ߦ  

 
࿑ 3.2.2-2� Ḯᝄ⛔ࠪࠬࡓ࠹⹏ଔ↪⹜㛎♽ᄖⷰ࿑  

 
3.2.3 � ⹜㛎ᣇᴺߣ⹜㛎᧦ઙ  
� 㧘ᣇะᕈ⚿วߪ࠲࠾ࡕߩᵄᒻࡓ࠻ࠢࡍࠬ 㧔ེCPL㧕
ࠕࡍ㧔ࠬࠩࠗ࠽ࠕࡓ࠻ࠢࡍ㧘ࠬࠄ߆࠻ࡐว⚿ߩ

ࠖ࠺ߪ⏕ߩ㧘⋧หᦼߚ߹㧚߁ⴕࠍ⏕ࠅࠃߦ㧕࠽

㧘⋧Ყセེ↪ࠍ㧕ࡠ㧔ࠝࠪࡊࠦࠬࡠࠪࠝ࡞࠲ࠫ

㧚ߚߞⴕߡߒ࠲࠾ࡕࠍሶ┵ߩ  
㧘〒㔌ߒᡆᮨࠍᄌേߩ㔌〒ߩ㑆ࡉ㧛ࠬ࠲ࠬࡑ

ᄌേᤨߩㅊᓥᕈࠍ⏕ߚࠆߔ㧘⒖⋧ེ#1 ⋦ࠆࠃߦ

ᄌൻ߇ 30q߹ߪߚ 60q߁ࠃࠆߥߣᓮ㔚ࠍᄌൻߐ

㧘2mߣᣇᴺࠆߖ 㧚ߚߞⴕߡߒᝌࠍ࡞ࡉࠤหゲߩ  
 
3.2.4 � ⋧หᦼ⹏ଔ⚿ᨐߣ⠨ኤ  
Ḯᝄ⛔ࠪࠬߩࡓ࠹⋧หᦼ⹏ଔ⚿ᨐࠍ࿑ 3.2.4-1

㧚ߔ␜ߦ  
Voffset>0.9V 㑆ᤨࠆߡߒኤⷰߢࡠ㓙㧘ࠝࠪߚߞߥߣ

ᵄᒻߡ߅ߦ㧘RF ߦᵄᒻߩ LO ᵄᒻࠅ߆߆߇ࠟ࠻ߩ㧘

ᵄᒻࠆߔ⥌৻߇㧚 3.2.4-1 㧘NWAߦ ⋦ߚߒቯ᷹ߢ

⺋Ꮕߩ⹏ଔ⚿ᨐߔ␜ࠍ㧚  
 

㪭㫆㪽㪽㫊㪼㫋㪔㪇㪅㪇㪇㪲㪭㪴

㪄㪇㪅㪌

㪄㪇㪅㪋

㪄㪇㪅㪊

㪄㪇㪅㪉

㪄㪇㪅㪈

㪇

㪇㪅㪈

㪇㪅㪉

㪇㪅㪊

㪇㪅㪋

㪇㪅㪌

㪄㪈㪅㪌㪜㪄㪇㪎 㪄㪈㪅㪇㪜㪄㪇㪎 㪄㪌㪅㪇㪜㪄㪇㪏 㪇㪅㪇㪜㪂㪇㪇 㪌㪅㪇㪜㪄㪇㪏 㪈㪅㪇㪜㪄㪇㪎 㪈㪅㪌㪜㪄㪇㪎

㪫㫀㫄㪼㩷㪲㫊㪴

㪭
㪶㪩
㪝
㪃㩷
㪭
㪶㪣
㪦
㩷㪲
㪭
㪴

㪚㪟㪈㩿㪩㪝㪀㪲㪭㪴 㪚㪟㪉㩿㪣㪦㪀㪲㪭㪴  
(a) ⋧หᦼ೨㧔Voffset=0.0V㧕  

㪭㫆㪽㪽㫊㪼㫋㪔㪇㪅㪐㪇㪲㪭㪴

㪄㪇㪅㪌

㪄㪇㪅㪋

㪄㪇㪅㪊

㪄㪇㪅㪉

㪄㪇㪅㪈

㪇

㪇㪅㪈

㪇㪅㪉

㪇㪅㪊

㪇㪅㪋

㪇㪅㪌

㪄㪈㪅㪌㪜㪄㪇㪎 㪄㪈㪅㪇㪜㪄㪇㪎 㪄㪌㪅㪇㪜㪄㪇㪏 㪇㪅㪇㪜㪂㪇㪇 㪌㪅㪇㪜㪄㪇㪏 㪈㪅㪇㪜㪄㪇㪎 㪈㪅㪌㪜㪄㪇㪎

㪫㫀㫄㪼㩷㪲㫊㪴

㪭
㪶㪩
㪝
㪃㩷
㪭
㪶㪣
㪦
㩷㪲
㪭
㪴

㪚㪟㪈㩿㪩㪝㪀㪲㪭㪴 㪚㪟㪉㩿㪣㪦㪀㪲㪭㪴  
(b) ⋧หᦼᓟ㧔Voffset=0.9V㧕  

࿑ 3.2.4-1 ⋧Ყセེᤨߩ㑆ᵄᒻ㧔LO ┵ሶ㧕  
 

 3.2.4-1� ߁ߦᄌൻ࡞ࡉࠤ NWA ⋧Ꮕ  

 
Port1-2 

㑆⋧Ꮕ 

ၮḰ⁁ᘒ

䈎䉌䈱⋧

Ꮕ 

⋧ᱜ 

 ᚻᲑߩ
⠨ 

ၮḰ⁁ᘒ -4.7㫦 0㫦 ⒖⋧ེ ⋧ᱜࠍⴕߚߞೋᦼ୯ 

㼺2L = -30㫦 -5.6㫦 -0.9㫦 ⒖⋧ེ 
䊙䉴䉺䊷䋯䉴䊧䊷䊑㑆䈱ᓔᓳ〒㔌䉕

30㫦㐳િ䈳䈚䈢(ㆃᑧ䈘䈞䈢)䇯 

㼺2L = -60㫦 -3.9㫦 +0.8㫦 ⒖⋧ེ 
䊙䉴䉺䊷䋯䉴䊧䊷䊑㑆䈱ᓔᓳ〒㔌䉕

60㫦㐳િ䈳䈚䈢(ㆃᑧ䈘䈞䈢)䇯 

㼺2L =-17.38㫦 -2.5㫦 +2.2㫦 䉬䊷䊑䊦 
䉶䊚䊥䉳䉾䊄䉬䊷䊑䊦 2m 䈲-17.38㫦

䈮⋧ᒰ䇯 

  

㧚ࠆߡߒ␜ߢภ╓ࠬ࠽ࠗࡑࠍࠇ㧘⒖⋧ㆃߪߢߎߎ

㧘Ӡ2Lߚ߹ 㧘߅ߥ㧚ࠆߡߒࠍ㔌ᄌേ〒ߩᓔᓳಽߪ

 3.2.4-1 ਛߩ Port1-2 㑆⋧Ꮕߪߣ㧘࠲ࠬࡑᯏߦ

タࠆߡߒၮḰḮߩജ┵ሶ (Port1)ߣ㧘ࠬࡉᯏߦ

ജߚࠇߐၮḰḮߩജ┵ሶ (Port2)ᮨࠍᡆࠅ߅ߡߒ㧘

⋧Ꮕ߇ 0q߫ࠇߢ㧘࠲ࠬࡑᯏ㧛ࠬࡉᯏߩ

⋧หᦼ߇ℂᗐ⊛ߥ⁁ᘒߢ⏕ࠆ߃⸒ߣߚࠇߐ㧚  
ᒁ߈࿁ߩ〝✢ߒ⋧ᱜࠍⴕߚߞ⁁ᘒ㧔 3.2.4-1

㧘ߪߢၮḰ⁁ᘒ㧕ࠆߌ߅ߦ -4.7qߩ⋧Ꮕⷰ߇ኤࠇߐ

㧘⒖⋧ེ#1ߦ㧚ห᭽ߚ ߢ 30q㧘60q⒖ߩ⋧㊂ࠍ⸳ቯߔ

ࠇߙࠇߘ㧘ߣࠆ -5.6q㧘 -3.9qⷰ߇ኤߚࠇߐ㧚৻ᣇ㧘

Por t1  

Por t2  
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17.38qߦ⋧ᒰࠆߔ 2m ᝌࠍ࡞ࡉࠤ࠼࠶ࠫࡒߩ

ߣࠆߔ -2.5qߩ⋧Ꮕࠍᓧࠆ㧚ၮḰ⁁ᘒࠍၮḰߡߒߣ㧘

⋧⺋Ꮕߣࠆߔ▚⸘ౣࠍ㧘࿁ߩ⹜㛎ߩ▸࿐ߪߢ㧘

ߩ㓙ߚߒᝌࠍ࡞ࡉࠤ࠼࠶ࠫࡒ 2.2q߇ᦨᄢߩ

⋧⺋Ꮕࠆߥߣ㧚3.2 ▸ߩ㧘⋧⺋Ꮕߦ߁ࠃߚߴㅀߢ▵

࿐ߪr5qએౝࠅߢ㧘ᧄ᷹ቯ⚿ᨐ߇⋧หᦼࠍේℂᬌ

㧚ߚࠇߐ⸽߇ߣߎߚᓧࠍᨐ⚿ߥ㧘ᗧߦߚࠆߔ⸽  

 

4. � S/W ࡓ࠹ᣇᑼḮᝄ⛔ࠪࠬࡠ࠻  
4.1. ᬌ⸛ࠪࠬߣࡓ࠹Ḯᝄ⛔ࡓ࠭ࠧ࡞ࠕ  

৻ᣇ㧘ࠕࠚ࠙࠻ࡈ࠰⊛ᚻᴺߡ↪ࠍḮᝄ⛔ࠪࠬ࠹

㧚࿑ࠆߢน⢻߽ߣߎࠆߔታࠍࡓ 4.1-1 ߦ S/W ࠻

ߦ㧘એਅߒ␜ࠍ࿑ࠫࡔࠗࡓ࠹Ḯᝄ⛔ࠪࠬߩᣇᑼࡠ

㧚ࠆߔ⺑ࠍࡓ࠭ࠧ࡞ࠕ  

⛔
ⴡᤊ

䊧䉪䊁䊅
ၮዪ

1T

2T NT

#1
#2

#N1"
2"

n"

Nmax=25 䉕ᗐቯ

ฦⴡᤊ⟲

1I
2I

NI

RF
ฃା↪

䊌䉟䊨䉾䊃
ାภㅍା↪

㔚ജᬌ䋯
ᜰ୯Ṷ▚

䊌䉟䊨䉾䊃
ㅍାᯏ

REVᴺ

䊶䊶䊶

⛔
ⴡᤊ

䊧䉪䊁䊅
ၮዪ

1T

2T NT

#1
#2

#N1"
2"

n"

Nmax=25 䉕ᗐቯ

ฦⴡᤊ⟲

1I1I
2I2I

NI

RF
ฃା↪

䊌䉟䊨䉾䊃
ାภㅍା↪

㔚ജᬌ䋯
ᜰ୯Ṷ▚

䊌䉟䊨䉾䊃
ㅍାᯏ

REVᴺ

䊶䊶䊶

 
࿑ 4.1-1� S/W ࡓ࠹Ḯᝄ⛔ࠪࠬߩᣇᑼࡠ࠻  

 

㧨ࡓ࠭ࠧ࡞ࠕ㧪  

1. ⴡᤊ࿁〝ߩන⚐ൻߚߩ㧘⛔ⴡᤊߢᵄᢙห

ᦼߚߒၮḰḮࠍฦⴡᤊ⟲ߦኻߡߒή✢ಽ㈩ࠍⴕ߁㧚 

2. ᝄࠬ࡞ࡄࡁࡕᣇᑼ↪ࠍ㧘࠻࠶ࡠࠗࡄାภࠃߦ

 㧚ࠆߖߐㅊየߦᣇะߩၮዪ࠽࠹ࠢࠍฦⴡᤊߡߞ

3. ฦⴡᤊߩㅍାᵄߩหᦼࠍขߚࠆ㧘ฦⴡᤊߦ⁛┙

Ḯᝄ⛔ฃ㔚ߚߌ⸳ߦ㧘ฃ㔚ㇱߌ⸳ࠍེ⋦⒖ߚߒ

ᓮㇱߢ↢ᚑߚߒᓮାภࠄ߆ฃ㔚ㇱߢᓧࠆࠇࠄ

㔚ജ߇ᦨᄢߦ߁ࠃࠆߥߦฦ⒖⋧ེࠍᓮࠆߔ㧚  

 

ⷐߪ㧘ⴡᤊ㑆ߪߢ⋧หᦼࠍⴕߕࠊ㧘ၮḰḮࠍή✢ಽ

㈩ࠅߢߺߩࠆߔ㧘࠽࠹ࠢߩၮዪࠄ߆ㅍାߐ

ᄢ㔚ജࠄ߆⟲㧘ฦⴡᤊߦᣇะߩାภ࠻࠶ࡠࠗࡄࠆࠇ RF

㧘REVߦ߁ࠃࠆߔߦᦨᄢࠍ㔚ജࠆߔㅍઃࠍ ᴺ ↪ࠍ[11]

ߩࠄ߆ฦⴡᤊߡ RF ⋧ࠍ⺞ᢛࠆߡߒ㧚  

 

ᚻ㗅ߣ᭴ᚑࡓ࠹ࠬࠪ .4.2  
࿑ 4-2 㧚ߔ␜ࠍ࿑ࠢ࠶ࡠࡉౝㇱ᭴ᚑߩ⟲㧘ฦⴡᤊߦ

ߒฃାࠍାภ࠻࠶ࡠࠗࡄߪ⟲㧘ฦⴡᤊࠅࠃߦ᭴ᚑߩߎ

ߦ㧘ฦⴡᤊߦ߽ߣߣࠆߔㅊየߢᣇᑼࠬ࡞ࡄࡁࡕᝄߡ

ߢⴡᤊߢߣߎࠆߔ⺞ᓳࠍ╓ภ⼂ߚࠇࠄߡᒰࠅഀ

⋧ᓮߩή್ࠍᢿࠄ߇ߥߒ⋧ࠍᓮߒ㧘࠽࠹ࠢ

ၮዪߦᄢ㔚ജ RF 㧚ࠆߢน⢻߇ߣߎࠆߔㅍ㔚ࠍ  

ฦⴡᤊ䈱ో⋧
䉕⺞ᢛ䈜䉎⒖⋧ེ

⼂╓ภ䉕䊌䉟䊨䉾䊃
ାภ䈫䈮ฃା䈜䉎

⼂╓ภ

䍨䍽䍐䍹䍍䍢ାภ

ᄢ㔚ജRF

䍨䍽䍐䍹䍍䍢ାภ

⼂╓ภ

 
࿑ 4-2� Ḯᝄ⛔ࠪࠬࡓ࠹ౝㇱ᭴ᚑࠢ࠶ࡠࡉ࿑  

 

� ࿑ 4-3 ࠍ⺑ߩ⋠㧘ฦ㗄ߒ␜ࠍ࠻ࡖ࠴ࡠࡈߦ 1

㨪8 㧚ߔ␜ߦ  

㐿ᆎ

k䋽1

⼂╓ภ䋨k䋩䉕
ᜰቯ䈜䉎䇯

㔚ജ୯P䉕ᬌ䈜䉎䇯

k=k+1

k䋾N

⚳ੌ

Ḯᝄಽ㈩䈜䉎䇯

䊌䉟䊨䉾䊃ାภ䉕ฃା䈚䇮
䊧䉪䊁䊅ၮዪ䈫䈱

㐽䊦䊷䊒䉕ቢᚑ䈘䈞䉎

(1)

(2)
(3)

(4)

(5)

REVᴺ䉕ⴕ䈉䇯

(6)

(7)

(8)

ฦk䈱⋧䈱ᄌᦝ䉕

หᤨ䈮ᜰ䈜䉎䇯

㐿ᆎ

k䋽1

⼂╓ภ䋨k䋩䉕
ᜰቯ䈜䉎䇯

㔚ജ୯P䉕ᬌ䈜䉎䇯

k=k+1

k䋾N

⚳ੌ

Ḯᝄಽ㈩䈜䉎䇯

䊌䉟䊨䉾䊃ାภ䉕ฃା䈚䇮
䊧䉪䊁䊅ၮዪ䈫䈱

㐽䊦䊷䊒䉕ቢᚑ䈘䈞䉎

(1)

(2)
(3)

(4)

(5)

REVᴺ䉕ⴕ䈉䇯

(6)

(7)

(8)

ฦk䈱⋧䈱ᄌᦝ䉕

หᤨ䈮ᜰ䈜䉎䇯

 
࿑ 4-3� S/W ࠻ࡖ࠴ࡠࡈᣇᑼࡠ࠻  
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1. Ḯᝄ⛔ࠍⴕ߁ⴡᤊࠄ߆㧘ฦⴡᤊ⟲ߦኻߡߒ㧘ห

৻ၮḰḮࠍή✢ಽ㈩ࠆߔ㧔㕖หᦼ㧕㧚  
2. ฦ࠽࠹ࡦࠕ㧔#k㧕  㧔1҇k҇N㧕࠻࠶ࡠࠗࡄߪାภ

ࠅࠃߦ S/W ↪ࠍ㧕ᣇᑼࠬ࡞ࡄࡁࡕ㧔ᝄࡠ࠻

ᣇะTkߩ࠽࠹ࠢߡ 㧚ࠆߔᬌ⍮ࠍ  
3. ฦ࠽࠹ࡦࠕ㧔#k㧕ߪTk ᣇะ߳ࠍࡓࡆᜰะࠆߔ㧚  
4. ⴡᤊోࠕࠍേߚࠆߖߐ㧘ฦⴡᤊߦߣߏ

㊂Ik⋦⒖ߒ⟎㈩ࠍེ⋦⒖ߩߟ৻߁߽ 㧚ࠆቯࠍ  
5. วᚑߚࠇߐ RF 㧘REVߒฃ㔚ߡ߅ߦ࠽࠹ࡦࠕࠍ

ᴺ↪ࠍ㧘ฃ㔚㔚ജ߇ᦨᄢࠆߥߣIk 㧚ࠆߔᬌࠍ  
Ikߪߢߎߎ .6 ߓหߢೋᦼ⁁ᘒߪ㧘ฦⴡᤊߕߖᦝᣂߪ

㧚ߔࠅ➅ࠍࡦ࠴࡞  
Ikߩߡో .7 ߣାภ࠻࠶ࡠࠗࡄߡߒ▚Ṷࠍᜰ୯ߩ

㧚ࠆߔㅍାߦⴡᤊߦ  
8. ฦ࠽࠹ࡦࠕ㧔#i㧕ߪTk ᣇะ߳ࠍࡓࡆᜰะߟߟߒ㧘

Ik 㧚ࠆߔㅍାࠍࡓࡆߡߞ߽ࠍ⋧Ꮕߩ  
 

 

4.3. 㗴ὐ  
� ᧄᣇᑼߪߦ㧘એਅߩ⺖㗴߇ሽࠆߔ㧚  
�ㅦᐲ㧦ࡊ࡞ (1) 36000km ߢశㅦߪߦᓔᓳߩ 0.24sec

ᔅⷐࠆߢ㧚REV ᴺߩߢಣℂߪ 10msec 㧘ߡߒߣ

⸘ 0.25sec㧚⒖⋧ེߩേᤨ㑆ߪήⷞߤ߶ࠆ߈ߢ⍴

㧘REVߒߣ ᴺߩಣℂࠍฦⴡᤊߦߣߏⴕࠇߔߣ߁

߫㧘ⴡᤊ߇ 25 ᯏሽߡߒߣࠆߔ 0.25sec�25=6.25
⑽㧚㕒ᱛ゠ⴡᤊߪ࠻ࡈ࠼ߩ 1m/12hr 㧘ࠅߢ

0.15mm/6.3sec 㧚0.15mmࠆߔᒰ⋦ߦ ߪ 5.8GHz ߢ

⚂ 1deg ߢࠇߕ⋦ߩ⒟ᐲߩߎ㧘ߚࠆߔᒰ⋦ߦ

 㧚ࠆࠇࠄ߃⠨ߣߩ߽ࠆ߈ߢήⷞߪ㧘ᝄᄌൻ߫ࠇ
(2) ᓸᒙାภߣᄢ㔚ജ㑆ߩ S/N Ყ㧦� ାภ࠻࠶ࡠࠗࡄ

ᵄᢙ߳ߩᄢ㔚ജ RF ߚࠆߔ࿁ㆱࠍߺㄟࠇṳߩ

S/N Ყ߇ᔅⷐ㧚  
(3) ⋧ᱜ㧦� ฦ⚛ሶߩ⋧ࠍឥߚࠆ߃㧘ⴡᤊౝ

ㇱߩߢ RF ᵄᢙߩಽ㈩ߪߦ╬㐳㈩✢߇ᔅⷐ㧚  
 

5. � ߣ߹  
�ع H/W ࡓ࠹ᣇᑼḮᝄ⛔ࠪࠬࡠ࠻  
ၮḰḮߢߣߎࠆߔ৻⛔ࠍ㧘࠻࠶ࡠࠗࡄߩࠄ߆ାภ

߆㧘ⶄᢙⴡᤊߡߞࠃߦ㑐ଥߩ⋦㧘ᓎ߫ࠇߔฃାࠍ

หߦ࠻ࠗࠨ࠽࠹ࠢߩ㧘ߒ⥌৻߇ᵄ㕙ߩ㔚ᵄߩࠄ

⋧ߢㅍ㔚߇ߣߎࠆߔน⢻ࠆߢ㧚   
�ع S/W ࡓ࠹ᣇᑼḮᝄ⛔ࠪࠬࡠ࠻  
ⴡᤊߢၮḰḮ߽ߣߊߥߒ৻⛔ࠍ㧘ࠗࠨ࠽࠹ࠢ

ᩮరߩ㧘ⴡᤊ߁ࠃࠆߥߣᦨᄢ୯ߦᏱ߇ฃ㔚㔚ജߩߢ࠻

ߢߣߎࠆߔቯ⸳ࠍ㗅ᰴ㧘⋧㊂ߡߒኻߦེ⋦⒖ߩ

ߩߢ࠻ࠗࠨ࠽࠹ࠢ RF ⋧ࠍឥ߃㧘ߦࠢ࠶ࡒ࠽ࠗ࠳

ⴡᤊߩࠄ߆ㅍା㔚ജࠍᓮน⢻ߥㅢࠍߒᓧߚ㧚ᧄᬌ

ߪߢ⸛ 25 ᯏ߹߇ࠆߢߢ㧘ታ↪ SSPS ᓮߚ߃ᝪࠍ

㧚ࠆߔߣ⸛ᬌߩᓟߪߡߟߦᢙࡊ࡞ࠣ  

 

6. ᓟߩዷ㐿  
H/W Ḯᝄ⛔ߚ↪ࠍᣇᑼࡉࠖ࠹ࠢࠖ࠺ࡠ࠻

ߩࠄ߆㧘ߢߣߎࠆߔ৻⛔ࠍ㧘ၮḰḮߪߢࡓ࠹ࠬࠪ

ߞࠃߦ㑐ଥߩ⋦㧘ᓎ߫ࠇߔฃାࠍାภ࠻࠶ࡠࠗࡄ

ࠢߩ㧘ߒ⥌৻߇ᵄ㕙ߩ㔚ᵄߩࠄ߆㧘ⶄᢙⴡᤊߡ

㧚ࠆߢน⢻߇ߣߎࠆߔㅍ㔚ߢ⋦หߦ࠻ࠗࠨ࠽࠹  
৻ᣇ㧘S/W ߣߎࠆ↪ࠍᣇᑼࡉࠖ࠹ࠢࠖ࠺ࡠ࠻

ߡߒኻߦེ⋦⒖ߩฦⴡᤊࠄ߆࠻ࠗࠨ࠽࠹ࠢ㧘ߢ

⋧㊂ࠍ⸳ቯߦࠢ࠶ࡒ࠽ࠗ࠳ߢߣߎࠆߔⴡᤊߩࠄ߆ㅍ

ା㔚ജߩ⋧ࠍᱜߒ㧘ߩߢ࠻ࠗࠨ࠽࠹ࠢฃ㔚

㔚ജࠍᓮ߇ߣߎࠆߔน⢻ࠆߢ㧚  
 

ᢥ    ₂  
[1]  M. L. Stancoti, et.al., ”Space solar power :A fresh 

look feasibility study-Phase I report”, Report 
SAIC-96/1038 Space Application International 
Corporation for NASA LeRC Contract NAS3-26565, 
Schaumburg, Illinois,1996.J.C. 

[2]  J. C. Mankins, “A fresh look at the concept of space 
solar power”, Proc. of SPS’97, Montreal, S7041, 
1997. 

[3]  S. Sasaki, Y. Naruo and M. Nagatomo, “Engineering 
research for solar power satellite SPS2000”, Proc. Of 
SPS’97, Montreal, pp.73-77, 1997. 

[4] ቝቮ⥶ⓨ⎇ⓥ㐿⊒ᯏ᭴㧘̌ JAXA ࡀቝቮࠛࠆߌ߅ߦ
ࡓ࠹ࠬࠪ↪ࠡ࡞ (SSPS)⎇ⓥߩ⁁ 㧘̍ାቇᛛႎ
SPS2008-01㧘2008. 

[5]  ⽷࿅ᴺੱήੱቝቮታ㛎ࠪࠬࡓ࠹⎇ⓥ㐿⊒ᯏ᭴㧘̍  
SSPS ࠆߔ㑐ߦ USEF ᵴേ⁁ᴫߩ (2007 ᐕᐲ ) 㧘̍ା
ቇᛛႎ SPS2008-02㧘2008. 

[6]  K. Hashimoto, K. Tsutsumi, N. Shinohara, and H. 
Matsumoto, “Beam Control System with Spread 
Spectrum Pilot Signals for Solar Power Satellite”, 
Proc. of URSI,p.1284(H Special P7), August 2002. 

[7]  N. Kaya, “Development and Demonstration of New 
Retrodirective Antenna System for Solar Power 
Satellite of Sandwich Structure”, Proc. International 
symposium on Antenna and Propagation, Vol. 3. 
pp1419-1422. 2000. 

[8]  ᨋጊ㧘ᣣ᥊㓉㧘㊁ፉବ㓶㧘ᄢችቇ㧘દ⮮♖ᒾ㧘̍
DSP ࡓ࠹ାภᣇะᬌ⍮ࠪࠬ࠻࠶ࡠࠗࡄߚ↪ࠍ
ၮ␆⊛⎇ⓥߩ 㧘̍ᐔᚑ 14 ᐕᐲ㔚᳇㑐ଥቇળർᶏ
ᡰㇱㅪวᄢળ㧘151㧘Oct㧘2002. 

[9]  ศ↰㓶ノ㧘ኹ↰ೣᐘ㧘㕍ጊᵗశ㧘Ꮉፒ❥↵㧘ޘ
ᧁㅴ㧘↰ਛቁᴦ㧘̍ ේဳࠕࡉࠖ࠹ࠢࠖ࠺ࡠ࠻
ࠢ ࠹ ࠖ ࡉ 㓸 Ⓧ ࠕ ࡦ ࠹ ࠽ ߩ ⹜  㧘̍ ା ቇ ᛛ ႎ 㧘
ED2001-212-223㧘pp.45-50, Jan. 2002. 

[10] ᳓㊁ብ㧘↰ᐢ㧘᪖Ꮉᒄൎ㧘㜞↰ᐘ㧘ᳰ᧻
ኡ㧘⮮ਯ㧘USEF-SSPS ᬌ⸛ࡓ࠴㧘̌ ࡠ࠹ࡋ
ࡉࠖ࠹ࠢࠖ࠺ࡠ࠻ࠕࠚ࠙࠼ࡂᣇᑼࡦࠗ࠳
⊑㐿ߩ࠽࠹ࡦࠕ 㧘̍╙ 48 ࿁ቝቮ⑼ቇᛛⴚㅪว⻠Ṷ
ળ⻠Ṷ㓸㧘2004㧘pp.98-102. 

[11] ⌀㊁ᷡม㧘 ᧁቁ⥋㧘 ࠹ࡦࠕࠕ࠼࠭ࠗࠚࡈ”
ሶᝄ⋧᷹ቯᴺ⚛ߩ࠽ --⚛ሶ㔚⇇࡞࠻ࠢࡌ࿁ォ
ᴺ --”㧘ାቇ⺰㧘Vol. J65-B, No5, pp.555-560, May 
1982. 

58


