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1 ·͕͖͑
ແઢ Energy Harvesing(EH)͸ɼRF೾͔ΒΤωϧΪʔ
Λऩू͢Δٕज़Ͱ͋Γɼಉ࣌ʹ৘ใ৴߸ͷ఻ૹ΋ՄೳͰ͋
Δɽจݙ [1]Ͱ͸ɼແઢ EHΛ༻͍ΔશೋॏAmplify-and-
Forward(AF)ϦϨʔํ͕ࣜఏҊ͞Εͨɽ͔͠͠ɼϚϧν
ύε௨৴࿏ʹ͓͚Δූ߸ؒׯব (ISI)͸ྀ͞ߟΕ͍ͯͳ͍ɽ
จݙ [2]Ͱ͸ ISIΛ཈͑ΔͨΊɼEHΛ༻͍Δ൒ೋॏ Filter-
and-Forward(FF)ϦϨʔํ͕ࣜఏҊ͞ΕͨɽຊߘͰ͸શೋ
ॏແઢ EHΛ༻͍ͨ FFϦϨʔํࣜΛఏҊ͢Δɽ
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ਤ 2 ϦϨʔಈ࡞ϓϩτίϧɽ

ਤ 1ͱਤ 2ʹγεςϜϞσϧͱϦϨʔಈ࡞ϓϩτίϧΛ
ࣔ͢ɽ৘ใ৴߸͸ͦΕͧΕ T/2ඵؒͷ 2ͭͷϑΣʔζʹΑ
Γ఻ૹ͞ΕΔɽୈ 1ϑΣʔζͰ͸ɼૹ৴ػ S͔Β৘ใ৴߸
s[n]͕ૹ৴͞ΕΔɽୈ iϦϨʔہ Ri ͸ड৴৴߸ͷҰ෦Λ
෼ׂ཰ λ͚ͩ EHॲཧΛ͢Δɽ࢒ΓΛ৘ใ৴߸ͱΈͳͯ͠
਺wΛ࣋ͭ܎ FIRϑΟϧλʹΑΓॲཧ͢ΔɽϑΟϧλ͸
ISIΛ཈ѹ͢ΔΑ͏ʹܾΊΔɽୈ 2ϑΣʔζͰ͸ɼϦϨʔ
͸ϑΟϧλग़ྗہ ti[n]Λૹ৴͠ͳ͕ΒɼͦΕΛड৴ͯ͠
EHॲཧΛ͏ߦɽ
ϦϨʔ͸௚ઢ্ʹ౳ִؒʹ഑ஔ͞Ε͓ͯΓɼNR͸ϦϨʔ
਺ɼdSRɼdRDɼdRɼ͸ͦΕͧΕہ SRiؒɼRiDؒɼϦϨʔ
਺ɼfiɼgiɼࢦਰݮ཭ڑ཭ɼm͸ڑ਎ͷΞϯςφؒͷࣗہ
hi͸ͦΕͧΕ SRiؒɼRiDؒɼRiRiؒͷνϟωϧΛද͠ɼ
શͯप೾਺બ୒ੑνϟωϧͱ͢Δɽ
ୈ 2 ϑΣʔζͰ Ri Ͱ͸ૹ৴ͱಉ࣌ʹड৴͕ߦΘΕΔɽ
ૹ৴ిྗ pt ͸ࣜ (1)Ͱද͞ΕΔɽ

pt = E
[
|ti[n]|2

]
. (1)

·ͨड৴ͨ͠৴߸ ri,2[n]Λ EHʹΑΓిྗ pri ΁ม͢׵Δɽ
ిྗ pri ͸ిྗมޮ׵཰ ηΛ༻͍ͯࣜ (2)Ͱද͞ΕΔɽ

pri = η · E
[
|ri,2[n]|2

]
. (2)

͜ΕʹΑΓಘΒΕͨిྗ pri ҎԼʹͳΔΑ͏ʹϦϨʔૹ
৴ిྗ pt Λ੍͠ݶɼͦͷ৚݅ԼͰड৴ SINR͕࠷େͱͳ
ΔΑ͏ͳϑΟϧλ܎਺wΛٻΊΔɽ͜ͷ࣌w͸ҎԼͷ࠷
దԽ໰୊Λղ͘͜ͱͰٻΊΒΕΔɽ

max
w

SINR s.t. pt ≤ pri , i = 1, · · · , NR. (3)

ࣜ (3)͸จݙ [2]ͱಉ༷ͷೋ෼๏Ͱղ͘͜ͱ͕ग़དྷΔɽ

3 γϛϡϨʔγϣϯ݁Ռ
ਤ 3 ʹ SNR=Ps/σ2

mR,1 ʹର͢Δ SINR ಛੑΛࣔ͢ɽ
NR = 3ɼిྗ෼ׂ཰ λ = 0.65ɼ֤௨৴࿏ΠϯύϧεԠ
౴௕͸ Lf = Lh = Lg = 3ɼη = 0.8ɼdSR = dRD = 3ɼ
dR = 1ɼm = 2.7ͱͨ͠ɽ͜͜ͰɼϑΟϧλ௕ Lw = 1ͷ
࣌ɼFFϦϨʔ͸ AFϦϨʔʹ૬౰͢Δɽਤ 3ΑΓɼఏҊ
๏ͷϑΟϧλ௕ Lw Λ૿΍͢͜ͱͰׯবΛ཈ѹ͠ɼSINR
͕๞࿨ͤͣվળ͢Δ͜ͱ͕෼͔Δɽ
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ਤ 3 SNR=Ps/σ2
mR,1 ʹର͢Δ SINRಛੑɽ

4 ·ͱΊ
શೋॏແઢ EHΛ༻͍Δ FFϦϨʔωοτϫʔΫγες
ϜΛఏҊ͠ɼγϛϡϨʔγϣϯʹΑΓͦͷ༏ҐੑΛࣔͨ͠ɽ
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