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Abstract  We have been researching and developing the STICS㸦Satellite / Terrestrial Mobile Communication System㸧. 
This communication system will be especially useful for emergency communications during disasters. For this system, a large satellite 
antenna is necessary and then we have been studying the satellite antenna with approximately 30m aperture size. This antenna 
consists of deployable reflector and phased array feed, and performs the multi beam formation. For studying this antenna, array 
feed weighted by digital beam forming network (DBF)/channelizer is developed. In this paper, radiation patterns of this feed 
with mesh reflector are measured and studied for fundamental experiment of antenna with DBF/channelizer. 
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ࡁࡀ࠼ࡲ .1  

࣒ࢸࢫࢩᆅୖ㸭⾨ᫍඹ⏝㟁ヰࡣࡽ⪅➹ (Satellite / 
Terrestrial Integrated Mobile Communication System, 
STICS)ࡢ◊✲࣭㛤Ⓨࢆ㐍ࡿ࠸࡚ࡵ ࢆ࣒ࢸࢫࢩࡢࡇࠋ[1]

ᐇ⌧ࡣ࡟ࡵࡓࡿࡍ⾨ᫍᦚ㍕ࡣࢼࢸࣥ࢔㔜せ࡞ᢏ⾡࡛࠶

㛤ཱྀᚄࠊࡾ 30m ࢆࢼࢸࣥ࢔㟁཯ᑕ㙾⤥࣮ࣞ࢔ࡢࢫࣛࢡ

᳨ウࠋࡿ࠸࡚ࡋ⤥㟁㒊ࢆ࣮ࣞ࢔ࢻࢬ࣮࢙ࣇࡣᵓᡂࠊࡋ

ྛ⣲Ꮚࢡ࣮࣡ࢺࢵࢿࢢ࣑࣮࢛ࣥࣇ࣒࣮ࣅࣝࢱࢪࢹࡣ࡟

㸭ࢨ࢖ࣛࢿࣕࢳࣝࢱࢪࢹ (DBF/ࢨ࢖ࣛࢿࣕࢳ ࡚ࡋ௓ࢆ(

⤥㟁ࢆ࣒࣮ࣅࢳ࣐ࣝࡣࢼࢸࣥ࢔ࠋࡿࢀࡉᙧᡂࠊࡋ᝿ᐃ

ࡣつᶍࡿࡍ 100 ⣲Ꮚ 100 ࠸࡚ࡋウ᳨ࢆ㟁㒊⤥ࡢ࣒࣮ࣅ

ᢏ⾡ヨ㦂⾨ᫍϯᆺࡣࢼࢸࣥ࢔㟁཯ᑕ㙾⤥࣮ࣞ࢔ࠋࡿ

㸦ETS-ϯ㸧࡛⏝ࢼࢸࣥ࢔ࠊࢀࡽ࠸≉ᛶ࡟㛵ࡿࡍᐇ㦂࠾

ࡓࡁ࡚ࡋᐇ᪋ࢆホ౯ࡧࡼ ࣞ࢔ࡣࢼࢸࣥ࢔ࡢࡇࠋ[3],[2]

ࡀ⣲Ꮚᩘࡢ࣮ 31 ࡜ᗘ⛬࣒࣮ࣅᩘࡣ࣒࣮ࣅ࡛ STICS ẚ

ࢸࣥ࢔኱ᆺ཯ᑕ㙾ࡿࡅ࠾࡟㌶㐨ୖࠊࡀࡿ࠶ᑠつᶍ࡛࡭

STICSࠋࡓࡁ࡚ࡋド᳨ࢆㄢ㢟ࡿࡍ㛵࡟ᛶ≉ࡢࢼ ⌧ᐇࢆ

ࠊࡾ࠶ᚲせ࡛ࡀ㧗ᶵ⬟໬ࡢࢼࢸࣥ࢔ᦚ㍕ࡣ࡟ࡵࡓࡿࡍ

STICS ࣟࢼ࢔ࢆࢡ࣮࣡ࢺࢵࢿࢢ࣑࣮࢛ࣥࣇ࣒࣮ࣅࡣ࡛

ࡁᥦ౪࡛ࡀࢫࣅ࣮ࢧ࡞࠿⣽ࠊ࡚࠼ኚ࡟ࣝࢱࢪࢹࡽ࠿ࢢ

࡞ᑠつᶍࡎࡲ࡛ࡇࡑࠋࡿ࠸࡚ࡋ㛤Ⓨࢆࢼࢸࣥ࢔ࡿ DBF/
ᶵ⬟ホ࡚ࡋ㛤Ⓨࢆ⣲Ꮚ࣮ࣞ࢔㟁⤥ࡧࡼ࠾ࢨ࢖ࣛࢿࣕࢳ

౯ࢆᐇ᪋ࡓࡋ ヨࡓࡏࢃྜࡳ⤌࡜཯ᑕ㙾࡟ᐇ㝿ࡓࡲࠋ[4]

㦂ࢆᐇ᪋ࡢࢼࢸࣥ࢔࡚ࡋᇶᮏᶵ⬟☜ㄆࢆᐇ᪋ࡓࡋ

ࡀᚄ┤ࡣ཯ᑕ㙾ࡓ࠸⏝࡟ࡵࡓࡢㄆ☜ࡢࡇࠋ[6],[5] 3.3m
ȭ࡛࡞࠺ࡼࡢࡇࠋࡿ࠶኱ᆺࢆࢼࢸࣥ࢔ࡢ ᐃ࡛ࡿࡁタ

ഛࡣ㝈ࡣࡽ⪅➹ࠊࡾ࠾࡚ࢀࡽி㒔኱Ꮫ⏕Ꮡᅪ◊✲ᡤ 

㧗ᗘ࣐ࣟࢡ࢖Ἴ࢚࣮ࢠࣝࢿఏ㏦ᐇ㦂⿦⨨࣏࣮ࣥࣞࣉࡢ

㛤Ⓨࡓࡲࠋࡓࡋ⏝฼ࢆ⨨ᐃ⿦ ࢻ࣮ࣝ࢕ࣇ࢔ࢽ࣭࣮ࣛ

ࡓࡋ DBF/ࡢࢨ࢖ࣛࢿࣕࢳᇶᮏᶵ⬟ࡢ☜ㄆ16ࠊ࡟ࡵࡓࡢ
⣲Ꮚ࡜࣮ࣞ࢔ࡢ཯ᑕ㙾ࡓࡏࢃྜࡳ⤌ࢆヨ㦂ࢆᐇ᪋࡚ࡋ

ホ౯᳨ウࡓࡋ ࡣ࡛ࡇࡇ࡟ࡽࡉࠋ[7] DBF/ࢨ࢖ࣛࢿࣕࢳ

ࡧࡼ࠾ᐃᐇ㦂 ࣮ࣥࢱࣃࢼࢸࣥ࢔ࡢࡵࡓࡢᶵ⬟☜ㄆࡢ

ホ౯ࢆᐇ᪋ࡢࡽࢀࡇࠋࡿ࠸࡚ࡋᐇ㦂⤖ᯝࠊ࡟ࡧࡽ࡞௒

ࠋࡿࡍሗ࿌࡚࠸ࡘ࡟ㄢ㢟࡜ࡵ࡜ࡲࡢウ⤖ᯝ᳨ࡢ࡛ࡲ  
 

2. ᦚ㍕ࡢࢼࢸࣥ࢔ᴫせ  
STICS ㏻ࡢࡽࡕ࡝ࡢ⣔ᫍ⾨࡜ᆅୖ⣔ࡣᦠᖏ➃ᮎࡣ࡛

ಙ⥙ࡶ࡟᥋⥆ྍ⬟࡞ᶵ⬟ࢆ᭷ࡋ㸪 ᦠᖏ➃ᮎࡿࡼ࡟㉸ᑠ

ᆺࡿࡼ࡟ࢼࢸࣥ࢔ᫍ⾨ࡢ㡢ኌ㏻ಙ➼ࢆ୺࡜ࢫࣅ࣮ࢧ࡞
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᝿ᐃࠊࡓࡲࠋࡿ࠸࡚ࡋ㟈⅏᫬ࠊࡣ࡟ᆅୖ࡛཰ᐜࢀࡁࡋ

ࢡࢵ࢕ࣇࣛࢺࢆࢫ࣮ࢯࣜᫍ⾨ࠊࡋື⛣࡟ᫍ⾨ࢆ࿧࠸࡞

⾨ࠊࡵࡓࡢࡑࠋࡿ࠸࡚ࢀࡲྵࡀ⬟ᶵࡿࡍไᚚ࡚ࡌᛂ࡟

ᫍᦚ㍕ࡣࢼࢸࣥ࢔ࡿࡍ฼ᚓࡀ㧗ࡃ㧗ᶵ⬟࡛ࡀ࡜ࡇࡿ࠶

ồࠋࡿࢀࡽࡵ  

2.1. 䝡䞊䝮㓄⨨  
ᵓ࡛࣒࣮ࣅࢳ࣐ࣝࠊࡵࡓ࠸㧗ࡀせồ฼ᚓࡣࢼࢸࣥ࢔

ᡂࠋࡿࢀࡉᅗ 1 ᪥ᮏࠊ࡛ࡢࡶࡓࡋ♧ࢆ㓄⨨౛࣒࣮ࣅࡣ

ᮏᅵࡧࡼ࠾⤒῭Ỉᇦࢆ 100 ࠸࡚ࡋ࣮ࣂᗘ࡛࢝⛬࣒࣮ࣅ

࡟᪉ᘧࢼࢸࣥ࢔ࠊ⣲Ꮚ㓄ิࠊ⨨㓄࣒࣮ࣅࡢࡽࢀࡇࠋࡿ

ࡓࡋᐇ᪋ࢆᛶホ౯≉ࠊࡋウ᳨࡚࠸ࡘ ࠋ[8]  

    
ᅗ 1 STICS ⨨㓄࣒࣮ࣅࡢ  

 
ࡀᩘ࣒࣮ࣅ࡟࠺ࡼࡢࡇ 100 ⛬ᗘࢀࡑࡣࡓࡲ௨ୖᙧᡂ

ࢡ࣮࣡ࢺࢵࢿࢢ࣑࣮࢛ࣥࣇ࣒࣮ࣅࡣ࡛ࢼࢸࣥ࢔ࡿࡍ

(BFN)࡛ࢢࣟࢼ࢔ࡣᙧᡂࡣ࡜ࡇࡿࡍ」㞧࡛㞴ࠊࡃࡋ

STICS ࢡ࣮࣡ࢺࢵࢿࢢ࣑࣮࢛ࣥࣇ࣒࣮ࣅࣝࢱࢪࢹࡣ࡛

(DBF)ࠋࡿ࠸࡚࠸⏝ࢆ  

2.2. 䜰䞁䝔䝘᪉ᘧ  
STICS 㟁཯ᑕ⤥࣮ࣞ࢔ࡣ᪉ᘧࢼࢸࣥ࢔ࡿ࠸⏝࡛

㙾ࢆࢼࢸࣥ࢔᝿ᐃࠋࡓࡋ  

 
ᅗ㸰 ᝿ᐃࡿࡍᦚ㍕ࢼࢸࣥ࢔ᵓᡂ  

┤᥋ᨺᑕࡣ࡛ࢼࢸࣥ࢔࣮ࣞ࢔ࡢ㛤ཱྀࡀ኱࡚ࡂࡍࡁ

⣲Ꮚᩘࡀ⭾኱ࠊࡵࡓࡿ࡞࡟཯ᑕ㙾ࠋࡿ࠸࡚࠸⏝ࢆᅗ 2
ࡀ⣲Ꮚ㸧࣮ࣞ࢔㟁㒊㸦⤥ࠋࡍ♧ࢆᵓᡂࢼࢸࣥ࢔࡟ 800mm
ࣇࡣࢀࡇࠊࡀࡿ࠸࡚ࡋື⛣࡟཯ᑕ㙾᪉ྥࡽ࠿Ⅼ↔࡝࡯

ࠋࡿ࠶࡛ࡵࡓࡿࡏࡓᣢࢆ⬟ᶵ࣮ࣞ࢔ࢻࢬ࣮࢙  
཯ᑕ㙾᳨ࡣウࡿࡍ࿘Ἴᩘᖏࡀ S ᖏ࡛ࠊ࡜ࡇࡿ࠶㛤ཱྀ

ᚄࡀ 30m ᒎࣗࢩࢵ࣓ࠊ࡜ࡿࡍ៖⪄ࢆ࡜ࡇࡿ࠶࡛ࢫࣛࢡ

㛤㙾㠃ࡀ㐺ࠋࡿࡍ௨ୗ࡛ࡣᮏࢼࢸࣥ࢔ᵓᡂࢆ๓ᥦ᳨࡟

ウࠋࡃ࠸࡚ࡋ  
 

ヨ㦂࡜ウㄢ㢟᳨ࡿࡍᑐ࡟ࢼࢸࣥ࢔ .3  
STICS ࠊ≦ᙧ࣒࣮ࣅ࡟ᰂ㌾ࡣ࡟⅏ᐖ᫬ࡣࢼࢸࣥ࢔ࡣ࡛

఩⨨ࡀᑐᛂ࡛࡟࠺ࡼࡿࡁ᝿ᐃࡓࡲࠋࡿ࠸࡚ࢀࡉ࿘Ἴᩘ

ࢳ࡞㧗ᗘ➼ࡿࡍⓗኚ᭦ືࠊࡘ࠿࡟ព௵࡟࡜ࡈ࣒࣮ࣅࢆ

ࣞ࢔ࡣᛶ≉ࢼࢸࣥ࢔ࠋࡿࢀࡉせồࡀ⬟ᶵࡢࢨ࢖ࣛࢿࣕ

࣮⤥㟁㒊ࢆไᚚࡿࡍ DBF/ࡢࢨ࢖ࣛࢿࣕࢳ≉ᛶ࡟ᕥྑ

/DBFࠊ㟁㒊⤥࣮ࣞ࢔ࠊࡋ៖⪄ࢆࢀࡇࡣࡽ⪅➹ࠋࡿࢀࡉ
ࢆᐃ ࣮ࣥࢱࣃࡓࡏࢃྜࡳ⤌ࢆ཯ᑕ㙾࡜ࢨ࢖ࣛࢿࣕࢳ

ᐇ᪋࡚ࡋせồࡿࢀࡉᶵ⬟࣭ᛶ⬟☜ㄆ࡜ㄢ㢟ᢳฟࡗ⾜ࢆ

ࡿࡍ㛵࡟௨ୗ࡟≉ࠋࡓ 3 㡯┠ࢆㄢ㢟࣮ࣥࢱࣃ࡚ࡋ࡜ 

ᐃ࣭ᐇ㦂ࢆᐇ᪋ࠋࡓࡋ  
(1) ㉸࣐࣒࣮ࣝࣅࢳᙧᡂᢏ⾡  

(2) పࣈ࣮ࣟࢻ࢖ࢧ໬ᢏ⾡  

(3) ཯ᑕ㙾㟁Ẽᛶ⬟ホ౯  

 ᐃ࣮ࣞ࢔ࡓࡋ⤥㟁㒊ࡢ⣲Ꮚᩘࡣ 16 ⣲Ꮚ࡛ࠊࡀࡿ࠶

100 ⣲Ꮚࢆ⪃៖ࡓࡋホ౯᳨ウࠋࡿ࠸࡚ࡗ⾜ࢆ  
௨ୗྛ࡟㡯┠࡜ヨ㦂ࡢᴫせࢆ㏙ࠋࡿ࡭  

3.1. ㉸䝬䝹䝏䝡䞊䝮ᙧᡂᢏ⾡  
100 ⣲Ꮚ100ࠊ ࢆ࣒࣮ࣅࢳ࣐ࣝࡢࢫࣛࢡ࣒࣮ࣅ DBF/

ࡍㄆ☜ࢆ࡜ࡇࡿࡁᙧᡂ࡛࡛࡜ࡇࡿ࠸⏝ࢆࢨ࢖ࣛࢿࣕࢳ

࡟ࡵࡓࡢࡑࠋࡿ DBF ཯ᑕ㙾ࡁタᐃ࡛ࡾ᝿ᐃ㏻ࡀ⬟ᶵࡢ

ࡍㄆ☜ࢆ࡜ࡇࡿ࠸࡚ࢀࡽᚓࡀ࣮ࣥࢱࣃࡢᡤᮃ࡚ࡋ௓ࢆ

࣒࣮ࣅࡢᩘ「࡚ࡋ࡜ㄆ☜ࡢ⬟ᶵࢨ࢖ࣛࢿࣕࢳࡓࡲࠋࡿ

ᐇࢆᐃ ࣮ࣥࢱࣃࡢᩘ「࡟᫬ྠࠊᙜ࡚ࡾ๭ࢆ࿘Ἴᩘ࡟

᪋ࠋࡿࡍ  

3.2. ప䝃䜲䝗䝻䞊䝤໬ᢏ⾡  
࿘Ἴᩘࢆ᭷ຠ฼⏝࡟࣒࣮ࣅ࡟ࡵࡓࡿࡍ๭ࡾᙜ࡚ࡓ

ᖏᇦࡾ⧞ࢆ㏉ࡋ౑⏝࡜ࡇࡿࡍ᝿ᐃࡵࡓࡢࡑࠋࡿ࠸࡚ࡋ

࢖ࢧ࡟ࡵࡓࡿࡍᢚᅽࢆ΅ᖸࡿࡍᑐ࡟➼࣒࣮ࣅ㞄᥋ࡣ࡟

ࠋ࠸࡞ࡽ࡞ࡤࢀࡅ࡞ࡆෆ࡛ୗ࢔࢚ࣜࡢᡤᮃࢆࣈ࣮ࣟࢻ

100 ⣲Ꮚࢆ᝿ᐃࣈ࣮ࣟࢻ࢖ࢧࡢ࣒࣮ࣅࡓࡋホ౯ࢆᐇ᪋

ࣟࢻ࢖ࢧࡓࡋ᪼ୖࠊ࡚ࡋᑐᛂ࡟ṍ⇕ࡢ㙾㠃ࡓࡲࠋࡿࡍ

ࡿࡆୗࢆ࡚ࣝ࣋ࣞࡋ෌タᐃࢆࢺ࢖ບ᣺࢙࢘ࡋᑐ࡟ࣈ࣮

ᐇ㦂ࢆᐇ᪋ࠋࡿࡍ  

3.3. ཯ᑕ㙾㟁Ẽᛶ⬟ホ౯  
཯ᑕ㙾ࡣ㌶㐨ୖ࡛ࡣኴ㝧ගࡢᙳ㡪࡛⇕ṍࠋࡿࡌ⏕ࡀ

ETS-ϯ࡛ࡣ཯ᑕ㙾ࡢ⇕ṍ࡛࡜ࡇࡿࡍࢺࣇࢩࡀ࣒࣮ࣅ

ࡿ࠸࡚ࢀࡉㄆ☜ࡀ ࢆ㔞ࢺࣇࢩ࣒࣮ࣅࡓࡋ ணࠋ[3],[2]
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⿵ṇࡶ࡜ࡇࡿࡍ DBF/ࡢࢨ࢖ࣛࢿࣕࢳᶵ⬟ࡽ࠿ᐜ࡛᫆

ࠋࡿ࠶ࡀᚲせࡿ▱ࢆ≦ᙧࡢ཯ᑕ㙾ࡣ࡟ࡵࡓࡢṇ⿵ࠋࡿ࠶

ࡢ࣮ࣥࢱࣃࡿࡍᑐ࡟ィ 㛫㝸ࡢ㙾㠃ࡣᐃ࡛ ࡢ࡛ࡇࡇ

ᙳ㡪ホ౯ࢆ┠ⓗࠋࡿ࠸࡚ࡋ࡜ᐇ㦂᫬ࡢ౑⏝ࡓࡋ㙾㠃ࡢ

ィ ࣏ࡢࢺࣥ࢖఩⨨ࠊ㛫㝸ࢆᅗ 3 Ⅼ࠸ⓑࡢᅗࠋࡍ♧࡟

⢒ࡢࢺࣥ࢖࣏ࠋࡿ࠶㸧࡛ࢺࢵࢤ࣮ࢱ㸦ࢺࣥ࢖ᐃ࣏ ࡀ

⣙ࡀ㛫㝸࠸ 200mm ࠋࡿ࠶࡛  
 
 
 
 
 
 
 
 
 
 
 
 

ᅗ 3 ཯ᑕ㙾㠃ࡢ ᐃ࣏ࢺࣥ࢖㸦ࢺࢵࢤ࣮ࢱ㸧  
 
 ᐃࡓࡋ཯ᑕ㙾ࡣ┤ᚄ 3.3m ࡿࡍ᝿ᐃࠊࡀࡿ࠶࡛ 30m

ィࢺࣥ࢖࣏ࡢ㛫㝸࠸⊂࡞࠺ࡼࡢࡇࡣ཯ᑕ㙾࡛ࡢࢫࣛࢡ

ࠋࡿࢀࡉண᝿ࡀ࡜ࡇ࠺ࡲࡋ࡚ࡗࡀᗈࡀ㛫㝸ࠊࡎࡁ࡛ࡣ 

࿘Ἴ࡟࠺ࡼࡿࡁᐃ࡛ ࡚ࡗࡀᗈࡀ㛫㝸࡟౯ⓗ➼࡛ࡇࡑ

ࠋࡿࡍᐇ᪋࡚࠼ኚࢆᩘ  
 

ᐃ⤖ᯝ ࣮ࣥࢱࣃࢼࢸࣥ࢔ .4  
ࣇ࢔ࢽ࣮࣏࣮ࣛࣥࣞࣉࡢி㒔኱Ꮫࡣᐃ ࣮ࣥࢱࣃ

࿘Ἴᩘࠊ࠸⏝⨨ᐃ⿦ ࣮ࣥࢱࣃࢻ࣮ࣝ࢕ 1.995GHzཷࠊ

ಙࢼࢸࣥ࢔⣔࡛ᐇ᪋ࠋࡓࡋᅗ 4 ࡢࢼࢸࣥ࢔ࡓࡋ⨨タ࡟

እᙧᑍἲࠋࡍ♧ࢆࢱ࣮࣓ࣛࣃࠊ  

 
ᅗ㸲  ᐃࡢࢼࢸࣥ࢔ࡓࡋᑍἲࢱ࣮࣓ࣛࣃ࡜  

 

  ᐃࡣኳ஭࡟ 1 ㍈࣮ࣟࣉࡢࡑࠊࡾ࠶ࡀࢼࣕ࢟ࢫࡢ

ࡽ࠿ࣈ CW Ἴࢆฟࠊ࡚ࡋ཯ᑕ㙾Ѝ࣮ࣞ࢔⤥㟁㒊ཷ࡜ಙ

ᅗࠋࡿࢀࡉ 5 ኳࡣ཯ᑕ㙾ࠊ࡛ࡢࡶࡓࡋ♧ࢆᐃ㢼ᬒ ࡣ

஭᪉ྥࡾ࠾࡚࠸ྥࢆ㸦Z ㍈ୖࡀ㒊ࡃྥࢆ㸧ࠊ⤥㟁ࡣ 4×
4 ᕥࡢᅗࡣࢨ࢖ࣛࢿࣕࢳ/DBFࠋࡿ࠸࡚ࡗ࡞࡜࣮ࣞ࢔ࡢ

ୗࡢ BOX ࠋࡿ࠶࡛  

 

ᅗ ᐃ㢼ᬒ ࣮ࣥࢱࣃ 5  
 

4.1. ㉸䝬䝹䝏䝡䞊䝮ヨ㦂  
100ࠊ࡚ࡋ࡜ヨ㦂ࡿࡍᙧᡂࢆ࣒࣮ࣅ ⣲Ꮚ100ࠊ ࣮ࣅ

ࡓࡋ㛤Ⓨࠊ࡚࠸ࡘ࡟ヨ㦂ࡢ࣒ 16 ⣲Ꮚ࣮ࣞ࢔⤥㟁㒊࡜

DBF/࣮ࣥࢱࣃ࡚࠸⏝ࢆࢨ࢖ࣛࢿࣕࢳ ᐃࢆᐇ᪋ࡓࡋ

ࠊࡁ࡜ࡢࡇࠋ[10],[9]  
(1) 16 ⣲Ꮚࢆ࣮ࣥࢱࣃࡢ ᐃࠊࡋ ᐃ⤖ᯝ࡟࡜ࡶࢆ

30m ཯ᑕ㙾ࡢ 2 ḟᨺᑕࢆ࣮ࣥࢱࣃồࢆ࡜ࡇࡿࡵ

࡟౯ⓗ➼ࠊࡿࡍᡂྜ࡚ࡋ㏉ࡾ⧞ 100 ⣲Ꮚࢫࣛࢡ

ࠋホ౯ࡿࡼ࡟ᐃ ࡢ  

(2) ᐇ㝿࡟ DBF ࡾࡼ࡟ 100 ࢿࣕࢳࠊࡾసࢆ࣒࣮ࣅ

ࡋ⏝฼ࢆ⬟ᶵࡢࢨ࢖ࣛ 7 ࿘Ἴᩘࢆ 7 ๭࡟࣒࣮ࣅ

ᐃ ࣮ࣥࢱࣃ࡟᫬ྠࢆ࣒࣮ࣅࡢ࡚࡭ࡍࠊᙜ࡚ࡾ

࡚ࡋ 14 ᅇ⛬ᗘ⧞ࡾ㏉࡛࡜ࡇࡍ 100  ࢆ࣒࣮ࣅ

ᐃࡿࡍホ౯ࠋ  

ࡢ 2 ࡣ࡛ࡇࡇࠋࡓࡁ࡚ࡋᐇ᪋࡚࠸ࡘ࡟ࡘ ࢿࣕࢳࡢ(2)

ᅗࠋࡿ࡭㏙࡚࠸ࡘ࡟ヨ㦂⤖ᯝࡓ࠸⏝ࢆ⬟ᶵࢨ࢖ࣛ 6 ࡟

ࡍ♧ F1 ᖏᇦ㸦⣙ࡢ 4.28MHz㸧ࢨ࢖ࣛࢿࣕࢳࡕ࠺ࡢᶵ

࡚࠸⏝ࢆ⬟ f1㹼 f7 ᙜ࡚࡚ࡾ๭࡟࣒࣮ࣅࡢูࢆ࿘Ἴᩘࡢ

࿘Ἴᩘษࡢ⨨ᐃ⿦ ࡣᐃ ࠋࡓࡋᐇ᪋ࢆᐃ ࣮ࣥࢱࣃ

࡟᫬ྠ࡛࡜ࡇࡿ࠸⏝ࢆ⬟ᶵ࠼᭰ࡾ 7  ࠋࡿࡍᐃ ࢆ࣒࣮ࣅ
 
 
 
 
 
 
 

ᅗ 6  ᐃ࿘Ἴᩘ࣒࣮ࣅ࡜  

-25-



 
  
 

 

ྠᵝࡢ ᐃࡾ⧞ࢆ㏉࡚ࡋ 100 ᐇ᪋ࢆᐃ ࡢศ࣒࣮ࣅ

ᅗࠋࡓࡋ 7 ࠋࡿ࠶࡛ࡢࡶࡓࡋ♧ࢆ⨨㓄࣒࣮ࣅࡓࡋタᐃࡣ

▮༳᪉ྥࡣ 30r࢝ࢺࢵ᪉ྥ࡛ࢺࢵ࢝ࡢࡇࠊ᪉ྥ࡟సᡂ

ᅗࢆᐃ⤖ᯝ ࣮ࣥࢱࣃᨺᑕࡢ࣒࣮ࣅࡓࡋ 8 ࣅࠋࡍ♧࡟

࣮࣒఩⨨ࢀࡒࢀࡑࡀᡤᮃࡢ఩⨨࡜࿘Ἴᩘ࡟タᐃ࡚ࢀࡉ

ࠋࡓࡁㄆ࡛☜ࡀ⬟ᶵࡢࢨ࢖ࣛࢿࣕࢳ/DBFࠊࡾ࠾  
 
 
 
 
 
 
 
 
 
 
 
 
 

ᅗ㸵  ᐃ࣒࣮ࣅࡓࡋ㓄⨨  
 

 
ᅗ 㠃㸧ࢺࢵᐃ⤖ᯝ㸦30r᪉ྥ࢝ ࣮ࣥࢱࣃ 8  

 

4.2. ప䝃䜲䝗䝻䞊䝤໬ᢏ⾡  
ࡣᶵ⬟ホ౯ࡢ໬ࣈ࣮ࣟࢻ࢖ࢧపࡢࢼࢸࣥ࢔ 16 ⣲Ꮚ

ࠋࡓࡋᐇ᪋ࢆᐃ ࡢḟ࡚࠸⏝ࢆ㟁㒊⤥࣮ࣞ࢔ࡢ  
(1) 100 ⣲Ꮚࢆ⪃៖࡚ࡋ 16 ⣲Ꮚࡢ ᐃࢆ 7 ᅇ⛬ᗘ⧞

࡛࡜ࡇࡿࡍᡂྜ࡚ࡋ㏉ࡾ 30m ྜࡳ⤌࡜཯ᑕ㙾ࡢ

ࠋホ౯ࡢ࣮ࣥࢱࣃࡢ᫬ࡓࡏࢃ  

(2) ཯ᑕ㙾ࡀ⇕ṍ࡛ṍ࡜ࡇࡔࢇᶍᨃࡓࡋ㙾㠃࠸⏝ࢆ

ࠋṇᶵ⬟ᐇ㦂⿵ࡿࡍᨵၿࢆ࣮ࣥࢱࣃ࡚  

࠾࡞ (1)㡯ࡣ࡚࠸ࡘ࡟ 100 ⣲Ꮚ࡜ࡿ࠶ࡀ࣮ࣞ࢔ࡢ⪃៖

࣮ࣟࢻ࢖ࢧ࡟㸧ෆ࡛༑ศࡴ㡿ᇦ㸦⤒῭Ỉᇦྵࡿ࠸࡚ࡋ

ࡿ࠸࡚ࢀࡉㄆ☜ࡀ࡜ࡇࡿࡀୗࡀࣈ ࠊࡓࡲࠋ[11] ᐇࡢ(2)

㦂ࡣ㙾㠃ᙧ≧ࢆࣈ࣮ࣟࢻ࢖ࢧ࡜ࡿ࠿ࢃࡀᨵၿ࡜ࡇࡿࡍ

ࡓࡋㄆ☜࡜ࡇࡿࡁ࡛ࡀ ࡣ࡛ࡇࡇࠋ[7] ࡚࠸ࡘ࡟ᐇ㦂ࡢ(2)

㏙ࠋࡿ࡭  

ᐇ㦂࡜ࡊࢃࡣ཯ᑕ㙾㠃ࢆṍ࡚ࡏࡲᐇ᪋ࠋࡓࡋᡭ㡰ࢆ

௨ୗࠋࡍ♧࡟  
(1) ṍࡢࡋ࡞ᙧ≧ࢆ࣮ࣥࢱࣃ࡜ ᐃࠋ  

(2) ཯ᑕ㙾ࢆṍࡏࡲᙧ≧ࢆ ᐃࠋ  

(3) ṍ᫬ࡢᨺᑕࡢ࣮ࣥࢱࣃ ᐃ࡜ィ⟬ࠋ  

(4) ཯ᑕ㙾ᙧ≧ࢆ⪃៖ࡋ⣲Ꮚࡢບ᣺࢙࢘ࢆࢺ࢖෌タ

ࠋ⟭ィ࡜ᐃ ࣮ࣥࢱࣃ࡚ࡋ⨨  

 ᐃࡣㄗᕪせᅉࢆᑡࢸࣥ࢔࣮ࣥ࣍ࠊࡵࡓࡿࡏࡉࡃ࡞

ࡓࡿࡏࡲṍࢆ཯ᑕ㙾ࠋࡓࡋᐇ᪋࡚ࡋ⏝౑࡟㟁㒊⤥ࢆࢼ

ᅗ࡟ࡵ 9 ṍ࡚ࡋࡿྞ࡟ࣗࢩࢵ࣓ࢆࢺࣝ࣎࡟࠺ࡼࡍ♧࡟

ࠋࡓࡏࡲ  

 
ᅗ ែ≦ࡓࡋࡿྞࢆࢺࣝ࣎ 9  

 

 
ᅗ 10 ㏻ᖖࡢ㙾㠃࣮ࣥࢱࣃࡢ  

 

 

ᅗ 11 ṍ᫬ࡢ㙾㠃ࡢᨺᑕ࣮ࣥࢱࣃ  
 
ᅗ 10 㙾㠃ࠋࡍ♧ࢆᐃ⤖ᯝ ࣮ࣥࢱࣃᨺᑕࡢ㏻ᖖ࡟
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ᅗࢆ࣮ࣥࢱࣃࡢࡁ࡜ࡓࡏࡲṍࢆ 11 ࡢ༳▮ࡢᅗࠋࡍ♧࡟

⟠ᡤࠋࡿ࠿ࢃࡀࡢࡿ࠸࡚ࡋ᪼ୖࡀࣈ࣮ࣟࢻ࢖ࢧࡢḟ࡟

▮༳ࡢ⟠ᡤࢆࣝ࣋ࣞࡢୗࠊ࡟ࡵࡓࡿࡆບ᣺࢙࢘ࢆࢺ࢖

෌ィ⟬࡚ࡋồࢆࢺ࢖࢙࢘ࠊࡵ෌タᐃ࡚ࡋ ᐃࡓࡋ⤖ᯝ

ᅗࢆ 12 ࡇࡿ࠸࡚ࡗࡀୗࡀࣝ࣋ࣞࡢᡤ⟠ࡢ༳▮ࠋࡍ♧࡟

ୗࢆࣈ࣮ࣟࢻ࢖ࢧࠊࡋ෌タᐃࢆࢺ࢖࢙࢘ࠋࡿ࠿ࢃࡀ࡜

ࠋࡓࡁㄆ࡛☜ࢆ⬟ᶵࡿࡆ  

 
ᅗ ࣮ࣥࢱࣃᨺᑕࡢ෌タᐃᚋࢺ࢖࢙࢘ 12  

 
 

4.3. ཯ᑕ㙾㟁Ẽᛶ⬟ホ౯  
཯ᑕ㙾ࡣ㔠ᒓ࡛ࣗࢩࢵ࣓ࡢᙧᡂࠊࡵࡓࡿ࠸࡚ࢀࡉ㙾

㠃ᙧ≧ࢆィ ࡟࡜ࡶࢆࢱ࣮ࢹࡢࡑ࡚ࡋ㟁Ẽᛶ⬟ࢆண 

ᅗࠋࡿࡍ 13 ࡣ S ᖏ࣮࣍ࣥ㸦ᶆ‽࣮ࣥ࣍ࣥ࢖ࢤ㸧ࢆ⤥

㟁㒊ࡓ࠸⏝࡟᫬࡛࣮ࣥࢱࣃࢺࢵ࢝ࡢ ᐃ࿘Ἴᩘࡣ

1.995GHz ࡯࡜ࡿࡍẚ㍑ࢆィ⟬⤖ᯝ࡜ᐃ⤖ᯝ ࠋࡿ࠶࡛

ࠋࡿ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࡗྜ࡛ࡲࣈ࣮ࣟࢻ࢖ࢧࡰ  

 
ᅗ 13 S ᖏ㸦1.995GHz㸧ᨺᑕ࣮ࣥࢱࣃ ᐃ⤖ᯝ  
 
STICS ࡣ࿘Ἴᩘࡢ S ᖏ࡛ࡀࡿ࠶཯ᑕ㙾ࡢᙧ≧ࢆ ᐃ

ࢆ࿘Ἴᩘ࡟ⓗ┠ࢆ࡜ࡇࡿࡆᗈ࡟౯ⓗ➼ࢆࢺࣥ࢖࣏ࡿࡍ

ኚ࡚࠼ẚ㍑ࡓࡋ ࡣ࿘Ἴᩘࠋ[12]  
X ᖏ㸸11GHz 㸦5.5 ಸࡢ㛫㝸㸧  
Ka ᖏ㸸20GHz 㸦10 ಸࡢ㛫㝸㸧  
࡛ ᐃࠋࡓࡋ⤖ᯝࢆᅗ 14, 15  ࡀ⥺㉥ࡢᅗࠋࡍ♧࡟

ᐃ್ࠊ㟷ࡀィ⟬್࡛ࠋࡿ࠶X ᖏࡣẚ㍑ⓗ࣓ࠊࣈ࣮ࣟࣥ࢖

ࡢ್⟭ィ࡜ᐃ್ ࡣ࡛ࡲ௜㏆ࣈ࣮ࣟࢻ࢖ࢧ஧➨ࠊ୍➨

୍ࠋࡿ࠶ᵝ࡛ྠࡶ⨨఩ࡢࣝࢾࠋࡿ࠸࡚ࡗྜࡀ࣮ࣥࢱࣃ

᪉ Ka ᖏࡢ ᐃ⤖ᯝࡣ୺ࡀ࣒࣮ࣅᔂ࡞࡜࣮ࣥࢱࣃࡓࢀ

ྵࡶ⨨఩ࡢࣝࢾࡣ࡛ࡲࣈ࣮ࣟࢻ࢖ࢧ஧➨ࠊࡀࡿ࠸࡚ࡗ

⨨఩ࡢ཯ᑕ㙾ࡿࡍィ⟬࡛⪃៖ࠋࡿ࠸࡚ࡗྜ࡜್⟭ィࡵ

ࡍࡃ㧗ࢆ࿘Ἴᩘ࡛ࡢ࠸࡞ࡽࢃኚࡣ㛫㝸ࢺࣥ࢖࣏ࢱ࣮ࢹ

ࡀィ⟬⤖ᯝࡓ࠸⏝ࢆࢱ࣮ࢹࡓࡆᗈࢆ㛫㝸࡟౯ⓗ➼࡜ࡿ

ᚓࡽ࠿࡜ࡇࡢࡇࠋࡿࢀࡽ ᐃ࣏ࡀࢺࣥ࢖ᗈ࠶ࡶ࡚ࡗࡀ

 ࠋࡓࡗ࠿ࢃࡀ࡜ࡇࡿࡁホ౯࡛ࡵྵࢆࣈ࣮ࣟࢻ࢖ࢧᗘ⛬ࡿ

 
ᅗ 13 X ᖏ㸦11GHz㸧ᨺᑕ࣮ࣥࢱࣃ≉ᛶ  

 

 
ᅗ 14 Ka ᖏ㸦20GHz㸧ᨺᑕ࣮ࣥࢱࣃ≉ᛶ  

 

 

ᅗ 16 ཯ᑕ㙾ࡢᙧ≧ ᐃ⤖ᯝ  
 
್⟭ᯝィ⤖ࡢࡑࠋࡓࡋẚ㍑᳨ウࡶ࡚࠸ࡘ࡟฼ᚓ࠾࡞

ࡣ್ ᐇ࡚ࡋᑐ࡟ S ᖏ࡛ 0.1㹼0.2dBࠊX ᖏ࡛ 0.9dBࠊ

Ka ᖏ࡛ 2 dB Sࠋࡿ࠶ࡀ㸧࠸ᕪ␗㸦పࡢ ᖏࡣ࡚࠸ࡘ࡟
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 ᐃㄗᕪࠊࡀࡿࢀࡽ࠼⪄࡜X ᖏࠊKa ᖏࡣᕪ␗ࡀ኱ࡃࡁ

ࣗࢩࢵ࣓ࠊࡋణࠋࡿ࠼ࡽ࠼⪄࡜ᛶ≉ࡢ㙾㠃⮬㌟ࡣࢀࡇ

⮬཯ᑕᦆኻ㸦㙾㠃ᮦᩱ࡛ࡢ࠸ࡉᑠࡣ࡚࠸ࡘ࡟㏱㐣ᦆࡢ

㌟ࡢㄗᕪࡿࡼ࡟㸧ࡀᙳ㡪࡜ࡿ࠸࡚ࡋᛮࠋࡿࢀࢃ ᐃࡋ

ᅗࢆ≦㙾㠃ᙧࡓ 16 ࡓぢࡽ࠿㟁㒊ഃ⤥ࢆ཯ᑕ㙾ࠋࡍ♧࡟

㸦ᅗࡓぢࡽ࠿ኳ஭ࡣࡓࡲ 5 ཧ↷㸧z ㍈᪉ྥࡢㄗᕪ࡛ࠊ

㉥ࡣ⌮᝿㠃ࡾࡼᡭ๓࡟㙾㠃ࠋࡍ♧ࢆ࡜ࡇࡿ࠶ࡀゎᯒ್

ࠋࡿࢀࡽᚓ࡚ࡋ⟭ィ࡚ࡋ៖⪄ࢆ≦ᙧࡢࡽࢀࡇࡣ  
 

ㄢ㢟ࡿࡍ㛵࡟ࢼࢸࣥ࢔ .5  
STICS ࢳ/DBFࠊࡋᐇ᪋ࢆᛶホ౯≉ࡢࢼࢸࣥ࢔ࡿ࠸⏝

⮬࡟タᐃ࣒࣮ࣅࡀࢼࢸࣥ࢔཯ᑕ㙾ࡓ࠸⏝ࢆࢨ࢖ࣛࢿࣕ

⏤ᗘࠊࡾ࠶ࡀపࣈ࣮ࣟࢻ࢖ࢧ໬ࢆ࣒࣮ࣅࡓࡋᐜ᫆࡟ᙧ

ᡂ࡛ࡀ࡜ࡇࡿࡁ☜ㄆ࡛ࡋ࠿ࡋࠋࡓࡁ㌶㐨ୖ࡛ࡣ཯ᑕ㙾

ᑐࡢṍ࣮ࣥࢱࣃࡧࡼ࠾ࢺࣇࢩ࣒࣮ࣅࡵࡓࡿ࠶ࡀṍ⇕ࡢ

♧࡟௨ୗ࡚ࡘ࡟ㄢ㢟ࡁ࡭ࡍ௒ᚋ᳨ウࠋࡿ࠶ᚲせ࡛ࡀ⟇

ࠋࡍ  
(1) ㌶㐨ୖ㙾㠃ᙧ≧ ᐃᡭἲ  

㌶㐨ୖ࡛ṍࡔࢇ㙾㠃ᙧ≧࡟ࡵࡓࡿ▱ࢆ ᐃࡿࡍ

ᚲせ᭱ࠋࡿ࠶ࡀ㐺࡞ᡭἲ᳨࡚࠸ࡘ࡟ウࢀࡅ࡞ࡋ

ࠋ࠸࡞ࡽ࡞ࡤ  

(2) 㙾㠃ᙧ≧ண ᡭἲ  

཯ᑕ㙾ࡢᙧ≧ࢆ ᐃ࡛ࡶ࡚ࡁ㞳ᩓⓗࠋࡿ࠶್࡛࡞

 ᐃ㛫㝸ࡀ኱ࡿ࠶ࡣࡁ࡜࠸ࡁ⛬ᗘࡣホ౯࡛ࡿࡁ

ࠋࡿ࠶ᚲせ࡛ࡀ࡜ࡇࡿࡍ ணࢆ≦ෆ㒊ᙧࠊࡀ  

(3) DBF ᛶ᳨ウ≉ࡿࡍ㛵࡟  

DBF ࡣ AD/DA ኚ᥮≉ᛶࠊಙྕฎ⌮᫬ࡢ఩┦ࡢ

Ᏻᐃᛶࠊ⥺ᙧᛶ➼✀ࡢࠎㄗᕪせᅉࠊࡾ࠶ࡀᨺᑕ

ᚲࡿࡍウ᳨࡟ヲ⣽ࡵྵࢆᙳ㡪ࡿࡍᑐ࡟࣮ࣥࢱࣃ

せࠋࡿ࠶ࡀ  

 

ࡵ࡜ࡲ .6  
㛤Ⓨࡓࡋ DBF/࣮ࣞ࢔࡜ࢨ࢖ࣛࢿࣕࢳ⤥㟁㒊ࠊ཯ᑕ

㙾ࡓࡏࢃྜࡳ⤌ࢆヨ㦂ࢆி㒔኱Ꮫ⏕Ꮡᅪ◊✲ᡤࣞࣉࡢ

ࡋᐇ᪋࡚࠸⏝ࢆ⨨ᐃ⿦ ࢻ࣮ࣝ࢕ࣇ࢔ࢽ࣭࣮࣏࣮ࣛࣥ

STICSࠊࡾࡼ࡟ᮏ ᐃࠋࡓ ࡿࢀࡽ࠸⏝࡛ 100 ⣲Ꮚ100ࠊ
ࡲࠋࡓࡁㄆ࡛☜ࢆ࡜ࡇࡿࡁ࡛ࡀᙧᡂ࣮ࣥࢱࣃࡢ࣒࣮ࣅ

ࡿࡍ෌タᐃࢆࢺ࢖ບ᣺࢙࢘ࡢ࣮ࣞ࢔ࡶ࡛ࢇṍࡀ㙾㠃ࡓ

ࡣ௒ᚋࠋࡓࡋㄆ☜ࢆ࡜ࡇࡿࡁㄪᩚ࡛ࢆ࣮ࣥࢱࣃ࡛࡜ࡇ

5 㡯ࡓࡋ♧࡟ㄢ㢟᳨࡚࠸ࡘ࡟ウࡃ࠸࡚ࡋணᐃ࡛ࠋࡿ࠶  
 

ㅰ㎡  
 ᮏ◊✲ࠊࡾࡓ࠶࡟ி㒔኱Ꮫ ⏕Ꮡᅪ◊✲ᡤࡢ㧗ᗘ

࠸࡚ࡏࡉ⏝฼ࢆタഛࡢ⨨ఏ㏦⿦࣮ࢠࣝࢿἼ࢚ࣟࢡ࢖࣐

ឤ࡟㛵ಀྛ఩ࡵࡌࡣࢆ⏕ඛ㇂୕ࠊ⏕⠛ཎඛࠊࡓ࠸ࡔࡓ

ㅰࠋࡿࡍ  
 ᮏ◊✲ࡢ┬ົ⥲ࡣ◊✲ጤクࠕᆅୖ㸭⾨ᫍඹ⏝ᦠᖏ

㟁ヰࡢ࣒ࢸࢫࢩ◊✲㛤Ⓨࠖࡾࡼ࡟ᐇ᪋ࠋࡿ࠸࡚ࡋ㛵ಀ

ྛ఩࡟ឤㅰࠋࡿࡍ  
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