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ۙ೥ɼ԰಺Ґஔਪఆʹ஫໨͕ू·͍ͬͯΔɽ԰಺Ґஔ

ਪఆʹ͸Wi-Fi1) ΍RFID2) ɼর໌ͳͲ༷ʑͳΞϓϩʔ

νͰ͞ڀݚΕ͍ͯΔɽ·ͨɼۙ೥ɼεϚʔτϏϧͷීٴ

ͰݸผʹௐޫՄೳͳর໌Λઃஔͨ͠Ϗϧ͕૿͍͑ͯΔɽ

র໌Λ੍͢ޚΔϓϩίτϧʹ͸ DALI ΍ BACNET ͕

ଘ͢ࡏΔɽ͜ΕΒΛ༻͍ͯɼϏϧͷর໌Λ੍ͯ͠ޚɼল

ΤωϧΪʔԽ΍շదͳޫڥ؀ͷ࣮ݱͳͲ͕ظ଴͞Εͯ

͍Δɽ

͜ͷΑ͏ͳഎ͔ܠΒຊڀݚͰ͸ௐޫՄೳͳর໌Λ༻͍

ͨ԰಺Ґஔਪఆख๏ΛఏҊ͢Δɽর໌Λ༻͍ͨ԰಺Ґஔ

ਪఆख๏Ͱ͸ɼর໌ͷ໌Δ͞Λ 5ճม͠ߋɼҐஔਪఆΛ

Λ૝ఆͨ͠৔߹ɼڥɽ͔͠͠ɼ૭ͳͲ͕͋Δ԰಺؀͏ߦ

র౓ηϯα͸র໌ʹΑΔর౓ͷӨڹͷΈͰͳ͘֎ޫ͔Β

ͷӨڹ΋ड͚ΔͨΊ֎ޫͷӨڹΛྀ͢ߟΔඞཁ͕͋Δɽ

ͦ͜Ͱɼর໌ͷௐޫִؒٴͼηϯαͷর౓औಘִؒΛ୹

͘͢Δ͜ͱͰ֎ޫͷӨڹΛݮগՄೳ͔ূݕΛ͏ߦɽ
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2.1 ఺౮άϥσʔγϣϯύλʔϯ

র໌ͷҐஔʹΑͬͯɼஈ֊తʹҟͳΔর໌ͷޫ౓Λௐ

ޫ͢Δ͜ͱʹΑΓɼௐޫ͢Δࣨ಺ʹর౓ͷ͍ߴΤϦΞͱ

௿͍ΤϦΞ͕Ͱ͖Δɽর໌ͷҐஔʹΑͬͯɼஈ֊తʹҟ

ͳΔর໌ͷޫ౓Λௐޫ͢Δࡍʹར༻͢ΔύλʔϯΛ఺౮

άϥσʔγϣϯύλʔϯͱ͢Δɽ఺౮άϥσʔγϣϯύ

λʔϯΛ Fig.1ʹࣔ͢ɽFig.1ͷ৭͸ɼޫ౓͕͍ߴ΄Ͳ

ന৭ʹ͖ۙͮɼޫ౓͕௿͍΄Ͳࠇ৭ʹۙͮ͘ɽ఺౮άϥ

σʔγϣϯύλʔϯ Pi ͷͦΕͧΕͷύλʔϯΛҎԼʹ

ࣔ͢ɽ

P1ɿ શ౮ΛҰ཯఺౮

P2ɿ P1 ͷޫ౓Λ࠷௿ޫ౓ͱ͠ɼXํ޲ʹޫ౓Λ͘ߴ

͢Δύλʔϯ

P3ɿ P1 ͷޫ౓Λޫߴ࠷౓ͱ͠ɼXํ޲ʹޫ౓Λ͘ߴ

͢Δύλʔϯ

P4ɿ P1 ͷޫ౓Λ࠷௿ޫ౓ͱ͠ɼYํ޲ʹޫ౓Λ௿͘

͢Δύλʔϯ

!" !# !$

!% !&

Fig. 1 ఺౮άϥσʔγϣϯύλʔϯ

P5ɿ P1 ͷޫ౓Λޫߴ࠷౓ͱ͠ɼYํ޲ʹޫ౓Λ௿͘

͢Δύλʔϯ

ɹෳ਺ͷҟͳΔ఺౮άϥσʔγϣϯύλʔϯΛ࡞੒͠ɼ

র໌Λௐޫ͢Δ͜ͱͰɼෳ਺ͷ఺౮άϥσʔγϣϯ͝ͱ

ʹর౓ͷ͍ߴΤϦΞɼর౓ͷ௿͍ΤϦΞ͕Ͱ͖Δɽ

2.2 ҐஔਪఆΞϧΰϦζϜ

র໌Λ༻͍ͨ԰಺Ґஔਪఆख๏Ͱ͸ɼর໌͸શͯͷ఺

౮άϥσʔγϣϯύλʔϯͰͦΕͧΕௐޫΛ͏ߦɽ఺౮

άϥσʔγϣϯύλʔϯΛ P1ɼP2ɼP3ɼP4ɽP5ͷॱͰ

র໌Λௐޫ͢Δɽ

఺౮άϥσʔγϣϯύλʔϯ Pi ʹΑΔௐޫΛ͏ߦͱ

͖ɼجຊޫ౓ βͱॏΈ αΛ༻͍Δɽجຊޫ౓ β͸ P1Ͱ

ͷޫ౓Λද͠ɼॏΈ α͸఺౮άϥσʔγϣϯύλʔϯ

ʹΑΔޫ౓ͷมԽ౓߹͍Λද͢ɽجຊޫ౓ βΛେ͖͘͢

Δͱ෦԰શମ͕໌Δ͘ͳΓɼ఺౮άϥσʔγϣϯॏΈ α

Λେ͖͘͢Δͱ఺౮άϥσʔγϣϯύλʔϯͷมߋͷࡍ

ʹর໌ͷޫ౓͕େ͖͘มԽ͢ΔɽX ͷେ͖͕͞޲ํ࣠

wɼY ͷେ͖͕͞޲ํ࣠ hͷ௕ํܕܗͷࣨ಺ʹ͓͍ͯɼ

ඪ࠲ (x, y)(0 < x < w, 0 < y < h)ʹ͋Δͱ͖ɼP1͔Β

P5 ͷ֤఺౮άϥσʔγϣϯύλʔϯ͸ࣜ 1Λར༻͠ޫ

౓ Li Λܾఆ͢Δɽ

Li = β + αCi(x, y) (i = 1, 2, 3, 4, 5) (1)

Li: Pi ͷ࠲ඪ (x, y)Ͱͷޫ౓
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β: P1 Ͱͷޫ౓

α: ॏΈ

Ci(x, y): Pi ͷ࠲ඪ (x, y)Ͱͷௐޫ౓

র౓ηϯα͸ɼࣜ 2ͷΑ͏ʹɼͦͷ৔ॴͷ P1-P5ͷ఺

౮άϥσʔγϣϯύλʔϯͷর౓ Ii ͷू߹ S Λ΋ͭɽ

S = {I1, I2, I3, I4, I5} (2)

Ii: Pi Ͱͷর౓ηϯαͷর౓

P1 Ͱͷর౓ͱ P2-P5 ͷর౓ͷࠩ෼Di Λࣜ 3ʹࣔ͢ɽ

Di = Ii − I1 (i = 2, 3, 4, 5) (3)

D2-D5 ͷ஋͸ɼͦΕͧΕͷর౓ηϯαͷҐஔʹΑΓ

஋͕ҟͳΔɽD2-D5ͷ஋ΛධՁ͢Δ͜ͱʹΑΓর౓ηϯ

αͷҐஔͷਪఆΛ͏ߦɽਪఆ͢Δࡍʹ͸ɼ఺౮άϥσʔ

γϣϯύλʔϯ͝ͱͷর౓ͱ఺౮άϥσʔγϣϯύλʔ

ϯͷੜ੒ޫ౓ͷࠩΛ࠷খԽ͢Δ໨తؔ਺Λར༻͢Δɽ໨

తؔ਺Λࣜ 4ʹࣔ͢ɽ

F =
5∑

k=2

∣∣∣∣∣∣
Di(x, y)√∑5
l=2 Dl(x, y)

2
− Ci(x, y)√∑5

l=2 Cl(x, y)
2

∣∣∣∣∣∣
(4)

F : ໨తؔ਺

Di(x, y): ඪ࠲ (x, y)Ͱͷ Pi ͱ P1 ͷࠩ෼র

౓஋

Ci(x, y): ඪ࠲ (x, y)Ͱͷ Pi ͷੜ੒ޫ౓

ࣜ 4ͷ໨తؔ਺Λ࠷খԽ͢Δ࠲ඪ (x, y)͕র౓ηϯα

ͷਪఆҐஔͱͳΔɽ

3 ֎ޫ͕͋Δڥ؀Ͱͷηϯαͷর౓औಘִؒ
Λࡍྀͨ͠ߟͷҐஔਪఆਫ਼౓ධՁ

֎ޫ͕͋Δڥ؀ʹ͓͍ͯɼর໌ͷௐޫִؒΛ 50 ms

ʹͨ͠৔߹ͷҐஔਪఆਫ਼౓ධՁΛͨͬߦɽর໌͸ 12౮ɼ

ηϯα͸ Fig.2ͷΑ͏ʹઃஔͨͬ͠ߦɽর໌ͷௐޫ͸࠷

େর౓͕ 700 lxҎ಺͓Αͼ֤఺౮ύλʔϯʹ͓͚Δௐ

ޫ෯Λਓ͕໌Δ͞ͷมԽΛ஌֮Ͱ͖ͳ͍ 7%Ҏ಺Ͱͬߦ

ͨɽর໌͸ SHARP੡ͷϑϧΧϥʔ LEDΛ࢖༻͠ɼη

ϯα෦෼ʹ͸ Arduino ͱ NaPiCaর౓ηϯαΛ࢖༻͠

ͨɽ࣌ؒ͸੖Εͷ೔ͷ 7࣌ 2෼͔Β 16࣌ 51෼·Ͱߦ

͏ɽ෦԰ͷ૭͸ೆ౦ʹ 3ϲॴʹଘ͠ࡏɼϒϥΠϯυΛ֎

͖޲ 45౓Ͱઃஔ͢Δɽ

֤ηϯαʹ͓͍ͯɼ֎ޫ͕ͳ͍৔߹ɼ֎ޫ͕͋Δڥ؀

ʹ͓͍ͯͷҐஔਪఆ࠷͕ࠩޡখͱ࠷େͷ৔߹ͷҐஔਪఆ

݁ՌΛ Fig.3ʹࣔ͢ɽ֎ޫ͕͋Δڥ؀ʹ͓͍ͯɼҐஔਪ

ఆࠩޡΛ࠷େ 0.5 mҎ಺ͰҐஔਪఆΛ࣮ͨ͠ݱɽ·ͨɼ

΄ͱΜͲͷ৔߹ʹ͓͍ͯর౓มԽྔ͕ඍྔͰ͋ͬͨͨΊɼ

ΒΕΔɽ͑͜ߟͳΔ৔߹΋গͳ͍ͱʹࠩޡେҐஔਪఆ࠷

ͷͨΊɼௐޫִؒ 50 msͰ֎ޫͷӨڹΛݮগͤ͞ɼҐஔ

ਪఆ͕Մೳʹͳͬͨͱ͑ߟΒΕΔɽ
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Fig. 2 Experimental Environment
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Fig. 3 Position estimation result difference in dim-

ming interval of sensor with daylight

4 ݁࿦

ຊڀݚͰ͸ɼ԰಺ʹ͓͚Δর໌Λ༻͍ͨҐஔਪఆΛߦ

͏͢ΔͨΊɼর໌ͷޫ౓άϥσʔγϣϯύλʔϯΛ༻͍

ͨҐஔਪఆखΛఏҊͨ͠ɽఏҊख๏Ͱ͸ɼఱҪর໌ͷޫ

౓ͷෳ਺ͷάϥσʔγϣϯύλʔϯʹΑΓௐޫΛ͜͏ߦ

ͱͰɼҐஔਪఆ͕ՄೳͰ͋ͬͨɽධՁΛ͜͏ߦͱͰɼఏ

Ҋख๏͸ௐޫՄೳͳর໌͕ઃஔ͞Εͨ԰಺ʹ͓͍ͯɼ֎

ޫͷ༗ແʹ͔͔ΘΒͣ໿ 250 ms͋Ε͹ҐஔਪఆΛՄೳ

Ͱ͋Δ͜ͱ͕໌Β͔ʹͳͬͨɽ

ݙจߟࢀ
1) ,հ྄ాؠ βΧϯλϯ, ,ܒޱࡕ ໲๏ࢦ໦७ಓɽҐஔߥ
Λ༻͍ͨ wi-fi ଌҐͷͨΊͷҐஔࢦ໲ऩू؅ཧγεςϜ
ʢpostersession, .ϫʔΫγϣοϓʣࡍࠃ ৘ใ௨৴ֶձࢠి
ٕज़ڀݚใࠂɽSR, εϚʔτແઢ, Vol. 114, No. 284, pp.
135-142, oct 2014.

2) Paramvir Bahl and Venkata N Padmanabhan. Radar:
An in-building rf-based user location and tracking sys-
tem. In INFOCOM 2000. Nineteenth Annual Joint
Conference of the IEEE Computer and Communica-
tions Societies. Proceedings. IEEE, Vol. 2, pp. 775–784.
Ieee, 2000.

18


