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֓ཁɿిंࢢ෦ʹ͓͚Δओཁͳަ௨ؔػͰ͋Γɼଟ͘ͷਓʑ͕ར༻͍ͯ͠ΔɽిंҠಈͷշదੑΛߴ
ΊΔͨΊʹɼࠞࡶΛආ͚Δ͜ͱ͕ޮՌత͕ͩɼࠞࡶঢ়گؒ࣌ଳ͚ͩͰͳ͘ɼಥൃతͳΠϕϯτͳͲͷ

ӨڹΛड͚ͯมԽ͢ΔͨΊɼࣄલʹ༧ଌ͢Δ͜ͱ͍͠ɽͦ͜ͰຊڀݚͰɼεϚʔτϑΥϯΛ༻͍ͨ

ిंͷࠞࡶਪఆ๏ΛఏҊ͢ΔɽఏҊख๏Ͱɼࠞࡶঢ়گͱߦ٬ಈʹؔ࿈͕͋Δ͜ͱʹண͠ɼεϚʔ

τϑΥϯ͔ΒಘΒΕΔՃɾ֯ʹ͖ͮجɼߦ٬ಈΛද͢ಛྔΛઃ͢ܭΔɽ࣮σʔλΛऩू͠ɼ

ϥϯμϜϑΥϨετʹΑΓ 3ஈ֊ͷࠞࡶΛਪఆͨ݁͠Ռɼฏۉ F 71%ΛୡͰ͖Δ͜ͱ͕͔ͬͨɽ

͜ͷ݁ՌΑΓɼఏҊख๏ϦΞϧλΠϜͳࠞࡶঢ়گਪఆʹ༗ޮͰ͋Δ͜ͱ͕֬ೝͰ͖ͨɽ

1. ͡Ίʹ

ࢢʹ͓͍ͯిंଟ͘ͷਓʑͷҠಈखஈͱ͔ͯܽͤ͠

ͳ͍ͷͱͳ͍ͬͯΔɽ͔͠͠ɼ௨ۈϥογϡͷΈͳΒͣ

ಥൃతͳΠϕϯτͳͲͷ༷ʑͳཁҼʹΑΓిंͷࠞൃ͕ࡶ

ੜ͢Δͱɼշదੑେ͖͘ଛͳΘΕΔɽಛʹɼো͕͍ऀɼ

්ɼڙࢠ࿈ΕͳͲʹͱͬͯɼࠞͨ͠ࡶঢ়گͰͷిंར

༻ࠔΛ͏ɽ͜ͷΑ͏ͳཧ༝͔Βɼଟ͘ͷ٬ཱྀߦ

ं͢ΔిंΛܾఆ͢Δྀͯ͠ߟͰͳ͘շదੑ͚ͩؒ࣌

͜ͱ͕ΒΕ͍ͯΔ [1,2]ɽ࣮ࡍɼจݙ [3]Ͱɼࠞࡶঢ়گ

͖ͮجʹ 49%ͷ٬͕ผͷిंʹं͢Δ͜ͱ͕ใ͞ࠂΕ

͍ͯΔɽ

͜Εʹରͯ͠ɼࠞࡶঢ়گΛϦΞϧλΠϜʹѲ͢ΔͨΊ

ͷऔΓΈ͕ͳ͞Ε͍ͯΔɽྫ͑ɼΫϥυιʔγϯά

ʹΑͬͯిंͷࠞࡶঢ়گΛऩू͢ΔࢼΈ͋Δ͕ɼखಈͰͷ

ೖྗར༻ऀͷෛ୲͕େ͖͍ [4,5]ɽ·ͨɼNAVITIME [5]

Ͱɼं྆͝ͱʹ͞ࡌΕͨՙॏηϯαɼվػࡳͷೖग़

σʔλΛซ༻ͯࠞ͠ࡶঢ়گΛѲ͍ͯ͠Δ͕ɼ࠷৽Ӷͷ

ं྆ɼҰ෦࿏ઢͷΈʹ͔͠ద༻͞Ε͍ͯͳ͍ɽҰൠతͳ

༺ͷਪఆͱͯ͠ɼεϚʔτϑΥϯͷϚΠΫΛརگঢ়ࡶࠞ

ͯ͠ɼԻʹΑΓਓΛਪఆ͢Δख๏ [6,7]ɼBluetoothε

ΩϟϯʹΑΓಘΒΕΔσόΠεిڧʹͮ͘جख

๏ [8, 9]ͳͲ͕ଘ͢ࡏΔ͕ɼ͍ͣΕ֘ΞϓϦέʔγϣ

ϯΛͨ͠ࡌσόΠεΛอ࣋͢ΔϢʔβ͕ɼಉ࣌ʹෳଘ

1 େࡕେֶେֶӃใՊֶڀݚՊ
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aka University

2 λϯλେֶ
Faculty of Engineering, Tanta University, Egypt

ͱ͍͏՝͕͋Δɽࠔͷਪఆ͕گঢ়ࡶͳ͚Εࠞ͠ࡏ

͜Ε·ͰʹஶऀΒӺߏͷ༷ʑͳࠞࡶঢ়گΛਪఆ͢Δ

ख๏ CrowdMeter [10]ΛఏҊ͓ͯ͠Γɼ୯ҰͷϢʔβ͕อ

ਪگঢ়ࡶਫ਼ͳࠞߴΔεϚʔτϑΥϯͷΈΛ༻͍ͯɼ࣋͢

ఆ͕Մͳ͜ͱΛ͍ࣔͯ͠ΔɽຊڀݚͰɼిंʹয

Λͯɼ୯ҰͷϢʔβͰ࣮ݱՄͳࠞࡶਪఆΛతͱ͢

ΔɽఏҊख๏Ͱɼిंͷࠞࡶঢ়گͱ٬ͷߦಈʹؔ࿈

͕͋Δ͜ͱʹண͠ɼϓϥοτϗʔϜ͔Βిंʹं͢

ΔࡍͷεϚʔτϑΥϯͷՃɾ͔֯ΒࠞࡶΛਪఆ

͢ΔɽײతʹɼిंͰ࠲Δɼ൶ۙʹཱͭɼͱ͍ͬ

ಈ͕͔Εɼిं͕ۭ͍͍ͯΔɼۭ੮͕ແ͍ɼͱߦͨ

ਪଌͰ͖Δɽ͜ͷͨΊɼఏҊख๏Ͱ͕گঢ়ࡶ͍ࠞͨͬ

ɼεςοϓɼిंͷؒ࣌ʹରͯ͠ɼҠಈيͷҠಈ࣌ं

ਐํߦʹର͢ΔҠಈྔͱ͍ͬͨಛྔΛநग़͠ɼϥϯμ

ϜϑΥϨετʹΑΔࠞࡶͷྨΛ͏ߦɽࠞࡶ Low,

Medium, Highͷࡾஈ֊Ͱ͋ΓɼͦΕͧΕҎԼͷΑ͏ʹఆ

ٛ͢Δɽ

Low: ۭ੮͕͋Δɽ

Medium: ۭ੮ແ͍͕पғʹेͳεϖʔε͕͋Δɽ

High: ಈ͖͕औΕͳ͍΄ͲࠞΜͰ͍Δɽ

ఏҊख๏ͷ༗ޮੑΛ֬ೝ͢ΔͨΊɼεϚʔτϑΥϯΛखʹ

อͨ࣋͠߹͓ΑͼɼζϘϯͷϙέοτʹೖΕͨ߹ʹͭ

͍ͯσʔλऩूΛ͍ߦɼੑධՁΛͨͬߦɽͦͷ݁Ռɼฏ

ۉ F 71%ͱͳΓɼϦΞϧλΠϜͳࠞࡶঢ়گѲʹ༗ޮͳ

͜ͱ͕͔ͬͨɽ
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ਤ 1 ಈߦͱ٬ࡶࠞ

2. ఏҊख๏

2.1 ֓ཁ

ਤ 1ʹࣔ͢Α͏ʹɼి ंʹं͢Δࡍɼଟ͘ͷ٬࠲੮

͕ۭ͍͍ͯΔ࣌ண੮͢Δɼ࠲Εͳ͍࣌ʹΓֵഎ

ͨΕͷ͋Δॴ͘ߦɼࠞ ൶ۙʹཹ·Δͳ࣌Δ͍ͯ͠ࡶ

ͲͷߦಈΛऔΔɽ͢ͳΘͪɼిंʹ৵ೖ͔ͯ͠Β੩͢ࢭ

Δ·Ͱͷߦಈͱిंͷࠞࡶঢ়گʹؔ࿈͕͋Δͱ͑ߟΒ

ΕΔɽͦ͜ͰఏҊख๏Ͱɼ٬͕ॴ࣋͢ΔεϚʔτϑΥ

ϯ͔ΒಘΒΕΔՃɾ͔֯Βɼࠞࡶͱؔ࿈͢Δಛ

ྔΛநग़͢Δɽ͜ΕΒͷಛྔΛ༻͍ͯϥϯμϜϑΥϨ

ετʹΑͬͯϞσϧΛߏங͠ɼి ंͷࠞࡶΛਪఆ͢Δɽ

ͳ͓ɼஶऀΒ͜Ε·ͰʹӺߏʹ͓͚Δ༷ʑͳߦಈΛε

ϚʔτϑΥϯʹΑΓਪఆ͢Δख๏ TransitLabel [11]ΛఏҊ

͓ͯ͠ΓɼిंͷंͪྻʹฒͿߦಈ F 92%Ͱೝࣝ

Ͱ͖Δ͜ͱ͕͔͍ͬͯΔɽఏҊख๏ͰɼTransitLabel

ʹΑΓిंͷंͪྻʹฒΜͰ͍Δ͜ͱݕग़Ͱ͖Δ

ͷͱ͢Δɽ

લड़ͷΑ͏ͳं࣌ͷߦಈɼҠಈي͔ΒਪఆͰ͖Δ

ͱ͑ߟΒΕΔɽ͕ͨͬͯ͠ɼఏҊख๏Ͱาࣗऀߦߤ

๏ (PDR: Pedestrian Dead Reckoning)ʹΑΓɼंͪ

ྻ͔Βಈ͖ग़͔ͨ࣌͠ΒɼిंͰ੩͢ࢭΔ·ͰͷҠಈ

ϓϥοτϗʔϜͰͷҠಈيΛਪఆ͢Δɽ͜ͷҠಈي

ͱిंͰͷҠಈͷ྆ํΛؚΜͰ͍Δ͕ɼిंʹंͨ͠

ॠؒΛݕग़͢Δ͜ͱඇৗʹࠔͳͨΊɼਖ਼֬ʹిंͰ

ͷҠಈيΛਪఆ͢Δ͜ͱ͍͠ɽͦ͜ͰɼఏҊख๏Ͱ

શମͷҠಈي͔Βɼిंͷਐํߦʹରͯ͠ҠಈΛ։

͓ΑͼՃɾيग़͠ɼͦΕҎ߱ͷҠಈݕΛ࣌ͨ࢝͠

֯Λ༻͍ͯಛྔΛઃ͢ܭΔɽ͜ͷཧ༝ɼ࠲੮௨

࿏ɼ൶ۙͱ͍ͬͨࠞࡶঢ়گʹؔ࿈͢ΔҐஔใɼಛʹ

ిंͷਐํߦʹର͢ΔҠಈͱີʹؔ࿈͍ͯ͠ΔͨΊͰ

͋ΔɽҎ߱Ͱɼిंͷਐํߦʹରͯ͠ҠಈΛ։ͨ࢝͠

͢هͱදيର͢ΔҠಈʹํߦΛਐيҎ߱ͷҠಈ࣌

Δɽਐํߦʹର͢ΔҠಈيɼҠಈ։͔࣌࢝Βͷ֯

ͷੵ͕ᮢ (0.5rad)Λ͑ͨ࣌Ҏ߱ͷҠಈي

ͱͯ͠ఆٛ͢ΔɽҠಈي͔ΒಘΒΕΔಛྔʹՃ͑ͯɼ

Λਪگঢ়ࡶग़Ͱ͖ΕɼిंͷࠞݕͱΛͨͬ͜࠲ʹ੮࠲

ఆ͢Δ͏͑Ͱॏཁͳใ͕ಘΒΕΔɽ͜ͷͨΊɼ2.2.3અͰ

ड़Δ੩ࢭঢ়ଶݕग़ʹΑΓɼҠಈޙྃͷ੩ࢭঢ়ଶΛݕग़

͠ɼͦͷલޙͷՃʹ͖ͮجண੮ͷఆΛ͏ߦɽ

2.2 Ҡಈيͷਪఆ

ҠಈيՃηϯαʹΑΓεςοϓ͕ݕग़͞ΕΔ

ඪ࠲ͷޙग़ݕ৽͢Δɽnճͷεςοϓߋʹ pn ɼલ

ͷεςοϓݕग़ޙͷ࠲ඪ pn−1 ͱɼpn−1 ͔ΒͷҠಈϕΫτ

ϧ v⃗n Λ༻͍ͯ࣍ͷࣜͰදͤΔɽ

pn = pn−1 + v⃗n (1)

v⃗nͷํɼॏྗํΛ࣠ͱ͢Δ֯ʹΑΓٻΊΔɽ·

ͨɼv⃗n ͷ͞ɼ1า͋ͨΓͷҠಈྔͰ͋Γɼఆ dͰ༩

͑ΔɽຊڀݚͰɼd = 0.7mͱͨ͠ɽ͜ΕΒͷҠಈํ

͓Αͼεςοϓݕग़ͷৄࡉΛҎ߱Ͱઆ໌͢Δɽ

2.2.1 Ҡಈํͷਪఆ

εϚʔτϑΥϯ͔ΒऔಘՄͳηϯασʔλΛج

४ʹ࠲ඪ͕ܥઃఆ͞Ε͍ͯΔɽ͕ͨͬͯ͠ɼPDRʹར༻

͢ΔͨΊʹδϟΠϩηϯαͷܭଌ͔ΒਐํߦͷมԽ

ྔΛਪఆ͢Δඞཁ͕͋Δɽͦ͜Ͱɼา࣌ߦͷਐํߦΛਪ

ఆ͢ΔͨΊʹδϟΠϩηϯαͷܭଌ͔ΒॏྗΛ࣠ͱ

͢Δ֯Λநग़͢Δɽຊख๏Ͱɼిंंதͷ͍࣌

ؒͰͷ͖ͷมԽແ͍ͱԾఆ͠ɼา͖ग़͢લͷ੩

Λਪఆ࢟͢ଌ͔Βͷܭঢ়ଶͷՃηϯαͷࢭ

Δɽਪఆͨ͠ͷ͔͖Βॏྗͷ୯ҐϕΫτϧΛਪ

ఆ͠ɼδϟΠϩηϯαͷܭଌ͔ΒॏྗΛ࣠ͱ͢Δ֯

Λநग़͢Δɽ

2.2.2 εςοϓݕग़

ిंं࣌ʹɼपғΛݟͨ͠ΓɼਓΛආ͚Δͱ͍ͬ

ͨॠؒతͳಈ͖͕͜ىΔͨΊɼҰൠతͳ PDRͰͷεςο

ϓݕग़Λిंं࣌ʹద༻͢Δͱɼݕޡग़͕ൃੜ͘͢͠

ͳΔɽ͜ͷͨΊɼఏҊख๏ͰҎԼͷ̎ͭͷ݅Λຬͨ͠

ग़͢Δɽݕεςοϓͱͯ͠ʹ࣌ͨ

( 1 ) ͕ܧଓͯ͠ಈ͍͍ͯΔ͜ͱ

( 2 ) େ͖͘มಈ͢ΔՃݕ͕ܗग़͞ΕΔ͜ͱ

1ඵؒͷՃϊϧϜͷඪ४ภࠩΛࢉग़͠ɼᮢΛ͑Δ

߹ʹ݅ (1)Λຬͨ͢ͷͱ͢Δɽ͜ͷᮢݧܦతʹ

0.5ͱͨ͠ɽҰํɼ݅ (2)ͷఆɼՃϊϧϜͷܗ

ͷۃେʹରͯ͠ఆΊͨᮢʹΑΓ͏ߦɽ۩ମతʹɼ·

ͣϊΠζআڈͷͨΊ 300msΟϯυͷՃϊϧϜ

ʹରͯ͠ɼҠಈฏۉϑΟϧλΛద༻͢Δɽ࣍ʹɼ࢟

ͷӨڹΛআ͢ڈΔͨΊɼΟϯυͷฏۉΛಉҰΟ

ϯυͷશαϯϓϧ͔ΒҾ͍ͨޙɼΟϯυͷ࠷େ

ͷۃେ͕ᮢΛ͍͑ͯͨ߹ʹ݅ (2)Λຬͨ͢ͷ
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ਤ 2 εϚʔτϑΥϯͷॴ࣋Ґஔ

ͱ͢Δɽ͜ͷΟϯυ෯ 1าΛ౿Έग़͢ͷʹेͳ࣌

ؒͱͯ͠ 600msΛઃఆͨ͠ɽ

2.2.3 ੩ࢭঢ়ଶͷݕग़

ंޙʹ͔͘ࡉ٬͕ಈ͘͜ͱɼपғͷਓʹԡ͞ΕΔ

͜ͱʹΑΓɼ٬า͍͍ͯͳ͍ʹؔΘΒͣɼεϚʔτ

ϑΥϯ͕ಈ͘߹͕͋Δɽ·ͨɼిंͰͷҠಈઌΛ୳͠

ͯ͢ࢭఀؒ࣌Δ߹͋Δɽ͜ΕΒΛྀ͢ߟΔͨΊɼ੩

ঢ়ଶࢭ 2.2.2અͷ̎ͭͷ݅ (1),(2)ͷ྆ํ͕ 3ඵҎ্ຬ

ͨ͞Εͳ͍ݕʹ࣌ग़͞ΕΔͷͱͨ͠ɽ

2.3 ಛྔͷநग़

ਐํߦʹର͢ΔҠಈي͔ΒɼεςοϓɼҠಈؒ࣌ɼ

ઢڑΛಛྔͱͯ͠நग़͢Δɽεςοϓ࠲੮௨

࿏ͷԞɼ൶ۙͱ͍ͬͨҐஔใʹؔ͢ΔͨΊબͨ͠ɽ

Ҡಈؒ࣌Λબͨ͠ཧ༝ɼࠞࡶ͕͘ߴͳΔͱҠಈؒ࣌

͕͘ͳΔͨΊͰ͋Δɽ·ͨઢڑɼ࠲੮ʹͨͬ࠲

߹ͱΓֵʹั·ͬͨ߹Ͱಈ͖ʹ͕ࠩग़Δͱ͑ߟΒΕΔ

͜ͱ͔Βɼಛྔͱͯ͠બఆͨ͠ɽ·ͨɼண੮࣌ͷͷ

ޙग़લݕͷࢭมԽΛͱΒ͑ΔͨΊɼ੩࢟ 2ඵؒʹ͓͚Δ

Ճͷ xɼyɼz࣠ͷฏۉʹରͯ͠ɼ֤࣠ͷࠩͷઈର

ͷ߹ܭΛಛྔͱͨ͠ɽҎ্ͷ 4ͭͷಛྔΛجʹɼϥϯ

μϜϑΥϨετΛ༻͍ͯࠞࡶͷྨΛ͏ߦɽ

3. ੑධՁ

ੑධՁͷͨΊɼNexus5Λ༻͍ͯిंं࣌ͷσʔλΛ

ऩूͨ͠ɽ֤ηϯασʔλͷऔಘසɼAndroid APIͰ

SENSOR DELAY FASTEST Λࢦఆͨ͠ɽεϚʔτϑΥ

ϯͷॴ࣋Ґஔɼਤ 2 ͷΑ͏ʹɼζϘϯͷӈϙέοτͱ

खͷ 2 ՕॴͰ͋Δɽࠞࡶͷਅσʔλऩू࣌ʹࢹ

ʹΑΓ֬ೝ͠ɼهͨ͠ɽඃऀݧ 20ͷஉੑ 5ਓͰ͋

Γɼσʔλऩूॴେࡕঢ়ઢͷ 19ӺͰ͋Δɽ࠷ऴత

ʹಘΒΕͨσʔλͷंճɼखʹอͨ࣋͠߹͕ 156

ճɼӈϙέοτʹอͨ࣋͠߹͕ 143ճͰ͋ΔɽධՁʹ

10-foldަࠩূݕΛ༻͍ͨɽ

3.1 ධՁ݁Ռ

εϚʔτϑΥϯΛखʹอͨ࣋͠߹ͷσʔλͷΈΛ༻͍

ද 1 ࠞಉྻߦʢखʣ

ਅ \ ਪఆ Low Medium High

Low 73% 21% 7%

Medium 29% 52% 19%

High 6% 19% 74%

ද 2 ࠞಉྻߦʢϙέοτʣ

ਅ \ ਪఆ Low Medium High

Low 90% 10% 0%

Medium 0% 78% 22%

High 4% 21% 75%

ද 3 ࠞಉྻߦʢख+ϙέοτʣ

ਅ \ ਪఆ Low Medium High

Low 80% 18% 2%

Medium 16% 61% 23%

High 5% 22% 73%

ͨධՁ݁ՌΛද 1ʹࣔ͢ɽฏۉ F 66%Ͱ͋Γɼࠞࡶ

͕Mediumͷঢ়࠷͕گѱ͍݁ՌͱͳͬͨɽMediumͱ

LowͷޡΓʹ͍ͭͯɼண੮࣌ͷ࢟มԽͷݕ͕͍͠

͜ͱɼ௨࿏தԝۙ·Ͱา͍ͨ߹ͱண੮ͨ͠߹ͷي

͕ྨͯ͠͠ࣅ·͏͜ͱ͕ݪҼͱͯ͛͠ڍΒΕΔɽ·ͨɼ

Mediumͱ HighͷޡΓʹ͍ͭͯɼ࠲੮ʹ࠲Εͳ͍࣌ʹɼ

൶ԣͷഎͨΕ͕͋ΔॴϙʔϧΛ͔ͭΊΔॴʹ͘ߦ

͜ͱ͕͋ΔͨΊʹɼిंͷਐํߦͷҠಈྔ͕গͳ͘ͳΔ

͜ͱ͕ݪҼͱͯ͛͠ڍΒΕΔɽ·ͨɼඇৗʹ͍ࠞͯ͠ࡶΔ

߹Ͱ͋ͬͯɼిंͷंྻͷલํʹฒΜͰ͍ͨ߹ɼ

ंྻํޙͷਓʹΑͬͯిंʹԡ͠ࠐ·ΕΔ͜ͱ͕ݪҼ

ͱͯ͛͠ڍΒΕΔɽ͜ͷʹ͍ͭͯɼσʔλΛෳਓ

ूΊΔ͜ͱͰղܾͰ͖Δͱ͑ߟΒΕΔɽ

ɼεϚʔτϑΥϯΛϙέοτʹೖΕͨ߹ͷσʔλʹ࣍

ͷΈΛ༻͍ͨධՁ݁ՌΛද 2ʹࣔ͢ɽฏۉ F 80%ͱ

ͳΓɼεϚʔτϑΥϯΛखʹอ࣌ͨ࣋͠ͱൺֱͯ͠ɼண੮

͕ࡶग़Ͱ͖ͨ͜ͱʹΑΓɼࠞݕมԽ͕࢟ͷ࣌ Lowͷ

߹ͷਪఆਫ਼͕େ্͖ͨ͘͠ɽ·ͨɼLowͱMediumͷ

Γ͕গͳ͘ͳͬͨͨΊɼMediumͷਪఆਫ਼େ͖͘ޡ

্ͨ͠ɽࠞࡶ͕ Lowͷ࣌ͷਪఆਫ਼͕ 90%ʹͱͲ·ͬ

͢ͳͲͷେ͖ͳݟΛंిʹޙͨͬ࠲Ҽͱͯ͠ɼݪͨ

ಈ࡞Λͨͨ͠Ίʹɼ੩ࢭͷݕ্͕ख͘Ͱ͖ͳ͔ͬͨ͜ͱ

ΒΕΔɽ͑ߟ͕

ɼϙέοτͱखͷ྆ํͷσʔλΛ༻͍ͯධՁͨ͠ʹޙ࠷

݁ՌΛද 3ʹࣔ͢ɽฏۉ F 71%ͱͳΓɼϙέοτͷ

߹ͱൺͯྼΔͷͷɼLowͱ HighΛؒҧ͍͑ͯΔ

ͷશମͷ 2.3%ͱඇৗʹগͳ͍ɽ͜ͷ͜ͱ͔Βɼࠞ ࡶ

Λେ͖ؒ͘ҧ͑Δ͜ͱ΄ͱΜͲແ͍͜ͱ͕͔ͬͨɽ

Ҏ্ͷ݁ՌΑΓɼఏҊख๏ϦΞϧλΠϜͳࠞࡶঢ়گਪఆ

ʹ༗ޮͰ͋Δ͜ͱ͕֬ೝͰ͖ͨɽ
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4. ͓ΘΓʹ

ຊڀݚͰɼిंं࣌ͷҠಈيʹंిͮ͘جͷࠞ

ಈߦͱ٬گঢ়ࡶਪఆ๏ΛఏҊͨ͠ɽఏҊख๏Ͱɼࠞࡶ

ʹؔ࿈͕͋Δ͜ͱʹண͠ɼεϚʔτϑΥϯ͔ΒಘΒΕΔ

Ճɾ֯ʹ͖ͮجɼߦ٬ಈΛද͢ಛྔΛநग़͢

ΔɽੑධՁʹΑΓ 3ஈ֊ͷࠞࡶΛਪఆͨ݁͠Ռɼฏۉ

F 71%ΛୡͰ͖Δ͜ͱ͕͔ͬͨɽ͜ͷ݁ՌΑΓɼఏ

Ҋख๏ϦΞϧλΠϜͳࠞࡶঢ়گਪఆʹ༗ޮͰ͋Δ͜ͱ͕

֬ೝͰ͖ͨɽޙࠓͷ՝ͱͯ͠ɼεϚʔτϑΥϯͷ༷ʑͳ

ॴ࣋ҐஔͷӨڹΛධՁ͢Δ͜ͱɼಛྔͷՃͳͲ͕ڍ

͛ΒΕΔɽ

ँࣙ

ຊڀݚ JSPSՊݚඅ JP26220001ͷॿΛड͚ͨͷ
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