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εϚʔτϗʔϜΛར༻ͨ͠௡೾ආ೉ࢧԉγεςϜ

দ࡚ པਓ1,a) ੁপ ॳ2ر ӿݪ ത೭2 ଜத ಙ໌2

֓ཁɿۙ೥ɼ೔ຊͰͷࣗવ֐ࡂʹΑΔඃࠁਂ͕֐Խ͖͍ͯͯ͠Δɽಛʹ౦೔ຊେ਒ࡂʹ͓͍ͯɼ஍਒ඃ֐Ҏ

্ʹ௡೾ඃ֐ʹΑͬͯଟ͘ͷ٘ਜ਼ऀ͕Ͱ͍ͯΔɽ·ͨɼ஍਒ͷ৔߹ʹ͸௨ৗͷΠϯϑϥʢ௨৴ճઢɼܞଳ

ి࿩໢ͳͲʣΛར༻Ͱ͖ͳ͍ͨΊɼٸۓʹ࣌֐ࡂͰߏஙՄೳͳωοτϫʔΫ͕ඞཁͰ͋ΔɽஶऀΒ͸ɼ͜

Ε·ͰʹεϚʔτϗʔϜʢεϚʔτϋ΢εʣγεςϜΛར༻ͯ͠ɼ஍਒ඃ࣌ࡂʹ͓͚ΔٸۓωοτϫʔΫ

ωοτϫʔΫΛར༻ͯ͠ɼ௡ٸۓͰ͸ɼεϚʔτϗʔϜʹΑΔڀݚΔɽຊ͍ͯͬߦΛڀݚங͢ΔߏΛڥ؀

೾ඃ֐௚લ·Ͱʹඃࡂ஍Ҭ͔Βͷආ೉Λࢧԉ͢ΔγεςϜΛఏҊ͢Δɽ֤ආ೉ऀ͸ɼϞόΠϧ୺຤Λར༻

͢Δ͜ͱͰආ೉ܦ࿏Λ֬ೝͰ͖Δɽ·ͨɼϞόΠϧ୺຤ͱεϚʔτϗʔϜؒͰ௨৴͢Δ͜ͱͰɼϞόΠϧ

୺຤ͷҐஔ৘ใͳͲ͔Βपลͷࠞࡶঢ়گΛ೺Ѳ͠ɼͦͷ৘ใΛར༻͢Δ͜ͱͰ࠷దͳආ೉ܦ࿏Λఏࣔ͢Δɽ

1. ͸͡Ίʹ

ۙ೥ɼ೔ຊͰͷࣗવ֐ࡂͷඃ૿͕֐Ճ͍ͯ͠Δɽ1995೥

ͷࡕਆɾ୶࿏େ਒ࡂͳͲͷӨڹ΋͋Γɼ஍਒ʹର͢Δඃࡂ

ରࡦ͸ଟ͘ͷ෼໺Ͱ͞ڀݚΕ͍ͯΔɽஶऀΒ΋ɼεϚʔτ

ϗʔϜγεςϜΛར༻ͨ͠஍਒ٸۓ࣌֐ࡂωοτϫʔΫ

ʢҎԼɼεϚʔτϗʔϜωοτϫʔΫͱݺͿʣ͓Αͼඃऀࡂ

ڀݚԉγεςϜʹؔ͢Δࢧॿٹ [1]Λ͍ͯͬߦΔɽ͔͠͠ɼ

2011೥ͷ౦೔ຊେ਒ࡂͰ͸ɼ஍਒ඃ֐ΑΓ΋௡೾ඃ֐ͷํ

ͷॏཁੑ͕஫໨͞Ε͍ͯࡦͱ͔Βɼͦͷରͨͬͩ͜ࠁਂ͕

Δɽ͜Ε·Ͱͷ௡೾ରࡦͷڀݚͰ͸ɼ࣮஍ਤϞσϧΛར༻

ΔͨΊͷ௡೾ආ೉γϛϡϨʔ͢౼ݕಈΛߦదͳආ೉࠷ͨ͠

γϣϯϞσϧͷ։ൃ [2][3]ͳͲ͕ଟ͘ߦΘΕ͓ͯΓɼγε

ςϜར༻ऀʹ࠷దͳආ೉ܦ࿏Λ۩ମతʹఏࣔ͢ΔγεςϜ

ͷڀݚ͸·ͩগͳ͍ɽຊڀݚͰ͸ɼεϚʔτϗʔϜωοτ

ϫʔΫΛར༻ͨ͠Ԡ༻γεςϜΛఏҊ͠ɼ࠷దͳආ೉ܦ࿏

Λఏࣔ͢Δ͜ͱͰ௡೾͔Βͷආ೉׆ಈΛࢧԉ͢Δɽ

2. εϚʔτϗʔϜωοτϫʔΫ

ຊڀݚʹ͓͚ΔεϚʔτϗʔϜͱ͸ɼ֤ՈఉͷϗʔϜ

αʔό͕Ոఉ಺ڥ؀Λࣗಈతʹ࠷దԽ͢ΔγεςϜΛ͢ࢦɽ

ϗʔϜαʔό͸छʑͷηϯαʹΑΔηϯγϯά৘ใͳͲΛ

؅ཧʹɼηΩϡϦςΟɾϞχλϦϯάͳͲΛҰ཯ͯ͠ʹج

͢Δʢਤ 1ʣɽεϚʔτϗʔϜ͸εϚʔτϋ΢εͱ΋ݺ͹

Εɼۙ೥ಋೖ͢ΔՈఉ͕૿͍͑ͯΔɽ·ͨɼ౦೔ຊେ਒ࡂ
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ਤ 1 εϚʔτϗʔϜωοτϫʔΫ

Fig. 1 The smart home network.

ΛػܖʹɼεϚʔτϗʔϜ͸ଠཅޫൃి΍େ༰ྔͷόος

Ϧͷಋೖ͕૿͓͑ͯΓɼඃࡂʹΑΔఀి࣌ͳͲʹ΋Ұఆ࣌

ؒͷՔಇ͕ࠐݟΊΔɽ

஍਒௚ޙʹ͸ɼ௨ৗͷ௨৴ճઢ͸ར༻Ͱ͖ͣܞଳి࿩໢

͸ࠞ͢ࡶΔͨΊɼٸۓωοτϫʔΫΛߏங͢Δඞཁ͕͋Δɽ

ஶऀΒ͕ఏҊͨ͠εϚʔτϗʔϜωοτϫʔΫͰ͸ɼε

ϚʔτϗʔϜγεςϜʹແઢ௨৴ػೳΛ෇Ճ͢Δ͜ͱͰɼ

ਤ 1ͷΑ͏ʹۙྡͷϗʔϜαʔόؒͰΞυϗοΫωοτ

ϫʔΫΛߏங͢ΔɽຊωοτϫʔΫΛར༻ͨ͠ઌڀݚߦͱ

ͯ͠ɼඃऀࡂͷҐஔಛఆ͓Αͼͦͷٹॿ׆ಈͷࢧԉγες

ϜΛఏҊ͍ͯ͠Δ [1]ɽٹॿऀ͸ϞόΠϧ୺຤Λར༻ͯ͠

ۙྡͷϗʔϜαʔόͱແઢ௨৴͢Δ͜ͱͰɼεϚʔτϗʔ

ϜωοτϫʔΫ্ͷ৘ใΛऔಘ͢Δ͜ͱ͕Ͱ͖Δɽ

3. ௡೾ආ೉ࢧԉγεςϜ

ຊڀݚͰ͸ɼεϚʔτϗʔϜωοτϫʔΫΛར༻ͨ͠௡

೾ආ೉ࢧԉγεςϜΛఏҊ͢ΔɽຊఏҊγεςϜͰ͸ɼϞ

όΠϧ୺຤͕௡೾ܯใͳͲͷ৘ใΛجʹͯ͠೾ͷ͞ߴΛ༧
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ਤ 2 ఏҊγεςϜͷߏ੒

Fig. 2 Consists of our proposed system.

૝͠ɼे ෼ͳ͞ߴͷ৔ॴ΍ݐ෺·Ͱͷආ೉ܦ࿏Λಋग़͢Δɽ

γεςϜར༻ऀʢආ೉ऀʣ͸ɼϞόΠϧ୺຤ʹΑͬͯಋग़

͞Εͨආ೉ܦ࿏ΛӾཡ͢Δ͜ͱ͕Ͱ͖Δɽ·ͨɼεϚʔτ

ϗʔϜωοτϫʔΫΛར༻͢Δ͜ͱͰɼϗʔϜαʔό͕

ਓʑͷࠞࡶ۩߹Λ༧ଌ͢Δ͜ͱ͕Ͱ͖ɼϞόΠϧ୺຤ͷ࠷

దͳܦ࿏ಋग़Λࢧԉ͢Δɽਤ 2ʹɼఏҊγεςϜͷߏ੒ͱ

ͦͷػೳͷਤΛࣔ͠ɼͦͷৄࡉΛҎԼʹड़΂Δɽ

• γεςϜ಺Ͱͷ௨৴͓Αͼ௨৴σʔλ
ɹຊγεςϜͰ͸ɼϞόΠϧ୺຤ʕϗʔϜαʔόؒɼ

ϗʔϜαʔόಉ࢜Ͱ௨৴͢Δɽ௨৴λΠϛϯάʹ͍ͭ

ͯɼϞόΠϧ୺຤͸Ұఆؒ ʢִ਺෼͝ͱʣʹ ϗʔϜαʔ

όͱɼϗʔϜαʔόಉ࢜͸प͝ظͱʢλΠϜςʔϒϧͳ

Ͳಋೖʣͱ৘ใΛ௨৴͢Δɽ֤௨৴Ͱѻ͏σʔλʹ͸ɼ

ϞόΠϧ୺຤อ࣋ऀͷҐஔˍҠಈ଎౓৘ใɼࠞࡶ۩߹

༧ଌ৘ใͳͲ͕͋ΔɽϞόΠϧ୺຤͔ΒϗʔϜαʔό

΁ϞόΠϧ୺຤ͷҐஔˍҠಈ଎౓৘ใΛɼϗʔϜαʔ

ό͔ΒϞόΠϧ୺຤΁ࠞࡶ۩߹༧ଌ৘ใΛૹ৴͢Δɽ

ϗʔϜαʔόಉ࢜Ͱ͸ɼϞόΠϧ୺຤ͷҐஔˍҠಈ଎

౓৘ใΛۙྡͷϗʔϜαʔόͱڞ༗͠߹͏ɽ

• ࿏ܦదͳආ೉࠷
ɹຊγεςϜͰͷආ೉ܦ࿏͸ɼ௡೾ඃࡂʹ଱͑͏Δݐ

෺΁ͷ࠷୹ܦ࿏Λجຊతʹબ୒͢ΔΑ͏ʹ͢Δɽຊγ

εςϜͰ͸ɼ௡೾ͷ͞ߴ༧ଌ͸௡೾ܯใͷ৘ใΛجʹ

༧ଌ͓ͯ͠ΓɼपลΤϦΞ಺ͷ֤ݐ෺ͷ͞ߴ͸ࣄલʹ

஍ਤ৘ใͱڞʹऔಘ͍ͯ͠Δ΋ͷͱ͢Δɽ

• ͷ༧ଌ߹۩ࡶࠞ
ɹࠞࡶ۩߹ͷ༧ଌ͸ɼεϚʔτϗʔϜωοτϫʔΫ্

ͷ֤ʑͷϗʔϜαʔό͕͏ߦɽࠞࡶ۩߹ͷ൑ఆํ๏͸ɼ

ϞόΠϧ୺຤ͷҐஔ৘ใͱ௚લͷҠಈ଎౓Λجʹͯ͠

͓ΓɼҠಈ଎౓͕ۃ୺ʹখ͍͞৔߹΍୺຤ͷີू౓͕

େ͖͍৔߹ͳͲ͸͍ࠞͯ͠ࡶΔͱ༧ଌ͢ΔɽपลͷϞ

όΠϧ୺຤ͷҐஔ৘ใ΍ͦͷ଎౓৘ใ͸ɼϞόΠϧ୺

຤΍ۙྡͷϗʔϜαʔό͔Βऔಘ͢ΔɽϗʔϜαʔό

ؒͰ͸ࠞࡶ۩߹༧ଌ৘ใΛಉ͠ظͳ͍ɽ·ͨɼϞόΠ

ϧ୺຤͸ҰఆपظͰۙྡͷϗʔϜαʔόͱ௨৴͢Δ͜

ਤ 3 ఏҊγεςϜͷಈྫ࡞

Fig. 3 The example of our proposed system.

ͱͰ༧ଌ৘ใΛऔಘ͠ɼৗʹ৽͍͠৘ใʹߋ৽͢Δɽ

ຊఏҊγεςϜͷಈྫ࡞Λਤ 3ʹࣔ͢ɽ·ͨɼຊγες

ϜͷΞϧΰϦζϜ͸ҎԼͷ௨ΓͰ͋Δɽ

( 1 ) ϞόΠϧ୺຤͸ɼࣄલʹऔಘͨ͠஍ਤ৘ใͳͲΛجʹ

࿏Λಋग़͠ɼආ೉ऀʹͦͷ৘ใΛදࣔ͢ܦ୹ͷආ೉࠷

Δɽ·ͨɼϞόΠϧ୺຤͸Ұఆ࣌ؒ͝ͱʹۙྡͷϗʔ

Ϝαʔόʹࣗ਎ͷҐஔˍҠಈ଎౓৘ใΛసૹ͢Δɽ

( 2 ) ֤ϗʔϜαʔό͸ɼऔಘͨ͠৘ใΛࡶࠞʹج۩߹Λ൑

ఆ͠ɼࠞࡶ۩߹༧ଌ৘ใΛ࡞੒͢Δɽ·ͨɼ֤ϗʔϜ

αʔό͸ϞόΠϧ୺຤͕Ґஔ৘ใͳͲΛૹ৴͖ͯͨ͠

࣌ɼࠞࡶ۩߹༧ଌ৘ใΛసૹ͢Δɽ

( 3 ) ϞόΠϧ୺຤͸ɼࠞࡶ۩߹༧ଌ৘ใͷऔಘ͝ͱʹ࠷ద

ͳආ೉ܦ࿏ͱͳΔΑ͏ʹܦ࿏৘ใΛߋ৽͢Δɽ

4. ·ͱΊͱޙࠓͷ՝୊

ຊڀݚͰ͸ɼεϚʔτϗʔϜʹΑΔωοτϫʔΫΛར༻

ͨ͠௡೾ආ೉ࢧԉγεςϜΛఏҊͨ͠ɽຊγεςϜͰ͸ɼ

ආ೉ऀ͸ϞόΠϧ୺຤Λར༻͢Δ͜ͱͰɼࠞࡶ۩߹΋ྀߟ

࿏Λऔಘ͠ɼޮܦదͳආ೉࠷ͨ͠ ཰తͳආ೉ΛࢧԉͰ͖Δɽ

ɽ͍ͯ͘͠౼ݕ͍ͯͭʹͷ՝୊͸ɼҎԼͷ಺༰ͳͲޙࠓ

• ౼ݕͳγεςϜࡉ࿏༧ଌͷख๏ͳͲͷΑΓৄܦ
• ݧΑΔϞόΠϧ୺຤ʕϗʔϜαʔόؒͷ௨৴࣮ʹػ࣮
• ආ೉γεςϜͱͯ͠ͷ༗ޮੑͷγϛϡϨʔγϣϯධՁ

ݙจߟࢀ

[1] দ࡚པਓɼӿݪത೭ɿ஍਒࣌ʹ͓͚ΔεϚʔτϗʔϜΛར
༻ͨ͠ΞυϗοΫωοτϫʔΫᴷੜ͖ຒΊඃऀࡂͷͨΊͷ

ॿཁ੥ٹ MAP ɼࢽ੒σʔλͷ഑৴ɼ৘ใॲཧֶձ࿦จ࡞
Vol. 6, No. 1, pp. 64–78 (2013).

[2] ༝ଠɿBoidࢁӳ࣏ɼञҪ఩࿠ɼؙాݪɼࢤਔ౻ޙ Ϟऺ܈ܕ
σϧʹΑΔ௡೾ආ೉γϛϡϨʔγϣϯͷఏҊɼւֶ޻؛࿦

จूɼ Vol. 53, No. 0, pp. 1311–1315 (2006).
[3] Mas, E., Imamura, F. and Koshimura, S.: AN AGENT

BASED MODEL FOR THE TSUNAMI EVACUATION
SIMULATION. ACASE STUDY OF THE 2011 GREAT
EAST JAPAN TSUNAMI IN ARAHAMA TOWN, 9th
International Conference on Urban Earthquake Engi-
neering and 4th Asia Conference on Earthquake Engi-
neering, pp. 1957–1964 (2012).

2ⓒ 2013 Information Processing Society of Japan

Vol.2013-MPS-96 No.12
Vol.2013-BIO-36 No.12

2013/12/11


