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ιʔγϟϧϝσΟΞΛ༻͍ͨ
ґଘ঱ऀͷൃݴ෼ྨͱͦͷۭؒ෼ੳ

ଜࢁ ଠҰ1 एٶ ᠳ1ࢠ ຀ߥ ӳ࣏1

֓ཁɿ͜Ε·Ͱɼ౎ಓ෎ݝΑΓখ͞ͳ୯ҐͰͷӸֶௐࠪ͸ࠔ೉Ͱ͋ͬͨɽ͜ͷͨΊɼχίνϯґଘ঱ͳͲ
ڀݚͳ͍͜ͱ͕ଟ͔ͬͨɽຊ͠ࡏඪ͕ଘࢦܭͱͳΔ౷ߟࢀ͍͓ͯʹͷ৔߹ɼ࣏ྍױΛड͚Δ࣬ڹͷӨڥ؀

Ͱ͸ɼχίνϯɼΞϧίʔϧɼΪϟϯϒϧͱ͍͏ 3ͭͷґଘ঱Λ୊ࡐʹɼιʔγϟϧϝσΟΞ͔Βґଘ঱

ऀͷॴࡏ஍ͷৄࡉͳۭؒత৘ใΛநग़͠ɼ͜ΕΛՄࢹԽ͢Δ͜ͱΛ໨͢ࢦɽ·ͣɼιʔγϟϧϝσΟΞ্

ͷґଘ঱ऀͱඇґଘ঱ऀͷൃݴΛ෼ྨ͢ΔͨΊʹɼΫϥ΢υιʔγϯά͔ΒಘΒΕٖͨࣅπΠʔτσʔλ

Λֶशσʔλͱ͠ɼRecurrent Convolutional Neural NetworkΛ༻͍ͯ෼ྨثΛߏங͢Δɽ࣍ʹɼߏங͠

ͨ෼ྨثΛ༻͍ͯɼҐஔ৘ใ෇͖πΠʔτ 12,237݅Λґଘ঱ऀͱඇґଘ঱ऀͷൃݴʹ෼ྨ͠ɼ஍ਤ্ʹ

Ϛοϐϯάͯͦ͠ΕͧΕͷ஍ཧత෼෍ΛՄࢹԽ͢Δɽχίνϯґଘ঱Λର৅ʹ࣮ͨ͠ݧͰ͸ɼ٤Ԏऀͷத

Ͱ΋χίνϯґଘ঱ऀͷൃݴ͸ӺΛத৺ͱͨ͠ൟ՚֗ʹू·Δ͕͋޲܏ΔͳͲɼ௚ײతʹଥ౰ͳ݁Ռ͕ಘ

ΒΕͨɽޙࠓɼ͜ͷՄࢹԽͷଥ౰ੑͷৄࡉͳݕ౼΍׆༻Λ͏ߦ༧ఆͰ͋Δɽ

ΩʔϫʔυɿӸֶௐࠪɼґଘ঱ɼιʔγϟϧϝσΟΞɼΫϥ΢υιʔγϯάɼTwitterɼࣗવޠݴॲཧ

Addiction-related Tweet Classification and Spatial Analysis

Taichi Murayama1 Shoko Wakamiya1 Eiji Aramaki1

Abstract: The epidemiological survey is conducted for each prefecture and much more detailed surveys are
not done. Addiction in the epidemiology largely depends on environment. It is important for addiction
treatment to figure out the relationship between addicts and behavioral environment. The purpose of this re-
search is to visualize and analyze addicts’ behavior and environment in detail. Firstly, we construct a classifier
based on Recurrent Convolutional Neural Network from quasi-tweet data obtained through crowdsourcing,
to distinguish addicts’ tweets from non-addicts’ tweets in social media. Next, we visualize a geographic
distribution of the classified tweets with location information on a map. The geographic distribution of the
tweets by nicotine addicts suggests a pattern that nicotine addicts tend to gather in busy streets centered
on stations than non-nicotine addicts. In future work, we plan to analyze individual tweets on a long term
basis for figuring out characteristic patterns of addicts’ behavior.

Keywords: Epidemiological study, Addiction, Social media, Crowdsourcing, Twitter, Natural Language
Processing

1. ͸͡Ίʹ

ґଘ঱ʢҰൠʹ͸ɼதಟͱݺ͹ΕΔ͜ͱ΋͋Δ͕ɼຊߘ

Ͱ͸ґଘ঱ͱݺͿʣ͸ɼ෺࣭తʹ๛͔Ͱ͋Δઌਐڞʹࠃ௨

ͨ͠େ͖ͳࣾձ໰୊ͷҰͭͰ͋Δɽྫ͑͹ɼΞϧίʔϧґ

ଘ঱ऀ͸೔ຊͰ໿ 58ສਓ [1]ɼχίνϯґଘ঱ऀ͸٤Ԏऀ

1 ಸྑઌ୺Պֶٕज़େֶӃେֶ

ͷ 68.6ˋͷ໿ 1,487ສਓ [2]ʹͷ΅Δͱ͑ߟΒΕ͓ͯΓɼ

ଟ͘ͷ೔ຊਓ͕Կ͔͠Βͷ෺࣭ͷґଘ঱ʹͳ͍ͬͯΔͱ͍

͑Δɽ͜ͷΑ͏ͳґଘ঱ʹର͢Δௐࠪ͸ूஂΛର৅ͱ͢Δ

Ӹֶͷख๏ΛऔΒΕ͓ͯΓɼ౎ಓ෎ݝ୯ҐͰґଘ঱ऀͷ࣮

ଶΛௐࠪ͢Δͷ͕ҰൠతͰ͋Δɽ͔͠͠ɼґଘ঱͸ߦಈ΍

ͱ͔ΒɼҰൠతͳӸ͍͜ڧͱ͍ͬͨཁૉͱͷؔ࿈ੑ͕ڥ؀

ֶௐࠪҎ্ʹɼΑΓৄࡉͳۭؒ෼ੳΛ͍ߦɼґଘ঱ऀͷߦ
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ಈͱڥ؀ͱͷؔ܎Λղ͖໌͔͢͜ͱ͕ॏཁͰ͋Δͱ͑ߟΒ

ΕΔɽ

ͳࡉख๏Ͱ͸औಘͰ͖ͳ͔ͬͨΑΓৄܭճɼैདྷͷ౷ࠓ

ґଘ঱ऀͷ৘ใऔಘͷͨΊʹɼιʔγϟϧϝσΟΞσʔλ

Λ׆༻͢ΔɽҰൠతʹιʔγϟϧϝσΟΞσʔλͷར༻

͸ɼਓʑͷൃݴ΍ৼΔ෣͍ʹؔ͢ΔσʔλΛେن໛ʹऔಘ

Ͱ͖Δ͜ͱ΍ɼϦΞϧλΠϜͳҐஔ৘ใΛऔಘͰ͖Δ͜ͱ

͕ಛ௃ͱͯ͛͠ڍΒΕɼ͜ΕΒͷར఺ʹண໨͕ͨ͠ڀݚଟ

͍ɽຊڀݚͰ͸ɼґଘ঱ऀͷൃݴͷҐஔ৘ใͷՄࢹԽΛߦ

͍ɼґଘ঱ऀͷߦಈൣғͳͲͷ৽ͨͳ஌ݟͷऔಘΛ໨ඪͱ

͢Δɽ

·ͣɼΫϥ΢υιʔγϯάͰґଘ঱ऀͷςΩετσʔλ

Λऔಘ͠ɼͦͷσʔλΛݩʹɼґଘ঱ऀऀͷൃݴΛ෼ྨ͢

Δ෼ྨثͷ࡞੒Λ͏ߦɽ࣍ʹɼ෼ྨثΛ༻͍ͯιʔγϟϧ

ϝσΟΞͷϢʔβʹΑΔൃݴΛ෼ྨ͠ɼґଘ঱ऀͷۭؒత

෼ੳΛ͏ߦɽਤ 1ͰຊڀݚͷશମਤΛද͢ɽ

ຊڀݚͷ৽ੑن͸ҎԼͷ 2఺Ͱ͋Δɽ

( 1 ) Ϋϥ΢υιʔγϯάʹΑΔٙࣅπΠʔτΛ༻͍ͯɼґ

ଘ঱ऀͷൃݴʹର͢Δ෼ྨثΛߏஙͨ͠఺

( 2 ) ͜Ε·ͰΑ͘஌ΒΕ͍ͯͳ͔ͬͨґଘ঱ऀͷ஍ཧత෼

෍ΛιʔγϟϧϝσΟΞσʔλΛར༻ͯ͠໌Β͔ʹ͠

ͨ఺

クラウドソーシング
データ

依存症・非依存症
データ抽出

依存症分類器

学習

分類

依存症者発言

可視化

!"#$$%&データ

非依存症者発言

ਤ 1 શମਤ

2. ؔ࿈ڀݚ

2.1 ༷ʑͳґଘ঱

ґଘ঱ʹ͸χίνϯɼΞϧίʔϧɼΪϟϯϒϧͱ͍ͬͨ

༷ʑͳछྨ͕͋Δɽ͜Ε·Ͱɼґଘ঱ऀͰ͸ͳ͘୯ͳΔ٤

Ԏऀ΍ҿञऀͷಈ޲ͷ೺Ѳ΍ېԎܒ໤׆ಈͱ͍ͬͨ໨త

ͰɼιʔγϟϧϝσΟΞΛ༻͍ͨߦ͕ڀݚΘΕ͖ͯͨɽ

χίνϯͱιʔγϟϧϝσΟΞΛѻͬͨڀݚͱͯ͠͸ɼ

λόίؔ࿈ͷൃݴΛδϟϯϧɼςʔϚ΍ײ৘ͱ͍ͬͨ؍఺

ͰػցֶशΛ༻͍ͯ෼ྨ͠ɼλόίؔ࿈ͷ༻͕ޠͲͷΑ͏

ͳਓʑʹΑͬͯͲͷΑ͏ʹ༻͍ΒΕΔ͔Λ෼ੳ͢Δ͜ͱͰɼ

ެऺӴੜʹؔ͢Δӡಈ΁ͷར༻Մೳੑʹ͍ͭͯͨ͠࡯ߟ΋

ͷ [3]΍ɼϥςϯܥΞϝϦΧਓΛର৅ʹιʔγϟϧϝσΟ

ΞΛ༻͍ͨېԎΩϟϯϖʔϯʹؔ͢Δ࡯ߟΛͨͬߦ΋ͷ [4]

ͳͲ͕͛ڍΒΕΔɽଞʹ΋ιʔγϟϧϝσΟΞͱλόίʹ

ؔ࿈ͨ͠ଟ͘ͷ͕͋ڀݚΓɼৄ͘͠͸γεςϚςΟοΫϨ

Ϗϡʔ [5]ʹ·ͱΊΒΕ͍ͯΔɽ͔͠͠ɼ٤Ԏऀʹয఺Λ

౰ͯͨڀݚ͸ଟ͋͘Δ΋ͷͷɼґଘ঱ऀʹয఺Λ౰ͯͨ΋

ͷ͸ɼґଘ঱ऀͱඇґଘ঱ऀͷ൑ผ͕೉͍ͨ͠Ίଟ͘ͳ͍ɽ

Ξϧίʔϧʹؔͯ͠͸ɼΞϧίʔϧઁऔऀͷߦಈͷ޲܏

ΛιʔγϟϧϝσΟΞσʔλ͔ΒಡΈऔΔ΋ͷͳͲ͕͋

Δɽ໰୊ͱͳΔҿञߦҝͷπΠʔτͷ࣌ؒత෼ੳΛͨͬߦ

΋ͷ [6]΍ɼΠϯελάϥϜͷࣸਅ͔ΒҿΈա͗ͷ൑ఆΛ

΋ͷ͏ߦ [7]ͳͲͷ͛ڍ͕ڀݚΒΕΔɽ͔͠͠ɼ٤Ԏऀʹ

ؔ͢Δڀݚͱಉ༷ͷཧ༝͔ΒɼιʔγϟϧϝσΟΞΛ༻͍

ͨΞϧίʔϧґଘ঱ʹয఺Λ౰ͯͨڀݚ͸ݟΒΕͳ͍ɽ

Ϊϟϯϒϧʹؔͯ͠͸ɼΪϟϯϒϧ͕੝ΜͳΞϝϦΧͰ

͸ιʔγϟϧϝσΟΞΛ௨͕ͨ͡ڀݚଟ͘ߦΘΕ͍ͯΔɽ

ͦͷதͰ΋ɼωοτΪϟϯϒϧ͕ۙ࠷੝ΜͰ͋Δ͜ͱ͔Βɼ

ιʔγϟϧϝσΟΞͷར༻ͱωοτΪϟϯϒϧͷؔ܎Λ෼

ੳͨ͠ڀݚ [8]ͳͲ͕ݟΒΕΔɽ

2.2 ґଘ঱ͱӸֶ

ҩྍ෼໺ʹ͓͚Δґଘ঱ڀݚ͸ɼݸਓͷ࣏ྍʹয఺Λ౰

ͯͨ΋ͷ͕ଟ͍ɽ͔͠͠ɼґଘ঱ͷ࣏ྍʹ͸ɼଞͷґଘ঱

ऀͱͷ઀৮ͳͲ͕ڥ؀ॏཁͳཁҼ [9]ͱ͞Ε͓ͯΓɼର৅

ΛूஂͱΈͳ͢େ͖ͳࢹ఺΋ॏཁͰ͋Δɽ

͜ͷΑ͏ʹऀױΛूஂͰѻ͏ֶ໰ͱͯ͠͸ɼӸֶͱݺ͹

ΕΔ෼໺͕͋ΔɽӸֶ͸ɼूஂΛର৅ʹ࣬පͷൃੜݪҼ΍

༧๷ͳͲΛ͢ڀݚΔֶ໰Ͱ͋Γɼओʹײછ঱͕ѻΘΕΔ

͕ɼަ௨ނࣄͳͲͷਓࡂɼ஍਒΍Րࡂͱ͍ͬͨఱࡂɼපؾ

΍ґଘ঱ͳͲɼਓؒͷ݈߁ΛଛͶΔݪҼͱͳΔର৅Λ෯޿

͘ѻ͍ͬͯΔɽӸֶʹ͓͍ͯɼґଘ঱͕ѻΘΕΔ͜ͱ͸·

ͩগͳ͍͕ɼΞϧίʔϧґଘ঱΍χίνϯґଘ঱͸ɼߦಈ

΍ڥ؀ͱ͍ͬͨཁૉͱͷؔ࿈ੑ͕͍͜ڧͱ͔ΒɼຊڀݚͰ

͸ɼӸֶͱಉ༷ʹ஍Ҭ͝ͱͷಛੑΛௐࠪ͢Δɽͨͩ͠ɼҰ

ൠతͳӸֶௐࠪͰߦΘΕΔ౎ಓ෎͝ݝͱͷௐࠪΑΓ΋ɼΑ

ΓৄࡉͳҐஔ৘ใͷ෼ੳΛࢼΈΔɽ

c⃝ 1959 Information Processing Society of Japan 2
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3. ख๏ɿґଘ঱ʗඇґଘ঱ͷ෼ྨߏثங

ຊڀݚ͸ɼґଘ঱ऀͷߦಈ෼ੳΛιʔγϟϧϝσΟΞ

σʔλΛར༻ͯ͜͠͏ߦͱΛ໨తͱ͍ͯ͠ΔɽͦͷͨΊʹ

ґଘ঱ऀ͔Ͳ͏͔Λ൑ผ͢Δඞཁ͕͋ΔɽຊষͰ͸ɼιʔ

γϟϧϝσΟΞʹ͓͚ΔϢʔβͷൃݴΛґଘ঱ऀʹΑΔ΋

ͷͱඇґଘ঱ऀʹΑΔ΋ͷʹ෼ྨ͢ΔͨΊͷ෼ྨثͷߏங

ʹ͍ͭͯड़΂Δɽ

·ͣɼ෼ྨ࡞ث੒༻ͷֶशσʔλͱͯ͠ɼΫϥ΢υιʔ

γϯάΛ༻͍ͯऩूͨ͠ςΩετσʔλΛ঺հ͢Δ (3.1

અ)ɽ࣍ʹɼ࣮૷ͨ͠෼ྨϞσϧΛड़΂ (3.2અ)ɼޙ࠷ʹ෼

ͷਫ਼౓ثྨ (3.3અ) ͱͦͷ࡯ߟ (3.4અ) Λड़΂Δɽ

3.1 ར༻σʔλ

ґଘ঱ऀͱඇґଘ঱ऀͷ۠ผΛ͍ߦͳ͕ΒɼେྔͷςΩ

ετσʔλΛऩू͢ΔͨΊʹɼΫϥ΢υιʔγϯάΛར༻

ͨ͠ɽࠓճ͸ɼ୅දతͳ 3ͭͷґଘ঱Ͱ͋Δχίνϯґଘ

঱ɼΞϧίʔϧґଘ঱ɼ͓ΑͼΪϟϯϒϧґଘ঱ʹؔ͢Δ

ςΩετσʔλͷऩूΛͨͬߦɽௐࠪର৅ͱͳΔґଘ঱ʹ

ؔ͢Δߦҝɼͭ·Γχίνϯґଘ঱ͳΒ͹٤ԎɼΞϧίʔ

ϧґଘ঱ͳΒ͹ҿञɼΪϟϯϒϧґଘ঱ͳΒ͹Ϊϟϯϒϧ

Λ೔ৗతʹ͍ͯͬߦΔऀΛௐࠪର৅ͱͨ͠ɽ೥ྸ΍ੑผɼ

ຊ৘ใɼґଘ঱͔Ͳ͏͔ͷ൑ఆઃ໰ɼςΩج஍ͳͲͷॅࡏ

ετσʔλΛಘΔͨΊͷ࣭໰ΛͦΕͧΕઃఆͨ͠ɽґଘ঱

͔Ͳ͏͔ͷ൑ఆʹ࢖༻͢ΔࢦඪΛද 1ʹࣔ͢ɽ

ද 1 ґଘ঱൑ఆͷج४
ର৅ ൑ఆࢦඪ ४఺ج

χίνϯґଘ঱ TDS [10] 5 ఺Ҏ্

Ξϧίʔϧґଘ঱ AUDIT [11] 20 ఺Ҏ্

Ϊϟϯϒϧґଘ঱ SOGS [12] 5 ఺Ҏ্

χίνϯґଘ঱༻ͷςΩετσʔλΛऩू͢ΔͨΊʹɼ

ҎԼͷΑ͏ͳ࣭໰Λઃఆͨ͠ɽ✓ ✏
( 1 ) ΋ ͠ ɼ͋ ͳ ͨ ͕ π Π ο λ ʔ Ͱ

λόίΛָ͍ͯͬ͘͠ٵΔঢ় گ Λ ใ ࠂ ͢ Δ

ͱ͢Ε͹ɼͲͷΑ͏ʹॻ͖·͔͢?

( 2 ) ΋ ͠ ɼ͋ ͳ ͨ ͕ π Π ο λ ʔ Ͱ

λόίΛ͑ٵ͍ͯͨ͘ٵͳ͍ঢ় گ Λ ใ ࠂ ͢

Δͱ͢Ε͹ɼͲͷΑ͏ʹॻ͖·͔͢?

( 3 ) ΋͠ɼ͋ͳ͕ͨπΠολʔͰλόί͕େ͖ͩ޷ͱ

͍͏͜ͱΛओு͢ΔͳΒɼͲͷΑ͏ʹॻ͖·͔͢?

( 4 ) ΋͠ɼ͋ͳ͕ͨπΠολʔͰλόίͷྑ͍఺Λޠ

ΔͳΒ͹ɼͲͷΑ͏ʹओு͠·͔͢?✒ ✑
ଞͷґଘ঱ʹରͯ͠͸ɼ্هͷԼઢ෦Λมͨ͠ߋઃ໰Λ

༻͍Δɽ͜͜ͰಘΒΕͨςΩετσʔλΛιʔγϟϧϝ

σΟΞ্ͷݸਓͷٖࣅతͳൃݴͱΈͳ͠ɼֶशσʔλΛߏ

ங͢Δɽ

Yahoo!Ϋϥ΢υιʔγϯά*1Ͱ্هͷઃ໰Λ༻͍ͯɼ֤

ґଘ঱ʹ͖ͭ 1000ਓ෼ͷςΩετσʔλͷऔಘΛͨͬߦɽ

ͳ͓ɼνΣοΫઃ໰ʹΑΓɼෆద੾ͳϢʔβͷϑΟϧλϦ

ϯάΛߦͳͬͨɽ·ͨɼʮπΠʔτ͠ͳ͍ʯ΍ʮᄁ͔ͳ͍ʯ

ͱ͍ͬͨൃݴ͸ϊΠζͱͯ͠໨࡟ͯʹࢹআΛͨͬߦɽͦͷ

݁ՌɼχίνϯͷΫϥ΢υιʔγϯάͰ͸ ɼΞݴ2,401ൃ

ϧίʔϧͷΫϥ΢υιʔγϯάͰ͸ ɼΪϟϯϒݴ2,683ൃ

ϧͷΫϥ΢υιʔγϯάͰ͸ ΛͦΕͧΕऔಘ͠ݴ1,949ൃ

ͨɽද 2ʹऔಘٖͨ͠ࣅπΠʔτͷ౷ྔܭΛࣔ͢ɽ

ද 2 औಘ਺ݴൃ
χίνϯ ɹΞϧίʔϧ Ϊϟϯϒϧ

औಘൃݴ਺ 2,401 2,683 1,949

ʢ͏ͪɼґଘ঱ऀൃݴ਺ʣ (1,808) (243) (921)

3.2 ࣮૷Ϟσϧ

Ϋϥ΢υιʔγϯάͰऩूͨ͠ςΩετσʔλΛֶश

σʔλͱͯ͠ɼιʔγϟϧσʔλ্ͷൃ͔ݴΒґଘ঱ऀʹΑ

Δൃ͔ݴඇґଘ঱ऀͷൃ͔ݴΛ൑ผ͢Δ෼ྨϞσϧΛ࡞੒

͢Δɽσʔλͷલॲཧͱͯ͠ϫʔυΤϯϕσΟϯάʹ͸୯

ΛϕΫτϧԽ͢ΔWord2VecΛ༻͍ͨɽ࣮૷Ϟσϧʹ͸ɼޠ

Recurrent Convolutional Neural Network (RCNN)[13]Λ

ӅΕ૚Λ ͱͯ͠ར༻ͨ͠ɽRCNN͸ɼจষதͷ֤ݩ100࣍

୯͕ޠҐஔ͢Δ৔ॴʹΑͬͯόΠΞε͕͔͔Δ Recurrent

Neural NetworkΛվྑͨ͠ϞσϧͰ͋ΓɼΑΓจ຺Λऔ

ಘ͠΍͍͢ͱ͍͏ར఺͕͋Δɽ࣮૷͸ɼscikit-learn*2ͱ

keras*3ͷϥΠϒϥϦΛར༻ͯͨͬ͠ߦɽ

3.3 ݁Ռ

࣮૷Ϟσϧͷਫ਼౓Λ֬ೝ͢ΔͨΊʹɼґଘ঱͝ͱʹς

ΩετσʔλΛ 5 ෼ׂ͠ަࠩূݕΛͨͬߦɽ݁ՌɼΞϧ

ίʔϧґଘ঱෼ྨثͷ Accuracy͸ 85.8%ɼχίνϯґଘ

঱෼ྨثͷ Accuracy͸ 63.6%ɼΪϟϯϒϧґଘ঱෼ྨث

ͷ Accuracy͸ 53.3%Ͱ͋ͬͨʢද 3ʣɽ

ຊڀݚʹ͓͚Δ෼ྨ࡞ث੒ͷ໨త͸ɼιʔγϟϧϝσΟ

Ξσʔλ͔Βґଘ঱ऀͷൃݴΛநग़͢Δ͜ͱͰ͋ΔͨΊɼ

ద߹཰͕ॏཁͰ͋Δɽͦ͜Ͱɼద߹཰ʹண໨͢ΔͱɼΞϧ

ίʔϧґଘ঱ʹؔͯ͠͸ 24.3%ɼχίνϯґଘ঱ʹؔͯ͠

͸ 77.6%ɼΪϟϯϒϧґଘ঱ʹؔͯ͠͸ 43.0%Ͱ͋ͬͨɽ

͜ͷ݁Ռ͔ΒɼΞϧίʔϧґଘ঱ͱΪϟϯϒϧґଘ঱Ͱ͸ɼ

ґଘ঱ऀͷൃݴͷࣝผ͸ࠔ೉Ͱ͋Δ͕ɼχίνϯґଘ঱ʹ

ରͯ͠͸࣮༻ՄೳͰ͋Δͱ͍͑Δɽ

*1 https://crowdsourcing.yahoo.co.jp/
*2 http://scikit-learn.org/stable/
*3 https://keras.io
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ද 3 ෼ྨਫ਼౓
ର৅ Accuacy ద߹཰ ཰ݱ࠶ F1-score

Ξϧίʔϧґଘ঱ 85.8% 24.3% 15.5% 0.189

χίνϯґଘ঱ 63.6% 77.6% 75.1% 0.763

Ϊϟϯϒϧґଘ঱ 53.3% 43.0% 49.4% 0.460

3.4 ࡯ߟ

݁Ռʹࣔͨ͠௨ΓɼΞϧίʔϧґଘ঱ͱΪϟϯϒϧґଘ

঱ͷ෼ྨث͸௿͍ AccuracyͰ͋ͬͨɽ

Ξϧίʔϧґଘ঱ʹؔͯ͠͸ɼଞͷґଘ঱ͱൺֱ͠ɼҿ

ञ͢Δਓͷઈର਺͕ଟ͍ͨΊɼΫϥ΢υιʔγϯάͰ͸ґ

ଘ঱ऀͷे෼ͳαϯϓϧ਺ΛऔಘͰ͖ͳ͔ͬͨ͜ͱ͕ݪҼ

Ͱ͋Δͱ͑ߟΒΕΔɽΞϧίʔϧ͓Αͼχίνϯґଘ঱͸

෺࣭తґଘ঱Ͱ͋Γɼͦͷ෺࣭ͷઁऔΛߦΘͳ͍ͱΠϥΠ

ϥͳͲͷ཭୤঱ঢ়ΛҾ͖ͨ͢͜ىΊςΩετσʔλʹ΋͜

ΕΛ൓өͨ͠ൃݴ (1)(2)͕ଟ͍ɽ

ҰํͰɼΪϟϯϒϧґଘ঱͸෺࣭తґଘ঱ͱൺֱ͠཭୤

঱ঢ়͕গͳ͍ͨΊɼςΩετσʔλʹ΋཭୤঱ঢ়Λද͢ݱ

ΔΑ͏ͳൃݴ (3)͕গͳ͍ɽͦͷͨΊɼґଘ঱ऀͱඇґଘ

঱ऀͷҧ͍͕ग़ʹ͍͘͜ͱ͕ݪҼͩͱ͑ߟΒΕΔɽ

ΞϧίʔϧͱΪϟϯϒϧʹର͠ɼχίνϯґଘ঱ʹؔ͠

ͯ͸ɼΫϥ΢υιʔγϯάͰे෼ͳґଘ঱ऀͷαϯϓϧ਺

ΛऔಘͰ͖ɼ཭୤঱ঢ়΋໌֬Ͱ͋Δɽ͜ͷ͜ͱ͔Βɼχί

νϯґଘ঱ʹؔͯ͠͸Ұఆͷਫ਼౓Λ࣋ͭ෼ྨثͷ࡞੒Λߦ

͏͜ͱ͕Ͱ͖ͨͱ͑ߟΒΕΔɽ

ͦΕͧΕͷґଘ঱ऀͷൃྫݴΛҎԼʹࣔ͢ɽ✓ ✏
( 1 ) ҿΈͨͯͨ͘·Βͳ͍ɺञΛ౪ΜͰ͠·͏͔΋...

( 2 ) λόί͑ٵͳ͍ΠϥΠϥ

( 3 ) ͋ʙύνϯί͚͍͖ͨߦͲ͓͕ۚͳ͍ʙ ΍Γͨ

͍͜ͱ͕Ͱ͖ͣΠϥΠϥ͢Δ✒ ✑
4. ݁Ռɿґଘ঱ऀͷൃݴ෼෍ՄࢹԽ

લষͰ࡞੒ͨ͠χίνϯґଘ঱ͷ෼ྨثΛ༻͍ͯɼ୅ද

తͳιʔγϟϧϝσΟΞͰ͋Δ Twitter্ͰͷҐஔ৘ใ෇

෼ྨ͢ΔɽͦͷʹݴΛɼґଘ঱ऀͱඇґଘ঱ऀͷൃݴൃ͖

݁ՌΛ༻͍ͯɼ஍ཧత෼෍ͷՄࢹԽΛ͏ߦɽ

4.1 ར༻σʔλ

χίνϯґଘ঱ͷ෼ྨثʹ͔͚Δςετσʔλͱͯ͠ɼ

2011೥ 7݄ʙ2012೥ 7݄ʹ Twitter্ʹ౤͞ߘΕͨҐஔ

৘ใ෇͖πΠʔτ 24,817,903 ݅ͷ͏ͪɼλόίʹؔ͢Δ

Ωʔϫʔυʢʮλόίʯʮͨ͹͜ʯʮԎ૲ʯʮ٤ԎʯͳͲʣ͕

ؚ·ΕɼνΣοΫΠϯαʔϏε Foursquare*4 ͳͲΛ༻͍

ͨҐஔ৘ใͷΈͷൃݴΛআ͍ͨ 12,237πΠʔτΛ༻͍Δɽ

෼ྨثʹΑΔґଘ঱ऀͷൃ͕ݟ໨తͰ͋Δ͜ͱ͔ΒɼΑ

Γద߹཰͕͘ߴͳΔΑ͏ʹ෼ྨͷᮢ஋Λ 0.95 ʹઃఆ͠ɼ

*4 https://ja.foursquare.com/

σʔλΛ෼ྨͨ͠ɽ͜ͷ݁Ռɼ5,246πΠʔτΛχίνϯ

ґଘ঱ऀͷൃݴɼ6,991πΠʔτΛඇґଘ঱ऀͷൃݴͱ͠

ͯ෼ྨͨ͠ɽ

4.2 Ґஔ৘ใʹ͍ͨͮجՄࢹԽͱͦͷ࡯ߟ

χίνϯґଘ঱ऀͷൃݴ෼෍ΛՄࢹԽ͢ΔͨΊʹGoogle

Map API*5 Λ༻͍ͯɼώʔτϚοϓΛඳըͨ͠ɽχίν

ϯґଘ঱ऀʹΑΔൃݴΛ੺ʙ྘ɼχίνϯʹؔ࿈ͨ͠ൃݴ

ͷ͏ͪඇґଘ঱ऀʹΑΔൃݴΛೱ੨ʙ୶੨Ͱද͢ݱΔɽ

ਤ 2͸౦ژ౎શମʹ͓͚Δχίνϯؔ࿈ͷൃݴ෼෍ΛՄ

Խͨ݁͠Ռɼਤࢹ 3͸େࡕ෎શମʹ͓͚Δൃݴ෼෍ΛՄࢹ

Խͨ݁͠ՌͰ͋Δɽ

ӺΛத৺ͱͨ͠ൟ՚֗ΛΑΓৄࡉʹࣔͨ͠ਤ 2(a)ͱਤ

3(a)ΛݟΔͱɼඇґଘ঱ऀɼґଘ঱ऀ྆ऀͱ΋ൟ՚֗ͷӺ

Λத৺ͱͨ͠৔ॴͰͷൃ͕ݴଟ͘ݟΒΕΔɽҰํͰɼґଘ

঱ऀ͸ඇґଘ঱ऀҎ্ʹൟ՚֗ͷӺͷத৺෦෼ʹू·Γ΍

͍͢Α͏ʹݟΒΕΔɽ͜Ε͸ɼӺߏ಺΍Ӻपลͷ޿৔ʹ٤

Ԏॴ͕ଟ͘ݟΒΕΔ͜ͱ͔Βɼґଘ঱ऀ͕֎ग़࣌ʹӺपล

ͷ٤Ԏॴʹू·Γ΍͍͢͜ͱΛ͍ࣔࠦͯ͠Δɽ

ਤ 2(b) ͱਤ 3(b) ͷΑ͏ͳൟ՚֗Ͱ͸ͳ͍஍Ҭʹ͓͍ͯ

͸ɼґଘ঱ऀ͸·͹ΒʹࢄΒ͹͍ͬͯΔɽ͜Εʹର͠ɼඇ

ґଘ঱ऀ͸ಛʹઢ࿏Ԋ͍ʹଟ͘ݟΒΕΔͱ͍ͬͨಛ௃͕ݟ

ΒΕΔɽ

5. :࡯ߟ ՄࢹԽͷԠ༻ʹ͍ͭͯ

͜Ε·Ͱɼ౎ಓ෎ݝ΍۠ࢢொଜͱ͍ͬͨେ͖ͳ୯Ґʹͭ

͍ͯͷࢦඪʢλόίফඅྔ΍ېԎ֎དྷड਍ऀ਺ͳͲʣ͸ଘ

͸Α͍ͯͭ͘ʹܭɼͦΕΑΓ΋খ͍͞୯ҐͰͷ౷͕ͨ͠ࡏ

஌ΒΕ͍ͯͳ͔ͬͨɽ͜ͷΑ͏ͳഎܠͷதɼຊڀݚ͸ɼ͜

Ε·ͰΑ͘஌ΒΕ͍ͯͳ͔ͬͨχίνϯґଘ঱ऀͷৄࡉͳ

ҐஔΛಘΔ͜ͱ͕Ͱ͖ͨɽ͜ͷ৘ใͷԠ༻ΛຊষͰ͏ߦɽ

ૉ๿ʹ͸ɼґଘ঱ͷ࣏ྍʹ͓͍ͯɼର৅෺΍ಉ͡ґଘ঱

ऀͱͷڑ཭ΛऔΔ͜ͱ͕ॏཁͰ͋ΔͨΊɼ͜ͷ஍఺Λආ͚

Δ͜ͱ͕ޮՌతͰ͋Δɽͦ͜Ͱɼχίνϯґଘ঱ऀͷີू

஍ଳΛආ͚ΔͨΊʹՄࢹԽ݁ՌΛͦͷ··༻͍Δ͜ͱ͕

ʹɽ۩ମత͏ߦΒΕΔɽͦ͜Ͱɼൟ՚֗ಉ࢜ͷൺֱΛ͑ߟ

͸ɼ৽॓ʹॅΉʹͯ͠΋ɼ੢ଆͱ౦ଆͷͲͪΒ͕Α͍͔ɼ

·ͨ͸ɼ৽॓ͱ඼઒͕ͲͪΒ͕Α͍͔ɼͱ͍ͬͨ৘ใΛऔ

ಘ͢Δɽ

ͦ͜Ͱɼ۠ࢢொଜ·Ͱେ͖͍୯ҐͰ͸ͳ͘ɼ਺Ωϩϝʔ

τϧఔ౓ͷ୯ҐͰՄࢹԽ৘ใΛ਺஋Խ͢Δ͜ͱ͕༗ޮͰ͋

Δɽ༷ʑͳ਺஋Խͷํ๏͕͑ߟΒΕΔ͕ɼຊڀݚͰ͸ɼґ

ଘ঱ऀͱඇґଘ঱ऀͷૺ۰͢Δׂ߹Λࢦ਺Խͯ͠෼Ԏࢦඪ

ͱͯ͠ఆٛ͠ɼ͜ΕΛ༻͍ͯ஍ҬؒͷൺֱΛ͏ߦɽ

෼Ԏࢦඪͷఆٛ

ґଘ঱ͷ࣏ྍʹ͓͍ͯɼґଘ঱ऀͱͷڑ཭͕ॏཁͰ͋Δɽ

*5 https://developers.google.com/maps/

c⃝ 1959 Information Processing Society of Japan 4



৘ใॲཧֶձڀݚใࠂ
IPSJ SIG Technical Report

!"#

!$#

ਤ 2 ౦ژ౎ͷՄࢹԽɽ(a) ஍ɼ(b)֗ࢢ ඇ֗ࢢ஍ɽ

!"#

!$#

ਤ 3 େࡕ෎ͷՄࢹԽɽ(a) ஍ɼ(b)֗ࢢ ඇ֗ࢢ஍ɽ

ൟ՚֗Ͱ͸ɼґଘ঱ऀͷൃݴ͸ඇґଘ঱ऀͷൃݴ෼෍ͱൺֱ͠ɼӺͷத৺෦෼ʹू·ͬ

Β͹͍ͬͯΔҰํࢄʹ͸·͹ΒݴΒΕΔɽൟ՚֗Ͱ͸ͳ͍஍ҬͰ͸ɼґଘ঱ऀͷൃݟͯ

Ͱɼඇґଘ঱ऀͷൃݴ͸ಛʹઢ࿏Ԋ͍ʹଟ͘ݟΒΕΔɽ

ͦ͜Ͱɼ͋Δ஍Ҭʹ͓͍ͯɼ࠷΋͍ۙґଘ঱ऀ΁ͷڑ཭ͷ

ฏۉ (MinDist) ΛҎԼͷࣜʹΑΓٻΊΔɽ

MinDist =

∑
n∈N minp∈P DIST (n, p)

|N |

͜͜ͰɼN ͸ඇґଘ঱ऀͷू߹ɼP ͸ґଘ঱ऀͷू߹ɼ

DIST (n, p)͸ nͱ pͷڑ཭ΛٻΊΔؔ਺Ͱ͋Δɽ

ͨͩ͠ɼͦ΋ͦ΋աૄͳ஍ҬͰ͸͜ͷ஋͕ඞવతʹେ͖

͘ͳΔɽͦ͜ͰɼҎԼͷΑ͏ʹɼґଘ঱ऀɼඇґଘ঱ऀʹ

ؔΘΒͣɼ࠷΋͍ۙਓؒ΁ͷฏڑۉ཭Ͱਖ਼نԽ͢Δ.

NormalizedMinDist =
∑

n∈N

minn∈N DIST (p, n)

mina∈A DIST (n, a)

͜͜ͰɼA͸ൃऀݴͷू߹ʢґଘ঱ऀͱඇґଘ঱ऀͷ࿨ू

߹N ∩PʣɼDIST (n, a) ͸ nͱ aͷڑ཭ΛٻΊΔؔ਺ʢͨ

ͩ͠ɼn = a ʢڑ཭ 0ʣͷ৔߹͸আ͘ʣɽ

݁Ռ

͜ͷ෼Ԏࢦඪͷ਺஋ͷେ͖͞͸ɼඇґଘ঱ऀ͕ͦͷ஍Ҭ
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Λग़า͘ࡍʹґଘ঱ऀͱग़ձ͏֬཰ͷ௿͞Λ͢ࢦɽ౦ژ΍

ؔ੢ͷӺΛத৺ͱͨ͠ൟ՚֗ͷ෼ԎࢦඪΛࣔͨ݁͠ՌΛද

4ʹࣔ͢ɽ͜ͷ݁Ռ͔Βɼौ୩Ӻ͸෼Ԏࢦඪ͕͘ߴɼग़า

ґଘ঱ऀͱग़ձ͏֬཰͕௿͍஍ҬͰ͋Δͱ͍͑Δɽʹࡍ͘

͜ͷࢦඪͷΑ͏ʹɼൃݴҐஔΛ͋Δఔ౓ͷ୯Ґʢ۠ࢢொ

ଜΑΓ͸খ͍͕͞ɼৄࡉͳൃݴҐஔΑΓ΋େ͖ͳ୯ҐʣͰ

ΛΑΓີʹղ܎ͱґଘ঱ऀͷؔڥΔ͜ͱʹΑΓɼ؀͢ܭू

͖໌͔͢͜ͱ΋ՄೳͱͳΔͩΖ͏ɽ

͔͠͠ɼਤ 4ʹࣔͨ͠৽ׁݝͷΑ͏ͳաૄ஍͸ɼσʔλ

਺͕গͳ͘ɼՄࢹԽʹΑͬͯಡΈऔΕΔ৘ใ͕গͳ͘ͳΔ

ͱ͍ͬͨ໰୊͕ଘ͢ࡏΔͨΊɼ͍͔ʹσʔλ਺Λ૿Ճͤ͞

Δ͔ͷݕ౼͕ඞཁͱͳΔɽ

ಉ࣌ʹɼ͜ͷ෼Ԏࢦඪͷଞʹ΋ɼґଘ঱ऀͷ෼෍Λࠞ߹

෼෍ͱΈͳ͠ɼґଘ঱ऀͷूத͠΍͍͢஍఺ΛٻΊΔͳͲɼ

༷ʑͳࢦඪԽ͕͑ߟΒΕɼ໨త΍σʔλن໛ʹԊͬͨࢦඪ

ͷσβΠϯ͕ޙࠓͷ՝୊ͱͳΔɽ

ද 4 ӺΛத৺ͱͨ͠஍Ҭͷ෼Ԏࢦඪ
ɹ ֤ӺΛத৺ͱͨ͠ ɹ

֤ล 1km ਖ਼ํܗͷ஍Ҭ ෼Ԏࢦඪ

ौ୩Ӻ 5.847

കాӺ 2.791

஑ାӺ 2.626

৽॓Ӻ 2.094

౎Ӻژ 2.073

࿡ຊ໦Ӻ 1.921

඼઒Ӻ 1.798

ळ༿ݪӺ 1.707

౦ژӺ 1.675

6. ͓ΘΓʹ

ຊڀݚ͸ɼιʔγϟϧϝσΟΞ্ͷґଘ঱ऀͱඇґଘ

঱ऀͷൃݴΛ෼ྨ͠ɼՄࢹԽͨ͠ɽ·ͣɼΫϥ΢υιʔγ

ϯά͔ΒಘΒΕٖͨࣅπΠʔτσʔλΛֶशσʔλͱ͠ɼ

Recurrent Convolutional Neural NetworkΛ༻͍ͯ෼ྨث

Λߏஙͨ͠ɽ࣍ʹɼ͜ΕΛ༻͍ͯɼҐஔ৘ใ෇͖πΠʔτ

12,237݅Λґଘ঱ऀͱඇґଘ঱ऀͷൃݴʹ෼ྨ͠ɼ஍ਤ্

ʹՄࢹԽͨ͠ɽχίνϯґଘ঱Λର৅ʹ࣮ͨ͠ݧͰ͸ɼ٤

ԎऀͷதͰ΋χίνϯґଘ঱ऀͷൃݴ͸ӺΛத৺ͱͨ͠ൟ

՚֗ʹू·Δ޲܏ͳͲɼ௚ײతʹ΋ଥ౰ͳ݁Ռ͕ಘΒΕͨɽ

ͱɼ্޲ͷਫ਼౓ͷث͸ɼֶशσʔλͷվળʹΑΔ෼ྨޙࠓ

ͦͷࢦඪԽ͕՝୊Ͱ͋Δɽ

ँࣙ

ຊڀݚͷҰ෦͸ɼ೔ຊҩྍڀݚ։ൃڀݚߏػඅ ৽ڵɾ࠶

ʢ՝୊൪ۀࣄڀݚછ঱ʹର͢Δֵ৽తҩༀ඼౳։ൃਪਐײڵ

߸ɿ16768699ʣɼઓུత৘ใ௨৴ڀݚ։ൃਪਐۀࣄʢSCOPEʣ

ʢ՝୊൪߸ɿ17934316ʣɼJSPSՊݚඅ JP16K16057 ͓Αͼ

JST ACT-I ͷࢧԉΛड͚ͨ΋ͷͰ͢ɽ

ਤ 4 ৽ׁݝͷՄࢹԽϚοϓ
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