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຀ӳ࣏†3ߥ

େֶۀ࢈౎ژ1† ౡେֶࣇ2ࣛ† †3ಸྑઌ୺Պֶٕज़େֶӃେֶ

1 ͸͡Ίʹ
ຊڀݚͰ͸ɼಉܗঢ়ͷళฮ΍؃൘ͷଟ͍஍Լ֗ʹ͓

͍ͯɼਓͷࠞࡶঢ়گΛϥϯυϚʔΫͷ໨ҹͱͯ͠நग़

͢Δ͜ͱͰɼಓҊ಺΍Πϕϯτਪનɼࢧ࣌֐ࡂԉʹར

༻Մೳͳਓྲྀ৘ใΛఏҊ͢ΔɽಓҊ಺ʹ͓͚Δϥϯυ

ϚʔΫͷ༗ޮੑ͸͘ߴɼ৅௃తͳϥϯυϚʔΫநग़ʹؔ

͢Δڀݚ͸ߦ͘޿ΘΕ͍ͯΔ [2][3]ɽ͜Ε·Ͱզʑ͸ɼ
ஙͨ͠ߏϥϯυϚʔΫΛ͍ߴೝੑ͓Αͼ࿩୊ੑͷࢹ 3
ͷ֗ฒΈͱ਺ϲ݄෼ͷδΦλάπΠʔτ౳ͷݩ࣍ SNS
σʔλ͔Β఺ɼઢɼ໘ͷϥϯυϚʔΫͱͯ͠நग़ͯ͠

͖ͨ [1]ɽ͔͠͠ͳ͕ΒɼઌڀݚߦΛؚΊɼଟ༷ͳܗঢ়
ͷݐ෺͓Αͼ؃൘Ͱߏ੒͞Ε͍ͯΔ஍্Ͱ͸ಓҊ಺ͱ

ͯ͠༗ޮੑ͸͍ߴͱ͑ݴΔ͕ɼσύʔτ΍ෳ߹ࢪઃ౳

ͷݐ෺಺΍஍Լ֗͸ɼಉܗঢ়ͷςφϯτ͓Αͼ؃൘Ͱ

੒͞Ε͓ͯΓɼͦΕΒΛಓҊ಺ͷͨΊͷ৅௃తͳϥߏ

ϯυϚʔΫͱ͢Δ༗༻ੑ͸௿͍ɽ

ͦ͜ͰɼຊڀݚͰ͸ɼݐ෺಺΍஍Լ֗ʹ͓͚ΔಓҊ

಺ͱͯ͠ɼࠞࡶঢ়گΛಈతͳϥϯυϚʔΫͱͯ͠நग़

͢Δ͜ͱΛ໨తͱ͠ɼຊ࿦จͰ͸ಛʹ஍Լ֗Λର৅ʹɼ

δΦλά෇͖πΠʔτσʔλʹWi-Fi͔ΒಘΒΕΔη
ϯασʔλΛՃ͑ɼࠞࡶঢ়گͷՄࢹԽΛ໨͢ࢦɽ͜Ε

ʹΑΓɼ೚ҙͷ࣌ؒଳʹ͓͚Δళฮલͷྻߦ΍଴ͪ߹

Θͤ৔ॴ౳ΛϥϯυϚʔΫͱͯ͠நग़ɼར༻Մೳʹͳ

ΔɽຊߘͰ͸ɼࠞࡶ൑ఆख๏͓Αͼਓྲྀ৘ใఏࣔγε

ςϜΛఏҊ͠ɼ·ͨɼδΦλάπΠʔτσʔλͱͷ૬

ؔΛൺֱ͢ূݕΔɽ

2 ஍Լ֗ʹ͓͚Δਓྲྀ৘ใఏࣔγεςϜ
ຊڀݚͰ͸ɼ஍Լ֗ʹ͓͚ΔಓҊ಺ͱͯ͠ɼWi-Fi͔
ΒಘΒΕΔηϯασʔλ͓ΑͼδΦλά෇͖πΠʔτ

σʔλ͔ΒਓͷྲྀΕΛ؍ଌ͠ɼࠞࡶঢ়گͷՄࢹԽΛ໨

ΔWi-Fiϧʔ͍ͯ͠ٴීʹɽ۩ମతʹ͸ɼ஍Լ֗͢ࢦ
λʔΛ༻͍ͯɼϢʔβͷܞଳ୺຤͔Βৗ࣌ൃ৴͞ΕΔ

ి೾ڧ౓ΛΞΫηεϙΠϯτͰऔಘ͠ɼͦͷి೾ڧ౓

Λ༻͍ͯΞΫηεϙΠϯτ͔ΒϢʔβͷҐஔΛଌఆ͢

A Proposal of People-Flow Visualization system for Underground
Shopping Area
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ਤ 1: γεςϜ֓ཁ

Δɽ࣍ʹ֤ΞΫηεϙΠϯτʹ͓͍ͯɼҰఆ͔࣌ؒͭ

Ұఆൣғ಺ͷϢʔβ਺͔Βɼ଺ؒ࣌ࡏΛࢉग़͠ɼࠞࡶ

ঢ়گΛ൑ఆ͢Δɽᮢ஋Ҏ্ͷ৔߹ɼϚοϓʹࠞࡶ৘ใ

ͱͯ͠ఏࣔ͢Δɽ·ͨɼδΦλά෇πΠʔτσʔλ΋

ඪͱͯ͠ఏࣔ͢Δɽਤࢦࡶࠞ 1ʹɼγεςϜͷྲྀΕͱ
ΠϯλϑΣʔεͷ֓ཁΛࣔ͢ɽ

2.1 ৔ॴநग़ख๏ࡶࠞ
ຊڀݚͰ͸ɼηϯασʔλͱͯ͠ɼ԰಺ʹઃஔ͞Ε

͍ͯΔWi-FiϧʔλʢΞΫηεϙΠϯτʣ͕Ϣʔβͷ
౓Λ༻͍ΔɽΞڧతʹड৴͢Δి೾ظଳ୺຤͔Βఆܞ

ΫηεϙΠϯτʢAPiʣ͸ɼܞଳ୺຤ͷMACΞυϨεɼ
ి೾ڧ౓ (RSSI)ɼड৴࣌ࠁ౳Λऔಘ͢Δɽ
ఏҊख๏Ͱ͸ɼRSSI͔ΒϢʔβͷҐஔΛଌఆ͠ɼϢʔ
βͷาߦঢ়ଶͱఀཹঢ়ଶΛ൑ఆ͢ΔɽϢʔβͷҐஔ

͸ɼ೚ҙͷΞΫηεϙΠϯτ APi ͔ΒϢʔβͷڑ཭Λ

dist(APi) = 10
A−RS S I

B ΑΓࢉग़͢Δ [4]ɽ͜͜ͰɼAɼB͸
ఆ਺Ͱ͋ΓɼຊڀݚͰ͸ A = 2ɼB = 60ͱͨ͠ɽ࣍ʹ
ΞΫηεϙΠϯτ͝ͱʹɼMACΞυϨεɼड৴࣌ࠁɼ
ి೾ڧ౓ɼdist(APi)Λ DBʹ֨ೲ͠ɼt෼ִؒͰ dmҎ
಺ʹᮢ஋ kճҎ্ͷΞΫηεཤྺͷ͋Δ MACΞυϨ
εΛϢʔβͷఀཹঢ়ଶͱ൑ఆ͢Δɽޙ࠷ʹɼఀཹঢ়ଶ

தͷϢʔβʢMACΞυϨεʣ਺͕ᮢ஋ ThҎ্Λࠞࡶ
ঢ়ଶͱ൑ఆ͢Δɽ

2.2 δΦλά෇πΠʔτͷϑϩΞ൑ఆ
δΦλά෇πΠʔτ͸Ң౓ܦ౓৘ใΛؚΉ͕ɼ͞ߴ

৘ใΛؚ·ͳ͍ɽͦ͜ͰɼπΠʔτ಺༰͔Β kۙ๣๏
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Λ༻͍ͯπΠʔτΛ֤֊૚͝ͱʹ෼ྨ͢Δɽۙ࠷๣๏

͸ɼ൑ผର৅ͷσʔλ͕ͲͷֶशσʔλʹҰ൪ྨ͠ࣅ

͍ͯΔ͔Ͱ൑ผ͢Δख๏Ͱ͋Γɼσʔλؒͷྨࣅ౓͸

ϢʔΫϦουڑ཭Λ༻͍Δɽ·ͣɼ֤πΠʔτ಺༰͔Β

ͱͷDF͝ޠଶૉղੳΑΓநग़͠ɼ୯ܗΛࢺ༰ܗͱࢺ໊
஋Λ (୯ޠ i͕ग़͢ݱΔπΠʔτ਺)/(πΠʔτ૯਺)͔
ΒٻΊΔɽ࣍ʹɼDF஋Λ༻͍ͯπΠʔτϕΫτϧΛੜ
੒͠ɼ֤πΠʔτؒͷྨࣅ౓Λ d(p, q) =

√∑
(pi − qi)2

ΑΓࢉग़͢Δ. ൑ผର৅ͷσʔλͱͷྨࣅ౓͕͍ߴॱʹ
ֶशσʔλͷΫϥεΛ kݸͷ͏ͪ࠷΋ଟ͍Ϋϥε jʹ
ࣝผ͞ΕΔɽͨͩ͠ɼ࠷΋ଟ͍Ϋϥε͕ෳ਺ଘ͢ࡏΔ

৔߹͸ࣝผෆՄͱ͢Δɽ͜ΕʹΑΓπΠʔτΛ֤֊૚

ʹ෼ྨ͢Δɽ෼ྨ͞ΕͨπΠʔτσʔλ͸ਓྲྀ৘ใͱ

ͯ͠ɼҢ౓ܦ౓Λ༻͍ͯϑϩΞϚοϓ্ʹఏࣔ͢Δɽ

3 ূݕ
3.1 Wi-Fiηϯαʹ͓͚ΔϢʔβఀཹ਺

Wi-Fiηϯα͔ΒਓྲྀΛ؍ଌ͠ɼࠞࡶঢ়گΛ͢ূݕ
Δɽ࣮ݧͰ͸ɼ2݄ͷ౔༵ͱ೔༵ͷ 7೔෼ͷ೚ҙͷΞ
ΫηεϙΠϯτ APi Ͱऔಘͨ͠໿ 69ສϨίʔυͱπ
ΠʔτσʔλΛ༻͍ͨɽఀཹঢ়ଶͱͯ͠ɼࢉग़ͨ͠Ξ

ΫηεϙΠϯτ·Ͱͷڑ཭ dist(APi)͕ d = 10mҎ಺ͷ
ଳ୺຤ʹରͯ͠ɼtܞ = 2෼ؒͰ k = 5ճҎ্Ͱɼ͞Β
ʹ tΛ࿈ଓͯ͠औಘͰ͖ͨ୺຤Λఀཹঢ়ଶͱͨ͠ɽͳ
͓ɼࠓճղੳͨ͠ΞΫηεϙΠϯτ͸஍Լ֗ͷ޿৔Ͱ

͸ͳ͘ɼ௨࿏ʹઃஔ͞Ε͍ͯΔ΋ͷΛର৅ͱͨ͠ɽ

ਤ 2ʹɼ࣌ؒ͝ͱͷϢʔβͷఀཹ਺ͷਪҠ݁Ռͷά
ϥϑΛࣔ͢ɽޙޕ 3͔࣌Β 18࣌·Ͱ͸ൺֱతఀཹ਺͕
গͳ͘ɼ͓னͱ໷ʹఀཹ਺͕ଟ͍݁ՌͰ͋ͬͨɽ·ͨɼ

ಉ࣌ؒଳͷΞΫηε਺΋ಉ༷ͷ޲܏Ͱ͋Γɼ͓னͱ໷

ʹਓͷྲྀΕ͕ଟ͘ɼͦΕҎ֎͸গͳ͘ɼ࣮ੈքͷਓͷߦ

ಈʹ߹ͬͨ݁Ռͱ͑ݴΔɽ·ͨɼδΦλά෇͖πΠʔ

τ਺ͷଟ͘͸ 0݅Ͱ͕͋ͬͨɼδΦλά෇͖πΠʔτ
σʔλͱͷ૬ؔ܎਺͸-0.24ɼͱͳΓɼෛͷ૬ؔͱͳͬ
ͨɽҎ্ΑΓɼWi-fiηϯασʔλ͸஍Լ֗ʹ͓͍ͯఀ
ཹ਺؍ଌʹ༗༻Ͱ͋Δͱ͑ݴΔɽ

3.2 ԽࢹͷՄگঢ়ࡶࠞ
Խ͸ɼਤ໘্ʹϨΠϠʔΛॏͶͯɼϙࢹͷՄگঢ়ࡶࠞ

Ϧϯΰϯ΍ύεɼώʔτϚοϓΛදࣔՄೳͳD3.floorplan
Λ༻͍ͨɽࠞࡶঢ়ଶͱ൑ఆ͞Εͨ৔߹ʹɼਓ਺ͷଟ͞

౰௨࿏্ʹώʔτϚοϓఏࣔ͢Δɽ͖֘ͮجʹ

4 ͓ΘΓʹ
ຊڀݚͰ͸ɼݐ෺಺΍஍Լ֗ʹ͓͚ΔಓҊ಺ͱͯ͠

ΛಈతͳϥϯυϚʔΫͱͯ͠நग़͢Δ͜ͱΛگঢ়ࡶࠞ

໨తͱ͠ɼ஍Լ֗ͷWi-Fiηϯασʔλ͔ΒϢʔβͷ
ఀཹ਺Λࢉग़͠ɼώʔτϚοϓͱͯ͠ఏࣔ͢Δਓྲྀ৘

ਤ 2: Ϣʔβͷఀཹ਺ͷਪҠ

ใՄࢹԽγεςϜΛఏҊͨ͠ɽ࣮ݧΑΓɼWi-Fiηϯα
σʔλΛ༻͍ͨఀ଺Ϣʔβܭଌख๏ʹΑΓɼ࣮ੈքʹ

ଈͨ͠ఀཹঢ়ଶΛ؍ଌͰ͖ɼ·ͨɼδΦλά෇πΠʔ

τͱ͸ෛͷ૬ؔͱͳΓɼ஍Լ֗ͷ௨࿏ʹ͓͍ͯ͸Wi-Fi
ηϯασʔλΛ༻͍Δ͜ͱͷ༗༻ੑ͕֬ೝͰ͖ͨɽ·

ͨɼηϯασʔλ͔ΒಘΒΕͨ؍ଌ݁Ռ͸δΦλά෇

͖πΠʔτσʔλͱͷෛͷ૬͕ؔݟΒΕͨɽޙࠓɼఀ

ཹՕॴΛಈతϥϯυϚʔΫͷҰͭͱͯ͠ར༻ͨ͠ಓҊ

಺Λ໨͢ࢦɽ

ँࣙ
ຊڀݚͷҰ෦͸ɼ૯຿লઓུత৘ใ௨৴ڀݚ։ൃਪਐ

SCOPEʢ150201013ʣ͓ۀࣄ Αͼ JSPSՊݚඅ15K00162,
16H01722ͷॿ੒Λड͚ͨ΋ͷͰ͋Δɽ·ͨɼຊڀݚͷ
͝ʹࢯɼ๬݄༞༸ࢯΓ໋ཱؗେֶ੢ඌ৴඙ͨ͋ʹࢪ࣮

ॿ͍͍ͨͩͨݴɽ͜͜ʹँͯ͠هҙΛද͢ɽ

ݙจߟࢀ
[1] Shoko Wakamiya, Hiroshi Kawasaki, Yukiko Kawai,

Adam Jatowt, Eiji Aramaki and Toyokazu Akiyama,
“Lets Not Stare at Smartphones while Walking: Memo-
rable Route Recommendation by Detecting Effective Land-
marks”, In Proc. of UbiComp2016, pp. 1136–1146, 2016.

[2] Daniele Quercia, Rossano Schifanella, and Luca Maria
Aiello, “The shortest path to happiness: recommending
beautiful, quiet, and happy routes in the city”, In Proc. of
HT2014. pp. 116–125.

[3] ෰෦఩ɼ଎ਫ࣏෉ɼ“Ґஔ৘ใΛؚΉπΠʔτΛޮ཰త
ʹൃ۷͢ΔͨΊͷجຊํࣜͷݕ౼”ɼDICOMO2011ߨԋ
࿦จू, pp. 1526–1530, 2011.

[4] ྐྵຊ७ҰɼԘ໺࡚३ɼ຤٢ོ඙ɼຯീ໦ਸɼ“࣮ੈք
ू߹஌ʹͮ͘جWi-FiҐஔ৘ใج൫”,Πϯλʔωοτί
ϯϑΝϨϯε 2006, pp.95-104, 2006.

Copyright     2017 Information Processing Society of Japan.
All Rights Reserved.1-510

情報処理学会第79回全国大会


