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1 ͡Ίʹ

ۙɼৗੜ׆ͷαϙʔτϩϘοτφϏήʔγϣ

ϯͳͲΛతͱ͠ɼ֎ڥϞσϦϯάͷ׆͕ڀݚ

φϏήʔऀߦΘΕ͍ͯΔɽզʑͦͷதͰาߦʹൃ

γϣϯ͚ͷ֎ਤΛɼϞόΠϧશఱٿΧϝϥΛ༻

͍ͯ؆қ͔ͭίετʹੜ͢Δख๏ͷ։ൃʹऔΓ

ΜͰ͍ΔɽาऀߦφϏήʔγϣϯΛ࣮͢ݱΔͨΊʹɼ

ग़ϥϯυϚʔΫݕՄྖҬͷߦͷਤ͔Βาݩ࣍̏

ͷࢹೝੑͷਪఆΛ͏ߦඞཁ͕͋Δɽ͞ΒʹɼҬͰҰ

؏ੑͷ͋Δܦ࿏ҊΛͨ͏ߦΊʹɼਤΛཧ࠲ඪ

ʢҢɾܦʣʹϚοϐϯά͢Δඞཁ͕͋Δɽ

͜Ε·ͰʹɼLiDARͱશఱٿΧϝϥΛ༻͍ͯ
ଌ͢Δख๏ܭΛڥ [1]ɼը૾͔Β෮ݩ࣍̏ͨ͠ݩ
ਅʹରͯ͠Ґஔ߹Θͤ͢Δख๏ۭࣸߤਤݐΛ܈

[2, 3]͕ఏҊ͞Ε͍ͯΔɽຊڀݚͰɼϩϘοτͳͲͷ
Ҡಈཱ͕͍͠ମతͳ֎ͷڥΛରͱ͍ͯ͠Δɽ

ͦͷͨΊɼϞόΠϧશఱٿΧϝϥͱεϚʔτϑΥϯͷ

GPS ֎ଌͰ͖ΔܭΛར༻͠ɼਓ͕า͖ͳ͕Βػ
ͰͦͷୈҰஈ֊ͱ͠ߘɽຊ͢ࢦஙΛߏਤݩ࣍̏

ͯɼStructure from Motion (SfM)Λ༻͍ͯਪఆͨ͠Χϝ
ϥ࢟Λ GPS Ͱܭଌͨ͠ΧϝϥيʹϑΟοςΟϯά
͠ɼ֎ͷ 3 ඪΛਪఆ͢Δɽ࠲Ϟσϧͷཧݩ࣍

2 ཧ࠲ඪۭؒʹ͓͚Δ ஙߏਤͷݩ࣍3

ਤ 1ʹཧ࠲ඪۭؒʹ͓͚Δ ஙͷྲྀΕߏਤͷݩ࣍3
Λࣔ͢ɽ·ͣɼ֎Λา͖ͳ͕ΒϞόΠϧશఱٿΧϝ

ϥͰࡱӨΛ͏ߦɽࡱӨͱಉ࣌ʹɼεϚʔτϑΥϯͷGPS
Λར༻֤ͯ͠ը૾ʹରԠ͢ΔҐஔใΛऔಘ͢Δɽػ

ಘΒΕͨશํҐύϊϥϚը૾ʹର͠ SfMΛద༻ͯ͠Χ

ϝϥ࢟Λਪఆ͠ɼͦͷΧϝϥيͱ GPSͷΧϝϥي
Λ RANdom SAmple Consensus (RANSAC)[4]Λ༻͍
ͯ૬ࣅมྻߦΛٻΊϑΟοςΟϯά͢Δ (ਤ 1 )ɽ
Λ༻͍ͯMulti-View࢟ɼਪఆͨ͠ΧϝϥͷҐஔʹޙ࠷
Stereo (MVS) ʹΑΓີͳ܈ͷ෮͓ݩΑͼϝογϡϞ
σϧΛߏங͢Δɽ
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ਤ 1: ཧ࠲ඪۭؒʹ͓͚Δ 3 ஙߏਤͷݩ࣍

ϞόΠϧશఱٿΧϝϥʹΑΔࡱӨͱ ݩ෮ݩ࣍3

·ͣɼϞόΠϧશఱٿΧϝϥΛ༻͍ͯ֎ΛؚΉ

ϧʔϓͷดͨ͡ܦ࿏Λา͖ͳ͕Β 1ʙ2mִؒͰࡱӨΛ

Χϝϥͱͯ͠ٿͰɼϞόΠϧશఱڀݚɽຊ͏ߦ RI-
COH THETA S Λར༻ͨ͠ɽ͜ͷΧϝϥͰɼࡱӨͷ
ʹεϚʔτϑΥϯͱ௨৴͠ GPSͷҐஔใΛը૾ʹ
༩Ͱ͖Δɽ

ʹӨͨ͠શํҐύϊϥϚը૾ࡱɼʹ࣍ SfM[5] Λద

༻͠ɼΧϝϥ࢟ͱಛͷ 3 ҐஔΛਪఆ͢Δɽݩ࣍

ຊڀݚͰɼը૾ಛྔͱͯ͠ Scale Invariant Feature
Transform (SIFT) [6]Λ༻͍ͨɽGPSͷҐஔใʹେ͖
ͳࠩޡΛؚΉը૾͋ΔͨΊɼҐஔใʹΑΔߜΓࠐ

ΈΛߦΘͣશը૾ؒͰϚονϯάΛͨͬߦɽ

ཧ࠲ඪͷਪఆ

SfM ͰΧϝϥيͷزԿֶతͳܗঢ়ਪఆͰ͖Δ

͕ɼཧ࠲ඪΛͦͣͨ࣋ͷεέʔϧෆఆͰ͋Δɽͦ

͜ͰɼSfMͰਪఆͨ͠Χϝϥي͔ΒGPSͰऔಘͨ͠
Χϝϥيͷ૬ࣅมྻߦΛٻΊɼཧۭؒʹ͓͚

ΔΧϝϥ࢟Λਪఆ͢Δɽͨͩ͠ɼҰൠతʹεϚʔτ
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ද 1: ࣮ଌͱਪఆͨ͠Χϝϥ࢟ؒͷڑͷൺֱ
࣮ଌ [m] ฏࠩޡۉ [%] ඪ४ภࠩ

10 2.2 0.20

ϑΥϯͷ GPSػͰऔಘͨ͠Ґஔใϝʔτϧ͔
ΒेϝʔτϧͷࠩޡΛؚΉɽ·ͨɼϚϧνύ

ε͕ൃੜ͢ΔΑ͏ͳݐͷؒʹ͓͍ͯܭଌ͕ࠩޡେ

͖͍ɽͦͷͨΊɼRANSAC Λ༻͍ͯ GPS Χϝϥي
ͷϑΟοςΟϯάʹద͢ΔରԠΛબ͠ɼΠϯϥΠ

ΞͱΈͳ͞ΕͨରԠͷΈΛ༻͍ͯ࠷খೋ๏ʹΑΓ

૬ࣅมྻߦΛٻΊΔɽ

ີͳ܈ͷ෮ݩͱϝογϡϞσϧͷߏங

ਪఆͨ͠ΧϝϥͷҐஔ࢟Λ༻͍ͯɼMVS[7] ʹΑ

Γγʔϯͷີͳ܈Λ෮͠ݩɼ෮ີͨ͠ݩͳ܈ʹର

ͯ͠ϝογϡϞσϧΛߏங͢Δ (ਤ 1 Լஈ)ɽຊڀݚͰ
ɼશํҐύϊϥϚը૾Λ 6 ຕͷಁࢹӨը૾ʹม
͠ MVS ͷೖྗͱͨ͠ɽ

3 ݧ࣮

େֶݹ໊ IB ใؗͱͦͷपลͰࢠి 410 ຕ (ղ૾
ɿ5376 ʷ 2688 pixel)ͷը૾ΛࡱӨ͠ɼຊख๏ʹΑΓ
3 ɽͨͬߦඪͷਪఆΛ࠲ங͓Αͼཧߏਤͷݩ࣍
ཧ࠲ඪΛਪఆ͠ 2 Ϛοϐϯάͨ݁͠ՌΛਤʹݩ࣍

2ʹࣔ͢ɽ੨ɼͷਪఆ͞ΕͨΧϝϥيͷཧ࠲
ඪΛද͓ͯ͠Γɼͦͷ͏ͪɼରԠ͢Δ GPSͷҐஔใ
͕ΞτϥΠΞͱΈͳ͞ΕͨΛͰ͍ࣔͯ͠Δɽ

ͷࡱӨ࣌ͷ GPSʹΑΔҐஔใΛࣔ͢ɽ·ͨɼࠇ
ͷখ͞ͳ SfMͰਪఆͨ͠ಛΛϓϩοτͨ͠

ͷͰ͋ΓɼนΦϒδΣΫτͳͲͷྠֲΛࣔ͢ɽਤ 2͔
ΒݐͷؒͷΑ͏ͳGPSʹΑΔҐஔਪఆਫ਼͕
͍ΤϦΞʹରͯ͠ཧ࠲ඪΛਪఆͰ͖͍ͯΔͱߟ

͑ΒΕΔɽ

ຊڀݚͰɼ෮ͨ͠ݩ 3 ਤͷධՁͱͯ͠Χϝݩ࣍
ϥيͷεέʔϧਪఆਫ਼ΛٻΊͨɽ۩ମతʹɼ2
ؒͷڑ͕طͷը૾Λ 10 ϖΞ༻ҙ͠ɼ࣮ଌ (10
ϝʔτϧ) ͱਪఆͨ͠Χϝϥ࢟ؒͷڑΛൺֱͨ͠

(ද 1)ɽࠩޡͷฏ͕ۉ 2.2%ɼඪ४ภࠩ 0.20 Ͱ͋Δ͜ͱ
͔ΒɼҰఆͷਫ਼ͰਪఆͰ͖͍ͯΔͱ͑ߟΒΕΔɽ

4 ·ͱΊͱޙࠓͷల

ຊߘͰɼཧ࠲ඪۭؒʹ͓͚Δ֎ਤΛ؆қ

͔ͭίετʹߏங͢ΔͨΊʹɼϞόΠϧશఱٿΧϝ

ϥͷը૾ʹର͠ɼSfM Ͱਪఆͨ͠Χϝϥ࢟ͱεϚʔ

τϑΥϯͷ GPSͷҐஔใΛར༻ͯ͠ɼ֎Ͱܭଌ

ਤ 2: ਪఆͨ͠ΧϝϥيͱಛͷϚοϐϯά݁Ռ

ͨ͠ ඪΛਪఆ͢Δख๏ΛఏҊͨ͠ɽ࠲ਤͷཧݩ࣍3
ՄߦɼϝογϡϞσϧʹର͠ฏ໘நग़ʹΑΓาޙࠓ

ྖҬΛݕग़͠ɼφϏήʔγϣϯͷͨΊͷาऀߦωο

τϫʔΫΛߏங͢Δɽ
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