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֓ཁɿిं͸౎ࢢ෦ʹ͓͚Δओཁͳަ௨ؔػͰ͋Γɼଟ͘ͷਓʑ͕ར༻͍ͯ͠ΔɽిंҠಈͷշదੑΛߴ
ΊΔͨΊʹ͸ɼࠞࡶΛආ͚Δ͜ͱ͕ޮՌత͕ͩɼࠞࡶঢ়گ͸࣌ؒଳ͚ͩͰͳ͘ɼಥൃతͳΠϕϯτͳͲͷ

ӨڹΛड͚ͯมԽ͢ΔͨΊɼࣄલʹ༧ଌ͢Δ͜ͱ͸೉͍͠ɽͦ͜ͰຊڀݚͰ͸ɼεϚʔτϑΥϯΛ༻͍ͨ

ిं಺ͷࠞࡶਪఆ๏ΛఏҊ͢ΔɽఏҊख๏Ͱ͸ɼࠞࡶঢ়گͱ৐ߦ٬ಈʹؔ࿈͕͋Δ͜ͱʹண໨͠ɼεϚʔ

τϑΥϯ͔ΒಘΒΕΔՃ଎౓ɾ֯଎౓ʹ͖ͮجɼ৐ߦ٬ಈΛද͢ಛ௃ྔΛઃ͢ܭΔɽ࣮σʔλΛऩू͠ɼ

ϥϯμϜϑΥϨετʹΑΓ 3ஈ֊ͷࠞࡶ౓Λਪఆͨ݁͠Ռɼฏۉ F஋ 71%Λୡ੒Ͱ͖Δ͜ͱ͕෼͔ͬͨɽ

͜ͷ݁ՌΑΓɼఏҊख๏͸ϦΞϧλΠϜͳࠞࡶঢ়گਪఆʹ༗ޮͰ͋Δ͜ͱ͕֬ೝͰ͖ͨɽ

1. ͸͡Ίʹ

౎ࢢʹ͓͍ͯిं͸ଟ͘ͷਓʑͷҠಈखஈͱ͔ͯܽͤ͠

ͳ͍΋ͷͱͳ͍ͬͯΔɽ͔͠͠ɼ௨ۈϥογϡͷΈͳΒͣ

ಥൃతͳΠϕϯτͳͲͷ༷ʑͳཁҼʹΑΓిंͷࠞൃ͕ࡶ

ੜ͢Δͱɼշదੑ͸େ͖͘ଛͳΘΕΔɽಛʹɼো͕͍ऀɼ

೛්ɼڙࢠ࿈ΕͳͲʹͱͬͯ͸ɼࠞͨ͠ࡶঢ়گͰͷిंར

༻͸ࠔ೉Λ൐͏ɽ͜ͷΑ͏ͳཧ༝͔Βɼଟ͘ͷ৐٬͸ཱྀߦ

͚࣌ؒͩͰͳ͘շదੑ΋ྀͯ͠ߟ৐ं͢ΔిंΛܾఆ͢Δ

͜ͱ͕஌ΒΕ͍ͯΔ [1,2]ɽ࣮ࡍɼจݙ [3]Ͱ͸ɼࠞࡶঢ়گ

͖ͮجʹ 49%ͷ৐٬͕ผͷిंʹ৐ं͢Δ͜ͱ͕ใ͞ࠂΕ

͍ͯΔɽ

͜Εʹରͯ͠ɼࠞࡶঢ়گΛϦΞϧλΠϜʹ೺Ѳ͢ΔͨΊ

ͷऔΓ૊Έ͕ͳ͞Ε͍ͯΔɽྫ͑͹ɼΫϥ΢υιʔγϯά

ʹΑͬͯిंͷࠞࡶঢ়گΛऩू͢ΔࢼΈ΋͋Δ͕ɼखಈͰͷ

ೖྗ͸ར༻ऀͷෛ୲͕େ͖͍ [4,5]ɽ·ͨɼNAVITIME [5]

Ͱ͸ɼं྆͝ͱʹ౥͞ࡌΕͨՙॏηϯα΍ɼվػࡳͷೖग़

৔σʔλΛซ༻ͯࠞ͠ࡶঢ়گΛ೺Ѳ͍ͯ͠Δ͕ɼ࠷৽Ӷͷ

ं྆΍ɼҰ෦࿏ઢͷΈʹ͔͠ద༻͞Ε͍ͯͳ͍ɽҰൠతͳ

༺ͷਪఆͱͯ͠͸ɼεϚʔτϑΥϯͷϚΠΫΛརگঢ়ࡶࠞ

ͯ͠ɼԻʹΑΓਓ਺Λਪఆ͢Δख๏ [6,7]΍ɼBluetoothε

ΩϟϯʹΑΓಘΒΕΔσόΠε਺΍ి೾ڧ౓ʹͮ͘جख

๏ [8, 9]ͳͲ͕ଘ͢ࡏΔ͕ɼ͍ͣΕ΋౰֘ΞϓϦέʔγϣ

ϯΛ౥ͨ͠ࡌσόΠεΛอ࣋͢ΔϢʔβ͕ɼಉ࣌ʹෳ਺ଘ

1 େࡕେֶେֶӃ৘ใՊֶڀݚՊ
Graduate School of Information Science & Technology, Os-
aka University

2 λϯλେֶ
Faculty of Engineering, Tanta University, Egypt

೉ͱ͍͏՝୊͕͋Δɽࠔͷਪఆ͕گঢ়ࡶͳ͚Ε͹ࠞ͠ࡏ

͜Ε·ͰʹஶऀΒ͸Ӻߏ಺ͷ༷ʑͳࠞࡶঢ়گΛਪఆ͢Δ

ख๏ CrowdMeter [10]ΛఏҊ͓ͯ͠Γɼ୯ҰͷϢʔβ͕อ

࣋͢ΔεϚʔτϑΥϯͷΈΛ༻͍ͯɼߴਫ਼౓ͳࠞࡶঢ়گਪ

ఆ͕Մೳͳ͜ͱΛ͍ࣔͯ͠ΔɽຊڀݚͰ͸ɼిं಺ʹয఺

Λ౰ͯɼ୯ҰͷϢʔβͰ΋࣮ݱՄೳͳࠞࡶਪఆΛ໨తͱ͢

ΔɽఏҊख๏Ͱ͸ɼిं಺ͷࠞࡶঢ়گͱ৐٬ͷߦಈʹؔ࿈

͕͋Δ͜ͱʹண໨͠ɼϓϥοτϗʔϜ͔Βిंʹ৐ं͢

ΔࡍͷεϚʔτϑΥϯͷՃ଎౓ɾ֯଎౓͔Βࠞࡶ౓Λਪఆ

͢Δɽ௚ײతʹ͸ɼిं಺Ͱ࠲Δɼ൶෇ۙʹཱͭɼͱ͍ͬ

ಈ͕෼͔Ε͹ɼిं಺͕ۭ͍͍ͯΔɼۭ੮͕ແ͍ɼͱߦͨ

ਪଌͰ͖Δɽ͜ͷͨΊɼఏҊख๏Ͱ͸৐͕گঢ়ࡶ͍ࠞͨͬ

ं࣌ͷҠಈي੻ʹରͯ͠ɼҠಈ࣌ؒɼεςοϓ਺ɼిंͷ

ਐ޲ํߦʹର͢ΔҠಈྔͱ͍ͬͨಛ௃ྔΛநग़͠ɼϥϯμ

ϜϑΥϨετʹΑΔࠞࡶ౓ͷ෼ྨΛ͏ߦɽࠞࡶ౓͸ Low,

Medium, Highͷࡾஈ֊Ͱ͋ΓɼͦΕͧΕҎԼͷΑ͏ʹఆ

ٛ͢Δɽ

Low: ۭ੮͕͋Δɽ

Medium: ۭ੮͸ແ͍͕पғʹे෼ͳεϖʔε͕͋Δɽ

High: ਎ಈ͖͕औΕͳ͍΄ͲࠞΜͰ͍Δɽ

ఏҊख๏ͷ༗ޮੑΛ֬ೝ͢ΔͨΊɼεϚʔτϑΥϯΛखʹ

อ࣋ͨ͠৔߹͓ΑͼɼζϘϯͷϙέοτʹೖΕͨ৔߹ʹͭ

͍ͯσʔλऩूΛ͍ߦɼੑೳධՁΛͨͬߦɽͦͷ݁Ռɼฏ

ۉ F஋ 71%ͱͳΓɼϦΞϧλΠϜͳࠞࡶঢ়گ೺Ѳʹ༗ޮͳ

͜ͱ͕෼͔ͬͨɽ
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ਤ 1 ಈߦ౓ͱ৐٬ࡶࠞ

2. ఏҊख๏

2.1 ֓ཁ

ਤ 1ʹࣔ͢Α͏ʹɼి ंʹ৐ं͢Δࡍɼଟ͘ͷ৐٬͸࠲੮

͕ۭ͍͍ͯΔ࣌͸ண੮͢Δɼ࠲Εͳ͍࣌ʹ͸௻Γֵ΍എ΋

ͨΕͷ͋Δ৔ॴ΁͘ߦɼࠞ Δ࣌͸൶෇ۙʹཹ·Δͳ͍ͯ͠ࡶ

ͲͷߦಈΛऔΔɽ͢ͳΘͪɼిं಺ʹ৵ೖ͔ͯ͠Β੩͢ࢭ

Δ·Ͱͷߦಈͱిं಺ͷࠞࡶঢ়گʹ͸ؔ࿈͕͋Δͱ͑ߟΒ

ΕΔɽͦ͜ͰఏҊख๏Ͱ͸ɼ৐٬͕ॴ࣋͢ΔεϚʔτϑΥ

ϯ͔ΒಘΒΕΔՃ଎౓ɾ֯଎౓͔Βɼࠞࡶ౓ͱؔ࿈͢Δಛ

௃ྔΛநग़͢Δɽ͜ΕΒͷಛ௃ྔΛ༻͍ͯϥϯμϜϑΥϨ

ετʹΑͬͯϞσϧΛߏங͠ɼి ं಺ͷࠞࡶ౓Λਪఆ͢Δɽ

ͳ͓ɼஶऀΒ͸͜Ε·ͰʹӺߏ಺ʹ͓͚Δ༷ʑͳߦಈΛε

ϚʔτϑΥϯʹΑΓਪఆ͢Δख๏ TransitLabel [11]ΛఏҊ

͓ͯ͠Γɼిंͷ৐ं଴ͪྻʹฒͿߦಈ͸ F஋ 92%Ͱೝࣝ

Ͱ͖Δ͜ͱ͕෼͔͍ͬͯΔɽఏҊख๏Ͱ͸ɼTransitLabel

ʹΑΓిंͷ৐ं଴ͪྻʹฒΜͰ͍Δ͜ͱ͸ݕग़Ͱ͖Δ΋

ͷͱ͢Δɽ

લड़ͷΑ͏ͳ৐ं࣌ͷߦಈ͸ɼҠಈي੻͔ΒਪఆͰ͖Δ

ͱ͑ߟΒΕΔɽ͕ͨͬͯ͠ɼఏҊख๏Ͱ͸าࣗऀߦ཯ߤ

๏ (PDR: Pedestrian Dead Reckoning)ʹΑΓɼ৐ं଴ͪ

ྻ͔Βಈ͖ग़ͨ࣌͠఺͔Βɼిं಺Ͱ੩͢ࢭΔ·ͰͷҠಈ

੻͸ϓϥοτϗʔϜͰͷҠಈي੻Λਪఆ͢Δɽ͜ͷҠಈي

ͱిं಺ͰͷҠಈͷ྆ํΛؚΜͰ͍Δ͕ɼిंʹ৐ंͨ͠

ॠؒΛݕग़͢Δ͜ͱ͸ඇৗʹࠔ೉ͳͨΊɼਖ਼֬ʹిं಺Ͱ

ͷҠಈي੻Λਪఆ͢Δ͜ͱ͸೉͍͠ɽͦ͜ͰɼఏҊख๏Ͱ

͸શମͷҠಈي੻͔Βɼిंͷਐ޲ํߦʹରͯ͠ҠಈΛ։

࢝ͨ࣌͠఺Λݕग़͠ɼͦΕҎ߱ͷҠಈي੻͓ΑͼՃ଎౓ɾ

֯଎౓Λ༻͍ͯಛ௃ྔΛઃ͢ܭΔɽ͜ͷཧ༝͸ɼ࠲੮΍௨

࿏ɼ൶෇ۙͱ͍ͬͨࠞࡶঢ়گʹؔ࿈͢ΔҐஔ৘ใ͸ɼಛʹ

ిंͷਐ޲ํߦʹର͢ΔҠಈͱີ઀ʹؔ࿈͍ͯ͠ΔͨΊͰ

͋ΔɽҎ߱Ͱ͸ɼిंͷਐ޲ํߦʹରͯ͠ҠಈΛ։࢝ͨ͠

࣌఺Ҏ߱ͷҠಈي੻Λਐ޲ํߦʹର͢ΔҠಈي੻ͱද͢ه

Δɽਐ޲ํߦʹର͢ΔҠಈي੻͸ɼҠಈ։࢝࣌఺͔Βͷ֯

଎౓ͷੵ෼஋͕ᮢ஋ (0.5rad)Λ௒͑ͨ࣌఺Ҏ߱ͷҠಈي੻

ͱͯ͠ఆٛ͢ΔɽҠಈي੻͔ΒಘΒΕΔಛ௃ྔʹՃ͑ͯɼ

Λਪگঢ়ࡶग़Ͱ͖Ε͹ɼిं಺ͷࠞݕͱΛͨͬ͜࠲ʹ੮࠲

ఆ͢Δ͏͑Ͱॏཁͳ৘ใ͕ಘΒΕΔɽ͜ͷͨΊɼ2.2.3અͰ

ड़΂Δ੩ࢭঢ়ଶݕग़ʹΑΓɼҠಈޙྃ׬ͷ੩ࢭঢ়ଶΛݕग़

͠ɼͦͷલޙͷՃ଎౓ʹ͖ͮجண੮ͷ൑ఆΛ͏ߦɽ

2.2 Ҡಈي੻ͷਪఆ

Ҡಈي੻͸Ճ଎౓ηϯαʹΑΓεςοϓ͕ݕग़͞ΕΔ౓

ඪ࠲ͷޙग़ݕ৽͢Δɽnճ໨ͷεςοϓߋʹ pn ͸ɼ௚લ

ͷεςοϓݕग़ޙͷ࠲ඪ pn−1 ͱɼpn−1 ͔ΒͷҠಈϕΫτ

ϧ v⃗n Λ༻͍ͯ࣍ͷࣜͰදͤΔɽ

pn = pn−1 + v⃗n (1)

v⃗nͷํ޲͸ɼॏྗํ޲Λ࣠ͱ͢Δ֯଎౓ʹΑΓٻΊΔɽ·

ͨɼv⃗n ͷ௕͞͸ɼ1า͋ͨΓͷҠಈྔͰ͋Γɼఆ਺ dͰ༩

͑ΔɽຊڀݚͰ͸ɼd = 0.7mͱͨ͠ɽ͜ΕΒͷҠಈํ޲

͓Αͼεςοϓݕग़ͷৄࡉΛҎ߱Ͱઆ໌͢Δɽ

2.2.1 Ҡಈํ޲ͷਪఆ

εϚʔτϑΥϯ͔ΒऔಘՄೳͳηϯασʔλ͸୺຤Λج

४ʹ࠲ඪ͕ܥઃఆ͞Ε͍ͯΔɽ͕ͨͬͯ͠ɼPDRʹར༻

͢ΔͨΊʹ͸δϟΠϩηϯαͷܭଌ஋͔Βਐ޲ํߦͷมԽ

ྔΛਪఆ͢Δඞཁ͕͋Δɽͦ͜Ͱɼา࣌ߦͷਐ޲ํߦΛਪ

ఆ͢ΔͨΊʹδϟΠϩηϯαͷܭଌ஋͔Βॏྗ੒෼Λ࣠ͱ

͢Δ֯଎౓Λநग़͢Δɽຊख๏Ͱ͸ɼిं৐ंதͷ୹͍࣌

ؒ಺Ͱ୺຤ͷ͖޲ͷมԽ͸ແ͍ͱԾఆ͠ɼา͖ग़͢લͷ੩

ଌ஋͔Β୺຤ͷ࢟੎Λਪఆ͢ܭঢ়ଶͷՃ଎౓ηϯαͷࢭ

Δɽਪఆͨ͠୺຤ͷ͔͖܏Βॏྗ੒෼ͷ୯ҐϕΫτϧΛਪ

ఆ͠ɼδϟΠϩηϯαͷܭଌ஋͔Βॏྗ੒෼Λ࣠ͱ͢Δ֯

଎౓Λநग़͢Δɽ

2.2.2 εςοϓݕग़

ిं৐ं࣌ʹ͸ɼपғΛݟ౉ͨ͠ΓɼਓΛආ͚Δͱ͍ͬ

ͨॠؒతͳಈ͖͕͜ىΔͨΊɼҰൠతͳ PDRͰͷεςο

ϓݕग़Λిं৐ं࣌ʹద༻͢Δͱɼݕޡग़͕ൃੜ͠΍͘͢

ͳΔɽ͜ͷͨΊɼఏҊख๏Ͱ͸ҎԼͷ̎ͭͷ৚݅Λຬͨ͠

ͨ࣌ʹεςοϓͱͯ͠ݕग़͢Δɽ

( 1 ) ୺຤͕ܧଓͯ͠ಈ͍͍ͯΔ͜ͱ

( 2 ) େ͖͘มಈ͢ΔՃ଎౓೾ݕ͕ܗग़͞ΕΔ͜ͱ

1ඵؒͷՃ଎౓ϊϧϜͷඪ४ภࠩΛࢉग़͠ɼᮢ஋Λ௒͑Δ

৔߹ʹ৚݅ (1)Λຬͨ͢΋ͷͱ͢Δɽ͜ͷᮢ஋͸ݧܦతʹ

0.5ͱͨ͠ɽҰํɼ৚݅ (2)ͷ൑ఆ͸ɼՃ଎౓ϊϧϜͷ೾ܗ

ͷۃେ஋ʹରͯ͠ఆΊͨᮢ஋ʹΑΓ͏ߦɽ۩ମతʹ͸ɼ·

ͣϊΠζআڈͷͨΊ 300ms΢Οϯυ΢಺ͷՃ଎౓ϊϧϜ

ʹରͯ͠ɼҠಈฏۉϑΟϧλΛద༻͢Δɽ࣍ʹɼ୺຤࢟੎

ͷӨڹΛআ͢ڈΔͨΊɼ΢Οϯυ΢಺ͷฏۉ஋ΛಉҰ΢Ο

ϯυ΢಺ͷશαϯϓϧ͔ΒҾ͍ͨޙɼ΢Οϯυ΢಺ͷ࠷େ

ͷۃେ஋͕ᮢ஋Λ௒͍͑ͯͨ৔߹ʹ৚݅ (2)Λຬͨ͢΋ͷ
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ਤ 2 εϚʔτϑΥϯͷॴ࣋Ґஔ

ͱ͢Δɽ͜ͷ΢Οϯυ΢෯͸ 1าΛ౿Έग़͢ͷʹे෼ͳ࣌

ؒͱͯ͠ 600msΛઃఆͨ͠ɽ

2.2.3 ੩ࢭঢ়ଶͷݕग़

৐ंޙʹ৐͔͘ࡉ٬͕ಈ͘͜ͱ΍ɼपғͷਓʹԡ͞ΕΔ

͜ͱʹΑΓɼ৐٬͸า͍͍ͯͳ͍ʹ΋ؔΘΒͣɼεϚʔτ

ϑΥϯ͕ಈ͘৔߹͕͋Δɽ·ͨɼిं಺ͰͷҠಈઌΛ୳͠

ͯ୹࣌ؒఀ͢ࢭΔ৔߹΋͋Δɽ͜ΕΒΛྀ͢ߟΔͨΊɼ੩

ঢ়ଶ͸ࢭ 2.2.2અͷ̎ͭͷ৚݅ (1),(2)ͷ྆ํ͕ 3ඵҎ্ຬ

ͨ͞Εͳ͍࣌ʹݕग़͞ΕΔ΋ͷͱͨ͠ɽ

2.3 ಛ௃ྔͷநग़

ਐ޲ํߦʹର͢ΔҠಈي੻͔Βɼεςοϓ਺ɼҠಈ࣌ؒɼ

௚ઢڑ཭Λಛ௃ྔͱͯ͠நग़͢Δɽεςοϓ਺͸࠲੮΍௨

࿏ͷԞɼ൶෇ۙͱ͍ͬͨҐஔ৘ใʹؔ͢܎ΔͨΊબ୒ͨ͠ɽ

Ҡಈ࣌ؒΛબ୒ͨ͠ཧ༝͸ɼࠞࡶ౓͕͘ߴͳΔͱҠಈ࣌ؒ

͕௕͘ͳΔͨΊͰ͋Δɽ·ͨ௚ઢڑ཭͸ɼ࠲੮ʹͨͬ࠲৔

߹ͱ௻Γֵʹั·ͬͨ৔߹Ͱಈ͖ʹ͕ࠩग़Δͱ͑ߟΒΕΔ

͜ͱ͔Βɼಛ௃ྔͱͯ͠બఆͨ͠ɽ·ͨɼண੮࣌ͷ୺຤ͷ

࢟੎มԽΛͱΒ͑ΔͨΊɼ੩ࢭͷݕग़લޙ 2ඵؒʹ͓͚Δ

Ճ଎౓ͷ xɼyɼz࣠ͷฏۉ஋ʹରͯ͠ɼ֤࣠ͷࠩͷઈର஋

ͷ߹ܭΛಛ௃ྔͱͨ͠ɽҎ্ͷ 4ͭͷಛ௃ྔΛجʹɼϥϯ

μϜϑΥϨετΛ༻͍ͯࠞࡶ౓ͷ෼ྨΛ͏ߦɽ

3. ੑೳධՁ

ੑೳධՁͷͨΊɼNexus5Λ༻͍ͯిं৐ं࣌ͷσʔλΛ

ऩूͨ͠ɽ֤ηϯασʔλͷऔಘස౓͸ɼAndroid APIͰ

SENSOR DELAY FASTEST Λࢦఆͨ͠ɽεϚʔτϑΥ

ϯͷॴ࣋Ґஔ͸ɼਤ 2 ͷΑ͏ʹɼζϘϯͷӈϙέοτͱ

खͷ 2 ՕॴͰ͋Δɽࠞࡶ౓ͷਅ஋͸σʔλऩू࣌ʹ໨ࢹ

ʹΑΓ֬ೝ͠ɼه࿥ͨ͠ɽඃऀݧ͸ 20୅ͷஉੑ 5ਓͰ͋

Γɼσʔλऩू৔ॴ͸େ؀ࡕঢ়ઢ಺ͷ 19ӺͰ͋Δɽ࠷ऴత

ʹಘΒΕͨσʔλͷ৐ंճ਺͸ɼखʹอ࣋ͨ͠৔߹͕ 156

ճɼӈϙέοτʹอ࣋ͨ͠৔߹͕ 143ճͰ͋ΔɽධՁʹ͸

10-foldަࠩূݕΛ༻͍ͨɽ

3.1 ධՁ݁Ռ

εϚʔτϑΥϯΛखʹอ࣋ͨ͠৔߹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࠷͕گ΋ѱ͍݁ՌͱͳͬͨɽMediumͱ

LowͷޡΓʹ͍ͭͯ͸ɼண੮࣌ͷ࢟੎มԽͷݕ஌͕೉͍͠

͜ͱ΍ɼ௨࿏தԝ෇ۙ·Ͱา͍ͨ৔߹ͱண੮ͨ͠৔߹ͷي

੻͕ྨͯ͠͠ࣅ·͏͜ͱ͕ݪҼͱͯ͛͠ڍΒΕΔɽ·ͨɼ

Mediumͱ HighͷޡΓʹ͍ͭͯ͸ɼ࠲੮ʹ࠲Εͳ͍࣌ʹɼ

൶ԣͷഎ΋ͨΕ͕͋Δ৔ॴ΍ϙʔϧΛ͔ͭΊΔ৔ॴʹ͘ߦ

͜ͱ͕͋ΔͨΊʹɼిंͷਐ޲ํߦͷҠಈྔ͕গͳ͘ͳΔ

͜ͱ͕ݪҼͱͯ͛͠ڍΒΕΔɽ·ͨɼඇৗʹ͍ࠞͯ͠ࡶΔ

৔߹Ͱ͋ͬͯ΋ɼిंͷ৐ंྻͷલํʹฒΜͰ͍ͨ৔߹ɼ

৐ंྻํޙͷਓʹΑͬͯిं಺ʹԡ͠ࠐ·ΕΔ͜ͱ͕ݪҼ

ͱͯ͛͠ڍΒΕΔɽ͜ͷ໰୊ʹ͍ͭͯ͸ɼσʔλΛෳ਺ਓ

෼ूΊΔ͜ͱͰղܾͰ͖Δͱ͑ߟΒΕΔɽ

࣍ʹɼεϚʔτϑΥϯΛϙέοτʹೖΕͨ৔߹ͷσʔλ

ͷΈΛ༻͍ͨධՁ݁ՌΛද 2ʹࣔ͢ɽฏۉ F஋͸໿ 80%ͱ

ͳΓɼεϚʔτϑΥϯΛखʹอ࣋ͨ࣌͠ͱൺֱͯ͠ɼண੮

࣌ͷ࢟੎มԽ͕ݕग़Ͱ͖ͨ͜ͱʹΑΓɼࠞࡶ౓͕ Lowͷ৔

߹ͷਪఆਫ਼౓͕େ্͖ͨ͘͠޲ɽ·ͨɼLowͱMediumͷ

޲Γ͕গͳ͘ͳͬͨͨΊɼMediumͷਪఆਫ਼౓΋େ͖͘ޡ

্ͨ͠ɽࠞࡶ౓͕ Lowͷ࣌ͷਪఆਫ਼౓͕ 90%ʹͱͲ·ͬ

౉͢ͳͲͷେ͖ͳݟ಺Λंిʹޙͨͬ࠲Ҽͱͯ͠͸ɼݪͨ

ಈ࡞Λͨͨ͠Ίʹɼ੩ࢭͷݕ஌্͕ख͘Ͱ͖ͳ͔ͬͨ͜ͱ

ΒΕΔɽ͑ߟ͕

ɼϙέοτͱखͷ྆ํͷσʔλΛ༻͍ͯධՁͨ͠ʹޙ࠷

݁ՌΛද 3ʹࣔ͢ɽฏۉ F஋͸ 71%ͱͳΓɼϙέοτͷ৔

߹ͱൺ΂ͯ΍΍ྼΔ΋ͷͷɼLowͱ HighΛؒҧ͍͑ͯΔ

΋ͷ͸શମͷ໿ 2.3%ͱඇৗʹগͳ͍ɽ͜ͷ͜ͱ͔Βɼࠞ ࡶ

౓Λେ͖ؒ͘ҧ͑Δ͜ͱ͸΄ͱΜͲແ͍͜ͱ͕෼͔ͬͨɽ

Ҏ্ͷ݁ՌΑΓɼఏҊख๏͸ϦΞϧλΠϜͳࠞࡶঢ়گਪఆ

ʹ༗ޮͰ͋Δ͜ͱ͕֬ೝͰ͖ͨɽ
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4. ͓ΘΓʹ

ຊڀݚͰ͸ɼిं৐ं࣌ͷҠಈي੻ʹंిͮ͘ج಺ͷࠞ

ಈߦͱ৐٬گঢ়ࡶਪఆ๏ΛఏҊͨ͠ɽఏҊख๏Ͱ͸ɼࠞࡶ

ʹؔ࿈͕͋Δ͜ͱʹண໨͠ɼεϚʔτϑΥϯ͔ΒಘΒΕΔ

Ճ଎౓ɾ֯଎౓ʹ͖ͮجɼ৐ߦ٬ಈΛද͢ಛ௃ྔΛநग़͢

ΔɽੑೳධՁʹΑΓ 3ஈ֊ͷࠞࡶ౓Λਪఆͨ݁͠Ռɼฏۉ

F஋ 71%Λୡ੒Ͱ͖Δ͜ͱ͕෼͔ͬͨɽ͜ͷ݁ՌΑΓɼఏ

Ҋख๏͸ϦΞϧλΠϜͳࠞࡶঢ়گਪఆʹ༗ޮͰ͋Δ͜ͱ͕

֬ೝͰ͖ͨɽޙࠓͷ՝୊ͱͯ͠ɼεϚʔτϑΥϯͷ༷ʑͳ

ॴ࣋ҐஔͷӨڹΛධՁ͢Δ͜ͱ΍ɼಛ௃ྔͷ௥ՃͳͲ͕ڍ

͛ΒΕΔɽ

ँࣙ

ຊڀݚ͸ JSPSՊݚඅ JP26220001ͷॿ੒Λड͚ͨ΋ͷ

Ͱ͢ɽ
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