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1. ͸͡Ίʹ
ۙ೥ɼIoTٕज़ͷൃలʹΑΔ୐಺ڥ؀ͷεϚʔτԽʹ

൐͍ɼऀॅډͷߦಈೝࣝʹؔ͢ΔڀݚɾγεςϜ։ൃ͕

੝ΜʹߦΘΕ͍ͯΔɽՈఉ಺Ͱͷੜߦ׆ಈΛೝࣝ͢Δ͜

ͱʹΑΓɼऀྸߴͷੜ׆ͷิॿ [1]΍ऀॅډͷੜ׆श׳

ʹԠͨ͡Ոిͷࣗಈ੍ޚ [2][3]ͱ͍ͬͨੜ׆ɾߦಈࢧԉ

΁ͷԠ༻͕ظ଴Ͱ͖Δɽ

ಈΛೝࣝ͢ߦͷ୐಺ऀྸߴͷิॿͰ͸ɼ׆ͷੜऀྸߴ

Δ͜ͱͰɼస౗ͳͲͷҟৗͳߦಈΛݕ஌͠ɼඇৗ࣌ͷਝ

଎ͳରԠ͕ՄೳͱͳΔɽ૯຿লͷௐࠪʹΑΔͱɼ2007೥

ʹ ͷ಺ޱҎ্ͷׂ߹͕શਓࡀ65 21%Λ௒͑Δ௒ྸߴԽ

ࣾձͱͳͬͨɽ2022೥ࡏݱɼ65ࡀҎ্ਓޱ͸ 3,621ສ

ਓͱͳΓɼ૯ਓޱʹ઎ΊΔׂ߹΋ 28.9ˋͱͳ͍ͬͯΔ

[4]ɽ͜ΕΒΛ౿·͑Δͱޙࠓͷ೔ຊͷྸߴԽࣾձʹ͓͍

ͯɼऀྸߴͷਫ਼ਆతෛ୲ͷܰݮ΍ੜ׆ͷ࣭Λ্ͤ͞޲Δ

ͱ͍͏؍఺͔Βɼऀྸߴͷੜ׆Λิॿ͢Δ͜ͱ͸ɼΑΓ

ॏཁ౓͕૿ͯ͘͠Δͱ͑ߟΒΕΔɽ

Ոిͷࣗಈ੍ޚͰ͸ɼऀॅډͷߦಈʹ߹Θͤͯɼ͓෩

࿊ͷ౬Λ෸͔͢ɼΤΞίϯͷԹ౓ௐ੔Λ͏ߦɼిؾΛ఺

౮·ͨ͸ফ౮͢Δͱ͍ͬͨ͜ͱ͕ՄೳͱͳΔɽ͜ΕʹΑ

ΓຊདྷͰ͋Ε͹ɼ͕ࣗऀॅډΒߦΘͳ͚Ε͹ͳΒͳ͍ૢ

ͱ͕Ͱ͖ΔΑ͏ʹͳΓɼਫ਼ਆతͳΏ͜͏ߦʹΛࣗಈత࡞

ͱΓ͕ੜ·Εɼ݁Ռͱͯ͠ऀॅډͷੜ׆ͷ࣭ظ্͕޲଴

͞ΕΔɽ͜͜Ͱɼ೔ৗੜߦ׆ಈΛΑΓਖ਼֬ʹೝࣝ͢Δͨ

Ίʹ͸ɼΑΓߦ͍͔ࡉಈͰ͋ΔϚΠΫϩߦಈΛೝࣝ͢Δ

͜ͱ͕ॏཁͰ͋Δɽ

ಈೝࣝͷख๏ͱͯ͠ΧϝϥΛ༻͍Δ΋ͷ͕͋Δߦ [5]ɽ

͜ͷख๏Ͱ͸ೝࣝͷͨΊʹಈըɾը૾৘ใΛ༻͍ΔͨΊ

ϓϥΠόγʔͷ৵ݒ͕֐೦͞ΕΔɽ·ͨɼਓ෺Ҏ֎ͷ෺

ମʹΑΓΦΫϧʔδϣϯ͕ൃੜ͢Δͱ͍͏໰୊͕͋Δɽ

δϟΠϩηϯα΍Ճ଎౓ηϯαͳͲͷ΢ΣΞϥϒϧηϯ

αΛ༻͍Δߦಈೝࣝख๏ [6]͕ఏҊ͞Ε͍ͯΔ͕ɼ΢Σ

ΞϥϒϧηϯαΛৗʹ૷ண͠ͳ͚Ε͹ͳΒͳ͍ͱ͍͏ख

͕͔͔ؒΔ໰୊͕͋ΔɽৼಈηϯαΛར༻ͨ͠ߦಈೝࣝ

ख๏΋ଟ਺ఏҊ͞Ε͍ͯΔɽSanΒ [7]͸ɼϨʔβʔυο

ϓϥʔৼಈηϯαʹΑΓηϯγϯάͨ͠ৼಈσʔλΛֶ

शσʔλͱͯ͠ɼػցֶशϞσϧʹΑΓղੳΛ͍ߦɼυ
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ϥΠϠʔ΍γϟϫʔͳͲͷɼ18छྨͷߦಈΛೝࣝ͢Δ

γεςϜΛఏҊ͍ͯ͠ΔɽϨʔβʔυοϓϥʔৼಈηϯ

αΛఱҪͷ͋ΔҰ఺ʹઃஔ͢Δ͜ͱͰɼඍখͳৼಈͷଌ

ఆΛ͏ߦɽBondeΒ [8]͸ɼ୎্ͷ্ʹৼಈηϯαΛઃ

ஔ͠ɼपғͷߏ଄෺ͷৼಈ͔Βɼา͘΍λΠϐϯάɼ࿩

͢ͳͲͷߦಈΛࣝผͨ͠ɽৼಈηϯαΛ༻͍ͨख๏͸ɼ

ΧϝϥͳͲͷϏδϣϯϕʔεͷख๏ʹൺ΂ͯɼΦΫϧʔ

δϣϯ͕ൃੜ͠ͳ͍ͱ͍͏ར఺͕͋Δɽ͔͠͠ҰํͰɼ

෺ମͱ઀৮͠ͳ͍ߦಈ͸ݪཧతʹ۠ผ͢Δ͜ͱ͕ෆՄೳ

Ͱ͋Δͱ͍͏໰୊͕͋Δɽ·ͨɼ͜ΕΒͷڀݚͰ͸ϚΠ

Ϋϩߦಈͷೝࣝʹ͸͍ͯͬࢸͳ͍ɽ

ͦ͜ͰຊڀݚͰ͸ɼLiDARηϯαʹΑͬͯηϯγϯά

͞ΕΔ 3DϙΠϯτΫϥ΢υΛ༻͍ͯϓϥΠόγʔʹ഑

ɽ3DϙΠϯτΫϥ΢υ͢ࢦಈೝࣝΛ໨ߦྀͨ͠ [9]͸ɼ

ର৅෺Λ ͷݩ3࣍ XYZ࠲ඪ্ͷ఺ͷू߹Ͱදͨ͠΋ͷ

Ͱ͋Δɽ3DϙΠϯτΫϥ΢υ্Ͱ͸ਓ෺ͱ෺ମͱͷҐ

ஔؔ܎ͷ৘ใΛѻ͏͜ͱ͕Ͱ͖Δɽͦͷ఺ɼैདྷͷಈըɾ

ը૾ʹΑΔߦಈೝࣝͷख๏ʹൺ΂ͯɼ෺ମΛྀͨ͠ߟॲ

ཧΛ͜͏ߦͱ͕Ͱ͖ΔͨΊɼΑΓਫ਼౓ͷߦ͍ߴಈೝࣝΛ

଴͞ΕΔɽظΔ͜ͱ͕͑ߦ

ຊγεςϜ͸ɼಸྑઌ୺Պֶٕज़େֶӃେֶʹ͋Δε

ϚʔτϗʔϜʢҎԼɼNAISTεϚʔτϗʔϜʣ಺ʹߏ

ங͢Δɽ14୆ͷ LiDARηϯαΛ༻͍ͯ 3DϙΠϯτΫ

ϥ΢υΛऩू͠ɼैདྷೝ͕ࣝ೉͔ͬͨ͠೔ৗతͳϚΠΫ

ϩߦಈೝࣝΛ͏ߦɽϚΠΫϩߦಈೝࣝʹΑΓɼΑΓ͔ࡉ

ཻ͍౓ͰͷߦಈΛ೺Ѳ͢Δ͜ͱ͕Ͱ͖ɼҰ࿈ͷϚΠΫϩ

ɽ͢ࢦಈΛೝࣝ͢Δ͜ͱΛ໨ߦͳࡶಈ͔ΒΑΓෳߦ

2. ؔ࿈ڀݚ
ຊষͰ͸ɼ୐಺ʹ͓͚Δ೔ৗߦಈೝ͓ࣝΑͼϚΠΫϩ

Δɽ·ͨɼ3Dϙ͢؍͍֓ͯͭʹڀݚಈೝࣝʹؔ͢Δߦ

ΠϯτΫϥ΢υ͓Αͼ 3DϙΠϯτΫϥ΢υΛ༻͍ͨߦ

ಈೝࣝʹؔ͢Δطଘڀݚʹ͍ͭͯड़΂Δɽ

2.1 ୐಺ʹ͓͚Δ೔ৗߦಈೝࣝ

BalliΒ͸ɼεϚʔτ΢Υονʹ౥͞ࡌΕͨ࣠ࡾՃ଎౓

ηϯαʔɾδϟΠϩηϯαɾา਺ܭɾ৺ഥηϯα͔ΒಘΒ

ΕΔσʔλΛɼओ੒෼෼ੳʹΑΔ࣍ݮ࡟ݩΛ্ͨͬߦͰ

RandomForestʹద༻͢Δ͜ͱʹΑΓɼʮา͘ʯɼʮ࠲Δʯɼ

ʮPCૢ࡞ʯɼʮ੩ࢭঢ়ଶʯɼʮ࠲ΔʯͳͲ 8छͷಈ࡞ͷࣝผʹ

͓͍ͯɼF஋Ͱ 0.985ͷਫ਼౓Λ͍ࣔͯ͠Δ [10]ɽCookΒ



͕ఏҊͨ͠ CASAS͸ɼޫྔηϯαɼؾԹηϯαɼϞʔ

γϣϯηϯαɼυΞηϯαͳͲ͔Βऔಘͨ͠σʔλΛ༻

͍ͯɼ10छͷߦಈΛฏۉͰ 0.581ͷਫ਼౓Ͱೝࣝ͢Δ͜ͱ

ʹ੒ޭ͍ͯ͠Δ [11]ɽSasakiΒ͸Ոిͷར༻ঢ়͔گΒߦ

ಈೝࣝΛ͏ߦख๏ΛఏҊ͠ɼ9छͷߦಈΛฏۉͰ 0.675

ͷਫ਼౓Ͱೝ͍ࣝͯ͠Δ [12]ɽMastuiΒ͸ SALONͱݺ

͹ΕΔ PIRηϯαɼؾԹɾ࣪౓ɾ૽ԻͳͲ͕ܭଌՄೳͳ

ಈ͢ΔΞۦΑͬͯʹిൃڥηϯαɼυΞηϯαɼ؀ڥ؀

ϊςʔγϣϯ༻Ϙλϯɼσʔλऩूɾղੳ༻αʔό͔Β

ͳΔγεςϜΛఏҊ͠ɼʮೖཋʯɼʮ৯ࣄʯɼʮௐཧʯɼʮਭ

຾ʯͷ̐छͷߦಈೝࣝʹ͓͍ͯɼݱ࠶཰Ͱ 0.723ɼF஋

Ͱ 0.407ͷਫ਼౓Λୡ੒͍ͯ͠Δ [13]ɽ͜ΕΒͷڀݚͰ͸

Ұൠతͳ೔ৗߦಈͷೝࣝର৅ͱ͍ͯ͠Δ͕ɼΑΓద੾ͳ

ੜิ׆ॿ΍Ոి੍ޚͷͨΊʹ͸ɼΑΓߦ͍͔ࡉಈʢϚΠ

Ϋϩߦಈʣͷೝ͕ࣝඞཁͱ͑ߟΔɽ

2.2 ϚΠΫϩߦಈೝࣝʹؔ͢Δڀݚ

MichibataΒ [14]͸ɼCNNΛ༻͍ͯҰਓশࢹ఺Ͱͷ

ಈը৘ใ͔Βௐཧۀ࡞ʹ͓͚ΔϚΠΫϩߦಈೝࣝΛߦ

ͳͬͨɽௐཧۀ࡞͸ʮௐཧث۩ΛऔΓग़͢ʯɼʮ৯ࡐΛऔ

Γग़͢ʯɼʮચ͏ʯͳͲͷߦಈΛର৅ͱ͍ͯ͠ΔɽMizu-

motoΒ [15]͸ɼਂ౓Χϝϥ KinectV2Λ༻͍ͯɼௐཧ

ͳ͍ͬͯΔɽਂ౓ΧϝϥߦಈೝࣝΛߦதͷϚΠΫϩۀ࡞

ΑΓಘΒΕΔਂ౓σʔλΛ΋ͱʹࢉग़ͨ֨͠ࠎ৘ใ͔

ΒɼௐཧऀͷΩονϯʹ͓͚Δ૬ରҐஔͳΒͼʹ಑ମͱ

ͱ֯౓Λಛ௃ྔͱ͍ͯ͠Δɽ͜ΕΒͷಛ܎ͷҐஔؔࢶ্

௃ྔΛϥϯμϜϑΥϨετͷֶश༻σʔλʹ༻͍Δ͜ͱ

ͰɼߦಈೝࣝΛߦͳ͍ͬͯΔɽΫϩεόϦσʔγϣϯΛ

༻͍ͯɼʮPICKUP foodstuffʯɼʮPICKUP toolʯɼʮPRE-

PROCESSING cutting slicingʯɼʮPREPROCESSING

poring powderingʯɼʮWASHINGʯͷ 5छྨͷௐཧۀ࡞

Λ 78%ͷਫ਼౓Ͱ෼ྨՄೳͱͨ͠ɽ͔͠͠ɼ͜ΕΒͷϚΠ

Ϋϩߦಈ͸ௐཧݶʹۀ࡞ఆͨ͠΋ͷͰ͋ΓɼͦͷଞͷϚ

ΠΫϩߦಈʹؔͯ͠ͷݕ౼͸͞Ε͍ͯͳ͍ɽ

RaiΒ [16]͸ɼ֊૚ߏ଄ʹ஫໨ͨ͠ߦಈೝࣝͷ৽͍͠

ख๏͓Αͼ՝୊ʹऔΓ૊ΉͨΊͷσʔληοτΛఏҊ͠

͍ͯΔɽσʔληοτʹ͸ɼෳ਺ࢹ఺͔ΒࡱӨ͞ΕͨϚ

ϧνϞʔμϧͳ৘ใͱɼ֊૚తͳߦಈϥϕϧɾϚΠΫϩ

଄Λֶश͢Δ͜ͱߏಈͷ֊૚ߦಈϥϕϧؚ͕·ΕΔɽߦ

ʹΑΓɼߦಈೝࣝͷਫ਼౓্޲Λ͍ࣔͯ͠Δɽද 1ʹϚΠ

Ϋϩߦಈͷఆٛʹར༻ͨ͠઀಄ޠҰཡΛࣔ͢ɽ઀಄ޠͱ

Object໊Λ߹ΘͤΔ͜ͱͰϚΠΫϩߦಈͷఆٛΛͯ͠

͍Δɽຊߘʹ͓͚ΔϚΠΫϩߦಈͷೝࣝʹ͸ɼRaiΒͷ

ఏҊͨ͠ϚΠΫϩߦಈͷఆٛʹ͍ͯͮجɼ͍͔ͭ͘Λൈ

ਮͯ͠ѻ͏ɽ

ද 1: ϚΠΫϩߦಈͷఆٛʹར༻͢Δ઀಄ޠҰཡ
In front of Wiping Wearing

Looking at Beneath Eating

Holding On the side of Lying on

Not contacting Sitting on Above

Touching Leaning on Behind

Not looking at Carrying In drinking from

Twisting Standing on Unsure

Covered by Writing on Have it on the back

2.3 3DϙΠϯτΫϥ΢υΛ༻͍ͨߦಈೝࣝ

LiDARηϯαͷখܕԽɼ௿Ձ֨Խʹ൐͍ɼ3DϙΠϯ

τΫϥ΢υͷ͕ڀݚ੝Μʹͳ͍ͬͯΔɽCharlesΒ [17]

͸ 3DϙΠϯτΫϥ΢υʹਂ૚ֶशΛ༻͍ͯΦϒδΣΫ

τਪఆ͢Δख๏ΛఏҊ͍ͯ͠ΔɽLioΒ [18]͸ɼ3Dϙ

ΠϯτΫϥ΢υʹ͓͚ΔϊΠζআڈͷΞϧΰϦζϜΛఏ

Ҋ͍ͯ͠Δɽ

3DϙΠϯτΫϥ΢υΛ༻͍ͨߦಈೝࣝʹؔ͢Δڀݚ

΋ߦΘΕ͍ͯΔɽLiuΒ [19]͸ɼಈతͳ 3DϙΠϯτΫϥ

΢υγʔέϯεΛֶश͢ΔͨΊͷ৽͍͠χϡʔϥϧωο

τϫʔΫΞʔΩςΫνϟͰ͋ΔMeteorNetΛఏҊ͍ͯ͠

ΔɽMeteorNetΛ༻͍ͯߦಈೝࣝɼηϚϯςΟοΫηά

ϝϯςʔγϣϯɼγʔϯϑϩʔਪఆͳͲɼ༷ʑͳ 3Dೝࣝ

λεΫͰϕϯνϚʔΫΛߦͳ͍ͬͯΔɽߦಈೝࣝλεΫ

Ͱ͸ɼਂ౓ϚοϓͰߏ੒͞Ε͍ͯΔMSRAction3Dσʔ

ληοτ [20]͔Β 3DϙΠϯτΫϥ΢υΛߏங͠ɼಈత

ͳ 3DϙΠϯτΫϥ΢υγʔέϯεΛMeteorNetʹֶश

͍ͤͯ͞Δɽͦͷ݁Ռɼ࠷େͰ 88.5%ͷೝࣝਫ਼౓Λಘͯ

͍Δɽ͜ͷ͜ͱ͔ΒMetorNet͸ɼಈతͳ 3DϙΠϯτ

Ϋϥ΢υγʔέϯεΛ༻͍ͨߦಈೝࣝλεΫʹ͓͍ͯ༗

༻Ͱ͋Δͱ͑ߟΒΕΔɽ͔͠͠ɼMSRAction3Dσʔλ

ηοτͷ಺༰͕ɼʮjoggingʯ, ʮtennis swingʯ,ʮtennis

serveʯ,ʮgolf swingʯ,ʮpickup&throwʯ౳͔Βߏ੒͞

Ε͍ͯΔ͜ͱΛ౿·͑ΔͱɼϚΠΫϩߦಈʹର͢Δߦಈ

ೝࣝ͸ߦΘΕ͍ͯͳ͍ɽͦ͜ͰຊڀݚͰ͸ɼLiu Βͷఏ

Ҋͨ͠ MetorNet Λ༻͍ͯɼಈతͳ 3D ϙΠϯτΫϥ΢

υ͔ΒϚΠΫϩߦಈͷೝࣝΛ͜͏ߦͱΛݕ౼͢Δɽ

3. ఏҊγεςϜ
ຊষͰ͸ɼ3DϙΠϯτΫϥ΢υΛ༻͍ͨϚΠΫϩߦ

ಈೝࣝγεςϜʹ͍ͭͯड़΂ΔɽLiDARηϯα͔Βη

ϯγϯά͞ΕΔਓ෺ͷ 3DϙΠϯτΫϥ΢υΛ෼ੳ͠ɼ

ϚΠΫϩߦಈೝࣝΛ͜͏ߦͱΛ໨తͱ͢Δɽ

3.1 ఏҊγεςϜͷྲྀΕ

NAISTεϚʔτϗʔϜ಺ʹઃஔ͞Ε͍ͯΔ LiDARη

ϯα͔Βɼਓ෺ͷϚΠΫϩߦಈΛऔಘ͢ΔγεςϜͷྲྀ
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ਤ 1: γεςϜߏ੒ਤ

ΕΛҎԼʹࣔ͢ɽFogαʔόɼEdgeαʔόɼLiDARη

ϯα͔Βߏ੒͞ΕΔγεςϜΛਤ 1ʹࣔ͢ɽ

1. Fogαʔό͔Β֤EdgeαʔόΛىಈ͠ɼEdgeαʔ

όʹ઀ଓ͞Ε͍ͯΔ LiDARηϯαΑΓɼ֤ࢹ఺ͷ

3DϙΠϯτΫϥ΢υΛऔಘ͢Δɽ

2. LiDAR ηϯαͷҐஔΛ্ྀͨ͠ߟͰɼ֤ࢹ఺ͷ

3DϙΠϯτΫϥ΢υΛ Robot Operating System

(ROS)্ͰɼҰͭͷσʔλʹ౷߹͢Δɽਤ 3ʹ౷

߹͞ΕͨσʔλΛࣔ͢ɽ

3. 3DϙΠϯτΫϥ΢υΛͻͱͳͼγεςϜͷٕज़Λ

༻͍ͯഎܠσʔλͱલܠσʔλʹ෼͚Δ͜ͱʹΑ

ΓɼલܠσʔλΛਓ෺ͷ 3DϙΠϯτΫϥ΢υͱ

͢Δɽ

4. ਖ਼ղϥϕϧΛ෇༩ͨ͠લܠσʔλΛֶश༻σʔλ

ͱ͠ɼMeteorNetʹֶशͤ͞Δɽ

5. ֶशࡁΈϞσϧʹલܠσʔλΛೖྗ͢Δ͜ͱͰɼϚ

ΠΫϩߦಈͷਪఆΛ͏ߦɽ

ຊγεςϜʹΑͬͯೝࣝ͞ΕΔϚΠΫϩߦಈ͔Βɼߦಈ

ೝࣝΛΑΓཻ͍͔ࡉ౓Ͱѻ͏͜ͱ͕Ͱ͖ΔɽͦͷͨΊɼ

ಉ͡ߦಈ͕ೝࣝ͞Εͨ৔߹Ͱ΋ɼߏ੒͞ΕΔϚΠΫϩߦ

ಈʹΑͬͯҟͳΔՈిͷ੍ޚ΍αʔϏεఏ͕ڙՄೳͱͳ

ΓɼऀྸߴͷݟकΓ΍Ոి੍ޚ΁ͷԠ༻͕ظ଴͞ΕΔɽ

3.2 ϚΠΫϩߦಈͷఆٛ

Rai Β [16] ͸ɼϚΠΫϩߦಈΛಈࢺͱΦϒδΣΫτ

ͷ͔ؔ܎Βఆٛͨ͠ɽྫ͑͹ɼಈࢺͱͯ͠ʮholdingʯɼ

ʮtouchingʯɼʮwearingʯɼΦϒδΣΫτͱͯ͠ʮpenʯɼ

ʮdetergentʯɼʮappleʯ͕͋Δͱ͢Δɽ͜ΕΒͷ͔ؔ܎Β

ܭ߹ 9छྨͷϚΠΫϩߦಈ͕ఆٛ͞ΕΔɽຊڀݚͰ͸ɼ

RaiΒͷख๏ʹ͍ͯͮجϚΠΫϩߦಈΛఆٛ͢Δɽ
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ਤ 2: NAISTεϚʔτϗʔϜͷݟऔΓਤ͓Αͼ LiDAR

ηϯαͷઃஔՕॴ

3.3 3DϙΠϯτΫϥ΢υऩूγεςϜ

3DϙΠϯτΫϥ΢υऩूγεςϜ͸ɼಸྑઌ୺Պֶ

ٕज़େֶӃେֶ಺ʹઃஔ͞ΕͨεϚʔτϗʔϜʹߏங

͍ͯ͠ΔɽNAISTεϚʔτϗʔϜ಺ͷݟऔΓਤ͓Αͼ

LiDARηϯαͷઃஔՕॴΛਤ 2ʹࣔ͢ɽNAISTεϚʔ

τϗʔϜ಺ʹ͸ɼؔݰʹ 2୆ɼચ໘ॴʹ 1୆ɼΩονϯʹ

2୆ɼϦϏϯάʹ 5୆ɼ৸ࣨʹ 4୆ͷܭ 14୆ͷ LiDAR

ηϯα͕ઃஔ͞Ε͍ͯΔɽͦͷͨΊɼࣨ಺Λ͋ΒΏΔ֯

౓͔Β໢ཏతʹηϯγϯάΛ͢Δ͜ͱͰɼ͞·͟·ͳ৔

໘ͷϚΠΫϩߦಈΛऔಘ͢Δ͜ͱ͕Ͱ͖ΔɽຊڀݚͰ͸

LiDARηϯαͱͯ͠ਤ 5ʹࣔ͢RealSense L515Λ࢖༻

͢Δɽ

3.4 ϚΠΫϩߦಈೝࣝϞσϧͷߏங

LiDARηϯαʹΑͬͯಘΒΕΔσʔλ͸ɼഎࠩܠ෼ʹ

ΑΓഎܠσʔλͱલܠσʔλʹ෼͚ΒΕΔɽલܠσʔλ

ʹ͸ɼਓ෺ͷ 3DϙΠϯτΫϥ΢υͷ৘ใͷΈؚ͕·Ε

Δɽσʔλ͸ LiDARηϯαʹΑͬͯஞ࣍తʹηϯγϯ

ά͞ΕΔͨΊɼਓ෺ͷߦಈ͸લܠσʔλ্Ͱಈతͳ 3D

ϙΠϯτΫϥ΢υγʔέϯεͱͯ͠ද͞ݱΕΔɽ͜ͷಈ

తͳ 3DϙΠϯτΫϥ΢υγʔέϯεΛMeteorNetʹֶ

शͤ͞Δ͜ͱͰɼϚΠΫϩߦಈೝࣝϞσϧͷߏஙΛ͏ߦɽ

4. ༧උ࣮ݧ
4.1 ཁ֓ݧ࣮

ຊڀݚͰ͸ɼ3DϙΠϯτΫϥ΢υΛ༻͍Δ͜ͱʹΑ

ΓϚΠΫϩߦಈͷೝࣝΛ໨͢ࢦɽͦͷͨΊʹɼ·ͣ Re-

alSenseΑΓηϯγϯά͞ΕΔਓؒͷؔઅͷҐஔ͔ΒϚ

ΠΫϩߦಈͷೝࣝΛ͏ߦɽηϯγϯά͞ΕΔؔઅͷҐஔ

Λֶशσʔλͱ͠ɼϥϯμϜϑΥϨετΛ༻͍ͯߦಈ

ͷ෼ྨ͓ΑͼධՁΛ͏ߦɽؔઅͷҐஔͷऔಘʹ͸ɼRe-

alSense L515ͱεέϧτϯτϥοΩϯάϛυϧ΢ΣΞͰ



ਤ 3: NAISTεϚʔτϗʔϜͷ 3DϙΠϯτΫϥ΢υ

ਤ 4: Nuitrack SDKʹΑΔؔઅҐஔͷೝࣝͷྫ

͋Δ NUITRACK SDKΛ༻͍ΔɽNuitrack SDKΛ༻

͍ͯɼؔ અͷҐஔͷೝࣝ݁ՌΛਤ 4ʹࣔ͢ɽNUITRACK

SDK͸ɼ1ඵؒʹؔઅҐஔΛ 30ϑϨʔϜͰه࿥͕Ͱ͖

ΔɽNUITRACK SDKʹΑͬͯಘΒΕΔؔઅΛද 2ʹ

ࣔ͢ɽ

ຊ࣮ݧͰର৅ͱ͢Δߦಈ͸ɼҠಈͱεϚϗۀ࡞Ͱ͋Δɽ

Ҡಈ͸ɼʮwalkʯɼʮstandʯɼʮsitʯɼεϚϗۀ࡞͸ɼʮtake

out smartphone/take outʯɼʮuse smartphone/useʯͱ͍

͏ϚΠΫϩߦಈ͔Βߏ੒͞Ε͍ͯΔ΋ͷͱ͢Δɽʮwalkʯ

͸ɼΧϝϥΛԣ੾ΔΑ͏ʹา͘ಈ࡞Ͱ͋Δɽʮstandʯ͸

Ҝ͔ࢠΒ্ཱ͕ͪΔಈ࡞Ͱ͋Γɼʮsitʯ͸Ҝ࠲ʹࢠΔಈ࡞

Ͱ͋Δɽʮtake outʯ͸ζϘϯͷϙέοτ͔ΒεϚϗΛऔ

Γग़͢ಈ࡞Ͱ͋Γɼʮuseʯ͸εϚϗΛεϫΠϓ͢Δಈ࡞

Ͱ͋Δɽ

ඃऀݧ 1 ໊ʢ20 ୅உੑʣ͕ɼ4 छྨͷϚΠΫϩߦಈ

walkɼstand&sitɼtake out smartphone/take outɼuse

smartphone/useͷͦΕͧΕΛ 8෼ʙ10෼ؒ܁Γฦ͠ߦ

͍ RealSenseͰࡱӨ͠ɼ߹ܭ 4ηογϣϯʢ֤ϚΠΫϩ

ಈʹର͠ߦ 1ηογϣϯʣͷσʔλΛ࡞੒ͨ͠ɽͳ͓ɼ1

ճͷϚΠΫϩߦಈͷ௕͞͸ 0.6ඵ͔Β 2ඵͰ͋ͬͨɽࡱ

ਤ 5: Intel RealSense LiDAR Camera L515

ද 2: NUITRACK SDK্ͰѻΘΕΔؔઅͷҰཡ

head right shoulder

neck right elbow

torso right wrist

waist right hand

left collar left hip

left shoulder left knee

left elbow left ankle

left wrist right hip

left hand right knee

right collar right ankle

Өͨ͠σʔλ͔ΒɼNUITRACK SDKΛ༻͍ͯؔઅͷ

ҐஔΛऔಘͨ͠ɽ

͜ͷͱ͖ɼߦಈͷ։࢝ͱಉ࣌ʹಈըࡱӨΛ։࢝͠ɼλ

ΠϜελϯϓΛ༻͍֤ͯߦಈͷΞϊςʔγϣϯΛͨͬߦɽ

ೝࣝʹ࢖༻͢Δσʔλαϯϓϧ͸ 1ηογϣϯͷ֤ߦಈ

ͷத͔Β 1ඵཻ౓ͰऔΓग़ͨ͠΋ͷͰ͋Δɽಛ௃ྔ͸ɼ1

ඵؒͷϚΠΫϩߦಈʹ͓͚ΔؔઅͷҐஔͷ XYZ࠲ඪͷ

ฏۉɼ͓Αͼ 1ϑϨʔϜޙʹ͓͚Δ XYZ࠲ඪͷมԽྔ

ͷઈର஋ͷ૯࿨ͱͨ͠ɽ͜ΒΒͷಛ௃ྔΛϥϯμϜϑΥ

Ϩετʹֶशͤ͞ɼϚΠΫϩߦಈͷ෼ྨΛͨͬߦɽ͜ͷ

࣌ɼ֤ؔઅͷҐஔͷ XYZ ඪ͸ɼtorso࠲ ͷ࠲ඪΛج఺

ͱ͢Δ૬ର࠲ඪͱͨ͠ɽ֤σʔλαϯϓϧͷৄࡉͱͯ͠

͸ɼʮwalkʯ͕ 135఺ɼʮstandʯ͕ 106఺ɼʮsitʯ͕ 107఺ɼ

ʮtake outʯ͕ 92఺ɼʮuseʯ͕ 135఺Ͱ͋Δɽ



ਤ 6: ϥϯμϜϑΥϨετʹΑΔ֤ߦಈʹ͓͚Δࠞಉྻߦ

ද 3: ϥϯμϜϑΥϨετʹΑΔ֤ߦಈͷ෼ྨਫ਼౓

walk stand sit take out use ฏۉ

F஋ 1.00 0.90 0.91 0.98 0.99 0.956

4.2 Ռ݁ݧ࣮

֤ϚΠΫϩߦಈσʔλʹରͯ͠ɼϗʔϧυΞ΢τ๏

ʹΑΓূݕΛͨͬߦɽϗʔϧυΞ΢τ๏ͱ͸σʔλશମ

ΛɼϞσϧΛ࡞ΔֶशσʔλͱɼϞσϧΛධՁ͢Δςε

τσʔλʹ෼ׂͯ͠ධՁΛํ͏ߦ๏Ͱ͋Δɽࠓճ͸ɼ֤

ηογϣϯΛલ൒ 7ׂͱޙ൒ 3ׂʹ෼ׂ͢Δ͜ͱʹΑΓɼ

ͦΕͧΕΛֶशσʔλͱςετσʔλͱͨ͠ɽϥϯμϜ

ϑΥϨετʹΑΔ֤ϚΠΫϩߦಈೝࣝͷࠞಉྻߦΛਤ 6

ʹɼF஋Λද 3ʹࣔ͢ɽ࣮ݧͷ݁ՌɼAccuracy͸ 96ˋ

Ͱ͋Γɼ࠷΋ਫ਼౓ͷߦ͍ߴಈ͸ʮwalkʯɼ࠷΋ਫ਼౓͕௿

ಈ͸ʮstandʯͰ͋ͬͨɽߦ͍

4.3 ࡯ߟ

ຊ࣮ݧͰ͸ɼϗʔϧυΞ΢τ๏ʹΑΔূݕΛͨͬߦɽ

ͦͷ݁Ռɼฏۉ F஋͸ 95.6ˋɼAccuracy͸ 96%ͱͳͬ

ͨɽ֤ߦಈͷσʔληοτ͸ɼඃ͕ऀݧҰਓ͔ͭɼҰͭ

ͷηογϣϯ಺͔ΒऔΓग़ͨ͠΋ͷͰ͋ΔɽͦͷͨΊɼ

͞·͟·ͳ৔໘Λ૝ఆͨ͠σʔληοτʹΑΔ࣮ݧΛߦ

͏͜ͱ͕Ͱ͖͍ͯͳ͍ɽ͜ΕΛ౿·͑Δͱɼڥ؀΍ਓ෺

ͷҧ͍ʹΑͬͯ͸ਫ਼౓͕͋Δఔ౓௿Լ͢ΔͱࢥΘΕΔɽ

5. ·ͱΊ
ຊߘͰ͸ɼ3DϙΠϯτΫϥ΢υΛ༻͍ͨϚΠΫϩߦಈ

ಈͷೝߦΑΓɼϚΠΫϩʹݧɽ༧උ࣮ͨ͠౼ݕ͍ͯͭʹ

ࣝΛ֬ೝ͢ΔͨΊʹɼ·ͣ͸ਓ෺ͷؔઅͷҐஔΛϥϯμ

ϜϑΥϨετʹֶशͤ͞Δ͜ͱͰɼߦಈͷ෼ྨΛͨͬߦɽ

தͰ΋ɼεϚϗۀ࡞ͱҠಈͷߦಈʹ͓͚ΔϚΠΫϩߦಈ

ͷ෼ྨΛͨͬߦɽʮwalkʯɼʮstandʯɼʮsitʯɼʮtake outʯɼ

ʮuseʯͷ͍ͣΕͷঢ়ଶͰ͋Δ͔Λฏۉ F஋ 95.6ˋͰਪ

ఆՄೳͰ͋Δ͜ͱΛࣔͨ͠ɽޙࠓ͸ɼ࣮ݧͷσʔληο

τͷ൚༻ੑΛߴΊΔͨΊʹඃऀݧͱηογϣϯ਺Λ૿΍

͢ɼ·ͨɼ3DϙΠϯτΫϥ΢υʹΑΔϚΠΫϩߦಈͷ

ೝࣝγεςϜͷߏஙΛ͏ߦ༧ఆͰ͋Δɽ

ँࣙ
ຊڀݚͷ੒Ռ͸NICT ՝୊ 222ʮ΢Πϧε౳ײછ঱ର

ԉʹΑΔ΋ͷࢧ։ൃʯͷڀݚΔ৘ใ௨৴ٕज़ͷ͢ࢿʹࡦ

Ͱ͢ɽ
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