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ΧʔϘϯχϡʔτϥϧʹ͍͚ͨ͢޲ʎͷऔΓ૊Έ

ιϦϡʔγϣϯɾ15ۀ࢈ ໾һߦ部໳ɹৗ຿ࣥۀࣄ Ұ੓ɹ౎ࢤ෉
Toshio Ichimasa

஍ٿԹஆԽ๷ࢭΛ໨త ʮʹژ౎ٞఆॻʯ͕ ����୒ʢ࠾ ೥ʣ
͞Ε͔ͯΒ �� ೥͕ͪܦ·͕͢ɺ৽ࠃڵͷࡁܦ発ల΍ɺΤ
ωϧΪʔେফඅࠃͰͷ࠶ੜΤωϧΪʔීे͕ٴ෼ʹਐల͠
ͳ͍͜ͱ͔Βɺ஍ٿԹஆԽΨεͷ୅දͰ͋ΔೋࢎԽ୸ૉ

ʢ$0�ʣͷੈքഉग़ྔ͸૿͑ଓ͚ɺۙ࠷Ͱ͸ԹஆԽʹΑΔ
ͱࢥΘΕΔҟৗؾ৅͕ຖ೥ɺ֤ࠃɾ֤஍Ͱ͜ىΓɺਙେͳ
ඃ͕֐発ੜ͍ͯ͠·͢ɻࠓ΍஍ٿԹஆԽ๷ࢭ͸ਓྨʹͱͬ
͸ࠃͷ՝୊Ͱ͋Γɺੈք֤ۓ٤ͯ ���� ೥ʹʮύϦڠఆʯ
ͰʮੈքͷฏؾۉԹ্ঢΛֵ໋ۀ࢈Ҏલʹൺ΂ͯ ��ˆΑΓ
े෼௿͘อͪɺ����ˆʹ཈͑Δ౒ྗΛ͢Δʯ໨ඪΛ͛ܝ·
ͨ͠ɻ೔ຊͰ͸ ���� ೥ �� ݄ʹ౰࣌ͷੁ૯ཧ͕ʮ���� ೥ΧʔϘϯχϡʔτϥϧɺ୤ࢎૉࣾձͷ࣮ݱΛ໨
ɻ͢·͍ͯ͠ݴʯ͜ͱΛએ͢ࢦ

͍͢ʎʹ͓͍ͯ͸ɺ���� ೥ � ݄ʹதܦظӦܭ画 ���� Λެද͠ɺΧʔϘϯχϡʔτϥϧઓུΛ࣍ͷΑ
͏ʹ໌ࣔ͠·ͨ͠ɻ

w����� ೥୅ʹओཁϞσϧʹ͓͍ͯిಈंͷྔൢ࢈ച֦େ
w����� ೥·ͰʹΧʔϘϯχϡʔτϥϧԽʹରԠͰ͖ΔϑϧϥΠϯφοϓΛཱ֬

ຊதܦظӦܭ画࡞੒ஈ֊Ͱɺ͜͜·ͰΞάϨογϒʹද͍ྑͯ͠ݱ΋ͷ͔ෆ҆Λ֮͑·͕ͨ͠ɺ͍͢ʎ
͕Ռͨ͢΂͖໾ׂͱ੹೚ɺٴͼͦͷ֮ޛΛࣔͨ͜͠ͱͰ͔ؔऀ܎ΒࢍಉΛಘ·ͨ͠ɻࢲͷ部໳Ͱ͸ɺΧʔ
ϘϯχϡʔτϥϧʢҎԼʠ$/ʡͱུ͢ʣઓུΛ࣮͢ݱΔͨΊͷํ਑Λࡦఆ͠·ͨ͠ɻ࣍ʹํ਑ͷ֓ཁΛ
঺հ͢Δͱͱ΋ʹɺࠃ΍ࣗಈंձࣾҎ֎ͷۀքͱղܾ͢΂͖ࣾձ՝୊ʹ͍ͭͯ΋৮Ε͍ͨͱ͍ࢥ·͢ɻ

ͷओྗͰ͋ΓɺిಈԽʹ͸࣌ؒΛཁ͢Δݯಈྗ͕ؔػͷ部໳Ͱ͸͍ͭ਺೥લ·Ͱ͸ɺ·ͩ·ͩ಺೩ࢲ
ͱ͍ͯͬࢥ·ͨ͠ɻ͔֬ʹిؾ΍ਫૉ͕ීࠃ͍͘ʹ͠ٴɾ஍ҬͰ͸ɺΤωϧΪʔີ౓ͷ͞ߴɺٴͼҠૹɾ
ஷଂͷ͠΍͍͢ӷମ೩ྉΛ͏࢖಺೩ؔػ͸ޙࠓ΋ඞཁͰ͢ɻ͔͠͠ͳ͕Βɺ๯಄ͷͱ͓Γ஍ٿԹஆԽΛ
ͷݯΔͱಈྗྀ͢ߟ $/ Խ͸ඞਢͰ͋Γɺ஗Ε͹ͤͳ͕Βɺ開発Ϧιʔεͷ $/ Խ΁ͷγϑτΛՃ଎͞
͍ͤͯ·͢ɻ

ॳͷऔΓ૊Έͱͯ͠ɺ঎༻ंͷ࠷ͣ· $/ ԽͷͨΊʹͲͷಈྗݯΛબ୒͢΂͖͔Λݕ౼͍ͨ͠·͢ɻ
঎༻ं͸༻్ɾՍ૷ʹΑΓେ͖͘෼͚ͯ � ͭͷ࢖ΘΕํ͕͋Γ·͢ɻ

ᶃ�७ਮʹՙ෺ΛӡͿʢ൚༻ੑͷ͍ߴՙ୆ɿόϯɺฏϘσΟ౳ʣ
ᶄ�ಛఆͷՙ෺ΛӡͿʢઐ༻ɾಛघͳՙ୆ɿμϯϓɺϛΩαʔɺਖևं౳ʣ
ᶅ�Ս૷෺͕ࣄ࢓Λ͢Δʢઐ༻Ս૷ɿফ๷ंɺߴॴंۀ࡞౳ʣ

ͦΕͧΕͷं͸ੜ׆Πϯϑϥͱͯ͠͞·͟·ͳՍ૷͕͞ࢪΕਓʑͷੜ׆Λ͍ͯ͑ࢧ·͢ɻͦͷͨΊʹ
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ΊΒΕ·͢ɻ͜ΕΒ঎༻ंͷٻՔ͛Δ͜ͱΛ͕༷ऀۀࣄɺ͍ߦΛࣄ࢓ෛՙͰڥͷ؀ݶখ࠷ $/ ԽͰٻΊ
ΒΕΔ͜ͱ͸ɺ͍࢖উख͕ैདྷͷσΟʔθϧंͱಉ౳Ͱ͋Δ͜ͱɻྫ͑͹ੵྔࡌɺߤଓڑ཭ɺՔಇ࣌ؒʢॆ
ిɾॆర͕࣌ؒ௕͘ͳ͍ʣͰ͢ɻ·ͨࡁܦ߹ཧੑͷ؍఺Ͱ͸ɺ৽ंߪೖՁ֨ɺϥϯχϯάίετ͕͛ڍ
ΒΕ·͢ɻΑͬͯ $/ Խ͞Εͨ঎༻ंͰ͋ͬͯ΋ʮ͍࢖উखʯͱʮࡁܦ߹ཧੑʯͷཱ͕྆ٻΊΒΕ·͢ɻ
ҰํͰ $/ ԽՄೳͳ࠷దಈྗݯΛఏҊ͢ΔͨΊʹ͸ɺ͍Ζ͍Ζͳύϥϝʔλͷݕ౼͕ඞཁͰ͢ɻं྆η
άϝϯςʔγϣϯɺΤωϧΪʔɾΠϯϑϥಈ޲ɺ$/ ԽΤωϧΪʔ੓ࡦɺ঎඼ྗɺ5$0ʢ૯ॴ༗ίετɿ
5PUBM�$PTU�PG�0XOFSTIJQʣɿ͓ ٬༷໨ઢͰͷίετɺ-$"ʢ-JGF�$ZDMF�"TTFTTNFOUʣ؍఺Ͱͷ $0� ૯ഉग़ྔɻ
͜ΕΒΛ౿·͑ͯ঎༻ंϝʔΧʔͱͯ͠ $/ ԽʹରԠ͢Δ঎඼ͷ౤ೖͱɺࣾձશମ͕ཁ͢ٻΔίετͷ
ϛχϚϜԽͷରԠΛ͑͏ྀͨ͠ߟͰɺ࠷దͳಈྗݯΛఏҊ͍͖͍ͯͨ͠ͱ͍ͯ͑ߟ·͢ɻ

࣍ʹ $/ ͱ͍͢ʎͷऔΓ૊Έ΍՝୊ʹ͍ͭͯड़΂·͢ɻݯಈྗ֤͚ͨ޲ʹ
#&7ʢόοςϦʔࣜిࣗؾಈंɿ�#BUUFSZ�&MFDUSJD�7FIJDMFʣɿൺֱతߤଓڑ཭ͷ୹͍ं͔྆Βಋೖ͠ɺόο

ςϦʔͷਐԽͱͱ΋ʹద༻ൣғΛ͖͍ͯ͛޿·͢ɻॆి͕࣌ؒ௕͍σϝϦοτʹ͸ɺަࣜ׵όο
ςϦʔ΍ిߴѹԽ΁ͷରԠ͕ٻΊΒΕ·͢ɻ͍͢ʎͰ͸ΤϧϑʹΑΔϞχλ૸ߦΛ͍ͯͯͬߦɺ
���� ೥౓಺ͷྔ࢈ԽΛ໨͍ͯ͠ࢦ·͢ɻ·ͨόοςϦʔຊମʹ͍ͭͯ͸ɺ#&7 ؔ࿈ͷΞϥΠΞϯ
ε企ۀɺαϓϥΠϠʔͱ技術৘ใަ׵Λ͠ͳ͕Βɺকདྷͷ಺੡ԽΛؚΊݕ౼Λ͍ͯ͠·͢ɻ

'$7ʢ೩ྉి஑ंɿ�'VFM�$FMM�7FIJDMFʣɿ#&7 ͰΧόʔͰ͖ͳ͍ߤଓڑ཭ͷ௕͍ं྆΍ɺ#&7 ͷऑ఺Ͱ
͋Δॆి࣌ؒͷ௕͕͞ڐ༰Ͱ͖ͳ͍ं྆ʹରͯ͠ಋೖͷݕ౼Λ͍ͯ͠·͕͢ɺਫૉΠϯϑϥͷ੔
උ͕՝୊ͷҰͭͰ͢ɻখंܕʹ͓͍ͯ͸ $+15ʢ$PNNFSDJBM� +BQBO�1BSUOFSTIJQ�5FDIOPMPHJFTʣͱ
ΛߦϞχλ૸ͨ͠ۀڠ ���� ೥͔Β開͍࢝ͯ͠·͢ɻ·ͨେंܕʹ͓͍ͯ͸೩ྉి஑開発ʹऔΓ૊
ΉΞϥΠΞϯε企ۀͱͷڞಉڀݚͰɺ���� ೥தʹϞχλंʹΑΔ࣮ূ૸ߦΛ༧ఆ͍ͯ͠·͢ɻ

)&7ʢϋΠϒϦουंɿ�)ZCSJE�&MFDUSJD�7FIJDMFʣɿ���� ೥ΑΓΤϧϑͰྔ͍ͯ͠࢈·͢ɻ·ͨɺ#&7�
'$7 ͷ৽ंՁ͕֨ظ͍࣌ߴͷରԠͱ $0� ഉग़ྔݮ࡟ͷΦϓγϣϯͱͯ͠ల開͍ͯ͠·͢ɻ

/(7ʢఱવΨεࣗಈंɿ�/BUVSBM�(BT�7FIJDMFʣɿࠃ಺খܕ $/(ʢѹॖఱવΨεɿ$PNQSFTTFE�/BUVSBM�
(BTʣंΛ ���� ೥ΑΓྔ࢈開࢝ɻେंܕͰ͸ $/( ंΛ ���� ೥ΑΓɺ-/(ʢӷԽఱવΨεɿ�
-JRVFGJFE�/BUVSBM�(BTʣंΛ ���� ೥ΑΓྔ࢈Λ開࢝ɻΧʔϘϯχϡʔτϥϧ -/( ͷීࠐݟ͕ٴ
·Εɺ༌ૹ͕༷͜ऀۀࣄͷΨεΛબ୒ɾར༻Ͱ͖ΔΑ͏ʹ /(7 ͷϥΠϯφοϓΛଗ͑·͢ɻ·ͨɺ
߹੒Ψεͷ࣮༻Խʹ΋ظ଴͕ͤدΒΕ͍ͯ·͢ɻ

%& ʢσΟʔθϧΤϯδϯɿ�%JFTFM�&OHJOFʣ ɿं$/ Խ͕Ͱ͖ͳ͍ٸۓಛघं྆ʢফ๷ंɺࣗӴୂͷं౳ʣ
ʹରͯ͠ͷ໾ׂΛ୲͍ɺF�GVFMʢ࠶ੜՄೳΤωϧΪʔ׆༻ͷ߹੒೩ྉશൠʣͷ੡଄技術ཱ֬ɾ࣮༻
ԽΛࠐݟΈɺσΟʔθϧΤϯδϯͷ技術開発Λܧଓ͠·͢ɻ

ਫૉΤϯδϯʹ͍ͭͯ͸ɺͦͷՄೳੑΛ֬ೝ͢ΔͨΊʹɺ/(7 ΤϯδϯΛϕʔεʹݧࢼূݕΛ
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͍͢ʎΪΨ -/(ं։ൃʹ͍ͭͯ
Development of Isuzu LNG GIGA

� � ੺໦ɹࡾণ＊� �＊＊ೋ߁ɹ౻ޙ ৓ాɹ࿨඙＊＊＊

Mitsumasa Akagi Kouji Gotou Kazuhiko Shirota
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$0� ఺ΑΓɺ؍ͼΤωϧΪʔηΩϡϦςΟͷٴݮ࡟
ܰ༉୅ସ೩ྉंΛॆ࣮ͤ͞Δ͜ͱΛ໨తʹɺطଘΪ
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·ͨɺ࠷৽ͷΪΨσΟʔθϧंʹ౥͍ͯ͠ࡌΔ҆શ
૷ஔٴͼշద૷උΛਫฏల開͢Δ͜ͱʹΑΓɺ঎඼ྗ
ΞοϓΛਤͬͨɻ

Abstract

From the viewpoint of CO2 reduction and energy 
security, we started mass production by converting 
fuel system parts to LNG based on existing Giga CNG 
vehicles with the aim of enhancing light oil alternative 
fuel vehicles.

In addition, the product appeal has been improved by 
horizontally deploying the safety devices and comfort 
equipment installed in the latest Giga diesel vehicles.

ਤ�ɹΧʔϘϯχϡʔτϥϧઓུ
注1) 注2)

2)

1)
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Թͯ͠ؾԽͤ͞ɺͦͷݮޙѹหͰࢦఆѹྗʹௐ੔͠Τ
ϯδϯʹ͢څڙΔɻ·ͨ -/( ೩ྉ༰ث಺ͷѹྗ͕ௐ
ѹหͷઃఆ஋Ҏ্ͷ৔߹͸ɺௐѹห͕開͖ -/( ೩
ྉ༰ث಺ͷؾମ೩ྉ΋͢څڙΔʢਤ �ʣɻ
ʮΪΨ -/( ंʯ͸ -/( ΛؾԽͤͨ͞ఱવΨεΛΤ

ϯδϯͰ೩মͤ͞ΔͨΊɺΤϯδϯࣗମ͸ʮΪΨ $/(
ंʯͱڞ௨ͷ�67ܕ�ΤϯδϯΛ౥͍ͯ͠ࡌΔʢਤ�ʣɻ
ͦͷͨΊΤϯδϯੑೳۂઢʢਤ �ʣɺओཁॾݩʢද �ʣʹ
ࣔ͢ͱ͓Γɺग़ྗٴͼτϧΫ͸ಉҰͰ͋ΔɻఱવΨεΤ
ϯδϯ͸ΨιϦϯΤϯδϯͱಉ༷ʹ఺ՐϓϥάʹΑͬͯ
ணՐ͠ՐԌ఻೻ʹΑΓ೩মͤ͞ΔՐՖ఺ՐํࣜͷΦο
τʔαΠΫϧΤϯδϯͰ͋Δɻ
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� -/(೩ྉγεςϜͷઃܭ

-/( ೩ྉγεςϜ౥ࡌʹ͍ͭͯ͸࣍ͷΑ͏ͳઐ༻ઃ
Օॴ͕͋Δɻܭ
ɾ-/( λϯΫϢχοτ౥ࡌ
ɾ-/( ೩ྉ഑ٴ؅ͼܥ౷
ɾ-/( ೩ྉؾԽث༻Թਫ഑؅
ɾ-/(�#0(ʢϘΠϧΦϑΨεʣ์ ग़഑؅
ɾ$/( ॆరޱ
ɾ-/( ೩ྉܭදࣔܥ౷
��� અʙ��� અͰͦΕͧΕͷಛ௃ͱϙΠϯτΛ·ͱ

ΊΔɻ

��� -/(λϯΫϢχοτ౥ࡌ
-/( λϯΫํޙʹ͸ɺ༰ث෇ଐ඼ͷखಈหٴͼ҆

શหྨͱ೩ྉؾԽثɺ೩ྉॆరޱɺ୤ѹίωΫλ౳͕
ू໿ͯ͠഑ஔ͞Ε͓ͯΓɺૢੑ࡞ɺࢹೝੑʹ഑ྀ͠λ
ϯΫ౥ࡌҐஔΛܾఆ͢Δඞཁ͕͋ͬͨɻ

λϯΫ༰ྔ͸Ϟχλʔंͷ૸݁ߦՌ͔Β �����LN
Ҏ্ͷߤଓڑ཭͕ಘΒΕͨͷͰɺλϯΫ༰ྔͷมߋ͸
๏ͱక݁ํ๏͸ɺํࡌΘͳ͔ͬͨɻ·ͨɺλϯΫͷ౥ߦ
λϯΫϒϥέοτʹλϯΫΛͤࡌɺόϯυͰక݁͢Δ
ΦʔιυοΫεͳํ๏ͱ͠ ʢͨਤ��ʣɻ

ਤ �ɹ-/(೩ྉγεςϜৄࡉ
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��� -/(೩ྉ഑ٴ؅ͼܥ౷
-/( ं͸ -/( ͱ $/( ྆ํͷ೩ྉ഑؅Λඋ͑ͯ

͓Γɺͦ ΕͧΕಠཱͯ͠ं྆΁഑ஔ͍ͯ͠Δʢਤ��ʣɻ
೩ྉͷஷଂѹͷҧ͍͔ΒɺݮѹหʢϨΪϡϨʔλʣ

΋ -/(�$/( ͦΕͧΕผͰઃఆ͓ͯ͠Γɺ֤ݮѹห
Ͱݮѹޙʹ -/(�$/( Λ߹ྲྀͤ͞Τϯδϯ΁೩ྉΛ
Δɻ͍ͯ͠څڙ

-/( ༻೩ྉ഑؅͸ɺࠨӈͷλϯΫϢχοτ͔Βॆ
ర഑؅ɺڅڙ഑؅ɺ#0( ์ग़഑؅ͷ � ౷Λܥ $/(
೩ྉ഑؅ͱ͸ผʹ௥Ճ͢Δඞཁ͕͋Γɺগͳ͍഑؅ε
ϖʔεͷதͰ഑ܥ؅౷ɾϨΠΞ΢τΛ੒ཱͤͨ͞ɻ

ಛʹॆర഑؅͸ɺॆ ర࣌ʹ -/( ͷѹࡍԽ͢Δؾ͕
ྗ্ঢΛ཈͑ॆరੑΛ্ͤ͞޲ΔͨΊɺඞཁ࠷খݶͷ
ੇ๏Λݕ౼͠ઃఆͨ͠ɻ

��� -/(೩ྉؾԽث༻Թਫ഑؅
ఱવΨεΛӷԽͨ͠ -/( Λஷଂ͍ͯ͠Δ͕ɺΤϯ

δϯͰ೩মͤ͞ΔͨΊʹ͸ؾମͰ͢څڙΔඞཁ͕͋Δɻ
λϯΫ಺͔Βͨ͠څڙ -/( ͸ࠨӈͦΕͧΕͷ -/(
λϯΫʹ౥ؾ͠ࡌԽثʢϕʔύϥΠβʣΛ௨ͯ͠ؾԽ
͍ͤͯ͞Δɻ͜ ͷؾԽثͷ೤ݯ͸ɺΤϯδϯྫྷ٫ਫͷ
೤Λར༻͠ -/( ΛՃԹɾؾԽ͍ͯ͠Δɻ͜ ͷͨΊࠨӈ
-/( λϯΫ·ͰΤϯδϯྫྷ٫ਫΛ॥؀ͤ͞ΔԹਫ഑؅
ͷઃஔ͕ඞཁͱͳΓɺΤϯδϯ΢Υʔλϙϯϓܥ౷͔Β
෼ذɾ഑͍ͯ͠ࡦΔɻ

��� -/(�#0(ʢϘΠϧΦϑΨεʣ์ ग़഑؅
͜ͷ഑؅͸ɺ-/( ಛ༗ͷ഑؅Ͱ͋ΔɻλϯΫʹஷଂ

ͨ͠ -/( ͸ɺ࣌ؒͱͱ΋ʹλϯΫ಺ͰؾԽ͠λϯΫ಺
ѹ্͕ঢ͢ΔɻλϯΫอޢͷͨΊҰఆѹ ʢྗ����.1Bʣ
ʹୡ͢ΔͱɺλϯΫʹඋ͑ͨୈҰ҆શหʢѹྗಀ͕͠
หʣ͕開͖λϯΫ಺ѹ͕ดหѹͱͳΔ·ͰΨεΛ์ग़
͢Δɻ์ ग़഑؅ͷग़ޱ͸҆શʹΨεΛ֦ͤ͞ࢄΔͨΊ
ʹΩϟϒόοΫ部΁ઃ͚ ʢͨਤ��ʣɻ

��� $/(ॆరޱ
ϗΠʔϧϕʔεؒʹ͋ͬͨ $/( λϯΫϢχοτΛ

-/( λϯΫϢχοτ΁ͷஔ͖͑׵ʹΑΓɺैདྷ͋ͬͨ
$/( ॆరޱͷҐஔΛมͨ͠ߋɻॆ రස౓Λंྀ͠ߟ
ଆલํ΁ࠨ྆ $/( ॆరޱΛҠઃ͢Δ͜ͱͰ $/( Λ
ॆరͰ͖ΔΑ͏ʹ͠ ʢͨਤ��ʣɻ

��� -/(೩ྉܭγεςϜ
-/( ೩ྉλϯΫ௥ՃʹΑΓ೩ྉܭྔ࢒Λ৽ͨʹઃ

ஔͨ͠ɻ-/( ͸ɺۃ௿ԹʢȂ ���ˆఔ౓ʣͷঢ়ଶͰஷ
ଂ͞Ε͍ͯΔͨΊɺैདྷͷϑϩʔτλΠϓͷӷ໘ܭͰ
͸ɺϑϩʔτ͕௿Թʹ଱͑ΒΕͣ࢖༻͢Δ͜ͱ͕Ͱ͖
ͳ͍ɻ-/( λϯΫͰ͸ɺ੩ి༰ྔࣜӷ໘࠾͕ܭ༻͞
Ε͍ͯΔɻ͜ Ε͸ɺλϯΫ಺ʹ੩ి༰ྔνϡʔϒʢӷ
໘ηϯαʣ͕ औ෇͚͞Ε͓ͯΓɺӷ໘͞ߴͷมಈʹΑΔ
੩ి༰ྔ஋ʢQ'ʣʹ ͯग़ྗ͞Εͨ஋Λม͠׵ӷྔͱ͠
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ͯग़ྗ͍ͯ͠Δɻ͜ ͷ஋͸ɺλϯΫ಺ʹઃஔ͞Εͨλϯ
ΫίϯτϩʔϥͰม׵Λ͍ͦߦͷग़ྗ஋Λ $"/ʢγ
ϦΞϧ௨৴ϓϩτίϧɿ$POUSPMMFS�"SFB�/FUXPSLʣ
৴߸ͱͯ͠ं྆ίϯτϩʔϥ΁ૹ৴͍ͯ͠Δɻं ྆ί
ϯτϩʔϥ͸ड৴ͨ͠ $"/ ৘ใΛجʹϝʔλͰ೩ྉ
࢒ӈλϯΫ͝ͱͷࠨΛද͍ࣔͯ͠Δɻ·ͨɺӷྔ͸ྔ࢒
ྔͱࠨӈ߹ࢉද͕ࣔՄೳͱͳ͍ͬͯΔʢਤ ��ʣɻ開発
࣌ʹ͸೩ྉܭʹදࣔ͞ΕΔ͕ྔ࢒มಈ͢Δݱ৅Λ֬
ೝͨ͠ɻ͜ ͷݱ৅͸ɺ-/( λϯΫ͕ԁ౵ܗͷλϯΫͰ
͋Γ -/( ΁ͷೖ೤Λ཈͑ΔͨΊɺλϯΫ಺ʹܰ༉λ
ϯΫͰ࠾༻͍ͯ͠ΔόοϑϧϓϨʔτͷઃஔ͕ͳ͘ɺӷ
໘มಈΛӷ໘ηϯα͕ϦχΞʹ൓Ԡͯ͠͠·͏ͨΊى
͖Δݱ৅Ͱ͋ΔɻλϯΫίϯτϩʔϥ͔Βͷӷ໘৘ใૹ
৴पظͱϝʔλଆͰͷӷྔදࣔߋ৽पظΛݟ௚͢͜
ͱͰղফͨ͠ɻ

�� ͍ͯͭʹࡦର͢Δ՝୊ͱରʹ࢈ྔं)/-

େܕ -/( τϥοΫͷ開発౰ॳٴͼ࣮ূ૸ݧࢼߦ
ͷதͰ΋-/(ͷΨε૊੒มԽ͸େ͖ͳ՝୊Ͱ͋ͬͨɻ
-/( ೩ྉ༰ث಺Ͱ -/( ɺϝλϯɾΤλࡍԽ͢Δؾ͕
ϯ౳ͷ࣭ܰ෼͔ΒઌʹؾԽ͠ɺϓϩύϯɾϒλϯ౳ͷॏ
࣭෼ͷׂ߹͕૿͑ΔΨε૊੒ͷมԽ͕͜ىΔɻ͜ ͷม
Խ͸೩ྉ͕ྔ࢒গͳ͘ͳΔ΄ͲӨ͕ڹେ͖͘ɺ·ͨ೩
ྉॆర͔ͯ͠Βͷܦա೔਺͕௕͘ͳΔͱਐΈ΍͘͢ͳ
Δɻࠨ྆ंʹߋӈͷ೩ྉ༰ثͰ೩ྉͷফඅ଎౓͕ҟ
ͳΔࣄ৅͕͖ىɺফඅ͞Εͳ͍ଆ͸Ψε૊੒มԽ͕ਐ
Ή͜ͱ͕Θ͔ͬͨɻ͜ ͷΨε૊੒มԽʹΑΔ໰୊͸ϊο
Ωϯά౳ͷҟৗ೩ম͕͜ىΔ͜ͱͰ͋Δɻ

͜ΕΒͷ໰୊Λճආɾܰ ΔͨΊʹɺ͍͢ݮ ͢ʎ͸ಠࣗ
ͷ੍ޚΛ৽ن開発ͨ͠ɻ·ͣɺҟৗ೩মΛճආ͢Δͨ
ΊैདྷͷՃ଎౓ܭΛݕͨͬ࢖ग़γεςϜΛ׆༻͠ɺΨ
ε૊੒Λਪఆ͠఺Ր࣌ظΛௐ੔͢Δ੍ޚΛઃ͚ͨɻߋ
ʹΨε૊੒มԽ͕ਐΈ҆ఆ೩মΛҡ࣋Ͱ͖ͳ͍৔߹
͸ɺ-/( ͔Β $/( ΁೩ྉΛࣗಈͰ੾Γସ͑Λ͏ߦ
ͱޚΔ੍͢ݮ΋௥Ճͨ͠ɻΨε૊੒มԽࣗମΛܰޚ੍
ͯ͠͸ɺं྆ࠨӈͷ೩ྉࠩྔ࢒Λݕ஌͠ۉ౳ʹফඅ
͢Δ੍ޚΛઃ͚ͨɻ·ͨɺ೩ྉྔ࢒ͱॆరޙͷܦա೔
਺͔ΒΨε૊੒Λਪఆ͠ɺυϥΠόʔ΁ͨͬ࢒ -/(
ͷফඅͱ௥Ճ෼ͷ -/( ͷॆరΛଅ ʠ͢-/( ϥϯϓʡ
΋௥Ճͨ͠ɻ

�� ։ൃΛৼΓฦͬͯ

ͨ͠ݧܦճࠓ -/( ं開発Ͱ͸ɺલड़ʹ͋ΔΑ͏ʹ
Ͱͷʰ೩ؒظաఔத୹༺࢖ͱͷͳ͍ͨ͜͠ݧܦͰ·ࠓ
ྉੑঢ়ͷมԽʱ͕ Δɻ͑ߟେͷ՝୊Ͱ͋ͬͨͱ࠷

ͳ͍೩ྉ͔͖͠ىͰͷੑঢ়มԽ͕ؒظͰ͸ɺ୹·ࠓ
ੑʹ਺೔ͷ͏ͪޙͳ͔ͬͨɻ೩ྉॆర͖ͯͯ͜͠ݧܦ
ঢ়มԽ͕͜ىΓɺ͔͠΋ͦͷมԽ͕Τϯδϯੑೳ΁Ө
ΔΑ͏ͳ೩ྉΛऔΓѻ͏ͷ͸ॳΊͯͰ͋ͬͨɻ೩͢ڹ
ྉੑঢ়มԽͷӨڹΛ͍͔ʹड͚ͳ͍Α͏ʹ͢Δ͔͕開
発ͷ΄ͱΜͲΛඅ΍ͨ͠ͱͯͬݴ΋ྑ͍ɻ

೩ྉੑঢ়ͷมԽ͸ɺڥ؀লͷ࣮ূ࣌ۀࣄʹ࣮ं͔
ΒͷσʔλαϯϓϦϯάٴͼϕϯνݧࢼɺղੳʹΑΔγ
ϛϡϨʔγϣϯͰ޲܏͸೺ѲͰ͖͓ͯΓɺͦͷϨϕϧ
͸൑͍͕ͬͯͨɺͦ ͷมԽʹͲ͏΍ͬͯରॲ͍͔ͯ͘͠
͕՝୊Ͱ͋ͬͨɻओͳରࡦख๏͸Τϯδϯ੍ޚͷݟ௚
͠ʹґΔͱ͜Ζ͕େ͖͘ɺ͍͔ʹं྆ͷ͍࢖উख΁Ө
େͷ՝୊Ͱ͋ͬͨɻ࠷੒ཱͤ͞Δ͔͕ʹͣͤ͞ڹ

܁ͷߋมޚ͸༰қͰ͸ͳ࣮͘ं֬ೝͱ੍ߋมޚ੍
Γฦ͠ʹΑΓ଄ΓࠐΈΛͨͬߦɻ

ͦͷ݁Ռɺࠓ·Ͱ $/( ंͷऑ఺ͱ͞Ε͍ͯͨɺ೩ྉ
ॆర࣌ؒͱߤଓڑ཭͸ -/( Խ͢Δ͜ͱͰࠀ෰Ͱ͖ͨ
ͱ͑ߟΔɻ

�� ͓ΘΓʹ

Δ͜ͱͷͳ͍෺ྲྀɻ͜·ࢭ ΕΛ͑ࢧΔτϥοΫ༌ૹɻ
஍نٿ໛Ͱͷ $0� ͼΤωϧΪʔηΩϡϦςΟٴݮ࡟
͹ΕΔதͰɺͦڣ͕ ͷҰͭͷղͱͯ͠঎඼Խͨ͠ -/(
ंɻݱঢ়Ͱ͸ -/( ελϯυ͕ݶΒΕ͍ͯΔͨΊҰ部ͷ
஍ҬΛத৺ͱͨ͠Քಇ͔͠Ͱ͖ͳ͍͕ɺޙࠓɺઃඋ౤
ൺֱతগͳ͍؆қελϯυઃஔ౳ʹΑΓɺ͜ͷֹ͕ࢿ
ं͕྆૿͍͑ͯ͘͜ ͱΛظ଴͍ͨ͠ɻ

ճͷࠓɺʹޙ࠷ -/( ं開発ʹܞΘ͍͍ͬͯͨͩͨ
ʹͷํʑɺൢചձࣾͷํʑɺं྆Ϟχλʔۀ企ྗڠ
ͷҙΛදँײʹʎάϧʔϓͷօ༷͍͍͍ͨͩͨ͢ྗڠ
͠ɺຊߘͷ݁ͼͱ͍ͨ͠ɻ
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"%"4 ࡌΔதɺं·ߴͼࣗಈӡసͷ技術開発͕ٴ
೾࣓ి͘ר部඼਺ͷ૿ՃʹΑΓं྆ΛऔΓࢠిؾి
ɺࣗಈंͷిཱ࣓྆ʹߋΛ૿͍ͯ͠Δɻ͞͠ݫ͸ڥ؀
ʢੑҎԼɺʮ&.$ʯͱུ͢ʣʹ ؔ͢Δجࡍࠃ४Ͱ͋Δࠃ

࿈نଇୈ �� ߸ʢ6/�3FHVMBUJPO�/P���ʣͷୈ � վ
గ൛ʢҎԼɺʮ3�����ʯͱུ͢ʣ͕ ���� ೥ʹ発ޮ͞
Εɺޙࠓ͸શͯͷੜं࢈ʹ 3����� ͷೝূ͕ඞཁͱ
ͳΔ͜ͱͰɺ޻ݧࢼ਺ͷେ෯ͳ૿Ճ͕༧૝͞ΕΔɻै
དྷͷి࣓೾ΤϛογϣϯݧࢼͰ͸ɺΤϯδϯલޙத৺
ͷं྆ࠨӈͷܭ � ՕॴͷΈͷܭଌͰ͋ͬͨͷʹର͠ɺ
3����� Ͱ͸ܭଌΞϯςφͷϏʔϜ෯͕ं྆ͷ௕͞Α
Γখ͍͞৔߹ɺं྆શମΛΧόʔ͢ΔΑ͏ʹं྆Λෳ
਺ճଌఆ͢Δํݧࢼ๏΁ͱม͞ߋΕΔɻ͜ ͷํ๏Ͱଌ
ఆ͢Δͱશ௕ͷ௕͍େ྆ंܕͷ৔߹ɺඇৗʹଟ͘ͷܭ
ଌ఺Ͱͷ͕ݧࢼඞཁͱͳΔɻ·ͨɺి ࣓೾ΠϛϡχςΟ
部඼͕૿͑ࢠిؾ͸ɺධՁର৅ͱͳΔి͍͓ͯʹݧࢼ
Δํ޲ͱͳΓɺ޻ݧࢼ਺ͷେ෯ͳ૿େ޲܏ʹ͋Γɺղ
ੳʹΑΔධՁͷχʔζ͕ߴ·ͬͨ͜ͱͰి࣓೾ղੳ技
術ͷߏங͸ٸ຿ͱͳ͍ͬͯΔɻͦ ͜Ͱɺ&.$ Λ͸͡Ίɺ
ి࣓೾ʹؔΘΔ͞·͟·ͳं྆ੑೳͷ༧ଌ技術ͷ開発
Λ͍ߦɺϐοΫΞοϓ͔ΒখܕʙେܕτϥοΫͷं྆
開発ʹి࣓೾ղੳΛద༻͍ͯ͠Δɻ

� ి࣓೾解ੳٕज़ͷద༻ʹ͍ͭͯ

͍͢ʎͰ͸ి࣓೾ʹؔΘΔ๏نద߹ੑ·ͨ͸ं྆ͷ
௨৴ੑ౳ʹର͠ɺղੳʹΑΔධՁΛ͍ͯͬߦΔɻͦ ͷ
தͰ୅දతͳ΋ͷͱͯ͠ɺ&.$ ͷి࣓೾Τϛογϣ
ϯղੳͱి࣓೾ΠϛϡχςΟղੳʹՃ͑ɺλΠϠۭؾ
ѹϞχλϦϯάγεςϜղੳʢҎԼɺʮ51.4 ղੳʯͱ
ུ͢ʣɺΩʔϨεΤϯτϦʔγεςϜղੳʢҎԼɺʮΩʔ
Ϩεղੳʯͱུ͢ʣɺύογϒΤϯτϦ � ελʔτγε
ςϜղੳʢҎԼɺʮ1&44 ղੳʯͱུ͢ʣʹ ͍ͭͯ঺հ
͢Δɻ

��� ి࣓೾Τϛογϣϯ解ੳ
ి࣓೾Τϛογϣϯͱ͸ɺं͔྆Βͷి࣓೾ͷ์ࣹ

ͷ͜ͱͰɺͦͷ์ࣹϨϕϧ͸๏نʹΑΓిքڧ౓ͷݶ
౓஋͕نఆ͞Ε͓ͯΓɺి ࣓೾ΤϛογϣϯݧࢼͰ͸ɺ
ं͔྆Β์ࣹ͞ΕΔ ��ʢ.)[ʣʙ�ʢ()[ʣͷप೾
਺ଳͷి࣓೾ΛܭଌΞϯςφͰଌఆ͠ɺݶ౓஋Λ௒ա
͠ͳ͍͔֬ೝ͢Δɻ

ղੳͰಉ༷ͷධՁΛ͏ߦ৔߹ɺं ྆ͱܭଌΞϯςφ
ͷϞσϧԽʹՃ͑ɺి࣓೾発ੜݯͷϞσϧԽ΋ඞཁͱ
ͳΔɻं ྆ʹ͸ଟछଟ༷ͷి࣓೾発ੜݯͱͳΔిిؾ
ɺͦΕͧΕి࣓೾発ੜύλʔϯ΋ҟͳ͠ࡏ部඼͕ଘࢠ
Δ৔߹͕ଟ͍ͨΊɺి࣓೾発ੜݯʹ߹Θͤͨղੳख๏
Λద༻͠ղੳΛ͍ͯͬߦΔɻ

ϑϧϏʔΫϧి࣓೾解ੳٕज़ͷं྆։ൃ΁ͷద༻
Application of Electromagnetic Simulation in Full Vehicle Development

� � ্ాɹҖҰ࿠＊ ଜҪɹ৴೭＊

Iichirou Ueda Nobuyuki Murai

ཁɹɹࢫ

ۙ೥ͷ "%"4 Δ·ߴͼࣗಈӡసͷ技術開発͕ٴ
தɺं͞ࡌΕΔిࢠిؾ部඼͸ޙࠓ΋૿Ճ͢Δ͜ͱ͕
༧૝͞Εɺं྆開発ʹ͓͍ͯ΋ిࢠిؾ部඼Ϩϕϧͷ
ΈͳΒͣɺं྆ϨϕϧͰి࣓೾ͷӨڹΛධՁ͢Δ͜ͱ
ΊΒΕ͍ͯΔɻ͍ٻ͕ ͢ʎͰ͸ं྆開発ʹϑϧϏʔΫϧ
ϞσϧΛ༻͍ͨి࣓೾ղੳͷల開ΛਐΊ͓ͯΓɺͦͷ
༗ޮੑʹ͍ͭͯڥͨ͠ূݕքཁૉ๏ʢϞʔϝϯτ๏ʣ
ͷి࣓೾ղੳιϑτ΢ΣΞʹΑΔϑϧϏʔΫϧి࣓೾
ղੳͷं྆開発΁ͷద༻技術Λ঺հ͢Δɻ

Abstract

With the recent enhancement of  ADAS and 
autonomous driving technology, the number of electrical 
and electronic components in vehicle is going to 
increase, so it is required to evaluate the influences 
of electromagnetic radiation from and to them in 
terms of not only the component level, but also the 
full vehicle level. Electromagnetic simulation has been 
expanding to vehicle developments using full vehicle 
model. This paper represents some of the techniques 
of electromagnetic simulation applied to vehicle 
developments by the validated commercial software 
based on Moment method. 
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�����ɹి࣓೾ൃੜݯͷϞσϧԽͱ解ੳํ๏
ి࣓೾Τϛογϣϯͷి࣓೾発ੜݯͱͯ͠ɺϫΠϠ

ϋʔωεɺిࢠిؾ部඼಺ͷΞϯςφɺిࢠిؾ部඼
಺ͷճ࿏ͷ � ͭʹେผ͞ΕɺͦΕͧΕҟͳΔղੳख๏
Λద༻͍ͯ͠Δɻ

ϫΠϠϋʔωε͔Β์ࣹ͞ΕΔి࣓೾ͷղੳ͸ɺ
ϫΠϠϋʔωεΛͦͷ··ϞσϧԽ͢ΔͷͰ͸ͳ͘ɺ
.VMUJDPOEVDUPS�USBOTNJTTJPO�MJOF ๏ʢҎԼɺʮ.5-
๏ʯͱݺͿʣΛద༻͠ϞσϧԽ͢Δɻ.5- ๏͸ɺϋʔ
ωε � ຊΛઢཁૉͱͯ͠ϞσϧԽɺͦΕΛߏ੒͢Δෳ
਺ͷ഑ઢ಺部ͷಋମɺγʔϧυɺઈԑମͳͲͷஅ໘ߏ
଄Λఆٛ͠ɺϫΠϠϋʔωεͷܦ࿏͸εέϚςΟοΫ
্ʹఆٛ͢Δख๏Ͱෳࡶͳஅ໘ߏ੒Ͱ΋ϞσϦϯά͕
༰қͱͳΔʢਤ�ʣɻ

ਤ�ɹϫΠϠϋʔωεͷϞσϦϯά

ͼճ࿏͔Β์ࣹ͞ΕΔٴ部඼಺ͷΞϯςφࢠిؾి
ి࣓೾ͷղੳʹ͍ͭͯ͸ɺͦ ΕͧΕΞϯςφ �% σʔλ
ͱ �% ์ࣹύλʔϯͷ࣮ଌσʔλΛ༻͍ͯϞσϧԽΛ
඼౳ͷͨΊʹΞϯςφൢࢢɻ͏ߦ �% σʔλೖख͕ࠔ
೉ͳ৔߹ɺ$5 εΩϟϯΛར༻ͯ͠σʔλԽΛ͍ߦ

ʢਤ �ʣɺ�% ์ࣹύλʔϯ͸ �% ์ࣹύλʔϯΧλϩά
஋͔Βి࣓೾ղੳιϑτͷػೳΛ༻͍ͯ �% ์ࣹύ
λʔϯۙࣅղʢਤ �ʣΛࢉग़͢Δ͜ͱͰରԠ͍ͯ͠Δɻ

������ Τϛογϣϯ༻ΞϯςφͷϞσϧԽ
ి࣓೾Λड৴͢ΔΤϛογϣϯ༻ΞϯςφͷϞσϧ

ʹ͍ͭͯ͸ɺ࣮ ΕΔΞϯςφਤ໘৘ใΛ΋ͱ͞༺࢖Ͱݧ
ʹ �% σʔλΛ࡞੒͠ɺΞϯςφϑΝΫλ͕࣮ଌ஋ͱ
΄΅ಉ౳Ͱ͋Δ͜ͱΛ֬ೝ͍ͯ͠Δʢਤ �ʣɻ

������ ϑϧϏʔΫϧʹΑΔΤϛογϣϯ解ੳ
ి࣓೾ղੳͰ༻͍Δं྆Ϟσϧ͸ɺं྆ $"% σʔ

λ͔Βۚଐͱඇۚଐͷ部඼ʹબผ͠ɺి࣓೾ͷੑ࣭
্ɺඇۚଐ部඼ͷଘࡏ͸ి࣓೾ͷ఻ൖ΁ͷӨڹ͸খ
͍ͨ͞Ίɺۚ ଐ部඼ͷΈͰϞσϧͷ࡞੒Λߦ ʢ͏ਤ �ʣɻ
͜Ε͸ΤϛογϣϯղੳʹݶΒͣɺର৅प೾਺͕਺
()[ ҎԼͷ໰୊Ͱ͋Ε͹શͯͷి࣓೾ղੳͰڞ௨͢
ΔϞσϧԽํ๏Ͱ͋ΔͨΊɺ� ୆ͷं྆ϞσϧΛ࡞੒
͢Ε͹ଞͷి࣓೾ղੳʹྲྀ༻͢Δ͜ͱ͕Ͱ͖Δɻ

Τϛογϣϯղੳ͸ɺਤ �ͷं྆Ϟσϧʹి࣓೾発
ੜݯΛ௥Ճ͠ɺܭଌ༻ΞϯςφΛઃஔ͢Δɻதܕτϥο
Ϋͷ৔߹͸ 3����� ʹଇΓɺं྆֎ଆ͔Βࠨӈ ��Nɺ
஍্ߴ ����N ͷҐஔʹɺं྆લޙ � ՕॴɺࠨӈͰܭ
� Օॴઃஔ͢Δɻ࣮ ंʹΑΔΤϛογϣϯݧࢼͰ͸ɺਫ
ฏภ೾ͱਨ௚ภ೾ͷଌఆ͕ՃΘΔͨΊɺܭ�ʷ�ʹ��
έʔεͷଌఆΛ͜͏ߦͱʹͳΔͷʹର͠ɺղੳͰ͸ �
ՕॴͷશͯͷܭଌҐஔʹΞϯςφΛஔ͖ɺΞϯςφಉ
࢜ͷӨڹΛྗۃආ͚ΔͨΊʹɺྡΓ߹͍ɺ͍͔޲߹͏
Ξϯςφ͸ਫฏภ೾༻ͱਨ௚ภ೾༻ʹεΠον͢Δ͜
ͱͰ � έʔεͷϞσϧͰ 3����� ʹରԠͰ͖ΔΑ͏ʹ
͍ͯ͠Δɻ·ͨɺΞϯςφͷઃஔ͸܁Γฦ͠ۀ࡞ͱͳΔ
ͨΊɺϚΫϩϓϩάϥϜʹΑΓࣗಈηοςΟϯά͠ɺϞ
σϦϯά޻਺ͱϞσϧϛεͷݮ࡟Λ͍ͯͬߦΔʢਤ �ʣɻ
͜ͷΑ͏ʹͯ͠ಘΒΕͨΤϛογϣϯղੳ݁Ռʢਤ �ʣ

ਤ �ɹ$5εΩϟϯΛ࢖༻ͨ͠ϞσϧԽ

ਤ �ɹΤϛογϣϯܭଌ༻ΞϯςφϞσϧ

ਤ �ɹి࣓೾解ੳ༻ं྆解ੳϞσϧ

ਤ �ɹ�%์ࣹύλʔϯۙࣅ解
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͔Βɺ3����� Ͱنఆ͞Ε͍ͯΔ์ࣹϨϕϧͷΫϥΠς
ϦΞʹର͢Δ൑ఆ͕ՄೳͰ͋Γɺి࣓೾ղੳΛಋೖ͢
Δ·Ͱ͸ɺंݧࢼΛ૊Έཱ࣮ͯंͰධՁΛ͔͠͏ߦͳ
͔͕ͬͨɺղੳͰධՁΛ͑ߦΔΑ͏ʹͳͬͨ͜ͱͰϑϩ
ϯτϩʔσΟϯάͳं྆開発͕Մೳͱͳͬͨɻ

���� ి࣓೾ΠϛϡχςΟ解ੳ
ి࣓೾ΠϛϡχςΟͱ͸ɺ֎部͔Βं྆΁ೖࣹ͢

Δి࣓೾ʹର͢Δं྆ͷి࣓଱ੑͷ͜ͱͰɺΠϛϡχ
ςΟݧࢼͰ͸ ��ʢ.)[ʣʙ�ʢ()[ʣͷप೾਺ଳͷ
ి࣓೾ΛΞϯςφ͔Βं྆΁রࣹ͠ɺిࢠిؾ部඼ʹ
ಈ͕ੜ͡ͳ͍͔Λ֬ೝ͢ΔɻΞϯςφ͔Βরࣹ͞࡞ޡ
Εͨి࣓೾ʹΑΔɺ͋ΔۭؒҐஔͰͷిքڧ౓͸๏ن
Ͱنఆ͞Ε͓ͯΓɺं͕྆ͳ͍ঢ়ଶͰͦͷنఆ஋ʹͳ
ΔΑ͏ʹΞϯςφͷΩϟϦϒϨʔγϣϯ͕ߦΘΕɺֱਖ਼
ΘΕΔɻߦ͕ݧࢼΛ഑ஔͯ྆͠ंʹޙ

ΠϛϡχςΟղੳʹ͓͍ͯ΋ɺݧࢼΛ͢ݱ࠶ΔͨΊɺ
ಉ༷ͷखॱʹΑΓɺ·ͣ͸Ξϯςφ୯ମͰΩϟϦϒϨʔ
γϣϯͷղੳΛ͍ߦɺͦ ͷ݁ՌΛ༻͍ͯి࣓೾Λं྆
΁রࣹ͢ΔղੳΛ͍ͯͬߦΔɻ

������ ΠϛϡχςΟ༻ΞϯςφͷϞσϧԽ
ࣾ಺ͷΠϛϡχςΟݧࢼͰ༻͍ΒΕΔΞϯςφͷ �%

ਤ໘৘ใΛ΋ͱʹ �% σʔλΛ࡞੒ͨ͠ɻͳ͓ɺΠϛϡ
χςΟ༻Ξϯςφ͸ର৅प೾਺ͰҟͳΓɺͦΕͧΕͷ
प೾਺ଳʹରԠ͢ΔΞϯςφϞσϧΛߏங͠ɺ7483

ʢిѹఆࡏ೾ൺʣͱ์ࣹύλʔϯ͕࣮ػͱ΄΅ಉ౳Ͱ
͋Δ͜ͱΛ֬ೝ͍ͯ͠Δʢਤ �ʣɻ

������ ΞϯςφͷΩϟϦϒϨʔγϣϯ解ੳ
ର৅प೾਺Ͱ֤Ξϯςφ୯ମͷΩϟϦϒϨʔγϣϯ

ղੳΛ͏ߦɻं ͕྆ͳ͍ঢ়ଶͰΞϯςφʹ୯ҐిྗΛ
ೖྗ͠ɺنఆͷҐஔͰͷిքڧ౓Λղੳ͢Δʢਤ �ʣɻ
ͦͷղੳ݁Ռ͔Βిքڧ౓Λنఆ஋ʹ͢ΔͨΊʹඞཁ
ͳిྗ஋Λࢉग़͢Δɻ

������ ϑϧϏʔΫϧʹΑΔΠϛϡχςΟ解ੳ
ΠϛϡχςΟݧࢼ͸ं྆Λి࣓೾ʹമͨ͠ঢ়ଶͰ

部඼ʹҟৗ͕ͳ͍͜ͱΛ֬ೝ͢Δ͕ɺղੳͰࢠిؾి
োͷ਍அ·Ͱ͸Ͱ͖ͳ͍ͨΊɺධՁނ部඼ͷࢠిؾి
ର৅ͷిࢠిؾ部඼෇ۙʹଌఆ఺Λஔ͖ɺաڈͷܦ
ͱͯ͠ઃఆͨ͠໨ඪ஋ͱଌఆ఺Ͱͷి྆ं͖ͮجʹݧ
քڧ౓ͷେ͖͞Λैલं౳ͱൺֱ͠ɺվળͷඞཁੑ
Λ൑அ͍ͯ͠Δʢਤ ��ʣɻ͠ ͔͠ɺిࢠిؾ部඼ͷి
࣓଱ੑ͸ثػʹΑͬͯҟͳΔͨΊɺຊདྷͳΒ͝ثػͱ
ʹ଱ੑͷ໨ඪ஋Λઃఆ͢Δ΂͖Ͱ͋Γɺޙࠓͷ՝୊Ͱ
͋Δɻ

ਤ �ɹΤϛογϣϯ解ੳϞσϧ

ਤ �ɹΠϛϡχςΟ༻ΞϯςφϞσϧ

ਤ �ɹΠϛϡχςΟ༻ΞϯςφͷΩϟϦϒϨʔγϣϯਤ �ɹΤϛογϣϯ解ੳ݁Ռ
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���� 51.4解ੳ
51.4 ͱ͸ɺࣗಈंͷλΠϠۭؾѹΛৗ࣌ϞχλϦ

ϯά͠ɺ໰୊͕ੜ͡Δͱӡసऀ΁஌ΒͤΔγεςϜͰɺ
λΠϠϗΠʔϧʹ૷ண͞Εͨૹ৴͔ػΒ޲࢓஍ͷి೾
๏Ͱنఆ͞Εͨप೾਺ͷి࣓೾Λ発৴͠ɺं ྆ϑϨʔ
Ϝʹ૷ண͞Εͨड৴ػͰۭؾѹͷ৘ใΛड৴͢Δɻ
51.4 ૹड৴ੑೳݧࢼ͸ɺ֤λΠϠ͕ � ճస͢Δ·
Ͱɺճస֯ �� ౓͝ͱʹλΠϠϗΠʔϧ্ʹ૷ண͞Εͨ
ૹ৴͔ػΒి࣓೾Λ発͠ɺͦΕΛड৴ͨ͠Ξϯςφͷ
ड৴ిྗͷେ͖͞Ͱૹड৴௨৴ੑೳͷྑ൱Λ൑அ͢
Δ΋ͷͰ͋Δɻͦ ͷͨΊɺେܕτϥοΫͷΑ͏ͳଟ࣠ंɺ
μϒϧλΠϠͰ͸ɺλΠϠ਺ʢૹ৴ػ਺ʣ̫ ��ʢλΠϠ
ճస֯਺ʣ̫ ड৴ػ਺ͷճ਺ͷଌఆ͕ඞཁͱͳΔɻ

ճͷࠓ � ࣠ɺλΠϠຊ਺ �� ຊͷେܕτϥοΫΛ࣮
��ಉ༷ʹධՁ͢Δͱɺݧ ʷ �� ʷ � ͷ ��� έʔεʹ
Ϳղੳ͕ඞཁͱͳΔɻͦٴ ͜ͰղੳͰ͸ɺ֤λΠϠϗ
Πʔϧ্ͷૹ৴͔ػΒి࣓೾Λಉ࣌ʹ発ͯ͠ड৴ి
ྗΛ͢ࢉܭΔख๏Λߏங͠ɺϞσϧԽɺ݁ՌॲཧΛ
ࣗಈԽ͢Δ͜ͱͰղੳ޻਺ͷେ෯ͳݮ࡟Λ࣮͠ݱɺ
51.4 ૹड৴ੑೳධՁΛ͍ͯͬߦΔɻ

������ 51.4ૹड৴ػͷϞσϧԽ
ૹ৴ػͱड৴ػͷ �% σʔλ͔ΒϞσϧԽ͢Δ͕ɺ

σʔλͷೖख͕ࠔ೉ͳ৔߹͸ɺ�% ਤ໘৘ใΛ΋ͱʹ
ϞσϧԽ͢Δ͔ɺ$5 εΩϟϯσʔλΛ༻͍ͯ͜͏ߦͱ
ͳͲͰରԠ͍ͯ͠Δɻ͍ ͣΕͷ৔߹΋ඞͣղੳϞσϧ
ͱ࣮ػͰͷΞϯςφརಘͱ์ࣹύλʔϯΛൺֱ͠ɺਫ਼
౓֬ೝΛ྆ंͯͬߦϞσϧʹ૊ࠐΜͰ͍Δɻ

������ େܕτϥοΫͷ51.4ૹड৴ੑೳධՁ
֤λΠϠͷૹ৴ػ � ػΒి࣓೾Λ発͠ड৴͔ج �

Δ୅ΘΓʹɺશλΠϠ͔Βి͢ࢉܭͰͷड৴ిྗΛج
࣓೾Λಉ࣌ʹ発͠ɺͦΕͧΕͷૹ৴ػʵड৴ؒػͷ఻
ୡؔ਺Ͱ͋Δ 4 ύϥϝʔλΛٻΊɺ࣍ͷᶃࣜ 	�
 Λ༻
͍ͯ O ൪ૹ৴͔ػΒͷ N ൪ड৴ػͷड৴ిྗΛࢉग़
͠ɺ௨৴ੑೳΛຬ͔ͨ͢൱͔Λ൑அ͢Δɻ

ཷಙ㟁ຊ ␒  送ಙ㟁ຊ ␒ ɹɾɾɾᶃ�

͜ΕʹΑΓɺ��� έʔεͷड৴ిྗΛλΠϠճసʹ
ΑΔૹ৴ػҐஔҧ͍ͷ �� έʔεͷࢉܭͰऔಘͰ͖
Δɻ·ͨɺ�� έʔεͷૹ৴ػҐஔҧ͍ͷϞσϧ͸ɺλ
ΠϠΛ �� ౓͝ͱʹճసͤ͞ΔϚΫϩϓϩάϥϛϯάͰ
ࣗಈԽ͠ɺड৴ిྗͷࢉग़΋݁Ռग़ྗϑΝΠϧ͔Β্
ࣜΛ༻͍ͯࣗಈͰࢉग़͢ΔγεςϜΛߏஙͨ͠ɻͦ Ε
ʹΑΓɺैདྷɺ࣌ؒతʹղੳ͕೉͔ͬͨ͠ଟ࣠ं྆ͷ
51.4 ௨৴ੑධՁ͕ՄೳͱͳΓɺड৴ػͷઃஔҐஔ
͍ͯͭʹΑΔड৴ిྗͷվળʹߋͼઃஔํ๏ͷมٴ �
೔ఔ౓Ͱ֬ೝͰ͖ΔΑ͏ʹͳͬ ʢͨਤ��ʣɻ

ਤ��ɹड৴ػϨΠΞ΢τมߋʹΑΔड৴ిྗͷվળ

ਤ��ɹΠϛϡχςΟ解ੳ݁Ռ
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ϑϧϏʔΫϧి࣓೾ղੳ技ज़ͷं྆։ൃ΁ͷద༻

���� ΩʔϨε解ੳ
ΩʔϨεͱ͸ɺΩʔϑΥϒͷૢ࡞ʹΑΓं͔Β཭Ε

ͨ৔ॴͰυΞͷٴৣࢪͼ開ৣΛ͏ߦγεςϜͰɺΩʔ
ϑΥϒͱंࣨ಺ʹ͋ΔΞϯςφͷ۠ؒʹ͓͍ͯɺ޲࢓
஍ͷి೾๏Ͱنఆ͞Εͨप೾਺ʹΑΔి࣓೾Ͱૹड
৴͕ߦΘΕΔɻΩʔϨεݧࢼͰ͸ɺΩʔϨε͕࡞ಈ͢
Δं͔྆Βͷݶքڑ཭ΛධՁ͠ɺं྆த৺͔Βे෼ʹ
཭Εͨ۠ؒΛ௚ઢ্ɺ͔ͭԁप্ʹଌఆ͢ΔͨΊɺ�
ճͷݧࢼͰͷଌఆճ਺͸ඇৗʹଟ͘ͳΔɻ

ΩʔϨεղੳͷ৔߹ɺड৴྆ं͕ػʹ౥͞ࡌΕΩʔ
Ͱ͋Δૹ৴ػҐஔ͕ෆఆͰ͋Δ͜ͱɺૹड৴ؒػʹ͋
Δं྆ʹൺ΂ࣗ༝ۭ͕ؒे෼ʹ͘޿ɺΞϯςφͷՄٯ
ੑ͕͋Δఔ౓੒ཱ͢Δ͜ͱ͔Β 51.4 ղੳ౳ͱ͸ҟ
ͳΓड৴Ξϯςφଆ͔Βి࣓೾Λ์ࣹ͢Δɻߋʹ � ఺
ؒʹ͓͚Δి࣓೾ͷ఻ൖಛੑΛϞσϧԽͨ͠ � ೾Ϟσ
ϧΛ༻͍Δ͜ͱͰɺશํ޲ͷݶք࡞ಈڑ཭Λ � ճͷܭ
ग़͢Δ͜ͱ͕ՄೳͱͳΔɻࢉͰࢉ

������ ΩʔϨεड৴Ξϯςφ୯ମͷਫ਼౓ূݕ
ղੳͰ์ࣹଆͱͳΔड৴ػΛର৅ʹϞσϧԽΛߦ

͍ɺड৴Ξϯςφ୯ମͰਫ਼౓ূݕΛ࣮͢ࢪΔʢਤ��ʣɻ
ਫ਼౓ʹ໰୊ͳ͍͜ͱΛ֬ೝͨ͋͠ͱɺं྆΁౥ࡌɺϑ
ϧϏʔΫϧͰղੳΛ͏ߦɻ

������ ΩʔϨε࡞ಈڑ཭ͷࢉग़
ૹ৴ػଆ͔Βͷग़ྗిྗʹ͍ͭͯɺૹ৴͔ػΒ ��N

Ґஔͷૹ৴ଆిྗ͸نఆ͞Ε͍ͯΔ৔߹͕ଟ͘ɺૹड
৴྆αΠυΛશͯϞσϧԽ͠ઈରධՁΛߦΘͣͱ΋ɺ
ड৴αΠυͷΈϞσϧԽ͠ɺ૬ରධՁΛ͏ߦ৔߹΋ଟ
͍ɻྫ ͑͹ɺंܕͷΈมߋͷ৔߹·ͨ͸ड৴ػͷϨΠ
Ξ΢τͷΈมߋͷ৔߹ͳͲ͸ɺి࣓೾ͷՄͮجʹੑٯ
͖ɺड৴ج४ͰϨϕϧμΠϠάϥϜʹ͓͚Δۭؒଛࣦͱ
ं྆ଛࣦͷిքڧ౓มԽ͚ͩΛ͠ࢉܭ૬ରධՁ͢Ε
͹ྑ͍ɻઌʹهड़ͨ͠Α͏ʹɺΩʔϨε͸ૹड৴ؒͷ
ࣗ༝ۭ͕ؒे෼ʹ͘޿ɺۭؒͰͷଛࣦ΋େ͖͍ͨΊɺ
૬ରతͳిքڧ౓ͷมԽ෼ͱɺ� ఺ؒʹ͓͚Δ௚઀೾
ͱ஍໘͔Βͷ൓ࣹ೾ͷ߹੒೾ʹΑΔిքڧ౓ͷଛࣦ
ͱڑ཭ͷؔ܎ΛϞσϧԽʢҎԼᶄࣜʣͨ͠ � ೾Ϟσϧ

Λ͜͏࢖ͱͰʢਤ ��ʣɺं྆શํ޲ͷΩʔϨε࡞ಈڑ
཭Λࢉग़͢Δ͜ͱ͕Ͱ͖Δʢਤ��ʣɻ

���� 1&44解ੳ
1&44 ͱ͸ɺंࣨ಺֎ʹઃஔ͞Εͨෳ਺ͷ -PX�

'SFRVFODZ ΞϯςφʢҎԼɺʮ-' Ξϯςφʯͱུ͢ʣͷ
पғʹ਺ඦL)[ͷप೾਺ͷ࣓քΛ発ੜͤ͞ɺΩʔϑΥ
ϒ͕ड৴͢Δ͜ͱͰɺΩʔΛ਎ʹ෇͚ͨυϥΠόͷҐ
ஔΛਖ਼֬ʹ൑அ͠ɺंࣨ಺֎ͰΤϯδϯ࢝ಈٴͼυΞ
ͷৣࢪɺղৣΛ͏ߦγεςϜͰ͋Δɻͦ ͷͨΊɺ-' Ξ
ϯςφ͔Βͷ࣓քͷ͕޿Γํٴͼͦͷڧ౓Λਫ਼౓ྑ͘
༧ଌ͢Δ͜ͱ͕ٻΊΒΕΔɻ࣮ Ͱ͸ंࣨ಺֎ͷݧࢼं
࣓ք෼෍Λଌఆ͠ɺ࣓ քڧ౓ʹԕํքͷಛੑΠϯϐʔ
μϯε �����ʢЊʣΛ৐ͨ͡ҎԼͷᶅࣜͰද͞ΕΔ౳
Ձͳిքڧ౓ͰධՁ͢Δɻ

➼౯࡞㟁⏺ᙉᗘ /
㏆ഐ⏺の☢⏺ᙉᗘ / 20log 10 376.7

ɾɾɾᶅ

ਤ��ɹड৴Ξϯςφ์ࣹύλʔϯ解ੳ݁Ռ

ఏᦙᦆኻ 20log 10 4 20log 10 2 sin 2
݄

D㸸送ಙ㊥㞳(m)

ɉ㸸Ἴ㛗(m)

݄ 㸸送ಙアンࢼࢸ㧗ࡉ(m)

݄ 㸸ཷಙアンࢼࢸ㧗ࡉ(m)

ਤ��ɹϐοΫΞοϓτϥοΫͷΩʔϨε解ੳ݁Ռ

ਤ��ɹ�೾ϞσϧΛ༻͍ͨ࡞ಈڑ཭ͷࢉग़

ɾɾɾᶄ
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1&44 ղੳΛ͏ߦʹ͋ͨΓɺ·ͣ 3-$ ճ࿏͔Βͳ
Δ -' ΞϯςφϞσϧͷߏங͔Β͍ߦɺ౳Ձͳిքڧ
౓࣮ଌ஋ͱΑ͘Ұக͢Δ͜ͱΛ֬ೝͨ͠ɻͦ ͯ͠ɺͦͷ
-' ΞϯςφΛं྆΁౥͠ࡌɺϑϧϏʔΫϧͷղੳΛ
'-ͱͰɺ͜͏ߦ Ξϯςφͷ࠷దͳϨΠΞ΢τͷఏҊ͕
Մೳͱͳͬͨɻ

������ -' ΞϯςφϞσϧͷߏங
-' Ξϯςφ͸ɺϑΣϥΠτʹΠϯμΫλϯε -ʢ)ʣ

ͷίΠϧΛ͖ר෇͚ɺΩϟύγλϯε $ʢ'ʣͷίϯσ
ϯαͷ -$ ௚ྻճ࿏Λڞৼͤ͞Δ͜ͱͰɺখ͍͞ిྲྀ
Ͱେ͖ͳ࣓քڧ౓Λ発ੜ͢Δ͜ͱ͕Ͱ͖ΔɻղੳͰ͸ɺ
ϞσϧʹϑΣϥΠτܗঢ়ͱίΠϧͷํ͖רΛ͠ݱ࠶ɺ
Ωϟύγλϯε $ Λௐ੔ύϥϝʔλʹڞৼ࣌ͷϦΞΫ
λϯε 9 ʹ �ʢЊʣʹ ۙͮ͘·Ͱ܁Γฦ͠ࢉܭΛ͏ߦɻ
͜ͷࢉܭͰಘΒΕͨ౳Ձͳిքڧ౓͸࣮ଌͱΑ͘Ұக
͢Δ͜ͱΛ֬ೝ͠ ʢͨਤ��ʣɻ

ਤ��ɹ-'Ξϯςφ୯ମͷ解ੳ

������ -' ΞϯςφͷϨΠΞ΢τݕ౼༻ͷ解ੳ
ंࣨ֎ͰυΞΛৣࢪɺ開ৣ͢ΔͨΊͷ -' Ξϯςφ

ͷϨΠΞ΢τݕ౼Ͱ͸ɺෳ਺ͷϨΠΞ΢τύλʔϯΛղ
ੳ͠ɺͦͷத͔ΒυΞϋϯυϧ෇ۙͷ౳Ձͳిքڧ౓
͕໨ඪ஋Λຬ଍͢ΔϨΠΞ΢τΛఏҊ͢Δɻ-' Ξϯς
φΛ౥͢ࡌΔҐஔʹΑͬͯ͸ɺपลͷंମͷӨڹΛड
͚ɺి ྲྀ஋ɺ࣓ քڧ౓͕௿Լ͠ɺੑ ೳ͕े෼ʹ発شͰ
͖ͳ͍͜ͱ΋͋ΔɻղੳͰ͸ڞৼ఺͔ΒͷͣΕΛݟΔ͜
ͱͰిྲྀ஋ͷ௿ԼΛධՁ͠ʢਤ��ʣɺڞৼ఺͔Βͷͣ
Ε͕গͳ͘ɺ-' Ξϯςφͷੑೳ͕े෼ʹ発شͰ͖ɺ౳
Ձͳిքڧ౓ͷେ͖͞ͱ෼෍ύλʔϯ͕໨ඪΛຬ଍
Ͱ͖Δ -' Ξϯςφͷ࠷దͳҐஔ % Λ͚ͭݟΔ͜ͱ͕
Ͱ͖ ʢͨਤ��ʣɻ

�� ͓ΘΓʹ

ຊߘͰ͸ɺं ྆開発΁ద༻͍ͯ͠Δి࣓೾ղੳ技術
ʹ͍ͭͯใͨ͠ࠂɻద༻Λ開͔࢝ͯ͠Β·ͩ೔͸ઙ͍
͕ɺं྆ͷిཱ࣓྆ੑٴͼ௨৴ੑͷ開発ɺධՁ΁ద
༻͕ՄೳͰ͋Γɺं྆開発ͷϑϩϯτϩʔσΟϯάʹ
େ͖͘ݙߩͰ͖Δ技術Ͱ͋Δ͜ͱΛ֬৴͍ͯ͠Δɻޙࠓ
΋֤ؔ܎ҐͷྗڠΛಘͳ͕Βɺ技術開発ͱं྆開発΁
ͷల開ΛਤΓɺं ྆඼࣭ٴͼ開発ޮ཰্޲ʹ౒Ί͍ͯ
͖͍ͨɻ

ݙจߟࢀ

	�
� 3BMQI�4��$BSTPO��)JHI�'SFRVFODZ�"NQMJp�FST
��OE�&EJUJPO
�

$IBQUFS��
�����

ஶɹɹऀ

 ্ాɹҖҰ࿠ ଜҪɹ৴೭ 

ਤ��ɹϦΞΫλϯεͷͣΕʢ$"&ʣͱిྲྀͷ௿Լʢ࣮ଌʣ

ਤ��ɹυΞϋϯυϧ෇ۙͷ౳Ձిքڧ౓解ੳ݁Ռ
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� ং࿦

஍ٿԹஆԽ཈੍ͷͨΊɺ಺೩͔ؔػΒഉग़͞ΕΔ
ೋࢎԽ୸ૉʢ$0�ʣͷ௿ݮ͸ٸ຿ͷ՝୊Ͱ͋Δɻࡏݱ
ిಈं྆ͷಋೖ͕ਪਐ͞Ε͓ͯΓɺ5BOL�UP�8IFFM
ͷ؍఺Ͱ͸ɺ$0� ௿ݮʹେม༗ޮͰ͋Δ͕ɺ8FMM�UP�
8IFFM ͷ؍఺Ͱ͸ɺిྗ発ి࣌ͷ $0� ഉग़ྔ΋ؚ·
ΕΔ͜ͱ͔Βݱঢ়ͷԽੴ೩ྉΛ༻͍ͨ発ిͰ͸ɺిಈ
ंͰ΋ $0� ͕発ੜ͢Δɻ·ͨɺॏྔ෺Λੵ͠ࡌ௕ڑ཭
૸͢ߦΔ঎༻ंͰ͸ɺόοςϦʔͷΤωϧΪʔີ౓ͷ
௿͔͞Βੵྔࡌ΁ͷӨڹ͸ආ͚ΒΕͣɺ·ͨॆిͷΠ
ϯϑϥ੔උ΋ඞཁͰ͋Δ͜ͱ͔Β಺೩ؔػͷར༻͕༗
ޮͱ͑ߟΒΕΔɻ

಺೩ؔػͷ $0� ௿ํݮ๏ͷҰͭʹ $/ ೩ྉʢΧʔ
Ϙϯχϡʔτϥϧ೩ྉʣͷར༻͕͋Δɻ$/ ೩ྉʹ͸ɺ
২෺༝དྷͷόΠΦ೩ྉٴͼ࠶ੜՄೳΤωϧΪʔ༝དྷͷ
෼ղͯ͠ਫ਼੡ͨ͠ਫૉʢ)�ʣͱؾΛ༻͍ͯਫΛిؾి
৔ͳͲ͔Βഉग़͞ΕΔ޻ $0� Λ༻͍ͯੜ੒͢Δ߹੒
೩ྉ͕͋Δ 	�
ɻ͜ ΕΒ͸ 8FMM�UP�8IFFM Ͱͷ $0� ௿
Ͱؔػڀݚͳ·͟·͞ࡏݱ༗ޮͰ͋Γɺʹݮ $/ ೩ྉ
ʹ͍ͭͯͷ͓͕͜ڀݚͳΘΕ͍ͯΔ 	�
ɻ$/ ೩ྉͷҰͭ
Ͱ͋Δ 0.& ͸ӷମ೩ྉͰ͋ΓɺηλϯՁ͕͍͜ߴͱ
͔ΒணՐੑʹ༏ΕσΟʔθϧΤϯδϯʹࠞ߹೩ྉͱ͠
ͯద༻͕ՄೳͰ͋Δ 	�
ɻ·ͨɺؚࢎૉ೩ྉͰ͋Δ͜ͱ
͔Βɺ͢ ʢ͢ҎԼʠ4005ʡͱද͢هΔʣͳͲͷഉग़Ψ
ε௿ݮ΋ظ଴Ͱ͖Δɻ͠ ͔͠ 0.& Λ৽ͨͳ೩ྉͱ͠

৔ʹ౤ೖ͢Δʹ͸ɺ৽ͨͳΠϯϑϥઃஔ౳ͷ՝୊ࢢͯ
͕͋Γɺେྔʹ੡଄͢Δ͜ͱ͸೉͍͠ɻͦ ͷͨΊɺ0.&
ͷීٴγφϦΦΛ͑ߟΔͱɺطଘं྆ͷ೩ྉγεςϜ
Λར༻ͨܰ͠༉΁ͷࠞ߹͕૝ఆ͞ΕΔɻ·ͨɺ0.&
͸೩ྉ഑࢖ʹ؅༻͞ΕΔΰϜࡐΛ๲५ͤ͞ΔӨڹͷใ
ࠂ 	�
 ͕͋Γɺ࣮ ༻తͳ࢖༻͸଱ੑٱʹ՝୊͕͋Δɻ

0.& ͷΤϯδϯੑೳʹର͢ΔӨڹ͸ɺԤभٴͼத
ΘΕ͍ͯΔɻ1FMMFHSJOJߦ͕ڀݚʹΛத৺ࠃ Β 	�
	�
 ͸
ഉྔؾ ����- ͷଟؾ౵σΟʔθϧΤϯδϯʹɺ0.&
Λ �����ˋɺܰ ༉ ͼٴೳੑؔػͷࡍͨͤ͞߹ࠞʹˋ��
ഉੑؾೳΛௐࠪͨ͠ɻ0.& ࠞ߹ʹΑΓ 1. ഉग़ྔ͕
௿Լͨ͠൓໘ɺਖ਼ຯ೩අٴͼ೤ޮ཰ͷѱԽ͕ใ͞ࠂ
Ε͍ͯΔɻ·ͨɺ8BOH Β 	�
 ͸ܰ༉ʹ 0.& Λ ���ˋ
ͼٴ ���ˋΛࠞ߹ͤͨ͞೩ྉΛେܕͷଟؾ౵Τϯδϯ
Ͱௐࠪ͠ɺ/0Y ഉग़ྔͷ૿Ճͱͱ΋ʹ 4005ɺҰࢎ
Խ୸ૉʢ$0ʣٴͼ୸Խਫૉʢ)$ʣഉग़ྔ௿Լɺ೩ম
ͼ೩মޮ཰͕վળٴͷ୹ॖʹΑΓɺਤࣔ೤ޮ཰ؒظ
͕ͨ͠ɺҰํͰΤωϧΪʔີ౓ͷ௿ԼʹΑΔਤࣔ೩අ
͸ѱԽ͍ͯͨ͠ɻ͠ ͔͠ͳ͕Βɺ0.& Λܰ༉ʹࠞ߹͠
ͨ೩ྉͷɺΰϜࡐྉ΁༩͑ΔӨٴڹͼ५ੑ׈ͳͲ଱ٱ
ੑʹӨ͢ڹΔ೩ྉੑঢ়ͳͲ΋ؚΊ૯߹తʹΤϯδϯੑ
ೳ΁ͷӨڹΛܥ౷ཱͯͯݕ౼͍ͯ͠Δڀݚ͸গͳ͍ɻ
ຊߘͰ͸ɺ$/ ೩ྉͰ͋Δ 0.& ͷීٴγφϦΦΛ૝
ఆ͠ɺ0.& Λܰ༉ʹগྔࠞ߹ͨ͠ࡍͷ೩ྉੑঢ়Λ໌
֬ʹ্ͨ͠ͰɺΰϜ੡඼ʹ༩͑ΔӨڹͱطଘؔػ΁ద
ΛௐڹӨ͢΅ٴʹಛੑؾͼഉٴಛੑؔػͷࡍͨ͠༺

ܰ༉΁ͷ0.&ࠞ߹͕
೩ྉੑঢ়ͱσΟʔθϧੑؔػೳʹٴ΅͢Өڹ

Effect of Blending OME with Diesel Fuel on Fuel Property and Engine Performance

৿ాɹਅҰ＊ Ԭຊɹؽ＊ ੉ށɹ༤࢙＊ খদɹ໌＊ ੴ઒ɹ௚໵＊
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Abstract

Synthetic fuel derived from renewable energy is 
expected as a means of reducing CO2 in internal 
combustion engines. OME (Polyoxymethylene 
Dimethyl Ether) can be handled like a diesel fuel 
because its specification of distillation is almost same 
with it. Therefore, it is expected to be introduced in 
the market as alternative or additional fuel. In this 
report, fuel properties, engine performance, combustion 
characteristics and exhaust emission of OME and its 
diesel blended fuels were investigated. 
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OME4 C6H14O5 21.1 5.79
OME5 C7H16O6 2.9 5.60
OME6 C8H18O7 0.3 5.47

5.97

14.61

OME
Diesel (ref)

  Engine Type Direct injection diesel
  Maximum Torque [Nm/rpm] 375/1600-2800
  Rated Power [kW/rpm] 110/2800
  Bore × Stroke [mm] φ95.4 × 104.9
  Number of Cylinder 4
  Displacement [L] 2.999
  Fuel System Common Rail

  Supercharging system Variable vane turbocharger
with charge air cooler

計測項目 規格番号/規格名称

低位発熱量 JIS K2279

原油及び石油製品−発熱量試験方法及び計算による推定方法

セタン価 JIS K2280

石油製品―オクタン価，セタン価及びセタン指数の求め方

燃料密度 JIS K2249

原油及び石油製品－密度の求め方

動粘度 JIS K2283

原油及び石油製品−動粘度試験方法 及び粘度指数算出方法
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න̑ɻࢾڛΦϱζϱのঀݫ

Wt% A/Fst

OME1 C3H8O2 0.3 7.22
OME2 C4H10O3 0.7 6.47
OME3 C5H12O4 74.3 6.05
OME4 C6H14O5 21.1 5.79
OME5 C7H16O6 2.9 5.60
OME6 C8H18O7 0.3 5.47

5.97

14.61

OME
Diesel (ref)

  Engine Type Direct injection diesel
  Maximum Torque [Nm/rpm] 375/1600-2800
  Rated Power [kW/rpm] 110/2800
  Bore × Stroke [mm] φ95.4 × 104.9
  Number of Cylinder 4
  Displacement [L] 2.999
  Fuel System Common Rail

  Supercharging system Variable vane turbocharger
with charge air cooler

計測項目 規格番号/規格名称

低位発熱量 JIS K2279

原油及び石油製品−発熱量試験方法及び計算による推定方法

セタン価 JIS K2280

石油製品―オクタン価，セタン価及びセタン指数の求め方

燃料密度 JIS K2249

原油及び石油製品－密度の求め方

動粘度 JIS K2283

原油及び石油製品−動粘度試験方法 及び粘度指数算出方法
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࿦จ・ใࠂ

� *OUSPEVDUJPO� BOE� DBMJCSBUJPO� QSPCMFN�
GPSNVMBUJPO

.PEFM�CBTFE�EFWFMPQNFOU�BOE�WBMJEBUJPO�QSPDFTTFT�
IBWF�CFFO�XJEFMZ�VTFE� JO�BVUPNPUJWF� JOEVTUSZ� GSPN�
IBSEXBSF� QSPUPUZQJOH� UP� DBMJCSBUJPO� BOE� WBMJEBUJPO�
TUBHFT�	�
�	�
�&WFO�UIPVHI�EJ⒎FSFOU�UZQFT�PG�TJNVMBUJPO�
DPVME�TJHOJpDBOUMZ�SFEVDF�QIZTJDBM�UFTUJOH�XPSL
�UIFZ�
VTVBMMZ� SFRVJSF� FYUFOTJWF� DPNQVUBUJPOBM� SFTPVSDFT�
BOE�DPVME�CF�UJNF�DPOTVNJOH�UP�pOE�JEFBM�TPMVUJPOT�
GPS� DPNQMFY� PS� OPOMJOFBS� QSPCMFNT� 	�
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PQUJNJ[BUJPO�BMHPSJUINT�BSF�GSFRVFOUMZ�DPVQMFE�XJUI�
TJNVMBUJPOT� UP� TFBSDI� GPS� TPMVUJPOT�� 5IJT� EFNBOET�
TPMWFSʟT� DBQBCJMJUZ� UP� TPMWF� QSPCMFNT� F⒎FDUJWFMZ
�
UIFSFGPSF� XF� QSPQPTFE� B� OFX� NFUIPE� DBMMFE�

ʠXFJHIUFE�PQUJNJ[BUJPO� GSBNFXPSL� OPO�EPNJOBUFE�
TPSUFE� HFOFUJD� BMHPSJUIN� 	80'�/4("�**
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"EEJUJPOBMMZ
�SVOOJOH�PO�MPDBM�QFSTPOBM�DPNQVUFS�PS�
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UIVT
� XF� UFTUFE� BO� BSDIJUFDUVSF� PO� DMPVE� XJUI�
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"MHPSJUIN

� XFSF� QPQVMBSMZ� TFMFDUFE� UP� TPMWF� UIFTF�
NVMUJ�PCKFDUJWF� BOE� IJHIMZ� OPO�MJOFBS� QSPCMFNT�
SFHBSEJOH� FOHJOF� EFWFMPQNFOU� BTQFDUT� 	�

� 	�
�� 4VDI�
NFUIPET� BSF� F⒎FDUJWF� GPS� TNBMM�TDBMF� PQUJNJ[BUJPO�
QSPCMFNT� 	MJNJUFE� OVNCFS� PG� EFTJHO� WBSJBCMFT

� CVU�
FOHJOF� DPOUSPM� BOE� DBMJCSBUJPO� BQQMJDBUJPOT� XFSF�
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�EVF�UP�WBSJPVT�TVCTZTUFNT�GPS�IJHI�MFWFM�BOE�
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5SBOTJFOU�.PEFM�#BTFE�$BMJCSBUJPO�GPS�&OHJOF�&$6�.BQT�
6TJOH�B�#JH�4DBMF�.VMUJ�0CKFDUJWF�0QUJNJ[BUJPO�4PMWFS�

3VOOJOH�PO�UIF�$MPVE

:JGBO�8FJ＊ :JDIFOH�)V＊ 7BJCIBW�,BEBN＊ 8BJUJOH�-J＊

#SVDF�7FSOIBN＊ 4UFWFO�)BJOFT＊＊

Abstract

Future 2024 and 2027 year’s low NOx regulations require heavy-duty diesel engine trucks to drop the NOx 
emission from current 0.27 g/kW-h to 2024 year’s 0.068 g/kW-h, and 2027 year’s 0.027 g/kW-h (1). This imposed 
significant challenges to diesel engine automakers. The demanding emission regulations and customer fuel economy 
requirements call for the needs of model-based design and model-based control development to satisfy product 
requirements. In order to increase calibration development efficiency, we proposed a method in this article to 
calibrate engine control unit (ECU)’s control targets’ set-point map utilizing a novel optimizer running along with 
engine and ECU models on AWS cloud. The calibrated maps were tested on 4HK1 engine and showed good match 
between testing and simulation. 
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�TVDI�BT�DP�
FWPMVUJPO
�EJ⒎�FSFOUJBM�FWPMVUJPO
�FUD��	��

�	��
��3FDFOUMZ
�
;JMMF� FU� BM�� QSPQPTFE� B� GSBNFXPSL� UP� TPMWF� MBSHF�
TDBMF� NVMUJ�PCKFDUJWF� QSPCMFNT� CBTFE� PO� QSPCMFN�
USBOTGPSNBUJPO
� XIJDI� JT� DBMMFE� UIF� XFJHIUFE�
PQUJNJ[BUJPO�GSBNFXPSL�	80'
�	��

�	��
��$PNQBSFE�XJUI�
PUIFS�NFUIPET
�UIJT�GSBNFXPSL�BMMPXT�VTFST�UP�JOQVU�
UIFJS�FYQFSU�LOPXMFEHF�FYQMJDJUMZ�CZ�EFp�OJOH�EFTJHO�
WBSJBCMF�HSPVQT�DPOTJEFSJOH�WBSJBCMF�JOUFSBDUJPOT��*O�
UIJT�BSUJDMF
�XF�JNQMFNFOUFE�80'�XJUI�/4("�**�BOE�
QSPQPTFE�80'�/4("�**� UP� TPMWF� &$6� UBSHFU� TFU�
NBQT� UP� BDIJFWF� EJ⒎�FSFOU� #4'$�
�#4/0Y�
� USBEF�
P⒎�T�PO�B�IPU�)%5�
�USBOTJFOU�DZDMF�

/PUF�
�#4'$��#SBLF�4QFDJp�D�'VFM�$POTVNQUJPO

/PUF�
�#4/0Y��#SBLF�4QFDJp�D�/JUSJD�0YJEF�&NJTTJPOT

/PUF�
�)%5��)FBWZ�%VUZ�5SVDL

�� *OUSP�UP�FOHJOF�PQUJNJ[BUJPO�BOE�DBMJCSBUJPO�

'PS� USBEJUJPOBM� TUFBEZ�TUBUF� CBTFE� FOHJOF�
DBMJCSBUJPO� BOE� PQUJNJ[BUJPO� QSPCMFNT
� CFDBVTF�
CPUI� UIF� FOHJOF� UIFSNBM� NBTT� BOE� &$6� DPOUSPMMFS�
SFTQPOTFT�QMBZT�NBSHJOBM�F⒎�FDUT�PODF�FOHJOF�SFBDIFT�
TUFBEZ�TUBUF� DSJUFSJB
� EZOP� UFTUJOH� PS� NPEFM�CBTFE�
DBMJCSBUJPO� UFOET� UP� PQUJNJ[F� TFMFDUFE� TQFFE�MPBE�
TUFBEZ�TUBUF�QPJOUT�

)PXFWFS
� UIF� DPOUSPMMFS� SFTQPOTFT� BOE� FOHJOF�
UIFSNBM� JOFSUJB� DPVME� QMBZ� IVHF� SPMF� JO� USBOTJFOU�
DZDMF�DBMJCSBUJPOT
�BOE�NBOZ�DPOUSPM�BOE�DBMJCSBUJPO�
TUSBUFHJFT� JOWPMWFE� USBOTJFOU� DPSSFDUJPO� NBQT��
5IFSFGPSF
� EVSJOH� p�OBM� WBMJEBUJPO� TUBHF� DBMJCSBUJPO�
QSPDFTT
� FOHJOF� DBMJCSBUJPO� FOHJOFFST� IBWF� UP�
DPOTJEFS� UIFTF� F⒎�FDUT� XIJMF� TBUJTGZJOH� BMM� FOHJOF�
EFTJHO� BOE� QMBOOFE� SFRVJSFNFOUT�� #Z� VUJMJ[JOH�
QSPQPTFE� GSBNFXPSL� CZ� BVUIPST
� FOHJOFFST� DBO�
PQUJNJ[F�DBMJCSBUJPOT�CBTFE�PO�USBOTJFOU�DZDMFT
�BOE�
PQUJNJ[BUJPO�BOE�DBMJCSBUJPO�DBO�CF�NPWF�GPSXBSE�UP�
FBSMJFS�QIBTFT�PG�FOHJOF�EFTJHO�BOE�QMBOOJOH��

*O� UIJT� BSUJDMF
� UIF� BVUIPST� QJDLFE� JO� UPUBM� ��
DPOUSPM� UBSHFU� NBQT� JO� PSEFS� UP� PQUJNJ[F� JOKFDUJPO�

DPOUSPM�UJNJOH�BOE�RVBOUJUZ
�FYIBVTU�HBT�SFDJSDVMBUJPO�
	&(3
� SBUF� BOE� WBSJBCMF� HFPNFUSZ� UVSCPDIBSHFS�
	7(5
�CPPTU��%VF� UP� UIF�OBUVSF�PG� USBOTJFOU�CBTFE�
DBMJCSBUJPOT
�FBDI�PG�UIF���NBQT�XFSF�EJWJEFE�JOUP����
GVFMJOH�MFWFMT���CZ������TQFFE�MFWFMT�HSJET�BT�TIPXO�
PO� 'JHVSF� ��� 5IF� PQUJNJ[FS� XPVME� PQUJNJ[F� FWFSZ�
JOEJWJEVBM�QPJOUT�PO�UIF�HSJE��5IFSFGPSF
�UIF�TPMWFS�
OFFET�UP�TPMWF������JOQVU�WBSJBCMFT
�XIJDI�SFQSFTFOUT�
��NBQT�

5IF� p�OBM� EFWFMPQFE� DBMJCSBUJPO� NBQT� BOE�
TJNVMBUJPO�SFTVMUT�XFSF�WBMJEBUFE�BHBJOTU�UFTU�SFTVMUT�
PO�.J-� TJNVMBUJPO� GPS� UIFJS� IPU� )%5� DZDMF� CBTFE�
#4'$�BOE�#4/0Y�OVNCFST�BOE�DPNQBSFE�UP�UIPTF�
PG�B�TFU�CBTFMJOF�NBOVBM�DBMJCSBUJPO�NBQT�XJUI�TBNF�
.J-�TJNVMBUJPO��*O�UIF�GPMMPXJOH�DPOUFYU
�UIF�BVUIPST�
XJMM�MBUFS�SFGFS�B�HSPVQ�PG���DPOUSPM�NBQT�BT���TFU�PG�
PQUJNJ[FE�DBMJCSBUJPO�

�� 1SPCMFN�'PSNVMBUJPO

5IF�BVUIPST�JOUSPEVDFE�UIF�PQUJNJ[BUJPO�QSPCMFN�
GPSNVMBUJPO� GPS� UIF� FOHJOF� DBMJCSBUJPO� BQQMJDBUJPO��
5IF� EFDJTJPO� WBSJBCMFT� XFSF� ����� QPJOUT� GSPN� UIF�
��DBMJCSBUJPO�NBQT
�XIFSF�FBDI�NBQ�IBE�����QPJOUT��
5IJT� XPSL� VTFE� � UP� SFQSFTFOU� UIF� KUI� FMFNFOU�
	JOEJWJEVBM�HSJE�QPJOU
�JO�JUI�NBQ
�XIFSF�
BOE� ��5IF� DPMMFDUJPO� PG� EFDJTJPO� WBSJBCMFT�
DBO� CF� SFPSHBOJ[FE� JOUP� B� �̫ ���� NBUSJY� �� &BDI�
DBMJCSBUJPO�NBQ�NJHIU� IBWF� VQQFS� BOE� MPXFS� WBMVF
�
UIFSFGPSF
� UIF� VQQFS� BOE� MPXFS� CPVOE� GPS� FBDI�
XBT�EFUFSNJOFE
�EFOPUFE�CZ� �BOE� 
�SFTQFDUJWFMZ��
5IF� TNPPUIOFTT� PG� UIF� NBQT� XFSF� BMTP� HJWFO� BT�
DPOTUSBJOUT� �� (JWFO� TPNF� NBQT� EFTJHO� 
� UIF�
TJNVMBUJPO� XPVME� FWBMVBUF� UXP� PCKFDUJWF� GVODUJPOT�
PG�JOUFSFTU
�#4'$�BOE�#4/0Y
�EFOPUFE�CZ�
BOE� 
� SFTQFDUJWFMZ�� #PUI� PG� UIF� PCKFDUJWF�

'JHVSF��ɹ�&YBNQMF�PG�B�DPOUSPM�UBSHFU�NBQ�XJUI�
���CZ����HSJET
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GVODUJPOT�XFSF� IJHIMZ� OPOMJOFBS� BOE� OPODPOWFY� BOE�
DPVME�CF�USFBUFE�BT�CMBDL�CPY�GVODUJPOT��*O�BEEJUJPO�
UP� UIBU
� UIF� TJNVMBUJPO� XPVME� BMTP� PVUQVU� TPNF�
PUIFS� FOHJOF� TUBUFT�NFUSJDT
� TVDI� BT� UFNQFSBUVSFT�
BOE� QSFTTVSFT
� XIJDI� DPVME� IBWF� IBSE� MJNJUT
� TVDI�
VT�UVSCP�JOMFU�UFNQFSBUVSF
�BOE�DBO�CF�DBQUVSFE�BT�
PQUJNJ[BUJPO�DPOTUSBJOUT��5IF�BVUIPST�VTFE� �UP�
SFQSFTFOU�UIF�LUI�NFUSJD�JO�UIF�PVUQVU��"OE�TJNJMBSMZ
�
FBDI� NFUSJD� IBE� TPNF� QSFEFpOFE� GFBTJCMF� SFHJPO
�
EFOPUFE� BT� 
� JO� PSEFS� UP� DBQUVSF� UIF� QIZTJDBM�
MJNJUBUJPOT�PG�UIF�FOHJOF�

5IF�PQUJNJ[BUJPO�QSPCMFN�DBO�CF�TVNNBSJ[FE� JO�
UIF�GPMMPXJOH�NBUIFNBUJDBM�GVODUJPO�FWBMVBUJPO�	'&
�
GPSN�

5IF� '&� JT� FYQFOTJWF� TJODF� UIF� TJNVMBUJPO� JT�
DPNQVUBUJPOBMMZ� JOUFOTJWF
� BOE� UIF� NJOJNJ[BUJPO�
PCKFDUJWF�BOE�DPOTUSBJOU�WJPMBUJPO�DBO�CF�EFUFDUFE�BU�
UIF�TBNF�UJNF
�XIJDI�NFBOT�UIF�PQUJNJ[BUJPO�QSPCMFN�
DBOOPU�HFOFSBUF�GFBTJCMF�QPJOUT�CFGPSF�TBNQMJOH
�CVU�
DPVME�CF�LOPXO�JG�POF�QPJOU�JT�JO�UIF�GFBTJCMF�SFHJPO�
BGUFS�UIF�'&��*O�PSEFS�UP�SFNPWF�JOGFBTJCMF�TBNQMFT�
JO� B� DPOTJTUFOU� NBOOFS
� UIJT� XPSL� SFGPSNVMBUFE�
UIF� BCPWF� QSPCMFN� JOUP� UIF� GPMMPXJOH�'&� GPSN
� CZ�
DPOWFSUJOH�UIF�FOHJOF�TUBUFT�NFUSJD�DPOTUSBJOU�JOUP�B�
TFU�PG�QFOBMUZ�UFSNT�JO�UIF�PCKFDUJWF�GVODUJPOT�

�)FSF� �XBT�UIF�QFOBMUZ�DPF⒏DJFOU�GPS�WJPMBUJPOT�
PG�IBSEXBSF� MJNJUT�PG�FOHJOF�TUBUF�NFUSJD�L
�BOE� JU�
XBT� QJDLFE� TP� UIBU� XIFO� UIF� FOHJOF� IBSEXBSF� PS�
PQFSBUJOH� DPOEJUJPO� DPOTUSBJOUT� XFSF� WJPMBUFE
� UIF�
QFOBMUZ�UFSN�XPVME�EPNJOBUF�UXP�PCKFDUJWF�GVODUJPOT�

� *NQMFNFOUBUJPO�PG�"MHPSJUIN�BOE�4JNVMBUJPO�
"SDIJUFDUVSF

��� 80'�/4("�**�0QUJNJ[BUJPO�'SBNFXPSL�
5IF�BVUIPST�JNQMFNFOUFE�B�GSBNFXPSL�UIBU�GVTFE�

CPUI� 80'� BOE� /4("�**� BMHPSJUIN
� BOE� B� CSJFG�
PWFSWJFX�PG�UIF�GSBNFXPSL�XBT�QSPWJEFE��'PS�NPSF�
UFDIOJDBM�EFUBJMT�BOE�EFpOJUJPO�PG�UFSNT
�SFBEFST�DBO�
SFGFS� UP� UIF� PSJHJOBM� QBQFST� 	��

� 	��

� 	��
�� "� pHVSF� PG�
UIF� GVTFE�80'�/4("�**� GSBNFXPSL�XBT� TIPXO� JO�
'JHVSF���

��� 5IF�/4("�**�1BSU
5IF�GSBNFXPSL�XBT�JOJUJBMJ[FE�XJUI�B�QPQVMBUJPO�

TJ[F�PG�/��&BDI�JOEJWJEVBM�JO�UIF�QPQVMBUJPO�SFQSFTFOUT�
POF�EFTJHO��8JUIPVU�BOZ�QSJPS�JOGPSNBUJPO
�B�SBOEPN�
JOJUJBMJ[BUJPO�XBT�VTFE��*G�VTFST�IBWF�HPPE�CBTFMJOF�
DBMJCSBUJPO�NBQT�UP�TUBSU�XJUI
� UIF�QSPQPTFE�TPMWFS�
DBO� JODMVEF� UIBU� NBQ� JO� UIF� JOJUJBM� BT� XFMM�� 5IF�
QPQVMBUJPO�XBT�VQEBUFE�VTJOH�/4("�**�BMHPSJUIN�GPS�
TPNF�HFOFSBUJPOT
�XIJDI�JT�TIPXO�JO�'JHVSF����*OTJEF�
UIF�/4("�**� VQEBUF
� UIF� DVSSFOU� QPQVMBUJPO�XPVME�
CF� FWBMVBUFE� WJB� TJNVMBUJPO
� BOE� UIFO� SBOLFE� VTJOH�
OPO�EPNJOBOU�TPSU�BMHPSJUIN��'PS�JOEJWJEVBMT�IBWJOH�
UIF�TBNF�SBOL
�B�NFUSJD�DBMMFE�DSPXEJOH�EJTUBODF�XBT�
GVSUIFS� DBMDVMBUFE� UP� SFQSFTFOU� MPDBM� QPJOU� EFOTJUZ��
5IF�QPQVMBUJPO�XBT�UIFO�pMUFSFE�UP�LFFQ�FMJUFT�POMZ�
CZ� DPNQBSJOH� SBOLT� BOE� DSPXEJOH� EJTUBODF� 	MPXFS�
SBOL� BOE� MBSHFS� DSPXEJOH� EJTUBODF� BSF� GBWPSFE
��

'JHVSF��ɹ80'�/4("�**�PQUJNJ[BUJPO�QSPCMFN�
TPMWFS�PWFSWJFX
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5SBOTJFOU .PEFM�#BTFE $BMJCSBUJPO GPS &OHJOF &$6 .BQT 6TJOH B #JH 4DBMF
 .VMUJ�0CKFDUJWF 0QUJNJ[BUJPO 4PMWFS 3VOOJOH PO UIF $MPVE 

"� QBSFOU� QPPM� XPVME� CF� GPSNFE� TVCTFRVFOUMZ� CZ�
SBOEPN� TFMFDUJPO� BOE� CJOBSZ� UPVSOBNFOU�� $IJMESFO�
HFOFSBUJPO�XPVME�CF�HFOFSBUFE�CZ�SBOEPNMZ�TFMFDUJOH�
QBSFOU�QBJST�BOE�BQQMZJOH�HFOFUJD�PQFSBUPST�JODMVEJOH�
DSPTTPWFST�BOE�NVUBUJPOT�

��� 5IF�80'�1BSU
"GUFS� VQEBUFT� WJB� UIF� /4("�**� TPMWFS
� UIF�

QPQVMBUJPO�XFSF�NPWFE�JOUP�UIF�80'�QIBTF��'JSTUMZ
�
R�CFTU�EFTJHOT�GSPN�UIF�QPQVMBUJPO�XPVME�CF�TFMFDUFE�
CZ�DPNQBSJOH�SBOLT�BOE�DSPXEJOH�EJTUBODF�BT�XFMM��8F�
EFOPUFE�UIF�DPSSFTQPOEJOH�EFTJHOT�BT� �
5IJT� SFQSFTFOUT� R� CFTU� DBMJCSBUJPOT� GPVOE� TP� GBS��
"OE� UIFO
� R� DPSSFTQPOEJOH� TVCQSPCMFNT
� FBDI� XJUI�
QPQVMBUJPO� TJ[F� O
� XPVME� CF� GPSNVMBUFE� BOE� TPMWFE�
TJNVMUBOFPVTMZ� JO� QBSBMMFM� VTJOH� /4("�**� TPMWFS��
5IJT�NFBOT�UIBU�GPS�FBDI�CFTU�DBMJCSBUJPO�JO�R�EFTJHOT
�
UIF�PQUJNJ[FS�XPVME�EP�B�GVSUIFS�FYQMPSBUJPO�

5P� EFpOF� B� TVCQSPCMFN
� UIJT� GSBNFXPSL� pSTUMZ�
UPPL�TPNF�EFTJHO� 
�BOE�EJWJEFE�UIF�EFTJHO�TQBDF�JOUP�
Ѝ�HSPVQT��'PS�FOHJOF�DBMJCSBUJPO�BQQMJDBUJPO
�TJODF�JU�
IBT� �� JOEFQFOEFOU� DBMJCSBUJPO�NBQT
� JU�XBT� OBUVSBM�
UIBU�UIF�BVUIPST�QJDLFE�Ѝ��
�BOE�JU�NFBOT�HSJE�QPJOUT�
CFMPOHJOH� UP� UIF� TBNF�NBQ�XFSF� HSPVQFE� UPHFUIFS��
5IF� BVUIPST� OPUFE� UIBU� UIJT� XBT� QSPCMFN�TQFDJpD�
QSJPS� LOPXMFEHF� PG� UIJT� PQUJNJ[BUJPO� QSPCMFN
� BOE�
UIF�80'�DPVME�QSPQFSMZ�IBOEMF�UIJT�JOGPSNBUJPO�BT�

BO�JOQVU��'PS�OPX
�UIF�QSPCMFN�IBT���WBSJBCMF�HSPVQT�
UP�SFQSFTFOU���NBQT
�EFOPUFE�BT� ��'PS�
FBDI� HSPVQ� H
� B� XFJHIU� WBSJBCMF� � XBT� BTTJHOFE��
'PS� UIF� TVCQSPCMFN
� UIF� GSBNFXPSL� WJFXFE� UIF�
�� XFJHIU� WBSJBCMFT
� 
� BT� OFX� EFTJHO�
WBSJBCMFT�� 0OF� XBZ� UP� DPOTUSVDU� UIF� EFTJHO� JO� UIF�
PSJHJOBM�EFTJHO� TQBDF�XBT� UP�QFSGPSN� UIF� GPMMPXJOH�
PQFSBUJPO�	XIJDI�XBT�DBMMFE�QSPEVDU�USBOTGPSNBUJPO
�

'PS�QSPEVDU�USBOTGPSNBUJPO
�JU�DPVME�CF�PCTFSWFE�
UIBU�CZ�TFUUJOH�BMM� ��
�UIF�DFOUFS�TPMVUJPO� �UIBU�
EFpOFT�UIF�DVSSFOU�TVCQSPCMFN�DPVME�CF�SFQSFTFOUFE��
"OE�GPS�UIF�TVCQSPCMFN
�CZ�PQUJNJ[JOH�XFJHIU�WBSJBCMF�


� UIF� BMHPSJUIN�XBT� BDUVBMMZ� UVOJOH� UIF� PQUJNBM�
MFWFMT� PG� FBDI� DBMJCSBUJPO� NBQ� XIJMF� LFFQJOH� UIF�
TIBQF�pYFE� 	BOE�GPS� UIF�QSFWJPVT�/4("�**�VQEBUF
�
JU� XBT� NPSF� PG� TIBQF� UVOJOH
�� "QBSU� GSPN� QSPEVDU�
USBOTGPSNBUJPO
� PUIFS� USBOTGPSNBUJPO� NFUIPET� UP�
DPOTUSVDU� EFTJHO� JO� UIF� PSJHJOBM� EFTJHO� TQBDF�XFSF�
BMTP�BWBJMBCMF��FYBNQMFT�JODMVEF�WBMVF�USBOTGPSNBUJPO�
BOE�JOUFSWBM�JOUFSTFDUJPO�USBOTGPSNBUJPO��*U�XBT�BMTP�
XPSUI�NFOUJPOJOH�UIF�TIBQF�HSBEJFOUT�XFSF�JNQPTFE�
PO� UIF� NBQ� EJTDSFUJ[BUJPO� UP� FOTVSF� NBQT� XFSF�
TNPPUI�

"GUFS�TPMWJOH�R�TVCQSPCMFNT�GPS�TPNF�JUFSBUJPOT�
VTJOH�/4("�**
�UIF�TPMWFS�HFOFSBUFE�OR�QPJOUT�GSPN�
UIF�VOJPO�PG�QPQVMBUJPO�PG�TVCQSPCMFNT
�XIFSF�O� JT�
TVCQSPCMFNTʟ� QPQVMBUJPO� TJ[F� BOE� R� JT� UIF� OVNCFS�
PG� TVCQSPCMFNT�� 5PHFUIFS� XJUI� BMM� TJNVMBUJPO� '&�
FWBMVBUJPOT
�B�QPQVMBUJPO�pMUSBUJPO�XBT�DPOEVDUFE�UP�
LFFQ�/� CFTU� QPJOUT� POMZ�� 5IFO
� UIF� QSFWJPVT� TUFQT�
	/4("�**�TPMWFS�BOE�80'
�XFSF�SFQFBUFE�GPS�TPNF�
JUFSBUJPOT�� 'JOBMMZ
� UIF� 80'�/4("�**� TPMWFS� IBE�
TPNF� FYUSB� HFOFSBUJPOT� XJUI� /4("�**� BMHPSJUIN�
VOUJM�BMM�BWBJMBCMF�'&T�IBE�CFFO�VTFE�PS�UIFSF�XBT�OP�
PCTFSWBCMF�JNQSPWFNFOU�PG�UIF�1BSFUP�GSPOU�

'JHVSF��ɹ4UBOEBSE�/4("�**�PQUJNJ[BUJPO�TPMWFS�
XPSLqPX�DIBSU
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�� 4JNVMBUJPO�BOE�DMPVE�BSDIJUFDUVSF

5IF�80'�/4("�**�PQUJNJ[BUJPO�BMHPSJUIN�TIPXO�
JO� 'JHVSF� �� XBT� JNQMFNFOUFE� JO� 1ZUIPO� �������� *U�
XBT�DPVQMFE�XJUI�NPEFM�JO�UIF�MPPQ�	.J-
�USBOTJFOU�
FOHJOF�DZDMF�TJNVMBUJPOT��5IF�.J-�	'JHVSF��
�DPOTJTUT�
PG�UIF�GPMMPXJOH�QBSUT�����7-����),��&OHJOF�.PEFM�
JO�GT-Suite�
� ��� &$6�$POUSPMMFS�.PEFM� JO�.BUMBC�
4JNVMJOL�
 DPNQJMFE� FYFDVUBCMF����$BMJCSBUJPO�NBQT�
JO�"4$**�
 p�MF����$�$PEF� UP�SFBE�DBMJCSBUJPO�NBQT�
GSPN�"4$**�p�MF�BOE�QBTT�JU�UP�4JNVMJOL�&$6�NPEFM��
'PS� FBDI� PQUJNJ[BUJPO�'&�XJUI� TQFDJp�D� DBMJCSBUJPO�
EFTJHO� 
� B� .J-� FWBMVBUJPO� XBT� QFSGPSNFE�� %VF�
UP� UIF� OBUVSF� PG� UIF� /4("�**� TPMWFS� BOE� 80'�
GSBNFXPSL
�UIF�EFWFMPQFE�80'�/4("�**�TPMWFS�DBO�
CF� JNQMFNFOUFE� UP� SVO� TJNVMBUJPOT� GPS� PCKFDUJWFTʟ�
'&T� JO� QBSBMMFM� NBOOFST�� 5P� GVSUIFS� JODSFBTF� UIF�
TJNVMBUJPO� F⒏��DJFODZ� BOE� SFEVDF� BDUVBM� SFBM� XPSME�
UJNF
� UIF� TPMWFS�XFSF� DPVQMFE� UP� TVCNJU� TJNVMBUJPO�
FWBMVBUJPO�KPCT�UP�UIF�DMPVE�XJUI�"84�BT�CBDLCPOF�
DPNQVUBUJPOBM� SFTPVSDFT�� /VNCFS� PG� $16T� UP� SVO�
BSF�PO�EFNBOE�EFQFOEJOH�PO�UIF�PQUJNJ[BUJPO�TPMWFSʟT�
SFRVFTU��5IF�TUSVDUVSFT�XFSF�TIPXO�PO�'JHVSF���

3FGFS� UP� 'JHVSF� �
� UIF� 80'�/4("�**� TFUUJOH�
IBT� ���� SBOEPN� JOJUJBMJ[BUJPO� QPJOUT
� R� �� �� TVC�
QSPCMFNT� UP� SFQSFTFOU� GVSUIFS� FYQMPSBUJPO� PO� ��
DIPTFO� DBMJCSBUJPO� NBQT� GSPN� QPQVMBUJPO� 4� �� ��
�

�� 'PS� FBDI� TVC�
QSPCMFN
� /4("�**� TPMWFS� TFUUJOH� IBT� B� QPQVMBUJPO�
TJ[F� T���� UP� DBQUVSF� ��� CFTU� DBMJCSBUJPO� NBQT� JO�
B� HFOFSBUJPO
� O�� �� ��� GPS� ��� HFOFSBUJPOT�� � 1SF�
TVCQSPCMFN� /4("�**� TPMWFS� TFUUJOH� IBT� 4����
QPQVMBUJPOT� UP� DBQUVSF� ��� CFTU� DBMJCSBUJPO�NBQT� JO�
B�HFOFSBUJPO
�O�����HFOFSBUJPOT��'PS�QPTU�CJH�MPPQ�
XSBQ�VQ�QIBTF
�/4("�**�TPMWFS�IBT�TBNF�TFUUJOH�BT�
QSF�TVCQSPCMFN�/4("�**�PG�4����BOE�O��������5IF�
CJH�MPPQ�TIPXO�PO�'JHVSF���SVOT����UJNFT
�UIJT�TFUUJOH�
SFTVMUT�UP�UPUBM������TJNVMBUJPO�SVOT�

&BDI�IPU�)%5�TJNVMBUJPO�FWBMVBUJPO�UPPL�BSPVOE�
���NJOVUFT� UP� DPNQMFUF
� UIFSFGPSF� UPUBM� $16� UJNF�
GPS� ����� TJNVMBUJPO� SVOT� JT� BSPVOE� ����� IPVST�� *G�
SVOOJOH�PO�B�TFSJBM�NBOOFS
�JU�XPVME�UBLF�NPSF�UIBO�
����EBZT
�IPXFWFS�SVOOJOH�PO�UIF�DMPVE�XJUI�$16T�
PO�EFNBOE
�XF�p�OJTIFE�UIF�FWBMVBUJPO�BSPVOE���EBZT��

/PUF�
��(5�4VJUF�� (BNNB� 5FDIOPMPHZʟT� &OHJOF� 4JNVMBUJPO�

4PGUXBSF

/PUF�
��.BUMBC�4JNVMJOL��&OHJOF�$POUSPM�6OJU�4JNVMBUJPO�4PGUXBSF

/PUF�
�"4$**��'JMF�'PSNBU�UP�4UPSF�%BUB

�� $BMJCSBUJPO�.BQ�7BMJEBUJPO

"GUFS� SVOOJOH� UIF� PQUJNJ[BUJPO� TPMWFS
� UIF�
GPMMPXJOH�#4'$�WT�#4/0Y�USBEF�P⒎��QBSFUP�'JHVSF��
XFSF�BDIJFWFE�CZ�VTJOH�TJNVMBUJPOT��'PS�WBMJEBUJPO
�
DBMJCSBUJPO� FOHJOFFS� QJDLFE� �� EJ⒎�FSFOU� #4'$�
#4/0Y� MFWFMT� BOE� UFTUFE� PO� BDUVBM� FOHJOF� EZOP�
NFUFS��5IF�DPNQBSJTPO�CFUXFFO�EZOP� UFTU�EBUB�BOE�
TJNVMBUJPO�EBUB�XFSF�TIPXO�BT�UIF�GPMMPXJOH�5BCMF��
BOE�5BCMF���

'JHVSF��ɹ.J-�$PNQPOFOUT�*OUFHSBUJPO

'JHVSF��ɹ.J-
�4PMWFS�BOE�$MPVE�*OUFHSBUJPO
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5ISFF�DBMJCSBUJPO�XFSF�TFMFDUFE�BU�UIF�GPMMPXJOH�
GVFM�DPOTVNQUJPO�W�T��/0Y�MFWFMT��5BCMF���TIPXFE�UIF�
QSFEJDUJPO�SFTVMUT�DPNJOH�GSPN�TJNVMBUJPO�QMBUGPSN�

5IF�DBMJCSBUJPOT�XFSF�PVUQVU� JOUP�&5"4�*/$"�
DBMJCSBUJPO�p�MFT�BOE�MPBEFE�JOUP�&$6�IBSEXBSF�UP�CF�
UFTUFE�PO�BDUVBM�FOHJOF�EZOP�NFUFS��5BCMF���TIPXFE�
UIF� BDUVBM� DBMJCSBUJPO� QFSGPSNBODF� BOE� EJ⒎�FSFODFT�
DPNQBSFE�UP�TJNVMBUJPO�QSFEJDUJPOT��

*U�XBT�OPUFE�UIBU�BDDVNVMBUFE�GVFM
�BDDVNVMBUFE�
/0Y
�#4'$�BOE�#4/0Y�BSF�XFMM�DBQUVSFE�JO�CPUI�
USFOE� BOE� RVBOUJUBUJWF� WBMVFT�� "T� JO� 5BCMF� �
� UIF�
QSFEJDUJPO� PG� QPXFS� IBE� TPNF� EFWJBUJPOT
� CFDBVTF�
TJNVMBUFE�UPSRVFT�TFFN�UP�CF�NPSF�TFOTJUJWF�	BSPVOE�

��� /�N� EFWJBUJPO
� UP� DBMJCSBUJPO� DIBOHFT
� XIJMF�
BDUVBM�FOHJOF�EZOP�SFTVMUT�TIPXFE�MFTT�TFOTJUJWJUJFT�
UP�DBMJCSBUJPO�DIBOHFT�

'VFM� q�PX� SBUF
� BJSq�PX� SBUF� BOE� CPPTU� QSFTTVSF�
BSF� XFMM� DBQUVSFE� JO� TJNVMBUJPOT� DPNQBSFE� UP�
UFTUJOH� SFTVMUT
� BT� TIPXO� JO� 'JHVSF� ��� 5IFSF� BSF�
GFX� DIBMMFOHFT� SFNBJO� JO� TPNF� PQFSBUJOH� SFHJPOT�
XIFSF� UIF� GFFECBDL� &(3� WBMWF� BOHMF� 	'JHVSF� �
�
BOE� GFFECBDL� 7(5� QPTJUJPO� WBMVF� EFWJBUFT� BHBJOTU�
UFTU�EBUB��1PUFOUJBM�JNQSPWFNFOUT�DPVME�CF�NBEF�CZ�
JNQSPWJOH� UVSCPDIBSHFS�NBQT� BDDVSBDZ� BOE� GVSUIFS�
WBMJEBUF�4JNVMJOL�&$6�DPOUSPMMFST��5IF�/0Y�WBMVF�
BU� JEMF�SFHJPO�BSF�BMTP�OPU�QFSGFDU�'JHVSF���EVF�UP�
/0Y�TFOTJUJWJUZ
�TNBMM�EFWJBUJPO� JO�&(3�QSFEJDUJPO�
DPVME�DBVTF�HBQT�CFUXFFO�TJNVMBUJPOT�BOE�QSFEJDUJPOT��
"EEJUJPOBMMZ
� 4PPU� QSFEJDUJPOT� IBE� TPNF� NJTTJOH�
TQJLFT��

'JHVSF��ɹ�1BSFUP�'SPOU�"DIJFWFE�CZ�VTJOH�
PQUJNJ[BUJPO�BOE�TJNVMBUJPO

5BCMF��ɹ�&OHJOF�QFSGPSNBODF�TUBUFT�QSFEJDUFE�
VTJOH�.J-

'JHVSF��ɹ"JS'MPX�3BUFT�$PNQBSJTPOT�<;PPN�JO>

5BCMF��ɹ�&OHJOF�QFSGPSNBODF�TUBUFT�UFTUFE�PO�
FOHJOF�EZOP

7DEOH�

Calibration 1 Calibration 2 Calibration 3
Total Power (kWh) ���� ���� ����

Total Fuel (kg) ���� ���� ����
Total Nox (g) ����� ����� �����

BSFC (g/kWh) ������ ������ ������
BSNOx (g/kWh) ���� ���� ����

7DEOH�

Calibration 1 Calibration 2 Calibration 3
Total Power (kWh) ������������� ������������� �������������

Total Fuel (kg) ������������� ������������� ������������
Total Nox (g) �������������� �������������� ���������������

BSFC (g/kWh) ��������������� ��������������� ���������������
BSNOx (g/kWh) ������������� ������������� ������������
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&WFO� UIPVHI� UIFSF� BSF� TPNF� BTQFDUT� JO� UIF�
TJNVMBUJPOT� UP� CF� GVSUIFS� JNQSPWFE
� CVU� CFUXFFO�
TJNVMBUJPO�BOE�UFTUJOH�SFTVMUT
�BJS�QBUI�'JHVSF���BOE�
/0Y�'JHVSF��� FNJTTJPO�SFMBUFE�DIBOHFT�BOE� USFOET�
XFSF� XFMM� DBQUVSFE� CFUXFFO� EJ⒎�FSFOU� DBMJCSBUJPOT�
TFUT�� $BMJCSBUJPO� BOE� WBMJEBUJPO� FOHJOFFST� DPVME�
QJDL�EFTJSFE�#4/0Y�BOE�#4'$�MFWFMT�BOE�HFOFSBUF�
FBSMZ� EFWFMPQNFOU� DBMJCSBUJPO� F⒏��DJFOUMZ� CBTFE� PO�

EFTJHO� UBSHFUT� VTJOH� TJNVMBUJPOT
� BOE� GVSUIFS� p�OF�
UVOF� UIF� DBMJCSBUJPOT� GPS� QSPCMFNBUJD� SFHJPOT� XJUI�
FYQFSU� LOPXMFEHF�� 5IJT� HVJEFE� UFTUJOH� FOHJOFFST�
XJUI� JNQSPWFE� F⒏��DJFODZ
� BOE� BMTP� DPVME� FOBCMF�
FBSMZ� DBMJCSBUJPO� BOE� WBMJEBUJPO� BU� TZTUFN� EFTJHO�
BOE� EFWFMPQNFOU� QIBTFT
� XIFSF� NPEFMT� DPVME� IBWF�
CFFO�EFWFMPQFE�BOE�SF�QVSQPTFE�GPS�DBMJCSBUJPO�BOE�
WBMJEBUJPO�QVSQPTFT�

5IJT� BSUJDMF� BMTP� EFNPOTUSBUFE� UIF� QSPQPTFE�
PQUJNJ[BUJPO� TPMWFS� XBT� DBQBCMF� UP� TPMWF� CJH� TDBMF�
BOE�IJHIMZ�OPO�MJOFBS�QSPCMFNT�BOE�HFOFSBUFE�NPEFM�
CBTFE�DBMJCSBUJPOT�GPS�FOHJOF�&$6�UBSHFU�TFU�QPJOU�
NBQT�� 5IF� PO�DMPVE� TJNVMBUJPO� BSDIJUFDUVSF� NBEF�
SVOOJOH� MBSHF� OVNCFS� PG� TJNVMBUJPOT� JO� QBSBMMFM�
GFBTJCMF
�BOE�UIFSFGPSF
� USFNFOEPVT�TJNVMBUJPOT�DBO�
CF� p�OJTIFE� JO� B� SFBTPOBCMF� BNPVOU� PG� SFBM�XPSME�
UJNF��#Z�VUJMJ[JOH�UIJT�BSDIJUFDUVSF
�XF�EFNPOTUSBUFE�
UIF� OFX� TJNVMBUJPO� CBTFE� BQQSPBDI� UP� JODSFBTF�
DBMJCSBUJPO� EFWFMPQNFOU� F⒏��DJFODZ� BOE� TIPXFE� HPPE�
NBUDI�CFUXFFO�TJNVMBUFE�SFTVMUT�BOE�UFTUJOH�SFTVMUT�

�� $PODMVTJPO�

5IF� BVUIPST� QSPQPTFE� B� GVTFE� PQUJNJ[BUJPO�
GSBNFXPSL
� DBMMFE� 80'�/4("�**
� CZ� DPNCJOJOH�
XFJHIUFE�PQUJNJ[BUJPO�GSBNFXPSL�	80'
�BOE�HFOFUJD�
BMHPSJUIN� /4("�**�� "� NPEFM�JO�MPPQ� TJNVMBUJPO�
QMBUGPSN
� JODMVEJOH� FOHJOF� QMBOU� NPEFMT� BOE� &$6�
DPOUSPM� NPEFMT
� XBT� VUJMJ[FE� BOE� DPVQMFE� XJUI�
80'�/4("�**�TPMWFS��4JNVMBUJPOT�XFSF�SVOOJOH�PO�
UIF�DMPVE�JO�QBSBMMFM�BOE�NBEF�SFBTPOBCMF�TJNVMBUJPO�
UJNF� BDIJFWBCMF�� 5IF� PQUJNJ[BUJPO� TPMWFS� PS�
GSBNFXPSL�BMPOH�XJUI� UIF�.J-�TJNVMBUJPO�QMBUGPSN�
QSPWFE� UP� QSPWJEF� UFTU�SFBEZ� DBMJCSBUJPO� NBQT� BOE�
TVDDFTTGVMMZ�HFOFSBUFE�#4'$�WT�#4/0Y�USBEF�P⒎�T�
GPS�*46;6��),��EJFTFM�FOHJOF��

5IF�GVUVSF�XPSLT�XJMM� GPDVT�PO�GVSUIFS� JNQSPWF�
NPEFMJOH� NFUIPET� BOE� BDDVSBDZ� GPS� &$6� DPOUSPMT
�
FOHJOF�QMBOUT�BOE�FNJTTJPOT�NPEFMT��

'JHVSF��ɹ�&(3�7BMWF�1PTJUJPO�<EFH>�
$PNQBSJTPOT�<;PPN�JO>

'JHVSF��ɹ/0Y�<QQN>�$PNQBSJTPOT�<;PPN�JO>
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���� ೥Ҏ߱ɺถ྆ं͚޲ࠃʹͯ૸ߦதʹΤϯδϯ
Δͱͷࢸʹ౮͕఺౮͠ɺϥϑΞΠυϧɾग़ྗෆ଍ࠂܯ
ఠ͕ଟ発͍ͯͨ͠ɻंࢦ ྆Λ֬ೝͨ݁͠Ռɺ೩ྉλϯ
Ϋ಺部ͷ্໘ٴͼఈ໘ʹɺࡺͷ発ੜ͕֬ೝ͞Ε͍ͯΔ�

ʢਤ �ʣɻՃ͑ͯɺ೩ྉϑΟϧλʹ͸発ੜ͕ͨ͠ࡺҟ෺
ͱͯ͠ัଊ͞Ε͍ͯͨ͜ͱ͔Βɺ೩ྉϑΟϧλͷૣظด
೩ྉѹྗ௿ԼͷཁҼͱਪଌ͞ΕͨɻҰํɺ೩ྉλ͕࠹
ϯΫ಺部ʹ発ੜͨ͠ݪ͕ࡺҼͱΈΒΕΔϑΟϧλด࠹
͸ɺถࠃҎ֎ͷ޲࢓஍Ͱ͸発ੜ͓ͯ͠Βͣɺࢦఠʹࢸ
Δؒظ΋ं྆ొ࿥͔Β ��೥Ҏ಺ͱඇৗʹ୹͍ؒظͱ
ͳ͍ͬͯΔ͜ͱ΋෼͔ͬͨɻ

౰ॳɺถࠃͷ೩ྉʹ͸෼ղܥͷܰ༉͕ࡐجଟؚ͘
·Ε͓ͯΓɺࢎԽ҆ఆੑ͸ஶ͘͠௿͍͜ͱ͔Βɺ࢖༻
ͷաఔͰࢎԽྼԽ͠ɺੜ͕ͨ͡ࢎ೩ྉதʹؚ·ΕΔ͜
ͱͰɺλϯΫ಺部ͰࡺΛ発ੜͤ͞Δͱਪଌ͞Ε͍ͯͨɻ
ͦͷͨΊɺ೩ྉλϯΫࡐʹՃ͑ͯɺλϯΫ಺Ͱ௚઀೩
ྉͱ৮ΕΔύΠϓٴͼηϯαήʔδͳͲͷۚଐ部඼ʹ
ର͠ɺ๷ੑࡺೳʹ༏Εͨࡐྉʹม͢ߋΔରࡦΛ࣮ࢪ
ͨ͠ɻ

ରࡦʹΑΓࢦఠ͸ݮগͨ͠΋ͷͷɺϑΟϧλด͕࠹
ͼ発ੜ͠࠶ΘΕΔϥϑΞΠυϧɾग़ྗෆ଍͕ࢥҼͱݪ
ͨɻं ྆೩ྉϑΟϧλΛ֬ೝͨ͠ͱ͜ΖɺϑΟϧλΛ
ด͍ͨͯͤ͞࠹ҟ෺͸ࡺͱ͸ҟͳΓɺ֎部༝དྷͱࢥΘ
ΕΔ੺׊৭௜఼෺Ͱ発ੜͨ͜͠ͱ͕෼͔ͬͨɻҰํɺ
೩ྉλϯΫͷ಺部্໘ʹ͸ɺ֎ͨ͠ࣅྨʹࡺ͕؍੺

͍෇ண෺΋֬ೝ͞Εͨʢਤ �ʣɻ෇ண෺͸ɺࡲΔͱ؆
୯ʹ১͖औΔ͜ͱ͕Ͱ͖ɺλϯΫͷఈ໘ٴͼ༹઀部ͳ
ͲҰൠʹ͕ࡺ発ੜ͠΍͍͢部෼ʹ͸֬ೝ͞Ε͍ͯͳ
͍͜ͱ͔Βɺରࡦલͱ͸ҟͳΔࣄ৅͕発ੜ͍ͯ͠Δ͜
ͱ͕ٙΘΕͨɻՃ͑ͯɺ೩ྉλϯΫఈ部ʹ࢒ଘ͍ͯ͠
ͨ೩ྉʹ͸ɺ଺ཹਫٴͼ௜఼෺ͷؚ༗΋֬ೝ͞Εͨ

ʢਤ �ʣɻ
֎部͔Βࠞೖͨ͠ͱࢥΘΕΔҟ෺ʹରԠ͢ΔͨΊɺ

೩ྉϑΟϧλͷΖաੑೳΛ্ͤ͞޲ΔରࡦΛ࣮͠ࢪɺ
ϥϑΞΠυϧɾग़ྗෆ଍ͳͲͷ発ੜΛ཈͑Δ͜ͱ͕Ͱ͖
ͨɻ͠ ͔͠ɺ೩ྉλϯΫ಺部্໘શମʹ発ੜ͢Δࡺͷ
Α͏ͳ෇ண෺ʹ͍ͭͯ͸ɺ฼ࡐΛਁ৯͠ɺػೳࣦؕʹ
ͭͳ͕ΔڪΕ͕͋ΔͨΊɺ発ੜϝΧχζϜͷղ໌ฒͼʹ
ରࡐࡦͷ開発Λ࣮ͨ͠ࢪɻ

ਤ�ɹରࡦલɹ೩ྉλϯΫ಺෦ʢ ʀࠨ্ ໘ɼӈʀఈ໘ʣ

ਤ �ɹରޙࡦɹ೩ྉλϯΫ಺෦ʢ ʀࠨ্ ໘ɼӈʀఈ໘ʣ

ถࠃʹ͓͚Δܰ༉ͷྼԽͱ೩ྉλϯΫ಺෦෗৯ʹ͍ͭͯ
Degradation of Diesel Fuel and Fuel Tank Internal Corrosion in the United States

� � ౉ᬒɹਅະ＊ পᖒɹਸ਼थ＊ த໺ɹେี＊＊

Mami Watanabe Mizuki Numazawa Daisuke Nakano
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ถ͚޲ࠃͷं྆ͰɺϥϑΞΠυϧɾग़ྗෆ଍ͳͲͷࢢ
৔͔Βͷࢦఠ͕ଟ͋ͬͨ͘ɻ೩ྉλϯΫ಺部ʹੜͨ͡
ɻ͖ͨͯ͠ࢪΛ࣮ࡦҼͱਪఆ͞Εɺ͞·͟·ͳରݪ͕ࡺ
͔͠͠ɺରޙࡦ΋ಉ༷ͳใ͕ࠂଓ͖ɺैલͱ͸ҟͳΔ
Ҏ֎Ͱ͸͜ͷΑ͏ͳࠃΛٙͬͨɻ·ͨɺถࡏҼͷଘݪ
໰୊͸発ੜ͍ͯ͠ͳ͍ͨΊɺผͷ؍఺͔ΒௐࠪΛ࣮ࢪ
ͨ͠ɻຊߘͰ͸ɺถࢢࠃ৔ͰͷΈ発ੜͨ͠ݪҼٴͼͦ
ͷରࡦʹ͍ͭͯใ͢ࠂΔɻ

Abstract

There were many market problems with vehicles 
destined for the United States. It was presumed that 
the cause was rust generated inside the fuel tank, and 
various countermeasures were taken. However, similar 
complaints continued after the measures were taken, 
and it was suspected that the cause might be different 
from before. In addition, since similar problems have 
not occurred in markets other than the United States, 
we conducted investigation from a different viewpoint. 
This paper reports causes and countermeasures which 
occurred only in the U.S.A market.
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�� ถࢢࠃ৔ճऩ඼ͷௐࠪ

৔ΑΓճऩͨ͠೩ྉλϯΫͷ্໘෇ண෺ʢਤࢢ �ʣɺ
ɻ͍ͨ͠ࢪͼ೩ྉͷ෼ੳΛ࣮ٴ ͣΕ΋༗ࢎػʢΪࢎɾ
ਣࢎʣ͕ݕग़͞Εɺ౰ॳݪҼͱ͍ͨͯ͑ߟ೩ྉΑΓ΋
෇ண෺͔Βଟ͘ͷ༗ࢎػΛ֬ೝͨ͠ʢਤ �ʣɻถࠃ೩
ྉ͸ɺଞͷࠃʑͱൺֱͯ͠΋ࢎԽ҆ఆੑ͕௿͍޲܏ʹ
͋ΓɺྼԽ͠΍͍͢೩ྉͰ͋ΔͨΊɺ೩ྉ͕ࢎԽྼԽ
発͠ɺλϯΫ্部Ͱ݁࿐ɺش͕ࢎػ発ੜ͢Δ༗ʹࡍͨ͠
ͼೱԽͨ͜͠ͱͰ෇ண෺͕発ੜͨ͠ͷͰ͸ͳ͍͔ͱٴ
ਪଌ͍ͯͨ͠ɻࠓճͷ෼ੳ݁ՌͰ͸ɺ೩ྉதͷ༗ࢎػ
ྔ͕ஶ͘͘͠ߴͳ͍͜ͱ͔Βɺ೩ྉͷࢎԽྼԽ͕ݪҼ
Ͱ͸ͳ͘ɺଞͷݪҼ͕͋ΔՄೳੑ͕ࣔࠦ͞Εͨɻͦ ͷͨ
Ίɺถࢢࠃ৔ͷ೩ྉڥ؀ʹ͍ͭͯ֬ೝΛ࣮ͨ͠ࢪɻ

�� ถࢢࠃ৔ͷ೩ྉڥ؀

���� ེԫྔ੍ن
ถࢢࠃ৔Ͱ͸ɺ���� ೥ʹ௒௿ེԫܰ༉ʢེԫ෼ ���

QQN ҎԼʣ͕ಋೖ͞ΕͨɻಋೖҎલ͸ɺ෗৯ͳͲͷࢦ
ఠ͸ͳ͘ɺಋೖޙʹ೩ྉΛஷଂ͢Δ஍ԼλϯΫͷ෗৯
͕ස発͍ͯ͠ ʢͨਤ�ʣɻ·ͨɺ͍ ͢ʎͷं྆ʹ͓͍ͯ΋ɺ
ಉ࣌ظʹϑΟϧλด࠹ͷࢦఠ͕発ੜ͓ͯ͠Γɺ௒௿ེ
ԫܰ༉ಋೖʹΑΔӨ͕ࠦࣔ͞ڹΕͨɻҰํɺ೔ຊࠃ಺
ʹ͓͍ͯ΋௒௿ེԫܰ༉ʢེԫ෼ ���QQN ҎԼʣ͸ಋ
ೖ͞Ε͍ͯΔ͕ɺಉ༷ͳࢦఠ͕発ੜ͍ͯ͠ͳ͍ͨΊɺถ
৔ࢢࠃҼ΋͋Δ͜ͱ͕ࣔࠦ͞Εͨɻถݪ৔ಛ༗ͷࢢࠃ
Ͱ͸ɺ೩ྉ͸ύΠϓϥΠϯͰ༌ૹ͞Ε͓ͯΓɺΨιϦϯ
ͳͲͷҟͳΔ༉छ͕ΠϯλʔϑΣʔεΛհͯ͠ѹૹ͠
͍ͯΔʢਤ �ʣɻ೩ྉҎ֎ʹ΋ਫΛѹૹ͍ͯ͠Δ৔߹΋
͋Γɺ͜ΕΒ͕ίϯλϛͱͯࠞ͠ೖ͢ΔՄೳੑ͕͋Δ͜
ͱ͕෼͔ͬͨɻ

���� ถࢢࠃ৔೩ྉ֬ڥ؀ೝʢ஍ԼλϯΫঢ়گʣ
���� ೥ʹ௒௿ེԫܰ༉͕ಋೖ͞Ε͔ͯΒස発ͯ͠

͍Δถࢢࠃ৔ͷ஍ԼλϯΫͷ෗৯ʹ͍ͭͯɺ&1"ʢถ
ɿ&OWJSPONFOUBM�1SPUFDUJPO�"HFODZʣہޢอڥ؀ࠃ
Ͱ͸શถ�Χॴͷ஍ԼλϯΫͷௐࠪΛ࣮͍ͯ͠ࢪΔ	�
ɻ
ௐࠪͨ͢͠΂ͯͷ஍ԼλϯΫ಺部ʹ͸ɺਤ �ʹࣔ͢Α
͏ͳ෗৯ͷ発ੜ͕֬ೝ͞Ε͍ͯΔɻ஍ԼλϯΫ೩ྉத
ͷ଺ཹਫʹ͍ͭͯ΋ௐ͕࣮ࠪ͞ࢪΕɺଟྔͷ༗ࢎػ

ʢಛʹਣࢎʣΛݕग़ͨ͠ɻ·ͨɺ଺ཹਫ͔Β͸ɺਣࢎͷ
発ੜݯͱͳΔछʑͷਣەࢎ΋ݕग़͞Ε͍ͯΔɻถࠃͰ
͸ΨιϦϯதʹΤλϊʔϧؚ͕·ΕΔͨΊɺλϯΫϩʔ
ϦʔͰ༌ૹதͳͲʹܰ༉ʹΤλϊʔϧ͕ࠞೖ͠ɺ஍Լ
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λϯΫఈ部ͷ଺ཹਫʹଘ͢ࡏΔਣەࢎͷ୸ૉݯͱͳ
ΓɺਣࢎΛ発ੜͤ͞ΔͷͰ͸ͳ͍͔ͱͷԾઆ͕ఏ͞ىΕ
ͨɻ஍ԼλϯΫͷߏ଄Λ֬ೝ͢Δͱɺ௨͕ޱؾ開์͞
Ε͓ͯΓɺ֎部͔Βਫٴͼ࠭ਖͳͲ͕ਁೖ͠΍͍͢͜
ͱ͕෼͔ͬͨɻ؅ཧ͕ѱ͍৔߹ɺਫ෼͕଺ཹ͠΍͘͢ɺ
؅ཧ͕ڥ؀ѱ͍͜ͱ΋ݪҼͱ͑ߟΒΕͨɻ͜ ͷΑ͏ͳ೩
ྉ͕ɺं྆ʹڅ༉͞ΕΕ͹ɺಉ༷ͳ෗৯͕஍ԼλϯΫ
͚ͩͰ͸ͳ͘ɺं྆ͷ೩ྉλϯΫ಺Ͱ΋発ੜ͢Δ͜ͱ͕
ͱͯ͠ɺఆࡦ೦͞ΕͨɻҰํɺ೔ຊͰ͸ɺ౔৕Ԛછରݒ
Ε͍ͯΔɻλϯ͞ࢪ࣮͕ݧࢼతʹ೩ྉλϯΫͷ଱ѹظ
Ϋ͕෗৯͍ͯ͠Δ৔߹ɺ଱ѹݧࢼෆద߹ʹͳΔՄೳੑ
Ε؅ཧ͞Εͯ͞ࢪతʹਗ਼૟͕࣮ظɺ೔ຊͰ͸ఆ͘ߴ͕
͍Δɻͦ ͷͨΊɺถࢢࠃ৔ͷΑ͏ͳ໰୊͸発ੜ͍ͯ͠ͳ
͍ͱ͑ߟΔɻ

� ࣮ंճऩ඼ͷ೩ྉௐࠪ

ϑΟϧλด࠹౳͕発ੜͨ͠஍Ҭͷं྆ΑΓճऩͨ͠
೩ྉʹ͍ͭͯௐࠪΛ࣮͠ࢪ ʢͨද�ʣɻճऩ೩ྉதʹ͸ɺ
͍ͣΕ΋଺ཹਫΛ֬ೝ͠ɺΤλϊʔϧʹ͍ͭͯ͸ݕग़
͞Εͳ͔͕ͬͨɺ༗ࢎػʢಛʹਣࢎʣΛݕग़ͨ͠ɻ

·ͨɺඍੜ෺ௐࠪΛ࣮ͨ͠ࢪͱ͜Ζɺ͍ͣΕ΋ඍ
ੜ෺ԚછͰ֬ೝ͞ΕΔίϩχʔͷ発ੜʢਤ �ʣΛ
֬ೝ͠ɺ&1" ௐࠪಉ༷ʹɺਣەࢎͷҰͭͰ͋Δ
(MVDPOBDFUPCBDUFS�MJRVGBDJFOTʢਤ �ʣ͕ݕग़͞Ε
ͨɻं ͔྆Β΋஍ԼஷଂλϯΫಉ༷ʹਣݕ͕ەࢎग़͞
Ε͓ͯΓɺਣەࢎΑΔ෗৯発ੜͷՄೳੑ͕ࣔࠦ͞Εͨɻ

� ෗৯ϝΧχζϜ

��� λϯΫ಺଺ཹਫΛ༻͍ͨഓཆݧࢼ
ं྆ճऩ඼ΑΓ࠾औͨ͠଺ཹਫʢਣؚەࢎ༗ʣΛ࢖

༻ͯ͠ഓཆݧࢼΛ࣮ͨ͠ࢪɻਣەࢎͱ͸ɺΤλϊʔϧ
Λਣࢎʹม͢׵Δەࡉͷ૯শͰɺੈքதʹ͘޿෼෍
͢Δɻࡉ๔ບʹຒΊࠐ·Εͨ߬ૉʢਤ��ʣʹΑͬͯΤ
λϊʔϧ͕ΞητΞϧσώυʹࢎԽ͞Εɺਣࢎ΁ͱม׵
͠ɺपลڥ؀Λऑੑࢎͱ͢Δɻͦ ͷͨΊɺଞͷඍੜ෺
͕ൟ৩Ͱ͖ͳ͍ڥ؀Λͭ Δ͘ͱݴΘΕ͍ͯΔɻ
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ਣەࢎ͸ɺ஍ԼஷଂλϯΫ಺部ʹࠞೖͨ͠Τλϊʔ
ϧΛӫཆݯͱ͍ͯ͠ΔͱԾઆཱ͕ͯΒΕ͍͕ͯͨɺ࣮ ं
ճऩ඼͔Β͸Τλϊʔϧ͸ݕग़͞ΕͣɺৗʹΤλϊʔϧ
͕ଘ͍ͯ͠ࡏΔ͜ͱ͸͑ߟΒΕͳ͍͜ͱ͔Βɺܰ༉੒෼
΋୅ँ͍ͯ͠ΔՄೳੑ͕ࣔࠦ͞Εͨɻ

ͦ͜Ͱɺഓཆӷ͸Τλϊʔϧٴͼܰ༉Λ୸ૉݯͱ͠
ͯɺݧࢼΛ࣮ͨ͠ࢪɻഓཆӷʹ͸ɺλϯΫΑΓճऩͨ͠
଺ཹਫΛՃ͑ɺࣨԹʹͯ � ೔ؒ์ஔޙͷഓཆӷͷ؍
લͷഓཆӷ͸ಁ໌ݧࢼɻͨͬߦͷଌఆΛྔࢎͱਣ࡯

ද �ɹं྆৘ใ਀1�੤૏ੲਾ
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ʢਤ��ʣͰ͋Δ͕ɺޙݧࢼ͸୙Γʢਤ��ʣΛͨ͠࡯؍ɻ
Ͱ΋ਣݯΛ֬ೝ͢Δͱɺ͍ͣΕͷ୸ૉྔࢎͷਣޙݧࢼ
ͱݯग़ͨ͠ʢਤ��ʣɻΑͬͯɺܰ༉੒෼΋୸ૉݕΛࢎ
༩͍ͯ͠ΔՄೳੑ͕ࣔࠦ͞Εͨɻدͯ͠

��� ෗৯ͷݧࢼݱ࠶
ਣەࢎʹΑΔ೩ྉλϯΫ಺部ͷ෗৯ϝΧχζϜΛ֬

ೝ͢ΔͨΊɺ෗৯ݧࢼݱ࠶Λ࣮ͨ͠ࢪɻݧࢼ͸ɺΤλ
ϊʔϧΛఴՃͨ͠෗৯ӷʹɺߪೖͨ͠ਣەࢎΛ࢖༻͠
ͨɻϝΧχζϜ͠ূݕ΍͘͢͢Δ໨తͰɺೈ߯൘ͱൺֱ
ͷͨΊʹεςϯϨε߯൘Λ࢖༻ͯ͠ɺ೩ྉλϯΫͷܗঢ়
Λ໛ٖͨ͠ΧοϓͰ࣮ͨ͠ࢪɻΧοϓʹ෗৯ӷΛॆర
͠ɺಉࡐΧοϓʹͯਤ��ʹࣔ͢Α͏ʹ֖Λ͠ɺं ྆Λ
໛ٖͯ݁͠࿐Λଅਐͤ͞ΔͨΊʹɺΧοϓ্໘ʹ͸อ
ɻͨ͠ࢪΛ࣮ݧࢼΛஔ͍ͯࡎྫྷ

� ೔ؒ์ஔޙͷ֤Χοϓࡐͷ֎؍Λɺਤ ��ʹࣔ
͢ɻೈ߯൘͸ɺถࢢࠃ৔Ͱ発ੜͨ͠೩ྉλϯΫಉ༷
ʹɺΧοϓ্໘ʹ෗৯ͷ発ੜΛ֬ೝͨ͠ɻ෗৯ӷ͕
ೖ͍ͬͯͨ部෼ʹ͸発ੜ͓ͯ͠Βͣɺ෗৯ӷΑΓ্部
Ͱ発ੜΛ֬ೝͨ͠ɻ·ͨɺഓཆӷͷੑঢ়Λ෼ੳ͢Δͱɺ
ਣ૿͕ࢎՃ͓ͯ͠ΓɺਣەࢎʹΑΔ૿ՃΛ֬ೝͨ͠

ʢਤ��ʣɻௐࠪͷ݁Ռɺถࢢࠃ৔ಉ༷ʹɺਣەࢎʹΑΔ
λϯΫ಺部ͷ෗৯Λ͢ݱ࠶Δ͜ͱ͕Ͱ͖ͨɻ͠ ͔͠ɺ௨
ৗͷ߯൘Ͱ͸ɺ͜ ΕҎ্๷͙͜ͱ͕Ͱ͖ͳ͍ͨΊɺߋͳ
Δ଱৯ੑͷ͍ߴ開発ࡐͷ͞ࢪ࣮͕౼ݕΕͨɻ

௕11�૥ୡ৐ਗ௴�්৥�

崐崧崶嵤嵓 ೄఅ

ਤ��ɹݧࢼલ֎؍ʢಁ໌ʣ௕12�૥ୡ৏ਗ௴�ᄯ峴岶৅ে�

崐崧崶嵤嵓 ೄఅ

ਤ��ɹ؍֎ޙݧࢼʢ୙Γ͕ൃੜʣ

図1� 試験後峘ሌ෷୤
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� ରࡐࡦʹ͍ͭͯ

��� ରࡐࡦͷݕ౼
લষͷ݁ݧࢼՌ͔Βɺ௿ེԫԽʹΑΓܰ༉தͰਣࢎ

ଟ͘ੜ੒͞ΕΔ͜ͱʹΑͬͯɺ೩͕ࢎ৩͠ɺਣ૿͕ە
ྉλϯΫ಺ʹ෗৯͕発ੜ͢Δ͜ͱ͕໌Β͔ͱͳͬͨɻ
͜ͷରࡦͱͯ͠ɺΑΓਣ͍ڧʹࢎରࡐࡦΛݕ౼ͨ͠ɻ

·ͨɺ଱৯ੑ͚ͩͰ͸ͳ͘ɺՃٴੑ޻ͼ੒ੑܗ౳΋
ɻͨ͠౼ݕʹྉͱಉఔ౓ʹͳΔΑ͏ࡐߦݱ

͸ɺѥԖʵ࣭ࡐΕ͍ͯΔ͞༺࢖ͷ೩ྉλϯΫͰߦݱ
ͣ͢Ί͖ͬͱೈ߯ͷ૊Έ߹ΘͤͰ͋Δɻ͜ ͷࡐྉ͸ɺ
ѥԖͷ٘ਜ਼๷৯ޮՌͱɺͣ͢ͷόϦΞ࡞༻ͷ߹ΘͤͰ
ΕΔɻ͠͞ش଱৯ੑ͕発͍ߴ ͔͠ɺถࠃͰͷ೩ྉλϯ
ΫͷΑ͏ͳڥ؀͍͠ݫͰ͸ɺిҐͷ௿͍ѥԖ͕ൈ͚ɺ
ͣ͢ͷόϦΞ࡞༻΋ޮՌ͕ബ͘ͳͬͯ͠·͏ɻ·ͨɺ�ೈ
߯ͱൺֱͯ͠ɺͣ͢ͷํ͕෗৯ిҐ͕͍ͨߴΊɺమૉ
஍͕࿐ग़ͨ͠৔߹ʹೈ͕߯ઌʹ෗৯ͯ͠͠·͍ɺ੺ࡺ
͕発ੜ͢Δɻ

ͦͷͨΊɺରࡐࡦͰ͸ɺ͢ ͣʹ٘ਜ਼๷৯ޮՌ࣋ͨͤɺ
฼ࡐʹͣ͢ΑΓ෗৯ిҐͷ͍߯ߴ൘Λ࢖༻͢Δ͜ͱΛ
ɻͨ͠౼ݕ

��� ਣࢎਫ༹ӷதͰͷۚଐࡐྉͷ෗৯ిҐ
֤ۚଐʹ͍ͭͯͷ෗৯ిҐΛଌఆ͢ΔͨΊɺݧࢼ

Λ࣮ͨ͠ࢪɻํݧࢼ๏ͱͯ͠͸ɺ೩ྉλϯΫ෗৯࣌Λ
໛ٖ͢ΔͨΊɺ�����QQN ਣࢎਫ༹ӷΛ࡞੡͠ɺ"H�
"H$M ͱͯࣨ͠ԹͰۃরిࢀΛۃి �� ࣌ؒిҐଌఆ
Λ࣮ͨ͠ࢪɻ݁ Ռͱͯ͠͸ਤ��ʹࣔ͢ͱ͓ΓɺѥԖʻ
ೈ߯ʻͣ͢ʻߴ଱৯߯ͱͳͬͨɻ

͜ͷ͜ͱ͔Β開発ࡐͰ͸ɺѥԖʵͣ͢Ί͖ͬ૚͔Β
୤ѥԖ͕͖ͯى΋ɺ͢ ͣʹΑΓ٘ਜ਼๷৯͞ΕΔ͜ͱ͕ظ
଴͞ΕΔ͜ͱ͕෼͔ͬͨɻ·ͨɺ͢ ͣ͸ݩʑ଱৯ੑʹ༏
ΕͨۚଐͰ͋ΔͨΊɺ٘ਜ਼๷৯ޮՌ͕௕ଓ͖͠ɺ฼ࡐ
ͷ᭄߯ͷ෗৯Λ཈੍͢Δ͜ͱ͕ظ଴͞ΕΔɻ

��� ۚଐࡐྉͷ෗৯ݧࢼ
࣍ʹରࡐࡦΛ༻͍ͯ෗৯ݧࢼΛ࣮ͨ͠ࢪɻྫྷ Ԇ߯

൘ͱରࡐࡦʢߴ଱৯ੑ߯ʴѥԖʵͣ͢Ί͖ͬʣͷΧο
ϓݧࢼยΛ࡞੡͠ɺ෗৯ӷΛॆరͤ͞ɺࣨԹͰ ���
࣌ؒ੩ஔͨ͠ɻ·ͨɺΧοϓ্໘ͷ݁࿐Λଅਐͤ͞Δ
ͨΊʹɺอྫྷࡎΛஔ͍ͯݧࢼΛ࣮ͨ͠ࢪɻ

��� Λɺਤ؍֎ྉͷΧοϓ্໘ͷࡐͷ֤ޙؒ࣌ ��
ʹࣔ͢ɻྫྷ Ԇ߯൘ͷΧοϓ্໘Ͱ͸ɺ੺ࡺͷ発ੜ͕ೝ
ΊΒΕͨͷʹର͠ɺରࡐࡦͰ͸੺ࡺͷ発ੜ͸ɺೝΊΒ
Εͳ͔ͬͨɻ͜ ͷ݁Ռ͔ΒɺΊ͖ͬ૚ʹΑΔ٘ਜ਼๷৯
ͷޮՌ͕͋ͬͨͱ͑ߟΒΕΔɻ͜ ΕΒͷ݁ՌΑΓɺରࡦ
ͷ෗৯ʹରͯ͠ɺ༗ޮͰ͋Δͱ͍͏͜ͱ͕֬ࢎ͸ਣࡐ
ೝͰ͖ͨɻ

௕18�岜ຆো૥ୡ750�ৎ৑ق஼ആك峑峘崊崫崹嵤ડ峘崓崫崿૾ଙ
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ਤ��ɹ෧ೖݧࢼ ���࣌ؒʢࣨԹʣͰͷΞούʔଆͷ
Χοϓঢ়ଶ

S+ ਥ࢐
ೊ߱൚ ���� ����
ητϱϪη ���� ��

図16 試験後培養液 分析結果
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ถࠃʹ͓͚Δܰ༉ͷྼԽͱ೩ྉλϯΫ಺෦෗৯ʹͭいͯ

� ͓ΘΓʹ

ถࢢࠃ৔ʹݶఆͯ͠発ੜ͍ͯͨ͠ɺं྆೩ྉλϯΫ
಺部ͷࡺฒͼʹ෇ண෺ͷ発ੜཁҼ͸ɺ౰ॳɺਪଌͯ͠
͍ͨ೩ྉͷࢎԽྼԽͰੜ͡Δ༗ࢎػʹΑΔ෗৯ʹՃ
͑ɺ೩ྉλϯΫ಺ʹࠞೖͨ͠ਣەࢎͷ୅ँʹΑΓੜ੒
ͨ͠ਣࢎʹΑΔ෗৯Ͱ͋Δͱ൑໌ͨ͠ɻ

ถࢢࠃ৔ͷΈ発ੜͨ͠ཁҼͱͯ͠͸ɺᶃ ���� ೥Ҏ
߱ʹಋೖ͞Εͨ௒௿ེԫܰ༉ʹΑͬͯɺҎલ͸೩ྉத
ͷེԫ෼͕ɺඍੜ෺ͷ཈੍ࡎͱͯ͠ӨڹΛ༩͍͑ͯͨ
Մೳੑ͕͋Δ͜ͱɺᶄ೩ྉஷଂλϯΫͷ؅ཧɾਗ਼૟͕ෆ
଍͓ͯ͠Γɺඍੜ෺ͷ੒௕Λ૿େͤͨ͜͞ͱ͕͋͛ΒΕ
Δɻ͜ ͷΑ͏ͳ೩ྉ͕ं྆ͷ೩ྉλϯΫʹڅ༉͞Εͨ
͜ͱͰɺถࢢࠃ৔ͷΈͰ発ੜͨ͠ͱ͑ߟΔɻ

౦ೆΞδΞͳͲͰ͸ɺࢎԽྼԽ͠΍͍͢όΠΦ೩ྉ
ʢ#%'ʣ͕࢖༻͞Ε͓ͯΓɺόΠΦ೩ྉͷࠞ߹ೱ౓΋
೥ʑ૿Ճ޲܏Ͱ͋Δɻۙ ೥Ͱ͸ɺ௿ེԫԽܰ༉΋ಋೖ
͞Ε͖͓ͯͯΓɺถࢢࠃ৔ಉ༷ʹ೩ྉ؅ཧ͕ѱ͍৔߹
͸ɺಉ༷ͳ໰୊͕発ੜ͢Δݒ೦͕͋Δɻͦ ͷΑ͏ͳ؀
Δ͜ͱͰɺ҆͢༺࢖Λࡐࡦରͨ͠౼ݕճࠓର͠ɺʹڥ
ఆͨ͠૸ڥ؀ߦΛҡ࣋Ͱ͖Δͱ͑ߟΔɻ·ͨɺରࡐࡦ
͚ͩͰ͸ͳ͘ɺ͜ ͷΑ͏ͳ஍Ҭʹ͓͍ͯ೩ྉ؅ཧঢ়ଶ͸
ͱͯ΋ॏཁͰ͋Γɺ஫ҙΛ͏ߦඞཁ͕͋Δɻ

ຊڀݚΛ࣮͢ࢪΔʹ౰ͨΓɺ೔ຊ੡మ᷂ਫޱढ़ଇ༷
ʹଟେͳΔ͝ྗڠฒͼʹ͝ॿݴΛ͍͍ͨͩͨ͜ͱ͔Β͜
͜ʹँҙΛද͢ɻ

ຊจݙ͸ެӹࣾஂ๏ਓ෗৯๷৯ֶձओ࠵ͷߨԋձ
ʮୈ �� ճࡐྉͱڥ؀౼࿦ձʯٴͼʮୈ �� ճࡐྉͱ؀
Εͨ಺༰ΛՃචमਖ਼ͷ্͞ࡌܝʹूߘ࿦ձʯ༧౼ڥ
ใ͢ࠂΔ΋ͷͰ͋Δɻ

ݙจߟࢀ

	�
 5BOLOPMPHZ� ��5BOL�5SPVCMF�5VFTEBZ
�4FQUFNCFS��
������ 

IUUQT���XXX�UBOLOPMPHZ�DPN�UBOL�USPVCMF�5VFTEBZT

	�
 #BUUFMMF�.FNPSJBM� *OTUJUVUF�ʠ$PSSPTJPO� JO� TZTUFNT� TUPSJOH�
BOE�EJTQFOTJOH�6MUSB�MPX�TVMGVS�EJFTFM�	6-4%

�IZQPUIFTJT�
JOWFTUJHBUJPO�ʡ
�Q������
�Q������	����
��IUUQT���DMFBO�EJFTFM�
PSH�QEG�6-4%4UPSJOH4ZTUFN$PSSPTJPO�QEG

	�
 ਫޱ 
 ຊڮ 
 ౻ޙ � ๺ถʹ͓͚Δܰ༉ͷྼԽͱۚଐͷ෗৯ڍ
ಈʹ͍ͭͯ 
 ୈ �� ճࡐྉͱڥ؀౼࿦ձߨԋू 	����

Q�����
���

	�
 ਫޱ 
 ຊڮ 
 ౻ޙ 
 ෍ాɼୌ઒ɿ๺ถͷܰ༉εϥοδ͔Β୯཭
ͨ͠ਣەࢎͷੑঢ়ͱ߯൘ͷ๷৯ํ๏ʹ͍ͭͯɼୈ �� ճࡐྉ
ͱڥ؀౼࿦ձߨԋू 	����
ɼQ��������

ஶɹɹऀ

౉ᬒɹਅະ পᖒɹਸ਼थ த໺ɹେี

˖͍͢ʎྺ࢙ͷҰ͜·

ԣ඿ࢢ಺Λ૸Δ͍͢ʎՖి ʢं���� ೥୅લ൒ʣ
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＊᷂͍͢ʎதԝڀݚॴɹɹ＊＊๏نɾೝূ部

࿦จ・ใࠂ

� ͸͡Ίʹ

ۙ೥ɺੈ ք֤ڥ؀༺࢖࣮͍͓ͯʹࠃͰͷࣗಈंഉग़
Ψε௿ݮ΁ͷؔ৺͕ߴ·Γɺ࣮૸ߦʹΑΓ͍ۙσΟʔ
θϧഉग़ΨεධՁݧࢼαΠΫϧ͕ಋೖ͞Εͨ 	�
ɻಉ࣌
ʹɺ࢖༻աఔʹ͓͚Δഉग़Ψεড়Խੑೳͷҡ࣋΋ٻΊ
ΒΕ͓ͯΓɺ೔ຊͰ͸௿ഉग़Ψεंೝఆ੍౓ʹ଱ٱཁ
݅Λ՝͍ͯ͠Δ 	�
	�
ɻ͜ ͷͨΊɺ࣮࢖༻৚݅Ͱͷഉग़
Ψεޙॲཧ૷ஔͷྼԽਐߦʹ͍ͭͯཧղΛਂΊΔ͜ͱ
͸ɺഉग़Ψε௿ݮΛ͑ߟΔ্ͰۃΊͯॏཁͰ͋Δɻ

೘ૉ 4$3ʢબ୒త৮ഔؐݩɿ4FMFDUJWF�$BUBMZUJD�
3FEVDUJPOʣ͸ɺσΟʔθϧഉग़Ψεதͷ /0Yʢ஠
ૉࢎԽ෺ʣΛড়Խ͢Δ技術Ͱ͋Δɻ4$3 ৮ഔͷओͳ
ྼԽཁҼ͸ɺਫৠؾΛؚΜͩߴԹഉग़Ψεʹമ࿐͢
Δ͜ͱʹΑΔਫ೤ྼԽͱ͑ߟΒΕ͍ͯΔɻ͜ ͷͨΊɺ
4$3 ͷਫ೤ྼԽݱ৅ʹؔͯ͠ੈքͰ͕ڀݚਐΜͰ͓
Γ 	�
	�
ɺஶऀΒ΋ਫ೤ྼԽʹΑΔ৮ഔੑೳ௿ԼΛݱ࠶
ͨ͠ਫ೤ྼԽϞσϧΛߏங͠ɺલใ 	�
 ʹ͓͍ͯใࠂ
ͨ͠ɻ৮ഔͷߴԹഉग़Ψε΁ͷമ࿐Λආ͚Δ͜ͱ͸ɺ
4$3 ৮ഔʹ෇ணͨ͠୸ԽਫૉͷআڈʹঢԹ͕ඞཁ 	�


ͳ͜ͱͳͲ͔Βࠔ্࣮ࣄ೉Ͱ͋Δɻ͜ ͷͨΊɺ͋ΒΏΔ
ं྆Ͱਫ೤ྼԽʹΑΔ /0Y ড়Խੑೳ௿Լ͕ݒ೦͞Ε
Δ͜ͱ͔Βɺࢢ৔શମΛର৅ͱͯ͠࢖༻աఔ 4$3 ͷ
ਫ೤ྼԽͷਐߦ౓߹͍Λௐ΂Δඞཁ͕͋Δɻ

ͦ͜ͰɺஶऀΒ͸લใ 	�
 ͷਫ೤ྼԽϞσϧΛ΋ͱʹ
4$3 ਫ೤ྼԽ౓ͷධՁࢦඪͱͳΔɺʮਫ೤ྼԽࢦ਺ʯ
ΛߟҊ͠ɺͦ ͷࢉग़ʹίωΫςουɾσʔλΛ༻͍Δ͜
ͱͰɺ11/-5ʢϙετɾϙετ৽௕ظഉग़Ψε੍نɿ
1PTU�1PTU�/FX�-POH�5FSN�&NJTTJPOT�4UBOEBSEʣ

ద߹σΟʔθϧେंܕ໿ ��
��� ୆ͷ 4$3 ਫ೤ྼԽ
਺ͱίωࢦग़ͨ͠ਫ೤ྼԽࢉ౓Λਪఆͨ͠ɻ·ͨɺߦ
ΫςουɾσʔλΛ૊߹Θͤͯ෼ੳ͢Δ͜ͱͰɺௐࠪର
৅ं྆܈ͷ 4$3 ਫ೤ྼԽཁҼΛਪఆͨ͠ɻຊߘʹ͓
͚ΔίωΫςουɾσʔλͱ͸ɺωοτϫʔΫ઀ଓ͞Ε
ͨं͔྆Βऩू͞ΕͨσʔλΛ͢ࢦɻ͍ ͢ʎͰ͸ɺ঎
༻ςϨϚςΟΫεαʔϏεͷʠ.*.".03*ʡɺٴͼ

ʠ13&*4.ʡʹ͓͍ͯɺϢʔβʔं͔྆ΒίωΫςο
υɾσʔλΛऩू͓ͯ͠Γ 	�
ɺຊڀݚͰ͸͜ͷऩूσʔ
λΛ࢖༻ͨ͠ɻ

� ͼ෼ੳख๏ٴݧ࣮

��� 4$3ੑೳධՁݧࢼ
����� ੑೳධՁର৅ं྆
৚݅Ͱ༻͍ΒΕͨ༺࢖࣮ 4$3 ͷ৮ഔੑೳΛධՁ͢

ΔͨΊʹɺϢʔβʔं྆ "ɺ#ɺ$ɺٴͼ % ͷܭ � ୆͔
Β 4$3 Λճऩͨ͠ɻද �ʹϢʔβʔं྆ͷॾݩΛɺ
ਤ �ʹϢʔβʔं྆ͷഉग़ΨεޙॲཧγεςϜͷ໛
ࣜਤΛࣔ͢ɻ·ͨɺද �ʹ֤ं྆ͷ 4$3 ճऩ࣌ʹ͓
͚Δ૯૸ڑߦ཭ͱฏंۉ଎Λࣔ͢ɻਤ �ʹࣔ͢ͱ͓
Γɺ͜ͷഉग़ΨεޙॲཧγεςϜ͸ɺ্ྲྀଆʹ %0$

ʢࢎԽ৮ഔɿ%JFTFM�0YJEBUJPO�$BUBMZTUʣͱ $4'
ʢΩϟλϥΠζυɾεʔτɾϑΟϧλɿ$BUBMZ[FE�4PPU�
'JMUFSʣ͔Β੒Δ %1%ʢഉग़Ψεড়Խ૷ஔɿ%JFTFM�
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Abstract

We evaluated NOx purification performance of in�
service SCR catalysts collected from four diesel heavy�
duty vehicles. In addition, we devised a new SCR 
hydrothermal aging index that can be calculated from 
connected data of vehicles. And by using the index, we 
estimated the progress of SCR hydrothermal aging for 
about 14,000 user vehicles. 
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SCR c atalyst typ e Cu- SSZ - 1 3
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Diesel DOC CSF
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V ehic le
A B C D

M ileage [ × 1 0 4  k m] 2 4 . 1 2 4 . 3 4 3 . 4 4 3 . 8
Av erage v elo c ity [ k m/ h] 5 4 . 4 3 4 . 2 5 7 . 6 5 9 . 3
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N 2 b al.
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Exhaust aftertreatment system

ASCSCR
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ίωΫςουɾσʔλΛ׆༻࣮ͨ͠࿏૸ߦେंܕ 4$3 ͷਫ೤ྼԽ౓ਪఆ

௿ස౓ͷ෭෼෍͔Β੒Δೋๆੑ෼෍Ͱ͋ͬͨɻ·ͨɺ
����ˆҎ্ͷඃ೤ཤྺ͸ΈΒΕͳ͔ͬͨɻຊใͰ͸ׂ
Ѫ͢Δ͕ɺं྆ "ɺ#ɺٴͼ $ ʹ͓͍ͯ΋ं྆ % ͱྨ
ೋๆੑ෼෍Λࣔ͠ɺ����ˆҎ্ͷඃ೤ཤྺ͸ͨ͠ࣅ
ΈΒΕͳ͔ͬͨɻ௿Թ͕த৺ͷओ෼෍ʹ͍ͭͯ͸ɺͦ ͷ
Թ౓͔Β௨ৗ૸ߦதͷഉग़Ψε༝དྷͱ͑ߟΒΕΔɻҰ
ํͰɺ��������ˆΛத৺ͱͨ͠ߴԹͷ෭෼෍͸ɺ௨
ৗ૸ߦͱ͸ҟͳΔԿΒ͔ͷ੍ޚʹ༝དྷ͢Δͱਪଌ͞Ε
ͨɻҰൠతʹ 4$3 ೖޱͷഉग़ΨεԹ౓͕ঢԹ͢Δݪ
Ҽͱͯ͠͸ɺ%1% ͷΞΫςΟϒ࠶ੜ͕͛ڍΒΕΔɻΞ
ΫςΟϒ࠶ੜͱ͸ɺഉ؅ؾதʹ೩ྉΛಋೖ͠ɺ%0$
Ͱ೩ྉΛ೩মͤͯ͞ഉग़ΨεΛঢԹ͢Δ͜ͱʹΑΓɺ
$4' ಺部ʹཷ·ͬͨεεΛ೩মͤ͞Δ੍ޚಈ࡞Ͱ͋
Δɻઌڀݚߦ 	�
 ʹΑΔͱɺΞΫςΟϒ࠶ੜதͷ $4'
ग़ޱԹ౓͸໿ ����ˆ·Ͱ౸ୡ͢Δɻਤ �ʹࣔͨ͠Α
͏ʹɺ$4' ͸ 4$3 ͷ্ྲྀʹҐஔ͢Δ͜ͱ͔Βɺ$4'
ग़ޱͱ 4$3 ೖޱ͸΄΅ಉٛͱΈͳͤΔɻΑͬͯɺ����
����ˆΛத৺ͱͨ͠෭෼෍͸ɺ%1% ΞΫςΟϒ࠶ੜ
ΒΕΔɻ͑ߟ༝དྷ͢Δͱʹޚ੍

ଓ͍ͯɺ4$3 ͷඃ೤ཤྺʹ͓͍ͯɺਫ೤ྼԽࢦ਺
ͷੵ࠷ʹࢉ΋د༩ͨ͠Թ౓ྖҬΛ໌Β͔ʹ͢ΔͨΊʹɺ
ԣ࣠Λ4$3 ೖޱԹ౓ͱ͠ ͯं྆ % ͷਫ೤ྼԽࢦ਺ͷ
౓਺෼෍Λ࡞੒͠ɺਤ�	C
ʹࣔͨ͠ɻͳ͓ɺं྆ؒͷ
ൺֱΛ༰қʹ͢ΔͨΊʹਫ೤ྼԽࢦ਺͸ਖ਼نԽͨ͠ɻ
ਤ �	C
ͷਫ೤ྼԽࢦ਺ͷ౓਺෼෍ܗঢ়͸ɺਤ �	B


ͷඃ೤࣌ؒͷ৔߹ͱ͸ҟͳΓɺ��������ˆΛத৺ͱ
ͨ͠୯ๆͰ͋ͬͨɻͨ ͩ͠ɺ෼෍ͷ͕޿ΔԹ౓ଳ͸ɺ
ਤ �	B
ʹ͓͚Δ෭෼෍ͱ΄΅Ұக͍ͯͨ͠ɻલड़ͨ͠
Α͏ʹɺ��������ˆલޙͷඃ೤ཤྺ͸ΞΫςΟϒ࠶
ੜʹ༝དྷ͢Δͱ͑ߟΒΕΔɻ͜ ͷ͜ͱ͔Βɺं྆ % ͷ
4$3 ਫ೤ྼԽਐߦʹର͢Δ %1% ΞΫςΟϒ࠶ੜͷ
ؔ༩͕ࣔࠦ͞Εͨɻ

ඃ೤࣌ؒͷओ෼෍Ͱ͋Δ௿Թͷඃ೤ཤྺ͕ਫ೤ྼ
Խࢦ਺ͷੵدʹࢉ༩͠ͳ͔ͬͨཧ༝ͱͯ͠͸ɺ4$3 ͷ
଱೤ੑ͕͛ڍΒΕΔɻલใ 	�
 ʹΑΔͱɺ����ˆͰ ����
I ਫ೤ॲཧͨ͠ 4$3 ͸ɺ'SFTI ͱಉ౳ͷ /0Y ড়Խ
ੑೳΛҡ͍࣋ͯͨ͠ɻਫ೤ྼԽϞσϧɺٴͼਫ೤ྼԽ
਺͸ɺ͜ࢦ ͷ ����ˆҎԼͷਫ೤ෛՙʹର͢Δ 4$3 ͷ
଱೤ੑ͕൓ө͞Ε͍ͯΔɻͦ ͷͨΊɺं྆ % ͷ௿Թͷ
ඃ೤͸ͦͷ࣌ؒස౓͕͍ߴʹ΋͔͔ΘΒͣɺਫ೤ྼԽ
ΒΕΔɻ·ͨɺલใ͑ߟ༩͠ͳ͔ͬͨͱدʹࢉ਺ͷੵࢦ
ʹ͓͍ͯ ����ˆͰ ����I ਫ೤ॲཧͨ͠ 4$3 ͸ /0Y
ড়Խੑೳͷ௿Լ͕͘͝Θ͔ͣͰ͕͋ͬͨɺਫ೤ॲཧԹ
౓͕ ����ˆͷ৔߹͸ٸ௿Լͨ͜͠ͱ͕ใ͞ࠂΕ͍ͯ
Δɻ���� ສ�LN ૸྆ंͨ͠ߦ % ͷ 4$3 ੑೳ͕ྼԽ
४඼Ҏ্ͷਫ४Λҡ͍࣋ͯͨ͠ͷ͸ɺ4$3ج ͷඃ೤Թ
౓͕ ����ˆະຬʹ཈͑ΒΕɺਫ೤ྼԽͷਐ͕ߦඇৗ
ʹ؇΍͔ʹͳΔ͕ڥ؀อͨΕ͍ͯͨͨΊͱ͑ߟΒΕΔɻ

ं྆ % Ҏ֎ʹ͍ͭͯ΋4$3 ͷඃ೤Թ౓ͱਫ೤ྼԽ
Λௐ΂ΔͨΊʹɺं܎਺ͷؔࢦ ྆ "ɺ#ɺ$ɺ%ɺٴͼϢʔ
βʔं྆܈ͷਫ೤ྼԽࢦ਺ʹ͍ͭͯɺԣ࣠Λ 4$3 ೖ
੒͠ɺਤ࡞ઢΛۂԹ౓ͱͨ͠ྦྷੵ૬ର౓਺ޱ �ʹࣔ
ͨ͠ɻ͜ ͷਤʹ͓͚Δं྆ % ͷۂઢ͸ɺਤ �	C
ͷࠇ
͍࣮ઢͱಉҰͰ͋Δɻ·ͨɺϢʔβʔं྆܈ʹ͍ͭͯ
͸શମͷฏۉ஋Λࣔͨ͠ɻਤ �͔Βɺं྆ "ɺ#ɺ$ɺ
ͷ͍ͣΕ΋ɺंۉฏ܈ͼϢʔβʔं྆ٴ ྆ % ͱಉ༷ʹ
��������ˆͷߴԹͷඃ೤ཤྺʹΑΓਫ೤ྼԽࢦ਺͕
Εͨ͜ͱ͕ࣔ͞Εͨɻͨ͞ࢉੵ ͩ͠ɺද �தͰ࠷΋ਫ೤
ྼԽࢦ਺ͷ྆ं͔ͨͬߴ " ͸΄͔ͷं྆ΑΓ΋ ����
����ˆͷස౓͕͘ߴɺΞΫςΟϒ࠶ੜதͷ 4$3 ඃ೤
Թ౓͕ൺֱతߴԹͷ޲܏ʹ͋ͬͨ͜ͱ͕ࣔࠦ͞Εͨɻ

ຊઅͷ݁࡯ߟՌ͔Βɺຊڀݚͷௐࠪର৅ं྆܈ʹ
͓͚Δ 4$3 ਫ೤ྼԽਐߦҼࢠͷͻͱͭ͸ %1% ΞΫ
ςΟϒ࠶ੜͰ͋Δͱ͑ߟΒΕΔɻ

����� ܎਺ͷ૬ؔؔࢦੜͱ4$3ਫ೤ྼԽ࠶%1%
4$3 ਫ೤ྼԽࢦ਺ͱ %1% ΞΫςΟϒ࠶ੜͷؔ܎

ΛΑΓ໌Β͔ʹ͢ΔͨΊʹɺΞΫςΟϒ࠶ੜͷ࣮ࢪճ
਺ʢҎԼɺʮ૯࠶ੜճ਺ʯͱশ͢ʣͱɺਫ೤ྼԽࢦ਺ͷ
૬ؔʹ͍ͭͯ෼ੳͨ͠ɻਤ �	B
ʹɺ૯࠶ੜճ਺Λԣ࣠
ͱͯ͠ɺϢʔβʔं྆܈ͷਫ೤ྼԽࢦ਺Λϓϩοτ͠
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ਤ �ɹं྆%ͷ4$3ೖޱԹ౓ͱਫ೤ྼԽࢦ਺ͷؔ܎

ਤ �ɹ֤ं྆ͷਫ೤ྼԽࢦ਺ͱ4$3ೖޱԹ౓ͷؔ܎

	B
�ं྆%ͷ4$3ೖޱԹ౓ස౓෼෍

	C
�ं྆%ʹ͓͚Δਫ೤ྼԽࢦ਺ͷੵࢉͱඃ೤Թ౓ͷؔ܎
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ͯࣔ͢ɻਫ೤ྼԽࢦ਺ͱ૯࠶ੜճ਺ͷ૬ؔ܎਺ 3 ͸
����� Ͱɺਖ਼ͷ૬͕ؔೝΊΒΕͨɻ͠ ͔͠ɺਤ �ͷ૯
૸ڑߦ཭ͱਫ೤ྼԽࢦ਺ͷ৔߹͸ 3������ Ͱ͋Γɺ
͜Εͱൺ΂Δͱ૬͕ؔऑ͍ͱ͑ݴΔɻͦ ͜Ͱɺ%1% Ξ
ΫςΟϒ࠶ੜ੍ޚʹ͸ෳ਺ͷύλʔϯ͕͋Δ͜ͱʹண
໨͠ɺ੍ޚύλʔϯ͝ͱʹਫ೤ྼԽࢦ਺ͱͷ૬ؔΛ෼
ੳ͢Δ͜ͱʹͨ͠ɻ͜ ͜Ͱɺຊڀݚʹ͓͚Δௐࠪର৅ं
छͷΞΫςΟϒ࠶ੜ੍ޚύλʔϯʹ͍ͭͯड़΂Δɻ͜
ͷंछͰ͸ɺʮࣗಈ࠶ੜʢ"VUPNBUJD�SFHFOFSBUJPOʣʯ
ͱʮखಈ࠶ੜʢ.BOVBM�SFHFOFSBUJPOʣʯͱ͍͏੍ޚύ
λʔϯ͕ઃఆ͞Ε͍ͯΔɻࣗ ಈ࠶ੜ͸ɺ૸ߦதʹ੍ޚ
ϓϩάϥϜʹΑΓࣗಈͰΞΫςΟϒ࠶ੜ͕開࢝͞ΕΔɻ
Ұํͷखಈ࠶ੜ͸ɺఀंதʹϢʔβʔͷखಈૢ࡞ʹ
ΑΓΞΫςΟϒ࠶ੜ͕開࢝͞ΕΔɻͳ͓ɺ૯࠶ੜճ਺
͸ࣗಈ࠶ੜٴͼखಈ࠶ੜͷ࣮ࢪճ਺ͷ૯ܭͰ͋Δɻ
ਤ �	C
͸ԣ࣠Λࣗಈ࠶ੜճ਺ͱ͠ɺਤ �	D
Ͱ͸ԣ࣠
Λखಈ࠶ੜճ਺ͱͯ͠ɺ֤ Ϣʔβʔं྆ͷਫ೤ྼԽࢦ
਺ΛͦΕͧΕϓϩοτͯࣔ͢͠ɻਤ �	C
ͷࣗಈ࠶ੜճ
਺ͱਫ೤ྼԽࢦ਺ͷ૬ؔ܎਺ 3 ͸ ����� ͱ͘ߴɺ྆
ऀʹ͸͍ڧ૬͕ؔؔ܎ೝΊΒΕͨɻҰํɺਤ �	D
ͷख
ಈ࠶ੜճ਺ͱਫ೤ྼԽࢦ਺ͷ૬ؔ܎਺ 3 ͸ ����� ͱ
ඇৗʹ௿͘ɺ́ ΅૬͕ؔͳ͍͜ͱ͕ࣔ͞Εͨɻ

͜ΕΒͷ݁Ռ͔Βɺ� छྨͷ %1% ΞΫςΟϒ࠶ੜ
ੜͷΈ͕࠶ύλʔϯͷ͏ͪɺࣗಈޚ੍ 4$3 ਫ೤ྼԽ
ͷਐߦҼࢠͱͯ͠࡞༻ͨ͠ͱ͑ߟΒΕΔɻ

����� ύλʔϯʹΑΔ4$3ඃ೤Թ౓ͷޚੜ੍࠶
ҧ͍

ࣜ 	�
 ʹࣔͨ͠ͱ͓Γɺਫ೤ྼԽࢦ਺͸ 4$3 ඃ೤
Թ౓ٴͼඃ೤࣌ؒʹࠨӈ͞ΕΔɻಛʹ 4$3 ඃ೤Թ౓
͸ࣜ 	�
 ਺部෼ʹؚ·ΕΔ͜ͱࢦ਺ؔ਺ͷࢦ͍͓ͯʹ
͔ΒɺΑΓӨ͕ڹେ͖͍ͱ͑ߟΒΕΔɻ͜ ͷͨΊɺ࠶ੜ
େ͕܎਺ͱͷ૬ؔؔࢦύλʔϯ͝ͱʹਫ೤ྼԽޚ੍
͖͘ҟͳͬͨͷ͸ɺࣗಈ࠶ੜͱखಈ࠶ੜͦΕͧΕͷ࠶
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EBJMZ� TBOJUBUJPO� TXFFQFS� JT� B� CPME
� JOOPWBUJWF
� BOE�
QSBDUJDBM�USJBM��$BQBCMF�PG�XPSLJOH�PWFSOJHIU�XJUIPVU�
IVNBO�JOUFSWFOUJPOT
�UIF�BVUPOPNPVT�SPBE�TXFFQFS�JT�
B�QSPNJTJOH�TPMVUJPO�UP�F⒎FDUJWFMZ�DMFBO�QVCMJD�PQFO�
TQBDFT�XJUI�B�SFEVDFE�DPTU� 	�

� 	�
��5P�pOJTI�DMFBOJOH�
UBTLT� JO� EJ⒎FSFOU� TDFOBSJPT
� SPBE� TXFFQFST� TIPVME�
IBWF�UXP�NBJO�GVODUJPOT��FYQMPSBUJPO�BOE�TXFFQJOH�

&YQMPSBUJPO� JT� SFRVJSFE� JG� UIF�NBQ� JT� VOLOPXO
�
BOE� JO� TVDI� DBTF
� FYQMPSBUJPO� TIPVME� CF� FYFDVUFE�
BU� MFBTU�PODF�CFGPSF�BTTJHOJOH�UIF�WFIJDMF�TXFFQJOH�
UBTL��8IJMF� ESJWJOH� UISPVHI� UIF� BSFB
� TJNVMUBOFPVT�
MPDBMJ[BUJPO�BOE�NBQQJOH�	4-".
�FOBCMFT�UIF�WFIJDMF�
UP� CVJME� B�NBQ� BT� MPDBMJ[JOH� JUTFMG� JO� JU��5P�EFDJEF�
XIFSF� UP� HP� EVSJOH� UIF� FYQMPSBUJPO
� B� HPBM� QPJOU�
DPVME� CF� EFDJEFE� UISPVHI� BMHPSJUINT� UP� TFBSDI� PO�
UIF�DVSSFOU�GSPOUJFST��5IFO�QBUI�QMBOOJOH�BMHPSJUINT�
UBLF�F⒎PSU�UP�HFOFSBUF�B�QBUI�GPS�UIF�DPOUSPM�NPEVMF�
UP� GPMMPX�� *O� UIF� XIPMF� QSPDFTT
� UIF� QFSDFQUJPO�
NPEVMF�XPSLT�UP�EFUFDU�TUBUJD�BOE�EZOBNJD�WFIJDMFT
�
QFEFTUSJBOT
� FUD�� 5IF� EFUFDUJPO� SFTVMU� DPVME� FJUIFS�
CF�VUJMJ[FE�UP�JNQSPWF�NBQ�RVBMJUZ�CZ�SFNPWJOH�UIF�
PCTUBDMFT�NBSLFE�PO�NBQ�DBVTFE�CZ�EZOBNJD�WFIJDMFT
�
PS�UP�IFMQ�UIF�QMBOOJOH�TZTUFN�GPS�EZOBNJD�BWPJEBODF�

4XFFQJOH� UBTL� SFRVJSFT� UIF� NBQ� XIJDI� JT� CVJMU�
UISPVHI� FYQMPSBUJPO� BT� BO� JOQVU�� "QBSU� GSPN� UIF�
TBNF�NPEVMFT�EVSJOH�FYQMPSBUJPO
�B�EFDJTJPO�NBLJOH�
NPEVMF� JT� BEEFE� UP� EFDJEF�XIFO� UP� TXJUDI� CFUXFFO�
FYQMPSBUJPO�BOE�TXFFQJOH�NJTTJPOT�

*O� BEEJUJPO
� UIF� EFDJTJPO� NPEVMF� BMTP� NPOJUPST�
UIF� WFIJDMF� TUBUF� BOE� TVSSPVOEJOH� PCKFDUT� UP� SFBDU�
GPS� FNFSHFODZ�� 'PS� UIF� QMBOOJOH� NPEVMF
� B� DPTU�
F⒎FDUJWFOFTT�DPWFSBHF�QBUI�QMBOOJOH�	$11
�BMHPSJUIN�
OFFE� UP� CF� BQQFOEFE�� )PXFWFS
� EFTJHOJOH� UIF� QBUI�
QMBOOJOH�BMHPSJUIN�GPS�UIF�TXFFQJOH�TUBHF�JT�IBSEFS�
DPNQBSFE�XJUI�UIF�FYQMPSBUJPO�TUBHF�GPS�UXP�SFBTPOT��
'JSTU
�UIF�TXFFQFS�OFFET�UP�UVSO�NPSF�GSFRVFOUMZ�UP�
DPWFS�UIF�HFPGFODF�BSFB��IPXFWFS
�SPBE�TXFFQFST�BSF�
UZQJDBMMZ�MBSHF�JO�TJ[F� 	�

� MFBEJOH�UP�B�MBSHF�WFIJDMF�
UVSOJOH�SBEJVT��4FDPOE
�TJODF�UIF�DPWFSBHF�SBEJVT�PG�
BVUPOPNPVT�SPBE�TXFFQFST�JT�DMPTF�UP�IBMG�UIF�WFIJDMF�
XJEUI
� UIF� WFIJDMF� OFFET� UP� PQFSBUF� OFBS� PCTUBDMFT�
UP�NBYJNBMMZ�DPWFS�BO�BSFB� 	�

�NBLJOH�UIF�DPWFSBHF�
QBUI� TFOTJUJWF� UP� UIF�NBQ�VODFSUBJOUZ��"T�B� SFTVMU
�
UP� FOTVSF� TBGF� TXFFQJOH� JO� BO� PCTUBDMF�DMVUUFSFE�
FOWJSPONFOU
� UIF� DPWFSBHF� QBUI� QMBOOJOH� BMHPSJUIN�
TIPVME�UBLF�JOUP�BDDPVOU�UIF�WFIJDMF�EZOBNJDT�BOE�UIF�
VODFSUBJOUZ�JO�UIF�NBQ�GSPN�UIF�QFSDFQUJPO�TZTUFN�

5P�TPMWF�UIFTF�QSPCMFNT
�XF�EFWFMPQ�B�DPNQMFUF�
BVUPOPNPVT�USVDL�TZTUFN�XJUI�TFOTPS�DPOpHVSBUJPO�BOE�
TPGUXBSF�NPEVMFT�JODMVEJOH�QFSDFQUJPO
� MPDBMJ[BUJPO
�
QMBOOJOH
�EFDJTJPO
�BOE�DPOUSPM��8F�BEPQU�304�TZTUFN�
	3PCPUJD�0QFSBUJOH�4ZTUFN
�UP�NPVOU�EJ⒎FSFOU�QBSUT�

&YQMPSBUJPO�BOE�4XFFQJOH�GPS�"VUPOPNPVT�4XFFQFS�5SVDL�
JO�UIF�(FPGFODF�4DFOBSJP

8FJGBO�;IBOH＊ 8FOCP�:V＊ 2JBO�+JB＊ :J�$IFO�;IBOH＊

Abstract

Autonomous road sweepers are an enabling technology in addressing cleaning tasks at public open spaces 
with both commercial and social values. In this paper, we investigate exploration and sweeping tasks in geofence 
scenarios (e.g., a parking lot) using autonomous road sweepers. We firstly design an autonomous truck system 
including sensors and software modules. Then, to solve the exploration and sweeping tasks, we develop algorithms 
with latest artificial intelligence (AI) technology. Finally, we validate the whole system by finishing a demonstration 
in the parking lot of Isuzu Technical Center of America (ITCA) using an Isuzu MY21 truck. The demonstration 
simulates the tasks that given an unknown geofence area, the sweeper truck explores the environment, builds the 
map, and follows the generated path to clean and coverage most of the areas. The effectiveness of the proposed 
approach is verified.
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UPHFUIFS�� 'PS� UIF� FYQMPSBUJPO� BOE� TXFFQJOH� UBTLT
�
XF� EFTJHO� PSJHJOBM� QBUI� QMBOOJOH� BMHPSJUINT� BOE�
DPNQBSF�UIF�QFSGPSNBODF�XJUI�PUIFS�CFODINBSLT��5P�
WBMJEBUF�UIF�F⒎�FDUJWFOFTT�PG�UIF�QSPQPTFE�TZTUFN
�XF�
BDDPNQMJTI�B�EFNPOTUSBUJPO�XIJDI�TJNVMBUFT�UIF�UBTLT�
UIBU� HJWFO� BO� VOLOPXO� HFPGFODF� BSFB
� UIF� TXFFQFS�
USVDL�FYQMPSFT�UIF�FOWJSPONFOU
�CVJMET�UIF�NBQ
�BOE�
GPMMPXT� UIF� HFOFSBUFE� QBUI� UP� DMFBO� BOE� DPWFSBHF�
NPTU�PG�UIF�BSFBT��*U�XBT�EPOF�JO�UIF�QBSLJOH�MPU�PG�
*TV[V�5FDIOJDBM�$FOUFS�PG�"NFSJDB�	*5$"
�VTJOH�BO�
*TV[V�.:���USVDL�

#BTFE� PO� UIF� EJTDVTTJPO� BCPWF
� UIF� OPWFMUJFT�
BOE� DPOUSJCVUJPOT� PG� UIJT� QBQFS� BSF� TVNNBSJ[FE� BT�
GPMMPXT�

⿟� �"�DPNQMFUF�BVUPOPNPVT�USVDL�TZTUFN�JT�CVJMU�
BOE�QSFTFOUFE�GPS�SFBM�XPSE�BQQMJDBUJPO�

⿟� �5IJT�QBQFS�QSPWJEFT�B�IJFSBSDIJDBM�QMBOOJOH�
TZTUFN��*U�DBO�IJHIMZ�F⒏��DJFOU�CVJME�UIF�NBQ�BU�
UIF�TBNF�UJNF�BWPJE�EZOBNJD�BOE�VOGPSFTFFO�
PCKFDUT�XJUI�DPOTJEFSJOH�WFIJDMF�DPOTUSBJOT�

⿟� �5IF� QBQFS� QSFTFOUT� OFXMZ� EFWFMPQFE� $11�
BMHPSJUIN�GPS�BVUPOPNPVT�SPBE�TXFFQFST�JO�
UIF�PCTUBDMF�DMVUUFSFE�FOWJSPONFOUT�

⿟� �5IF� F⒎�FDUJWFOFTT� BOE� SPCVTUOFTT� PG� UIF�
QSPQPTFE�NFUIPE� JO�SFBM�XPSME�BQQMJDBUJPOT�
BSF�WBMJEBUFE�CZ�UIF�FYQFSJNFOUT�

5IF� SFNBJOEFS� PG� UIJT� QBQFS� JT� PSHBOJ[FE� BT�
GPMMPXT��*O�4FDUJPO��
�XF�QSPWJEF�UIF�IBSEXBSF�BOE�
TPGUXBSF�TZTUFN�EFWFMPQFE�GPS�UIF�SPBE�TXFFQFS��5IF�
EFUBJMFE�BMHPSJUINT�BSF�UIFO�JOUSPEVDFE�JO�4FDUJPO����
*O�4FDUJPO��
�UIF�QSPQPTFE�BQQSPBDIFT�BSF�WBMJEBUFE�
UISPVHI� B� EFNPOTUSBUJPO�� 'JOBMMZ
� DPODMVTJPOT� BOE�
GVUVSF�XPSL�BSF�HJWFO�JO�4FDUJPO���

�� 4ZTUFN�%FTDSJQUJPO

*O�UIJT�TFDUJPO
�UIF�TFUVQ�PG�UIF�UFTUJOH�WFIJDMF�JT�
p�STU� JOUSPEVDFE�� "O� PWFSWJFX� PG� UIF� SPBE� TXFFQFS�
TZTUFN�JT�TIPXO�JO�'JHVSF���

���� )BSEXBSF
*O�PVS�DBTF
�UIF�UFTU�USVDL�JT�FRVJQQFE�XJUI�UISFF�

NFDIBOJDBM� -J%"3T� BOE� UISFF� JOEVTUSJBM� DBNFSBT��
'JHVSF���HJWFT�UIF�TFOTPST�MBZPVU�PG�UIF�USVDL��5IF�
MPOH�SBOHF����DIBOOFM�NFDIBOJDBM�-J%"3�JT�NPVOUFE�
PO�UIF�UPQ�PG�UIF�USVDL�IFBE�UP�IBWF�B�CPBSE�WJFX
�BOE�
UXP�TIPSU�SBOHF����DIBOOFM�NFDIBOJDBM�-J%"3T�BSF�
QMBDFE�PO�FBDI�TJEF�PG�UIF�USVDL�IFBE�UP�BWPJE�CMJOE�
TQPUT��"MM�-J%"3T�BSF�SVOOJOH�BU�UIF�SBUF�PG����)[��
5ISFF�JOEVTUSJBM�DBNFSBT�BSF�JOTUBMMFE�JO�GSPOU�PG�UIF�
USVDL�UP�BDIJFWF�BQQSPYJNBUFMZ�����EFHSFFT�PG�p�FME�
PG�WJFX��"MM�DBNFSBT�BSF�SVOOJOH�BU�UIF�SBUF�PG����)[�

'JHVSF��ɹ�"O�PWFSWJFX�PG�UIF�TZTUFNT�JOWPMWFE�JO�UIF�QFSDFQUJPO
�MPDBMJ[BUJPO
�QMBOOJOH
�BOE�DPOUSPM�
PG�UIF�BVUPOPNPVT�SPBE�TXFFQFS�
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���� 1FSDFQUJPO�BOE�5SBDLJOH
"T� UIF�ʠFZFʡ� PG� BVUPOPNPVT� WFIJDMFT
� UIF�

QFSDFQUJPO� BMHPSJUIN� JT� EFTJHOFE� UP� JOUFMMJHFOUMZ�
QFSDFJWF� UIF� TVSSPVOEJOH� FOWJSPONFOUT
� XIJDI�
QSPWJEFT� �%� JOGPSNBUJPO� PG� TVSSPVOEJOH� PCKFDUT� UP�
UIF�EPXOTUSFBN�NPEVMFT�PG� UIF�BVUPOPNPVT�ESJWJOH�
TZTUFN��.PSFPWFS
�CZ�VTJOH��%�QFSDFQUJPO�SFTVMUT�BT�
JOQVUT
�UIF�USBDLJOH�BMHPSJUIN�JT�JNQMFNFOUFE�UP�USBDL�
NVMUJQMF�PCKFDUT�PWFS�UJNF��5IF�USBDLJOH�SFTVMUT�XJMM�
CF�UIF�JOQVUT�PG�UIF�EPXOTUSFBN�NPEVMFT�GPS�EFDJTJPO�
NBLJOH�BOE�QMBOOJOH�BMHPSJUINT�

���� -PDBMJ[BUJPO�BOE�.BQQJOH
5IF�JNQPSUBOU�DIBSBDUFSJTUJD�UIBU�DPVME�BTTJTU�JO�

BVUPOPNPVT� OBWJHBUJPO� JT� UIF� BCJMJUZ� PG� UIF� WFIJDMF�
UP� DPODVSSFOUMZ� DPOTUSVDU� B� NBQ� GPS� BO� VOLOPXO�
FOWJSPONFOU� BOE� MPDBMJ[F� JUTFMG� XJUIJO� UIF� TBNF�
FOWJSPONFOU�� 5IJT� DPNQVUBUJPOBM� QSPCMFN� JT� LOPXO�
BT�4-".�

5P�BDIJFWF�UIF�POMJOF�4-".�UBTL
�XF�NBLF�VTF�PG�
UIF�DPNCJOBUJPO�PG� UIF�NFBTVSFNFOUT� GSPN�-J%"3
�
*.6
� BOE� (/44� UP� FTUJNBUF� UIF� WFIJDMF� TUBUF� JO�
BO� VOLOPXO� FOWJSPONFOU� BOE� PVUQVU� UIF� WFIJDMFʟT�
QPTF� 	J�F�
� QPTJUJPO� BOE� PSJFOUBUJPO
�� 5IF� WFIJDMFʟT�
QPTF� BOE� UIF� MJEBS� NFBTVSFNFOUT� BSF� GVSUIFS� VTFE�
GPS� SFHJTUSBUJPO� PG� UIF� QPJOU� DMPVE� UP� CVJME� B� �%�
PDDVQBODZ�HSJE�NBQ�� *O� UIJT�XPSL
� UIF�TJ[F�PG�FBDI�
HSJE�JO�UIF�PDDVQBODZ�HSJE�JT�TFU�UP�CF�����N�̫ �����N�

���� %FDJTJPO�.BLJOH
"T�UIF�ʠCSBJOʡ�PG�BVUPOPNPVT�WFIJDMFT
�EFDJTJPO�

NBLJOH�TZTUFN�JT�TJHOJp�DBOU�GPS�UIF�TBGF�BOE�F⒏��DJFOU�
ESJWJOH�PG�WFIJDMFT��%FDJTJPO�NBLJOH�JT�UIF�USBOTJUJPO�
CFUXFFO� UIF� QFSDFQUJPO� NPEVMF� BOE� UIF� NPUJPO�
QMBOOJOH�NPEVMF��*O�HFOFSBM
�UIF�JOQVUT�PG�EFDJTJPO�
NBLJOH� TZTUFN� BSF� FOWJSPONFOUBM� DMVFT� BOE� TUBUVT�
PG� FHP� WFIJDMF
� XIJMF� UIF� PVUQVUT� BSF� B� TFSJFT� PG�
TUSBUFHJFT� JODMVEJOH� IJHI�MFWFM� CFIBWJPST� BOE� MPX�
MFWFM�DPOUSPM�DPNNBOET�UIBU�BSF�GFE�JOUP�UIF�NPUJPO�
QMBOOJOH�NPEVMF�

���� 1MBOOJOH
5P� TPMWF� UIF� PQUJNBM� QMBOOJOH� UBTL� XJUI�

BCTUSBDUJPO� BOE� TJNQMJp�DBUJPO
� XF� CSFBL� UIF� UBTL�
VQ� JOUP� B� IJFSBSDIZ� PG� PQUJNJ[BUJPO� QSPCMFNT�� #Z�
EPJOH� UIJT
� XF� DBO� UBJMPS� UIF� JOQVUT� BOE� PVUQVUT�
PG� FBDI� PQUJNJ[BUJPO� QSPCMFN� UP� UIF� DPSSFDU� MFWFM�
PG�BCTUSBDUJPO��"U�UIF�UPQ�PG�UIJT�IJFSBSDIZ�JT�UIF�
NJTTJPO� QMBOOJOH
� XIJDI� GPDVTFT� PO� TPMWJOH� UIF�
BVUPOPNPVT� ESJWJOH� NJTTJPO� PG� OBWJHBUJOH� UP� UIF�
EFTUJOBUJPO�BU�UIF�NBQ�MFWFM��5IF�OFYU�MFWFM�JT�UIF�
CFIBWJPS� QMBOOJOH
� EFDJEJOH� XIJDI� CFIBWJPST� UIF�
WFIJDMF�TIPVME�UBLF��8F�UIFO�BEPQU�B�MPDBM�QMBOOFS�UP�
DBMDVMBUF�B�DPMMJTJPO�GSFF�QBUI�BOE�B�WFMPDJUZ�QSPp�MF�
UP� UIF� SFRVJSFE� HPBM� TUBUF�� 'JOBMMZ
� UIF� DPNQVUFE�
NPUJPO�QMBO�JT�QBTTFE�UP�UIF�DPOUSPMMFST�UP�GPMMPX��
&BDI� PG� UIFTF� PQUJNJ[BUJPO� QSPCMFNT�IBT� EJ⒎�FSFOU�
PCKFDUJWFT�BOE�DPOTUSBJOUT�UP�TPMWF�JU
�XIJDI�XF�XJMM�
EJTDVTT�JO�EFUBJM�JO�UIF�OFYU�TFDUJPO�

�� .FUIPEPMPHZ

*O� UIJT� TFDUJPO
� UIF� FYQMPSBUJPO� BOE� TXFFQJOH�
NJTTJPO� BSF� p�STUMZ� JOUSPEVDFE�� 5IFO
� UIF� EFUBJMFE�
BMHPSJUINT�GPS�FBDI�NPEVMF�JT�GPSNVMBUFE�

���� 5BTLT
������ &YQMPSBUJPO
8IFO� UIF� TXFFQFS� FOUFST� BO� VOLOPXO� BSFB� GPS�

UIF�p�STU�UJNF
�UIF�FYQMPSBUJPO�UBTL�JT�BDUJWBUFE��5IF�
NJTTJPOT�PG�UIF�FYQMPSBUJPO�UBTL�BSF�GVMMZ�FYQMPSJOH�
UIF� EFTJHOBUFE� BSFB� BOE� DPOTUSVDUJOH� B�NBQ� JO� UIF�
NFBOUJNF�� 8IJMF� FYQMPSJOH
� PCTUBDMFT� MJLF� QBSLFE�
WFIJDMFT
�DVSCT
�BOE�PUIFS�TUBUJD�PCKFDUT�BSF�QMPUUFE�PO�
UIF�NBQ��%ZOBNJD�PCTUBDMFT
�TVDI�BT�NPWJOH�WFIJDMFT��
BOE�QFEFTUSJBOT
�XPOʟU�CF�SFDPSEFE�JOUP�UIF�p�OBM�NBQ
�
CVU�UIFZ�XJMM�CF�VTFE�GPS�DPMMJTJPO�BWPJEBODF�

'JHVSF��ɹ�*MMVTUSBUJPO�PG�UIF�TFOTPST�MBZPVU�
PG�UIF�USVDL�
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5P� FYQMPSF� DPOUJOVPVTMZ
� UIF� TXFFQFS� OFFET� UP�
VQEBUF� JUT� UBSHFU� BOE� QMBO� QBUIT� BU� B� GBJSMZ� IJHI�
GSFRVFODZ�PO�UIF�DPOTUSVDUJOH�NBQ��0ODF�UIF�RVBMJUZ�
BOE� DPNQMFUFOFTT� PG� UIF� NBQ� SFBDIFT� UIF� EFTJSFE�
MFWFM
� UIF� FYQMPSBUJPO� NJTTJPO� JT� pOJTIFE� BOE� UIF�
VQEBUF�PG�UIF�NBQ�JT�UFSNJOBUFE�

����� 4XFFQJOH�
5IF� TXFFQJOH� NJTTJPO� SFRVJSFT� UIF� FYQMPSBUJPO�

NJTTJPO� UP�CF�DPNQMFUFE�BU� MFBTU�PODF��5IF�HPBM�PG�
UIF�TXFFQJOH�NJTTJPO�JT�UP�DPWFS�UIF�EFTJHOBUFE�BSFB�
CZ�UIF�XJEUI�PG�UIF�TXFFQFS�DMFBOJOH�TZTUFN��"U�UIF�
CFHJOOJOH�PG�UIF�TXFFQJOH�NJTTJPO
�B�QBUI�PQUJNJ[FS�
HFOFSBUFT�B�SFMBUJWF�PQUJNBM�TXFFQJOH�QBUI�XJUI�IJHI�
DPWFSBHF� SBUF� BOE� TIPSU� USBWFMJOH� EJTUBODF�� 5IFO
�
UIF�TXFFQFS�GPMMPXT�UIF�QBUI�BOE�BWPJET�BOZ�EZOBNJD�
PCTUBDMFT��5IF�TXFFQJOH�NJTTJPO�FOET�XIFO�UIF�FOUJSF�
QBUI�JT�FYFDVUFE�

��� 1FSDFQUJPO�BOE�5SBDLJOH
����� �%�1FSDFQUJPO
"T�NFOUJPOFE� JO�4FDUJPO� �
� UISFF� -J%"3T� BOE�

UISFF�DBNFSBT�BSF�JOTUBMMFE�BOE�OFFE�UP�CF�DBMJCSBUFE�
UPHFUIFS�� 8F� VTF� UIF� PQFO� TPVSDF� 304� DBNFSB�
DBMJCSBUJPO�QBDLBHF�UP�HFU�UIF�JOUSJOTJD�WBMVF�GPS�UIF�
DBNFSB�BOE�UIF�7FMP�DBN�	�
�UP�HFU�UIF�FYUSJOTJD�WBMVF�
CFUXFFO� DBNFSBT� BOE� -J%"3T�� 5IFTF� DBMJCSBUJPOT�
BSF�POMZ�OFFEFE�UP�CF�EPOF�PODF�VOMFTT�BOZ�TFOTPST�
MBZPVU�DIBOHFT�

"T�TIPXO�JO�'JHVSF��
�UIF�QFSDFQUJPO�QSPDFTT�IBT�
UISFF�TUFQT��'JSTU
�UISFF�-J%"3T�GVTJPO�JT�EPOF�UP�
JODSFBTF� UIF� EFOTJUZ� PG� UIF� QPJOU� DMPVE� PO� PCKFDUT��
4FDPOE
� VTJOH� DBMJCSBUJPO� QBSBNFUFST
� UIF� NPEJpFE�
.79�/FU� 	�
� GVTFT� NVMUJ�NPEBM� MPX�MFWFM� GFBUVSFT�
GSPN��%�-J%"3T�BOE�JOEVTUSJBM�DBNFSBT�UP�HFOFSBUF�
�%� JOGPSNBUJPO� PG� TVSSPVOEJOH� PCKFDUT� JO� UIF� MPDBM�
DPPSEJOBUF� GSBNF
� JODMVEJOH� MPDBUJPOT
� EJNFOTJPOT
�
PSJFOUBUJPOT
� BOE� DPOpEFODF� TDPSFT� PG� UIF� PCKFDUT��
'JOBMMZ
�DPNCJOFE�XJUI�UIF�MPDBMJ[BUJPO�JOGPSNBUJPO
�
UIFTF� PVUQVUT� JO� UIF� MPDBM� DPPSEJOBUF� GSBNF� BSF�
DPOWFSUFE� JOUP� UIF� HMPCBM� DPPSEJOBUF� GSBNF� BT� UIF�
JOQVUT�GPS�USBDLJOH�DPNQPOFOU�

����� �%�.VMUJ�0CKFDU�5SBDLJOH
5P� HFOFSBUF� EZOBNJD� BOE� TUBUJD� PCKFDUT
� UIF�

"#�%.05� BMHPSJUIN� 	�
� JT� BEPQUFE�� *U� NBJOMZ�
JODMVEFT���NPEVMFT
�XIJDI�BSF��%�PCKFDU�EFUFDUJPO
�
�%� ,BMNBO� pMUFS
� EBUB� BTTPDJBUJPO
� BOE� CJSUI� BOE�
EFBUI�NFNPSZ���%�PCKFDU�EFUFDUJPO�BDDFQUT�UIF�QPJOU�
DMPVE� UP� HFOFSBUF� QFSDFQUJPO� SFTVMUT�� �%� ,BMNBO�
pMUFS�QSFEJDUT� UIF�TUBUF�PG�PCKFDU� USBKFDUPSJFT� GSPN�
UIF� QSFWJPVT� GSBNF� UP� UIF� DVSSFOU� GSBNF� GPS� TUBUF�
FTUJNBUJPO��5IF�)VOHBSJBO�BMHPSJUIN�JT�VUJMJ[FE�GPS�
EBUB�BTTPDJBUJPO��5IF�#JSUI�BOE�EFBUI�NFNPSZ�NPEVMF�
JT�VTFE�GPS�BEEJOH�OFX�USBKFDUPSJFT�PS�SFNPWJOH�MPTU�
USBKFDUPSJFT��"GUFS�BMM�UIFTF�QSPDFTTFT
�EZOBNJD�BOE�
TUBUJD�PCKFDUT�DBO�CF�EJ⒎FSFOUJBUFE�

��� -PDBMJ[BUJPO�BOE�.BQQJOH
5P� BDIJFWF� POMJOF�4-".� UBTL
� XF�NBLF� VTF� PG�

UIF� DPNCJOBUJPO� PG�'�-0".� 	�
� BOE�0DUP.BQ� 	�
� UP�
MPDBMJ[F�UIF�USVDL�BOE�CVJME�UIF�TVSSPVOEJOH�NBQ�JO�
BO�VOLOPXO�FOWJSPONFOU�BU�UIF�TBNF�UJNF�

'PS� UIF�-J%"3�PEPNFUSZ
�'�-0".�GPSNVMBUFT�
UIF�4-".�QSPCMFN�BT�TDBO�UP�TDBO�NBUDI�BOE�TDBO�
UP�NBQ�SFpOFNFOU��5IF�JEFB� JT�UP�FYUSBDU�FEHF�BOE�
QMBOBS� GFBUVSFT� GSPN� UIF� MBTFS� TDBO
� BOE� UIFO� UIF�
GFBUVSFT�BSF�VTFE�UP�FTUJNBUF�UIF�PQUJNBM�QPTF�PG�UIF�
USVDL�CFUXFFO�UIF�DVSSFOU�GSBNF�BOE�UIF�HMPCBM�NBQ�CZ�
NJOJNJ[JOH�QPJOU�UP�QMBOF�BOE�QPJOU�UP�FEHF�EJTUBODF��
*O� BEEJUJPO
� XF� BMTP� NPEJGZ� UIF� '�-0".� QBDLBHF�
BOE�NBLF� JU� DBQBCMF� PG� SFDFJWJOH� TFOTPS� EBUB� GSPN�
*.6�BOE�(/44��5IF�FTUJNBUFE�-J%"3�PEPNFUSZ�JT�
UIFO�GVTFE�XJUI�UIF�PEPNFUSZ�GSPN�*.6�BOE�(/44�
TFOTPST�UP�IBWF�B�CFUUFS��%�QPTF�FTUJNBUJPO�BOE�BU�
UIF�TBNF�UJNF�LFFQ�MPX�DPNQVUBUJPOBM�DPTU�

5IF� MPDBMJ[BUJPO� SFTVMUT� BSF� UIFO� QBTTFE� UP�
0DUP.BQ� GPS� DPOTUSVDUJOH� B� �%�NBQ��5IF�NBQQJOH�
BQQSPBDI�JT�CBTFE�PO�PDUSFFT�BOE�VTFT�QSPCBCJMJTUJD�

'JHVSF��ɹ4USVDUVSF�PG�EFFQ�MFBSOJOH�CBTFE�
OFVSBM�OFUXPSL
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PDDVQBODZ� FTUJNBUJPO�� *U� FYQMJDJUMZ� SFQSFTFOUT� OPU�
POMZ� PDDVQJFE� TQBDF
� CVU� BMTP� GSFF� BOE� VOLOPXO�
BSFBT��5IF�SFTVMUJOH��%�PDDVQBODZ�NBQ�JT�UIFO�VTFE�
UP�HFOFSBUF�NVMUJ�MBZFSFE�QSPKFDUFE��%�NBQT
�XIJDI�
BMMPXT� UIF�QMBOOJOH�DPNQPOFOU� UP�QMBO�B�ESJWF�BCMF�
QBUI�BT�XFMM�BT�BWPJEJOH�BOZ�DPMMJTJPO�

���� %FDJTJPO�.BLJOH
8F�BEPQU�p�OJUF�TUBUF�NBDIJOF�	'4.
�UP�JNQMFNFOU�

PVS� EFDJTJPO�NBLJOH� NPEVMF�� '4.� JT� UIF� NPTU�
SFQSFTFOUBUJWF� SVMF�CBTFE� NFUIPE�� 8JUI� EJTDSFUF�
JOQVUT� BOE� PVUQVUT
� DPSSFTQPOEJOH� BDUJPOT� BSF�
HFOFSBUFE� EFQFOEJOH� PO� UIF� SFTQPOEJOH� UP� FYUFSOBM�
FWFOUT�BOE�TUBUFT�PG�BHFOUT�BSF�UIFO�USBOTJUFE�GSPN�
POF�UP�BOPUIFS�

#BTFE� PO� PVS� UBTLT
� XF� EFTJHO� B� NJTTJPO� TUBUF�
NBDIJOF�BT�TIPXO�JO�'JHVSF����5IFSF�BSF�UXP�NBJO�
QIBTFT�� FYQMPSBUJPO� BOE� TXFFQJOH�� 'JSTU
� XIFO� UIF�
WFIJDMF� JT�TUBSUFE
� UIF�DVSSFOU�TUBUF�EJSFDUMZ�NPWFT�
GPSXBSE�UP�UIF�FYQMPSBUJPO�TUBUF�BOE�TFOET�PVU�TJHOBMT�
UP� UIF� QMBOOJOH� NPEVMF� UP� TUBSU� UIF� FYQMPSBUJPO�
UBTL��5IFO�JU�XBJUT�GPS�UIF�FYQMPSBUJPO�p�OJTI�TJHOBM�
BOE� DIBOHFT� UP� TXFFQJOH� TUBUF�� "GUFS� FOUFSJOH� UIF�
TXFFQJOH� TUBUF
� JU� XJMM� HFOFSBUF� B� TJHOBM
� XIJDI�
USJHHFST� UIF� QMBOOJOH� NPEVMF� UP� HFOFSBUF� DPWFSBHF�
QBUI�

#FTJEFT� PG� UIF� NJTTJPO� TUBUF� NBDIJOF
� XF� BMTP�
EFTJHO�B�WFIJDMF�TUBUF�NBDIJOF�BOE�B�CFIBWJPS�TUBUF�
NBDIJOF�� 5IF� WFIJDMF� TUBUF� NBDIJOF� NPOJUPST� UIF�
IBSEXBSFʟT� IFBMUI� TUBUVT� BOE� HFOFSBUFT� BMBSN� JG�
BOPNBMZ�GFBUVSFT�BQQFBST��5IF�CFIBWJPS�TUBUF�NBDIJOF�
NPOJUPST�XIFUIFS� UIFSF�BSF�VOFYQFDUFE�WFIJDMFT�PS�
QFEFTUSJBOT�BQQFBS��"OE�JG�TVDI�DBTF�IBQQFOT
�JU�XJMM�
HFOFSBUF�TJHOBMT�UP�JOUFSSVQU�UIF�DVSSFOU�NJTTJPO�BOE�
USJHHFS�UIF�QMBOOJOH�NPEVMF�UP�HFOFSBUF�B�TBGF�QBUI�

���� 1MBOOJOH
������ &YQMPSBUJPO�1MBOOFS
"T� JOEJDBUFE� JO� 'JHVSF� �
� UIF� UBTL� GPS� UIF�

FYQMPSBUJPO�QMBOOFS�JT�UP�BOBMZ[F�UIF�NBQ�BOE�WFIJDMF�
TUBUF
� BOE� UIFO� QSPWJEF� B� HMPCBM� SFGFSFODF� QBUI��
5IF� QMBOOJOH� TQBDF� PG� UIF� FYQMPSBUJPO� QMBOOFS� JT�
BO�PDDVQBODZ�HSJE�NBQ
�JO�XIJDI�FBDI�OPEF�DPOUBJOT�
UIF�QPTJUJPO�JOGPSNBUJPO�	Y
�Z
�BOE�UIF�QSPCBCJMJUZ�PG�
XIFUIFS�JU�JT�PDDVQJFE�CZ�BO�PCTUBDMF�

*O� UIF�'JHVSF� �
� UIF� FYQMPSBUJPO� QMBOOFS� p�STUMZ�
EFUFDUT�GSPOUJFST
�XIJDI�GPSN�UIF�CPVOEBSZ�CFUXFFO�
LOPXO�BOE�VOLOPXO�TQBDFT��5P�CF�NPSF�TQFDJp�D
�UIF�
VOLOPXO�TQBDF�IBT�B�WBMVF�PG����BOE�UIF�LOPXO�TQBDF�
IBT�B�WBMVF�GSPN���UP����
�JOEJDBUJOH�UIF�QPTTJCJMJUZ�
PG�PDDVQBODZ��"�GSPOUJFS�JT�B�SFHJPO�PG�JOUFSFTU�XIFSF�
UIF�HPBM�JT�TFU�GPS�UIF�WFIJDMF�UP�SFBDI��5IF�QPTJUJPO�
PG� UIF� HPBM� JT� PCUBJOFE� CZ� DBMDVMBUJOH� UIF� EJTUBODF�
CFUXFFO� UIF� GSPOUJFST� BOE� UIF� WFIJDMF� TUBUF
� BOE�
TFMFDUJOH�UIF�DMPTFTU�POF�

'JHVSF��ɹ�.JTTJPO�TUBUF�NBDIJOF 'JHVSF��ɹ1MBOOJOH�q�PX�DIBSU
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5P�SFBDI�UIF�HPBM�QPTJUJPO�UISPVHI�B�DPMMJTJPO�GSFF�
QBUI
�XF� JNQMFNFOU�B� TBNQMJOH�CBTFE�QBUI�QMBOOJOH�
NFUIPE�CBTFE�PO�UIF�335�$POOFDU�BMHPSJUIN�	��

�XIFSF�
CPUI� PG� UIF� TUFFSJOH� DPOTUSBJOT� BOE� OPOIPMPOPNJD�
LJOFNBUJDT�BSF�UBLFO�JOUP�DPOTJEFSBUJPO�

5IF�NFUIPE�XPSLT�CZ�JODSFNFOUBMMZ�CVJMEJOH�UXP�
SBQJEMZ��FYQMPSJOH�SBOEPN�USFFT�	335T
�	��
�SPPUFE�BU�
UIF�TUBSU�BOE�UIF�HPBM�DPOpHVSBUJPOT��8IJMF�FYUFOEJOH�
OPEFT
� B� TFRVFODF� PG� QPJOUT� BSF� JOTFSUFE� CBTFE� PO�
UIF�LJOFNBUJD�NPEFM��5IF�KVODUJPO�DPOEJUJPO�GPS�CPUI�
USFFT� JT� DIFDLFE� BU� FWFSZ� JUFSBUJPO� BOE� UIF� QBUI�
JT� GPVOE� PODF� UIF� DPOEJUJPO�NFFUT��/PUJDF� UIBU� UIF�
KVODUJPO�DPOEJUJPO�BMTP�DPOTJEFST�UIF�WFIJDMF�NPEFM��
5IFSFGPSF
� UIF� FYQMPSBUJPO� QBUI� JT� BMXBZT� GFBTJCMF�
GPS�WFIJDMF�NBOFVWFS�

5IF� NBJO� DIBMMFOHF� PG� UIF� FYQMPSBUJPO� QMBOOJOH�
JT� UIF�VQEBUF� GSFRVFODZ��"MUIPVHI�335�$POOFDU� JT�
B�SFMBUJWFMZ�GBTU�QMBOOJOH�BMHPSJUIN
�UIF�DPNQVUBUJPO�
UJNF�TDBMFT�VQ�XIFO�UIF�NBQ�HSPXT��5P�TUBCJMJ[F�UIF�
VQEBUF�GSFRVFODZ�BOE�TQFFE�VQ�UIF�QMBOOJOH�QSPDFTT
�
XF� MJNJU� UIF� TBNQMJOH� TQBDF� VTJOH� B� UJNF�WBSJFE�
FMMJQTF
� JOTQJSFE�CZ� UIF�CBUDI� JOGPSNFE� USFFT� 	#*5
�
BMHPSJUIN�	��
��5IF�TBNQMJOH�TQBDF�JT�BO�FMMJQTF�XIPTF�
GPDVTFT�BSF�UIF�HPBM�QPTJUJPO�BOE�UIF�WFIJDMF�QPTJUJPO
�
XIJMF�UIF�FDDFOUSJDJUZ�PG�UIF�FMMJQTF�JT�EFDJEFE�CZ�UIF�
#*5�BMHPSJUIN�BOE�DIBOHFE�XJUI�UIF�JUFSBUJPO�UJNFT�

����� 4XFFQJOH�1MBOOFS
5P�DPWFS�UIF�EFTJHOBUFE�BSFB
�XF�QSPQPTF�B�OPWFM�

DPWFSBHF� QBUI� QMBOOJOH� BMHPSJUIN
� XIJDI� JODMVEFT�
UISFF� TUFQT
� BT� TIPXO� JO�'JHVSF� ��� 'JSTU
� UIF� NBQ�
JT� QPTU�QSPDFTTFE� XJUI� NPSQIPMPHJDBM� PQFSBUJPOT�
BOE� DPOWFYJpDBUJPO� UP� SFEVDF� UIF� VODFSUBJOUZ� JO�
UIF�NBQ��4FDPOE
�CBTFE�PO�UIF�QPTU�QSPDFTTFE�NBQ
�
UIF� CPVTUSPQIFEPO� DFMMVMBS� EFDPNQPTJUJPO� 	#$%
� JT�
NPEJpFE� UP� HFOFSBUF� QBUI� TFHNFOUT� UIBU� DPWFS� UIF�
TXFFQJOH�BSFB�DPOTJEFSJOH�WFIJDMF�EZOBNJDT��'JOBMMZ
�
B�HFOFSBMJ[FE�USBWFMJOH�TBMFTNBO�QSPCMFN�	(541
�JT�
GPSNVMBUFE�BOE�TPMWFE�UP�DPOOFDU�UIF�QBUI�TFHNFOUT�
GPS�B�$11�QBUI�XJUI�UIF�NJOJNVN�MFOHUI�

5IF� PQUJNJ[BUJPO� QSPCMFN� PG� UIF� $11� IBT� UXP�
PCKFDUJWF� WBSJBCMFT�� UIF� DPWFSBHF� SBUF� BOE� UIF�
MFOHUI� PG� UIF� TXFFQJOH� QBUI��5IF� DPWFSBHF� SBUF� PG�
B�TXFFQJOH�BSFB�JT�EFpOFE�BT�UIF�SBUJP�CFUXFFO�UIF�
OVNCFS� PG� DPWFSFE� HSJET� BOE� UIF� OVNCFS� PG� UPUBM�
HSJET�� 5IF� BMHPSJUIN� NBYJNJ[FT� UIF� DPWFSBHF� SBUF�
BOE� NJOJNJ[FT� UIF� MFOHUI� PG� UIF� TXFFQJOH� QBUI� UP�
SFBDI�UIBU�DPWFSBHF�SBUF�

����� #FIBWJPS�1MBOOFS
#FIBWJPS�QMBOOFS�EFBMT�XJUI�VOFYQFDUFE�PCKFDUT��

5IF� JOQVUT� BSF� UIF� NJTTJPO� QBUI� BOE� B� MJTU� PG� UIF�
TVSSPVOEJOH� PCKFDUT� GSPN� UIF� QFSDFQUJPO� NPEVMF�
BOE� UIF� USBDLJOH� NPEVMF�� *U� NPOJUPST� XIFUIFS� UIF�
TVSSPVOEJOH� PCKFDUT� 	DBST� PS� QFEFTUSJBOT
� CMPDL�
UIF� QBUI� PS� UFOE� UP� DPMMJEF� XJUI� UIF� FHP� WFIJDMF��
*G� TVDI� DBTF� JT� EFUFDUFE
� UIF� CFIBWJPS� QMBOOFS�XJMM�
TUBSU�UP�SFQMBDF�UIF�VOTBGF�QBSU�PG�UIF�NJTTJPO�QBUI�
XJUI� UIF� TBGF� QBUI�� 0VS� QMBOOFS� VTFT� UIF� IZCSJE�
"ñ� BMHPSJUIN� UP� HFOFSBUF� BWPJEBODF� QBUI�� 5IF�
IZCSJE� "ñ� JT� B� SPCVTU� QBUI� QMBOOJOH� NFUIPE� GPS�
OPO�IPMPOPNJD� SPCPUT� TVDI� BT� BVUPOPNPVT� WFIJDMFT��
$PNQBSFE� XJUI� UIF� PSJHJOBM� "ñ� BMHPSJUIN
� JU� BMTP�
DPOTJEFST�UIF�MJNJUBUJPO�PG�UIF�UVSOJOH�BOHMF�

����� -PDBM�1MBOOFS
5P�JODSFBTF�UIF�SPCVTUOFTT�PG�UIF�TZTUFN
�B�MPDBM�

QMBOOFS� JT� JNQMFNFOUFE� CFUXFFO� UIF� HMPCBM� QMBOOFS�
BOE�UIF�DPOUSPM�NPEVMF��5IF�MPDBM�QMBOOFS�JT�EFTJHOFE�
UP� HFOFSBUF� B� qFYJCMF� BOE� TNPPUI� QBUI�� 'PS� UIJT�
QVSQPTF
�UIF�EZOBNJD�XJOEPX�BQQSPBDI�	%8"
�	��
�JT�
BEPQUFE�� 5IF� %8"� JT� DBQBCMF� PG� QMBOOJOH� JO� SFBM�
UJNF�BOE�HFOFSBUJOH�DPMMJTJPO�GSFF�USBKFDUPSJFT�

$PNQBSFE�UP�UIF�SFHVMBS�%8"�XIJDI�IBT�HPBMT
�
PCTUBDMFT
�BOE�TQFFE�DPTUT
�XF�BEE�OFX�DPTU�GVODUJPOT�
UP�DPQF�XJUI�PVS�TDFOBSJP��5IF�DPTU�GVODUJPOT�BSF�UIF�
GPMMPXJOH�

'JHVSF��ɹ&YQMPSBUJPO�QMBOOFS

'JHVSF��ɹ4XFFQJOH�QMBOOFS
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⿟� �4QFFE�DPTU��
'SFRVFOU�WFMPDJUZ�DIBOHJOH
� JODMVEJOH�TQFFE�

DIBOHJOH�BOE�TUFFSJOH�PTDJMMBUJPO
�JT�VOEFTJSBCMF�
BOE� NBZ� DBVTF� VODPNGPSUBCMF� NBOFVWFST�� 5IJT�
DPTU�QFOBMJ[FT�WFMPDJUZ�DIBOHFT��5IF�DPTU�WBMVF�JT�
QSPQPSUJPOBM�UP�UIF�BCTPMVUF�EJ⒎FSFODF�CFUXFFO�
QSFWJPVT�WFMPDJUZ�TUBUF�BOE�OFX�WFMPDJUZ�TUBUF�

⿟� �4UBUJD�PCTUBDMF�DPTU��
"� OFXMZ� JOUSPEVDFE� DPTU� NFBTVSFT� UIF�

EJTUBODF� GSPN� UIF� DPOTJEFSFE� USBKFDUPSZ� UP�
UIF�TUBUJD�PCTUBDMFT��5IF�DPTU� JT�[FSP�XIFO�BMM�
PCTUBDMFT� BSF� MPDBUFE� PVU� PG� UIF� TBGF� SFHJPO�
BMPOH�UIF�USBKFDUPSZ�

⿟� �%ZOBNJD�PCTUBDMF�DPTU��
4JNJMBS�UP�UIF�TUBUJD�PCTUBDMF�DPTU
�UIJT�DPTU�

NFBTVSFT� UIF� EJTUBODF� GSPN� UIF� FHP� WFIJDMF�
USBKFDUPSZ� BOE� UIF� USBKFDUPSJFT� PG� EZOBNJD�
PCTUBDMFT��5IF�DPTU�JT�[FSP�XIFO�BMM�USBKFDUPSJFT�
PG� EZOBNJD� PCTUBDMFT� NBJOUBJO� B� TBGF� EJTUBODF�
GSPN�UIF�USBKFDUPSZ�

��� $POUSPM
*O�PSEFS�UP�FYFDVUF�UIF�QBUI
�XF�JNQMFNFOU�B�1*%�

DPOUSPMMFS�BT�TIPXO�JO�'JHVSF����'JSTU
�UIF�DPOUSPMMFS�
TFMFDUT�B�TFRVFODF�PG�XBZ�QPJOUT�GSPN�UIF�MPDBM�QBUI�
BOE�pOE�B�DPOUJOVPVT�pUUJOH�DVSWF��/FYU
� UIF� JOQVU�
PG� UIF� 1*%� DPOUSPMMFS� JT� UIF� TUFFSJOH� BOHMF� FSSPS�
BOE� UIF� MBUFSBM� EFWJBUJPO
� XIJDI� BSF� PCUBJOFE� GSPN�
UIF�pUUFE�DVSWF��5IFO
�UIF�1*%�DPOUSPMMFS�XJUI�UIF�
EZOBNJD� WFIJDMF� NPEFM� TFOET� PVU� B� TUFFSJOH� BOHMF�
DPNNBOE� JO� PSEFS� UP� DPSSFDU� UIPTF� UXP� EFWJBUJPOT��
'JOBMMZ
�B�EJTDSFUF�TUFFSJOH�pMUFS�JT�JOUSPEVDFE�UP�UIF�
TZTUFN
� DPOTJEFSJOH� UIF� UIFSNPFMFDUSJD� QSPQFSUZ� PG�
UIF�TUFFSJOH�DPMVNO�

� %FNPOTUSBUJPO�3FTVMU

��� .BQT�BOE�&YQFSJNFOU�4FUUJOHT
5P� BDDFTT� UIF� QFSGPSNBODF� PG� UIF� QSPQPTFE�

SPBE� TXFFQFS� TZTUFN
� XF� QFSGPSN� UIF� UFTU� BU� UIF�
*5$"ʟT� QBSLJOH� MPU� BT� TIPXO� JO� 'JHVSF� ��� 5IF�
CPVOEBSZ�IJHIMJHIUFE� JO�SFE� JO�'JHVSF���SFQSFTFOUT�
UIF�EFTJHOBUFE�BSFB�PG�UIF�FYQMPSBUJPO�BOE�TXFFQJOH�
NJTTJPOT�

��� &YQMPSBUJPO�3FTVMUT
����� �%�.BQ
5IF�NBQ� CVJMU� UISPVHI� UIF� FYQMPSBUJPO� TUBHF� JT�

TIPXO�JO�'JHVSF�����5IF��%�NBQ�JT�UIFO�DPNQSFTTFE�
UP�PDDVQBODZ�HSJE�NBQ�

'JHVSF��ɹ$POUSPM�qPX�DIBSU�

'JHVSF��ɹ"�CJSEʟT�FZF�WJFX�PG�UIF�QBSLJOH�MPU�
BU�*TV[V�5FDIOJDBM�$FOUFS�PG�"NFSJDB��
5IF�USVDL�PO�UIF�SPBE�BU�UIF�CPUUPN�JT�
UIF�UFTUJOH�WFIJDMF�

'JHVSF���ɹ�%�.BQ



&YQMPSBUJPO BOE 4XFFQJOH GPS "VUPOPNPVT 4XFFQFS 5SVDL JO UIF (FPGFODF 4DFOBSJP

ʵ �� ʵ

����� 0CKFDU�"WPJEBODF
"T� JT� TIPXO� JO� 'JHVSF� ��	B

� EVSJOH� UIF�

FYQMPSBUJPO�TUBHF
�BO�VOFYQFDUFE�NPWJOH�WFIJDMF�UIF�
FYQMPSBUJPO� QBUI�� 5IPVHI� UIF� FYQMPSBUJPO� QMBOOFS�
GBJMT�UP�HFOFSBUF�B�DPMMJTJPO�GSFF�HMPCBM�QBUI�JO�UJNF��
5IF�MPDBM�QMBOOFS�EFUFDUT�UIF�QPTTJCMF�DPMMJTJPO�BOE�
HFOFSBUFT� B� TIPSU� DPMMJTJPO�GSFF� QBUI� UP� BWPJE� UIF�
NPWJOH�WFIJDMF�'JHVSF���	C
��*U�FOBCMFT�UIF�WFIJDMF�UP�
QBTT�UIF�PCKFDU�XIFO�UIF�FYQMPSBUJPO�QMBOOFS�pOET�B�
OFX�QBUI�GPS�WFIJDMF�UP�GPMMPX�'JHVSF���	D
�

��� 4XFFQJOH�3FTVMU
*O� UIJT� TFDUJPO
� UIF�$11� BMHPSJUIN� QSPQPTFE� JO�

4FDUJPO���JT�WBMJEBUFE��5P�EFNPOTUSBUF�UIF�EZOBNJD�
GFBTJCJMJUZ� PG� UIF� QSPQPTFE� BQQSPBDI
� B� UFTU�CFE�
WFIJDMF� JT� EFQMPZFE� JO� UIF� FYQMPSFE� QBSLJOH� MPU� UP�
FWBMVBUF�UIF�QBUI��5IF�DPWFSBHF�SBEJVT�PG�UIF�WFIJDMF�
JT�TFU�BT���HSJET��5IF�OVNCFS�PG�JUFSBUJPO�GPS�HFOFUJD�
BMHPSJUIN�JT������'JHVSF����

⿟� �&WBMVBUJPO�PG�UIF�FYFDVUFE�$11�QBUI
5P� GVSUIFS� WBMJEBUF� UIF� QSPQPTFE� BQQSPBDI
� UIF�

UFTU�CFE�USVDL�JT�FNQMPZFE�UP�GPMMPX�UIF�$11�QBUI�
QMBOOFE� CZ� UIF� QSPQPTFE� BQQSPBDI�� 5IF� FYFDVUFE�
WFIJDMF�QBUI�JT�HJWFO�JO�'JHVSF�����5IF�DPWFSBHF�SBUF�
BOE�UIF�QBUI�MFOHUI�PG�UIF�FYFDVUFE�QBUI�BSF���������
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Abstract

Due to the shortage of truck and bus drivers due to 
the declining birthrate and aging population in recent 
years and social problems such as the plight of local 
transportation and social changes such as the 
significant expansion of e�commerce, the practical 
application of autonomous vehicle operation of logistics 
and mobile services has been strongly desired. After 
organizing the state's response to this and introducing 
the technologies used in autonomous driving, I explain 
focusing on the demonstration experiment of the 
Fukuoka Airport bus conducted by Isuzu on the current 
state of automated driving of trucks and buses.
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� ๏ن・ΨΠυϥΠϯ

��� ಓ࿏ӡૹं྆๏
���� ೥ � ݄ʹɺߴ଎ಓ࿏౳ʹ͓͚Δ௿଎ࣗಈӡߦ

૷ஔΛඋ͑Δࣗಈंͷ技術ج४ͱͯ͠Ϩϕϧ � ͷࣗಈ
ӡߦ૷ஔͷอ҆ج४վਖ਼͕ͳ͞Εͨɻ

��� ಓ࿏ަ௨๏
ʹߋ ���� ೥ � ݄ʹ͸ɺվਖ਼ಓ࿏ަ௨๏͕੒ཱ͠ɺ

ಛఆࣗಈӡߦͱͯ͠ಛఆࣗಈӡߦओ೚ऀΛஔ͘͜ͱʹ
ΑΓϨϕϧ � ͕ೝΊΒΕͨɻ

��� ֤छΨΠυϥΠϯ・ج४
͜ͷ΄͔ɺࣗಈӡసͷීٴΛؑΈ֤छΨΠυϥΠϯ

͕ग़͞Ε͍ͯΔɻϨϕϧ � ͷಓ࿏ަ௨๏ֳ͕ܾٞఆ͞
Εͨͱ͸͍͑ɺͦͷ಺༰͸͍·ͩݶఆతͰ͋Γɺ͜Εʹ
ΑΔಓ࿏ӡૹं྆๏ͷվਖ਼΋ͳ͞Ε͍ͯͳ͍ঢ়گͰ͋
Δ͜ͱ͔Βɺ͜ ΕΒͷΨΠυϥΠϯɾج४Λ९क͢Δ͜ͱ
͕ॏཁͰ͋Δɻ
ᶃ�ࣗಈӡసंͷ҆શ技術ΨΠυϥΠϯ
ʢฏ੒ �� ೥ � ʣہ౔ަ௨লࣗಈंࠃఆɺࡦ݄
Ϩϕϧ �ɺ� ͷं྆ʹର͢Δ҆શʹؔΘΔཁ݅ �� ߲

໨Λ·ͱΊͨ΋ͷ
ᶄ�ެಓ࣮ূ࣮ݧͷͨΊͷΨΠυϥΠϯ
ʢฏ੒ �� ೥ � ிʣ࡯ܯఆɺࡦ݄
ಓ࿏ڐ༺࢖Մ౳ͷಛஈͷखଓͳ͠ʹ࣮ࢪՄೳͳެ

ಓ࣮ূ࣮ݧͷର৅Λ໌֬Խ
ᶅ�ࣗಈӡసͷެಓ࣮ূ࣮܎ʹݧΔಓ࿏ڐ༺࢖Մج४
ʢྩ࿨ � ೥ � ݄ެදɺ࡯ܯிʣ

ԕִࣗܕಈӡసγεςϜٴͼ௨ৗͷϋϯυϧɾϒ
ϨʔΩͱҟͳΔಛผͳ૷ஔͰૢ͢࡞Δࣗಈंͷެಓ
Մͷਃ੥ʹର͢Δऔѻڐ༺࢖ಓ࿏͍ͯͭʹݧ࣮ূ࣮
͍ͷج४ΛఆΊͨɻ
ᶆ�ԕִࣗܕಈӡసγεςϜͷެಓ࣮ূ࣮܎ʹݧΔಓ

࿏ڐ༺࢖Մͷਃ੥ʹର͢Δऔѻ͍ͷج४
ʢฏ੒ �� ೥ � ிʣ࡯ܯఆࡦ݄
ԕִૢ࡞Λ͜͏ߦͱ͕Ͱ͖Δࣗಈӡసंެಓ࣮ূ࣮

਑ͳͲΛ·ͱΊͨ΋ͷɻࢦ଄ߏΛՄೳͱ͢Δݧ
ᶇݶ�ఆ஍ҬͰͷແਓࣗಈӡసҠಈαʔϏεʹ͓͍ͯ

ཱྀ٬ࣗಈंӡૹ͕҆ऀۀࣄશੑɾརศੑΛ֬อ͢
ΔͨΊͷΨΠυϥΠϯ

ʢྩ࿨ݩ೥ � ʣہ౔ަ௨লࣗಈंࠃఆɺࡦ݄
ఆ஍Ҭ಺ͷϨϕϧݶ � ͷແਓࣗಈӡసҠಈαʔϏ

εͷ҆શ ɾੑརศੑΛ֬อ͢΂͖߲ࣄΛ·ͱΊͨ΋ͷɻ

� ࣗಈӡసͷཁૉٕज़

��� ੈքॳͷϨϕϧ �ࣗಈӡసٕज़
ॳʹɺ৐༻ंʹ͓͚Δࣗಈӡస技術Λ঺հ͢Δɻ࠷

ϗϯμ技術ڀݚॴ᷂͸ɺ���� ೥ � ݄ʹϨϕϧ � ࣗಈ
ӡసγεςϜʮτϥϑΟοΫδϟϜύΠϩοτʢौ଺ӡ
సػೳʣʯΛ౥ͨ͠ࡌ৽ܕϨδΣϯυΛ発ചͨ͠ɻ͜ Ε
͸ɺੈ քͰॳΊͯϨϕϧ � ࣗಈӡసͷࢦࣜܕఆΛऔಘ
ͨ͠΋ͷͰ͋Δɻࣗ ಈӡస͸ɺߴ଎ಓ࿏౳Ͱͷौ଺࣌
�� LN�I ҎԼͱ͍͏ݶఆ͞Εͨ৚݅ͷԼͰՄೳͱͳ
Γɺͦ ͷࡍɺલํ͔ΒࢹઢΛ֎͍͢ΘΏΔʠΞΠζΦϑʡ
͕ೝΊΒΕΔɻ
ਤ�ʹͦͷࣗಈӡߦ૷ஔͷߏ੒Λࣔ͢ɻηϯαͱͯ͠ ɺ

ද �ɹϓϩδΣΫτ�ςʔϚ 	�
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Χϝϥɺ-J%"3ʢ-JHIU�%FUFDUJPO�BOE�3BOHJOHʣɺϨʔ
μͰ֎քೝࣝΛ͠ɺ� ٿਫ਼౓஍ਤɺ(/44ʢશߴݩ࣍
ଌҐӴ੕γεςϜɿ�(MPCBM�/BWJHBUJPO�4BUFMMJUF�
4ZTUFNʣͷ৘ใΛ༻͍ͯɺࣗंҐஔٴͼಓ࿏ঢ়گΛ
೺Ѳ͢ΔγεςϜͱͳ͍ͬͯΔɻ

��� Ϣʔεέʔε �0%%
ࣗಈӡసΛ͑ߟΔࡍʹɺ·ͣͲ͏͍͏ӡߦઃྖܭҬ

0%%�
 ͰͲͷΑ͏ͳϢʔεέʔεʹରԠ͢΂͖͔Λߟ
͑Δ͜ͱ͔Β開࢝͢Δɻ͜ ͜Ͱ͍͏ɺϢʔεέʔεͱ͸ɺ
૸ߦγʔϯΛ۩ମతʹهड़ͨ͠γφϦΦΛ·ͱΊɺࣗ
ಈӡసͱͯ͠๬·͍͠;Δ·͍Λந৅తʹهड़ͨ͠΋
ͷΛ͢ࢦɻਤ �͸ࣗಈӡసαʔϏεͷۀࣄԽ·Ͱͷϓ
ϩηεΛࣔͨ͠΋ͷͰ͋Δɻ

ԿΒ͔ͷཁҼʹΑΓ 0%% ͷ৚݅Λຬͨ͞ͳ͍৔߹
ʹ͸ɺϚχϡΞϧӡస΁ͷ੾Γସ͑ɺॖୀӡసɺ
.3.�
 ౳ͷରԠΛͤͶ͹ͳΒͳ͍ɻ
஫ �
 0%%ʢӡߦઃྖܭҬɿ0QFSBUJPOBM�%FTJHO�

%PNBJOʣɿࣗಈӡసγεςϜ͕༗ޮʹ࡞ಈ͢Δ
લఏͱͳΔ૸ڥ؀ߦ৚݅Λࣔ͢

஫ �
 .3.ʢ.JOJNVN�3JTL�.BOFVWFSʣɿ࿏ݞͳͲ
΁ͷं྆ఀࢭ

��� ࣗಈӡసͷٕૅجज़
ࣗಈӡసʹ༻͍Δ技術Λػೳผʹ·ͱΊͨͷ͕ද �

Ͱ͋Δɻ࣍ ߲ΑΓॏཁͳ΋ͷΛநग़ͯ͠ղઆ͢Δɻ

��� ஍ਤݩ࣍ࡾਫ਼౓ߴ
ͱͳΔͷ͕ɺݩҐஔਪఆͳͲɺ͞·͟·ͳ৘ใͷݾࣗ

)%ʢߴਫ਼ࡉɿ)JHI�%FGJOJUJPOʣϚοϓɺμΠφϛοΫ
Ϛοϓͱ΋ݺ͹ΕΔߴਫ਼౓ͷ � ஍ਤͦͷ΋ͷɺ΋ݩ࣍
͘͠͸ɺͦΕʹަ௨ࢪઃ৘ใͳͲΛՃ͑ͨ΋ͷΛ͢ࢦɻ
࣍ͷͱ͓Γେ͖͘ � छྨʹ෼ผ͞ΕΔɻ
ᶃ�఺܈Ͱߏ੒͞ΕͨϙΠϯτΫϥ΢υϚοϓ
ᶄ�ಓ࿏৘ใΛ΋ͭϕΫλʔϚοϓɹ

ͳ͓ɺᶄʹ෇༩͞ΕΔಓ࿏৘ใͷྫͱͯ͠͸࣍ͷΑ
͏ͳ΋ͷ͕͋Δɻ

⿟�৴߸ػͷҐஔ
⿟�ंઢɺఀ ઢͷҐஔࢭ
⿟�ΨʔυϨʔϧߴɺ Սɺཱ ମަࠩͳͲͷಓ࿏ߏ଄෺
⿟�੍ݶ଎౓ɺಓ࿏੍ن৘ใ

��� ηϯγϯάσόΠε

����� -J%"3
-J%"3 ͸ ���� ೥୅͔Βඈػߦʹ౥͠ࡌ஍ܗௐࠪ

ͳͲؾ৅ͷ؍ଌʹ࢖ΘΕ͖ͯͨ技術Ͱɺۙ੺֎ઢϨʔ
βޫύϧεΛরࣹ͠ɺ෺ମʹ౰ͨͬͯ௓Ͷฦͬͯ͘Δ
·Ͱͷ࣌ؒΛܭଌɺ෺ମ·Ͱͷڑ཭ɾํ޲Λଌఆ͢Δ
σόΠεͰ͋Δɻి ೾ʹൺ΂ͯޫଋີ౓͕͘ߴɺ୹͍
೾௕ͷϨʔβޫΛར༻͢ΔͷͰ͍ߴਫ਼౓ͰҐஔɾܗঢ়
ͳͲΛݕग़Ͱ͖Δར఺͕͋Δ൓໘ɺޫΛٵऩ͢Δࠇ৭
෺ɺӍɾໄɾઇͳͲͷѱఱީԼͰ͸ݕग़ਫ਼౓͕Լ͕Δͱ
͍͏ෆརͳ఺΋͋Δɻ

����� ϛϦ೾Ϩʔμ
ϛϦ೾Ϩʔμ͸طʹ "%"4ʢઌਐӡసࢧԉγες

Ϝɿ"EWBODFE�%SJWJOH�"TTJTUBODF�4ZTUFNTʣͰଟ͘
ͷं྆ʹ౥͞ࡌΕ͍ͯΔɻ技術తʹ͸ɺϛϦ೾ͱݺ͹
ΕΔप೾਺ �� ()[ʙ��� ()[ ͷి೾Λ発͠ɺͦͷ
൓ࣹ೾Λଌఆ͢Δͱ͍͏΋ͷͰ͋ΔɻΧϝϥɺϨʔβͳ
Ͳʹൺ΂ͯໄɺӍɺεϞοά౳ͷڥ؀มԽʹΑΔӨڹ
Λड͚ʹ͘͘ɺর౓มԽʹؔ܎ͳ͘ର৅෺Λݕ஌͢Δ

ਤ �ɹϗϯμϨδΣϯυͷ૷ஔߏ੒ʢຊాٕ᷂ۀ޻ݚఏڙʣ

ग़యɿۀ࢈ࡁܦলʮࣗಈ૸ߦϏδωεݕ౼ձʮࣗಈ૸ߦͷ࣮ٴݱͼී޲ʹٴ
͚ͨऔ૊ใࠂͱํ਑ʯ7FSTJPO�����ʙϨϕϧ̐ࣗಈӡసαʔϏεͷࣾ
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౎੤ੲਾ
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ৢਦ

GPS/IMU ৈಖ২ਕઃ੪৉௕
५य़কンঐॵॳンॢ SLAM

ढ़ওছ Radar LiDAR
தఠణ७ン१ ७ン१ইগش४ঙン

টشढ़ঝঃ५プছンॽンॢ
�ਝ৒औोञ৽ଡ଼पৌखथ਍৸ऩཾ੊॑ੑ઴)

ॢটشংঝঃ५プছンॽンॢ
�५ॱشॺ৉ਡऊै०شঝऽदभপऽऊऩঝشॺ੿ਛ�

CACC LTE/5G C-V2X
೫࿒૰ଳ؞ඝ੿

HMI १ॖংش७य़গজॸॕ

ອ਑౪؞૯਑౪

ਃચ਍৸ ISO26262 ISO21448(SOTIF)
SaFAD ᅵশ৲३५ॸ঒
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͜ͱ͕Մೳʢ໷ؒ΋ݕ஌ՄೳʣͰ͋Δɻ͠ ͔͠ͳ͕Βɺ
ి೾ͷ൓ࣹ཰ͷ௿͍थ໦ɺஈϘʔϧശɺ発๐ενϩʔ
ϧͳͲͷݕग़͕ࠔ೉Ͱ͋Γɺ෺ମͷࣝผ͕ࠔ೉Ͱ͋Δɻ

����� Χϝϥ
-J%"3 ͷ ��� ഒ΋ͷ৘ใྔΛ࣋ͪɺ෺ମͷܗঢ়

ࣝผ͕Մೳͳͷ͕ಛ௕Ͱ͋ΔɻσΟʔϓϥʔχϯάͱ
૊Έ߹ΘͤΔ͜ͱʹΑΓछผ൑ผ΋ՄೳͱͳΔɻ

� ͭͷϨϯζΛ࣋ͭ୯ࣜ؟ͱɺεςϨΦΧϝϥʹ୅ද
͞ΕΔෳࣜ؟ͷ � ͭͷํ͕ࣜ͋Δɻऀޙ͸ɺࠨӈ画૾
ͷࠩࢹʹΑΓڑ཭Λ͢ࢉܭΔ͜ͱ͕Ͱ͖Δ͕ɺԕڑ཭
ʹͳΔͱ͕ࠩࢹখ͘͞ͳΓɺ·ͨɺ໷ؒͷً౓͕ࠩ௿
Լ͢ΔͨΊਫ਼౓͕௿Լͯ͠͠·͏ɻ

��� ηϯαϑϡʔδϣϯ
��� અͰͨ͠هηϯαͷ΄͔ɺ௒Ի೾ηϯαͳͲ΋͋

Δ͕ɺηϯασόΠεͦΕͧΕͷಛ௃Λੜ͔͠ɺ͔ͭ͞
·͟·ͳڥ؀৚݅ͷมԽʹରԠ͠ɺ֬ ࣮ͳݕ஌ೝ͕ࣝ
Ͱ͖ΔΑ͏ɺͦΕͧΕͷੑೳΛิ͢׬Δηϯαϑϡʔ
δϣϯ技術͕ॏཁͰ͋Δɻ

��� 4-".
�Ґஔਪఆ技術ͱͯ͠ɺ4-".ʢ4JNVMUBOFPVTݾࣗ

-PDBMJ[BUJPO�"OE�.BQQJOHʣ͕͋Δɻ͜ Ε͸ɺҠಈ͠
ͳ͕Βෳ਺ͷڑ཭ηϯαɺΧϝϥ͔Βऔಘͨ͠৘ใΛݩ
ʹͯ͠ɺࣗݾҐஔਪఆʢ-PDBMJ[BUJPOʣΛ͍ߦͳ͕Βɺ
੒ʢ.BQQJOHʣΛಉ࣌ʢ4JNVMUBOFPVTʣ࡞஍ਤͷڥ؀
ɻ͢ࢦͱΛ͜͏ߦʹ

ͦͷΞϧΰϦζϜʹ͸ɺେ͖͘෼͚ͯ � ͭͷΞϓϩʔ
ν͕͋Δɻ
ᶃ�ϕΠζਪఆɿࣗंҐஔͱϥϯυϚʔΫҐஔͷ֬཰

෼෍Λஞ࣍తʹਪఆ͢Δ΋ͷ
ᶄ࠷�దԽ ɿಈ࡞ϞσϧͱܭଌϞσϧ͔ΒධՁؔ

਺Λߏ੒ͦ͠ͷ࠷దղΛٻΊΔ΋ͷ
͜ͷ技術͸ɺ(14ʢશ஍ٿଌҐγεςϜɿ(MPCBM�

1PTJUJPOJOH�4ZTUFNʣ͕ ར༻Ͱ͖ͳ͍৔ॴʢϏϧ֗ͳ
Ͳͷ֗தɾ԰಺ɾτϯωϧ಺ͳͲʣͰ΋ػೳ͢Δ͜ͱ͕࠷
େͷಛ௕Ͱ͋Δ͕ɺηϯασʔλʹ͸ଟ͘ͷؚ͕ࠩޡ
·Ε͓ͯΓɺΞϧΰϦζϜʹ΋ۙࣅʹΑΔؚ͕ࠩޡ·Ε
Δͨ Ίɺࣗ ੒ʹෆ࣮֬ੑΛ࣋ͭɻ࡞ͼ஍ਤٴҐஔਪఆݾ

ͪͳΈʹɺࣗಈ૟আϩϘοτͰ΋͜ͷ技術͕༻͍Β
Ε͓ͯΓɺຊମ্部ʹઃஔ͞ΕͨΧϝϥɺཪ໘ͷϑϩΞ
τϥοΩϯάηϯαɺंྠͷΤϯίʔμͷ � ͭͷηϯα
Λෳ߹తʹ࢖༻͍ͯ͠Δɻ

��� (/44�*.6
(/44 ͸ɺ ถ ࠃ ͷ (14ʢ(MPCBM�1PTJUJPOJOH�

4ZTUFNʣɺ೔ຊͷ४ఱ௖Ӵ੕ʢ2;44ʣɺϩγΞͷ

(-0/"44ɺԤभ࿈߹ͷ (BMJMFP ౳ͷӴ੕ଌҐγε
ςϜͷ૯শͰ͋ΓɺࣗंҐஔͷ೺Ѳʹ༻͍ΒΕΔ୅ද
తͳ技術Ͱ͋Δɻ

ͦΕʹՃ͑ɺͦͷਫ਼౓ΛߴΊΔͨΊʹɺ35,�(14�
ʢ3FBM�5JNF�,JOFNBUJD�(14ʣΛ༻͍Δ৔߹͕ଟ͍ɻ
Ґஔͷ໌֬ͳج४ہͱͦͷҐஔΛٻΊΑ͏ͱ͢Δ؍ଌ
఺Ͱಉ࣌ʹ (14 ଌͨ͠σʔ؍Ͱہ४جɺ͍ߦଌΛ؍
λΛແઢ౳Λ༻͍ͯ؍ଌ఺΁ૹ৴͠ɺج४ہͷҐஔ
ΊΔख๏Ͱٻʹଌ఺ͷҐஔΛϦΞϧλΠϜ؍͖ͮجʹ
͋ΔɻࠩޡཁҼ͕ফ͞ڈΕɺηϯνϝʔτϧϨϕϧͷਫ਼
౓͕ಘΒΕΔɻ

·ͨɺ*.6ʢ*OFSUJBM�.FBTVSFNFOU�6OJUʣ͸ɺ׳
�ଌ૷ஔͰ͋Γɺܭੑ ߦӡಈʢ௚ੑ׳ͷݩ࣍ � ޲ํ࣠
ͷฒਐӡಈٴͼճసӡಈʣΛݕग़͢ΔɻՃ଎౓ηϯα
ʹΑΓฒਐӡಈΛɺ֯଎౓ηϯαʢδϟΠϩʣʹ ΑΓճ
సӡಈΛݕग़͠ɺࣗ ंҐஔਪఆʹ༻͍ΒΕΔɻ

��� αΠόʔηΩϡϦςΟ�
ࣗಈӡసंͦͷ΋ͷͰಘΒΕΔ৘ใ͕ݶΒΕ͍ͯΔ

ͨΊɺ7�9 技術ʹΑΔΠϯϑϥɺଞंͳͲ͔Βͷ৘ใ
ೖखͷඞཁੑ͕ߴ·͍ͬͯΔɻ͢ Δͱं྆֎部͔Βͷ
ϋοΩϯάͳͲͷαΠόʔܸ߈Λ๷͙Α͏ରॲͤͶ͹
ͳΒͳ͍ɻ��� અͷϨϕϧ � ͷࣗಈӡߦ૷ஔͷอ҆ج
४վਖ਼ͷ಺༰ʹ΋ؚ·Ε͓ͯΓɺ·ͨɺࠃ࿈نଇ 6/�
3������� Ͱ͸ ���� ೥͔ΒηΩϡϦςΟରԠٛ຿Խ
͕ͳ͞Εͨɻ

����ç).*
ࣗಈӡసγεςϜ͕ࡏݱͲͷΑ͏ͳঢ়ଶʹ͋Δ͔Λ

υϥΠόɺηʔϑςΟυϥΠόɺಉ৐ɾԕִૢ࡞ΦϖϨʔ
λͳͲʹ ஌ΒͤΔͨΊʹ ).*ʢ)VNBO�.BDIJOF�
*OUFSGBDFʣ͕ॏཁͱͳͬͯ͘ΔɻಛʹɺϨϕϧ � ʹ͓
͚ΔΦʔόʔϥΠυϦΫΤετʹ͓͍ͯ͸త֬ͳ৘ใ఻
ୡ͕ཁ͞ٻΕΔɻόεͷ৐٬ͳͲʹ҆৺ͯ͠৐͍ͬͯ
ͨͩͨ͘Ίʹ΋ɺγεςϜͷ݈શੑΛਖ਼͘͠఻͑Δʢҟ
ৗΛ଎΍͔ʹ఻͑Δʣඞཁੑ͕͋Γɺ෼͔Γ΍͢͞ͱਖ਼
͕֬͞ϙΠϯτͱͳΔɻ

����çԕִࢹ؂・ૢ ࡞
վਖ਼ಓ࿏ަ௨๏ٴͼΨΠυϥΠϯʹԕִࢹ؂ɾૢ࡞

ʹؔΘΔཁ͕݅໌ࣔ͞Ε͍ͯΔɻಛʹԕִࢹ؂Ͱ͸ಛ
ఆࣗಈӡߦओ೚ऀΛఆٛ͠ɺͦͷٛ຿͕໌֬Խ͞
Εͨɻ

����ç৑௕Խ
ಓ࿏ӡૹं྆ͷอ҆ج४ʹ͓͍ͯʠࣗಈӡߦ૷ஔ

ͷػೳʹ͍ͭͯ৑௕ੑΛ΋ͬͯઃ͞ܭΕ͍ͯΔ͜ͱʡ
ͱ͏ͨΘΕ͍ͯΔΑ͏ʹɺࣗಈӡసγεςϜͷΈͳΒͣɺ
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τϥοΫɾόεͷࣗಈӡస

ϕʔεͱͳΔं྆ͷ੍ಈ૷ஔɺૢ ଩૷ஔɺి ౷ͷܥݯ
৑௕Խ͕ٻΊΒΕ͍ͯΔɻͨ ͩ͠ɺ୯ͳΔೋॏԽͰର
Ԡ͢ΔͷͰ͸ͳ͘ɺػೳతʹ҆શΛอͯΔγεςϜઃܭ
͕ඞཁͱ͞ΕΔɻ

�� ৐༻ंͱτϥοΫ・όεͷࠩҟ

͜Ε·Ͱଟ͘ͷ࣮ূ࣮ߦ͕ݧΘΕ͖ͯͨ৐༻ंϕʔ
εͷࣗಈӡసंͱɺτϥοΫɾόεͷͦΕ͸ͲͷΑ͏ͳ
఺͕ҟͳΔͷ͔நग़ͨ͠ɻ

·ͣɺͦ ͷंମͷେ͖ ʢ͞෯ɾ௕ ɾ͞ߴ ͞ʣ͕ ΒΕ͛ڍ
ΔɻτϥοΫɾόε͸ंମपลΛ͘·ͳ͘ೝ஌͢ΔͨΊ
ʹଟ ͷ͘ηϯα͕ඞཁͱͳΓɺͦ ͷͨ Ί͍ߴҐஔ ΋ʹઃஔ

Δ͢͜ ͱʹ ΋ͳΔɻͦ ͯ͠ ɺंઢʹର Δ͢ं෯ͷ༨༟͕খ
͍͞ Ίͨɺ૸ߦ Δ͢ंઢͷऔΓํΛ޻෉ Δ͢ඞཁ͕͋ Δɻ

͍࣍Ͱं྆ॏྔ͕େ͖͍఺Λ͛ڍΔɻಈྗੑೳͱ͠
ͯΩϏΩϏͱͨ͠Ճݮ଎ɾૢ଩͕ࠔ೉ͱͳΔͨΊɺपล
ं྆౳Λૣظʹೝࣝ͠ɺे෼ʹ༨༟Λ࣋ͬͨ૸ܭߦ
画ΛཱͯΔඞཁ͕͋Δɻ

ɺंମ߶ੑɺτϥοΫͷӡస୆ͱं྆ؒͷαʹޙ࠷
εϖϯγϣϯߏ଄Λ͛ڍΔɻं ྆ͷಈ͖ͱɺηϯαͷ
ಈ͖ͷζϨ͕発ੜ͢Δ͜ͱ͕͑ߟΒΕɺิਖ਼͢Δखஈ
Λ͡ߨͳ͚Ε͹ͳΒͳ͍ɻ

�� τϥοΫ・όεͷࣗಈӡసͷݱঢ়

���� େܕτϥοΫͷߴ଎ಓ࿏Ͱͷୂྻ૸ߦ 	�


����লϓϩδΣΫτͱͯ͠ɺަࠃলɾ࢈ܦ ೥ � ݄ɺ
৽౦໊ߴ଎ಓ࿏ͷҰ部۠ؒʹ͓͍ͯɺ࣮ ଓंӡޙʹࡍ
స੮Λແਓͱͨ͠ঢ়ଶʢޙଓंॿख੮ʹ͸อ҆ཁһ৐
ंʣͰͷޙଓंແਓୂྻ૸ߦΛ࣮ͨ͠ࢪɻ

���� தܕόε
���અͱಉ༷࢈ܦলɾަࠃলϓϩδΣΫτͱͯ͠ɺத

͕ݧ࣮ূ࣮͍ͨ༺όεΛܕ ���� ೥౓ʹશࠃ � ͔ॴ
ʢࡕژόεɺਆඣόεɺ੢೔ຊమಓɺҵ৓ަ௨ɺਆಸ઒
தԝަ௨ʣͰߦΘΕͨɻ

���� ӬฏࢀࣉΖʔͲʢ෱Ҫݝʣ
���� ೥ʹɺࠃ಺ॳͷԕִࢹ؂ɾૢ ʹͷγεςϜܕ࡞

ΑΔࣗಈӡసϨϕϧ � ͷ࣮༻ԽྫࣄͰ͋Δɻ

���� ଞࣾͷऔΓ૊Έ

������ ೔໺ࣗಈं
���� ೥ �� ࣄ޻ઃݐͷ઒্μϜࢢҏլݝॏࡾʹ݄

μϯϓʹΑΔϨϕϧܕ৔Ͱେݱ � ૬౰ͷ࣮ূ࣮ݧΛ࣮
ɻͨ͠ࢪ

������ 6%τϥοΫε
���� ೥ � ݄๺ւಓࣼཬࣼ܊ཬொϗΫϨϯதࣼཬ੡

౶޻৔ͰେܕμϯϓʹΑΔϨϕϧ � 技術ͷ࣮ূ࣮ݧΛ
ɻͨ͠ࢪ࣮

�� ͍͢ʎͷऔΓ૊Έ

���� ೥ � ݄ʹ෱Ԭۭߓͷࠃ಺ઢλʔϛφϧͱࡍࠃ
ઢλʔϛφϧΛ͙ܨ࿈བྷઢʹ͓͍ͯࣗಈӡసେܕόε
ͷ࣮ূ࣮ݧΛͨͬߦɻ͜ ͷ࣮ূ࣮ݧ͸ɺ੢೔ຊమಓג
ࣜձࣾɺࡾඛ঎ࣜגࣄձࣾɺ෱Ԭࣜגߓۭࡍࠃձࣾ
ͱͷڞಉϓϩδΣΫτͱͯͨͬ͠ߦ΋ͷͰ͋Δɻਤ �ʹ
ͦ͜Ͱ༻͍ͨं྆ͷ֎؍Λࣔ͢ɻ

͜ͷ࣮ূ࣮ݧ͸ɺλʔϛφϧؒͷ࿈བྷઢͷઐ༻࿏Λ
༻͍ɺଞʹަ௨ࢀՃऀͷ͍ͳ͍ݶఆۭؒͱ͍͏ 0%%
ʹ͓͍ͯɺηʔϑςΟυϥΠό͕৐ं͢ΔϨϕϧ � Ͱ
͍͓ͯʹڥ෇͖ͷಓ࿏؀ݶɻલड़ͷͱ͓Γɺ੍ͨͬߦ
ࣗಈӡసϨϕϧΛ্͍͛ͯ͘ʹ;͞Θ͍࣮͠ূ࿏Λఏ
ɻ͍͍ͨͩͨͯ͠ڙ

͜ͷं྆ʹ౥ࣗͨ͠ࡌಈӡస技術͸ɺઌʹ঺հͨ͠
ϨδΣϯυͱྨࣅͷηϯαߏ੒ɺߴਫ਼౓஍ਤར༻ͷγ
εςϜͱ͠ɺόε΁ͷద༻Λਤ͍ͬͯΔɻηϯαͱͯ͠
͸ɺ-J%"3 Λओ࣠ͱͨ͠ߏ੒ͱ͠ɺ͋ Β͔͡Ίऔಘ͠
ਫ਼౓஍ਤͱߴͨ -J%"3 ͰಘΒΕͨ఺܈৘ใΛϚο
νϯά͢Δ͜ͱʹΑΓࣗݾҐஔਪఆΛ͏ߦɻਤ �	B
	C

ʹ౥ࡌηϯαͷऔΓ෇͚ҐஔΛࣔ͢ɻ

ਤ �ɹ෱ԬۭߓͰ࣮ূ࣮ݧΛͨͬߦେܕόε

ਤ �	B
ɹ౥ࡌηϯαऔΓ෇͚Ґஔ
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Ճ͑ͯɺ֤ʑͷηϯαྨͷ໾ׂΛ࣍ͷᶃʙᶇʹ
ࣔ͢ɻ
ᶃ��-J%"3ɿલࠨޙӈʹ֤ � ܭͭͣͭ � ͭ౥ࡌɺं ྆

पล ��� ౓ΛεΩϟϯ͠ɺಓ࿏ߏ଄෺ɺं྆ͳͲ
Λݕ஌͢Δ�

ᶄ��๬ԕɾ֯޿Χϝϥɿओʹ৴߸ͷ౮Ր৭Λݕ஌ɺͦ Ε
ʹՃ͑पลݕڥ؀஌ͷิॿΛ͏ߦ

ᶅ�ϛϦ೾Ϩʔμɿଆํͷं྆Λݕ஌͢Δ
ᶆ�δϟΠϩηϯαɿࣗंҐஔଌఆͷิਖ਼Λ͏ߦ
ᶇ�(/44ɿࣗंҐஔਪఆͷิਖ਼Λ͏ߦ

·ͨɺ͜ΕΒͷηϯα͔Βͷ৘ใΛॲཧ͢ΔͨΊͷػ
Γɺਤ͓ͯ͠ࡌΛ௥Ճ౥ྨث �ʹࣔ͢Α͏ʹंࣨ಺ͷ
� ੮෼ͷεϖʔεʹϥοΫΛஔ͍ͯ֨ೲͨ͠ɻ࠲

ͦͯ͠ɺ͍ ͢ʎ͕͜Ε·Ͱഓ͖ͬͯͨɺ࿏ઢόε開発
ϊ΢ϋ΢ɺྫ͑͹όεʹීวతʹٻΊΒΕΔ৐Γ৺஍
ʹண໨͠ɺཱ ͪ੮Ͱ΋ෆ҆શʹͳΒͳ͍ݮ଎౓ΛٻΊɺ
෉Λ͠ͳ͕Βɺࣗಈंͱ͠޻଩Λ཈੍͢ΔͳͲͷૢٸ
ͯɺόεͱͯ͠ͷ҆શੑ֬อʹॏ఺Λஔ͍ͯ開発ͨ͠ɻ

͜ͷऔΓ૊Έ͸ɺࠓճͷ࣮ূ࣮ݧʹཹ·Βͣɺޙࠓ
༧ఆͰ͍ͯ͘͠ࢪΓฦ࣮͠܁ͳ͕Β্ͤ͞޲ೳΛػ
͋Δɻ

�� ͓ΘΓʹ

͜Ε·Ͱ৐༻ंͰઌͯ͠ߦਐΊΒΕ͖ͯͨࣗಈӡస
開発͕ɺকདྷͷࣾձ໰୊ͷղܾʹՃ͑ɺۀࣄͱͯ͠ͷ
͋Γํɺͦͯ͠技術త೉қ౓Λ্ྀͨ͠ߟͰେ͖ͦ͘
ͷํੑ޲Λม͑ɺਓྲྀɾҠಈαʔϏεͷ࣮༻Խʹ͔޲
͍ͭͭ͋Δɻ

ͦͯ͠ɺࣗ ಈӡస技術͸ࠓ·͞ʹա౉ظʹ͋Γɺ೔ʑ
ͦͷ技術Ϩϕϧ͕มԽ͓ͯ͠Γɺͦͷ技術ΛΩϟον
Ξοϓ͠ͳ͕Βɺࣗ ಈӡస͢ΔΫϧϚͱͯ͠ͷࡏΓํΛ
Δඞཁ͕͋Δɻͨ͑ߟ ͩ͠ɺࣗಈӡసΛࣾձ࣮૷ͯ͠
͍͘ʹ͸ɺΫϧϚ୯ମ͚ͩͰ͸ͳΓಘͣɺΠϯϑϥͱͷ
ͼࣾձͷ͘͠Έͮٴௐڠ Γ͘ɺͦͯ͜͠ΕΛड͚ೖΕΔ
ਓͷ഑ྀ͕͔ܽͤͳ͍ɻ

ࣗಈӡసͷࣾձ࣮૷Λ໨͠ࢦɺͦ ΕΛओಋ͢Δࠃͱ
ͯ͠ͷऔΓ૊ΈΛ࢝Ίɺ͍ ͢ʎͱͯ͠໨͜͢ࢦΕ͔Βࣾ
ձΛߏங͢ΔͨΊɺݸʑͷϓϩδΣΫτͰҾ͖ଓ͖ਚ
ྗ͍ͯ͘͠ɻ

ຊߘ͸ɺ���� ೥ � ݄ʹ೔ຊ技術࢜ձػց部ձͰߨ
ԋͨ͠ࢿྉΛߏ࠶੒Ճචमਖ਼ͨ͠΋ͷͰ͋Δɻ

�ݙจߟࢀ

	�
� �ሣഅҰতɿτϥοΫɾόεͷ҆৺҆શɼ݄ץ技術࢜ɼ

/P��	����

�Q������

	�
� ͍ͯͭʹঢ়౳ݱͷۀ౔ަ௨লɿτϥοΫӡૹࠃ 
�	����

�Q��

	�
� ͍ͯͭʹঢ়ݱ౔ަ௨লɿόεӡసऀΛ८Δࠃ 
�	����

�Q��
�

Q��

	�
� ౔ަ௨লɿྩ࿨ࠃ � ೥൛ަ௨੓ࡦനॻ 
�	����

�Q���

	�
�� 
�����૝ɾϩʔυϚοϓߏ�ຽ�*54׭౔ަ௨লɿࠃ�IUUQT���

XXX�NMJU�HP�KQ�SFQPSU�QSFTT�DPOUFOU�����������QEG

	�
� ಺ֳ෎ɿઓུతΠϊϕʔγϣϯ૑଄ϓϩάϥϜʢ4*1ʣࣗಈ

ӡసʢγεςϜͱαʔϏεͷ֦ுʣڀݚ開発ܭ画 
�IUUQT���

XXX��DBP�HP�KQ�DTUQ�HBJZP�TJQ�LFJLBLV���@KJEPTPLP�

QEG

	�
�� ࠂ�औ૊ใ͚ͨ޲ʹٴͼීٴݱͷ࣮ߦলɿࣗಈ૸ۀ࢈ࡁܦ

ͱ ํ ਑ 7FSTJPO���
IUUQT���XXX�NFUJ�HP�KQ�TIJOHJLBJ�

NPOP@JOGP@TFSWJDF�KJEP@TPLP���������@SFQPSU�IUNM

ஶɹɹऀ

  
 ሣഅɹҰত

ਤ �ɹࣗಈӡసثػऩೲϥοΫ

ਤ �	C
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＊᷂͍͢ʎதԝڀݚॴ

࿦จ・ใࠂ

� ͸͡Ίʹ

ࣗಈंۀքͰ͸ɺࣗಈӡసͷڀݚ開発͕஫໨Λू
Ί͍ͯΔɻࣗ ಈӡస技術࣮༻ԽʹΑΓɺҠಈͷརศ ɾੑ
෺ྲྀͷޮ཰Խ౳ͷ඼࣭ظ্͕޲଴Ͱ͖Δɻ·ͨɺিಥ
ɾौ଺౳ͷަ௨ʹؔ͢Δॾ໰୊ɾӡసऀෆ଍ͳͲނࣄ
ͷ͞·͟·ͳࣾձ໰୊ղܾʹد༩͕ظ଴͞Ε͍ͯ
Δ 	�
�
ɻಛʹɺถࠃͱԤभͷࢢ৔͓͍ͯɺ׬੒ंϝʔ
Χʔͱ部඼αϓϥΠϠʔʹΑΔཁૉ技術開発ͱ࣮ূࢼ
ΈΒΕ͍ͯΔɻࣗࢼ͕ݧ ಈंۀքҎ֎ʹ΋ɺ͞·͟·ͳ
৽ࢀنೖ企ۀʹΑΔڀݚ開発΋ଟ਺ใ͞ࠂΕ͓ͯΓɺ
ࣗಈӡసΛ༻͍ͨ഑ंɾ෺ྲྀαʔϏεͳͲͷ৽ͨͳϏ
δωε͕ఏҊ͞Ε͍ͯΔɻ೔ຊࠃ಺ʹ͓͍ͯ΋ɺ͞·͟
·ͳࣗಈंϝʔΧʔ͕ࣗಈӡసγεςϜʹؔ͢Δڀݚ
開発΁औΓ૊ΜͰ͍Δɻࠓࡢͷྫࣄͱͯ͠ɺࣗಈறं
྆ंͨ͠ࡌೳΛ౥ػ 	�
ɺӡసࢧԉػೳΛඋ͑ͨं྆ 	�


౳͕ใ͞ࠂΕ͍ͯΔɻ಺ֳ෎Λத৺ͱͨ͠ઓུతΠϊ
ϕʔγϣϯ૑଄ϓϩάϥϜʮࣗಈӡసʢγεςϜͱαʔ
Ϗεͷ֦ுʣʯ4*1�BEVT ΋ఏࣔ͞Ε͓ͯΓɺࣗ ಈӡస
ʹΑΔେن໛ͳ࣮ূ࣮ݧ΋発ද͍ͯ͠Δɻຊϓϩάϥ
ϜͰ͸ɺ���� ೥·Ͱʹݶఆ஍Ҭʹ͓͚Δࣗಈӡసαʔ
Ϗεɺ���� ೥·Ͱʹߴ଎ಓ࿏Ͱͷ׬શࣗಈӡస࣮ݱɺ
Λ໨ඪͱͯ͠ઃఆ͍ͯ͠Δɻ

ࣗಈӡస技術開発Ͱ͸ɺ৐༻ं͚޲ͷ技術開発͕
ઌ͓ͯ͠ߦΓɺ঎༻ंͷࣗಈӡసԽཱ͕ͪ஗Ε͍ͯΔ
ͷ͕ݱঢ়Ͱ͋Δɻ͠ ͔͠ͳ͕Βɺ঎༻ंۀքʹ͓͍ͯɺ
ӡసऀෆ଍ɾաૄ஍Ͱͷަ௨Πϯϑϥͷ੔උ౳ͷॾ໰

୊Λࣗಈӡసʹͯղফ͢Δ͜ͱ͕ظ଴͞Ε͍ͯΔ 	�ɺ�
ɻ
ಛʹɺ෺ྲྀधཁ૿ՃͱগྸߴࢠԽʹΑΔυϥΠόʔෆ
଍͕೥ʑਂࠁԽ͓ͯ͠ΓɺͦͷΑ͏ͳࣾձ՝୊Λղܾ
͢ΔͨΊͷखஈͱͯ͠঎༻ंͷࣗಈӡసʹର͢Δཁٻ
ɻߴΔ͍ͯͬ·ߴʹ଎ٸ͕ ଎ಓ࿏ʹΑΔ౎ؒࢢ༌ૹͷ
ୂྻ૸྆ंߦͱաૄ஍Ͱ͸ແਓӡస౳͕๬·Ε͓ͯ
Γɺ企͚ͩۀͰͳ͘੓෎ͱ࣏ࣗମͳͲ΋ڀݚ開発Λਪ
ਐ͍ͯ͠Δɻ৐༻ं͚޲ʹ࣮༻Խͨࣗ͠ಈӡస技術Λ
঎༻ं΁స༻Ͱ͖Ε͹ɺ঎༻ंʹ͓͚Δࣗಈӡస΋࣮
৚݅ͱं྆ߦͰ͖ΔɻҰํɺ৐༻ंͱ঎༻ंͰ͸૸ݱ
଄͕େ͖͘ҟͳΔɻྫߏ ͑͹ɺ঎༻ं͸ੵࡌ৚͕݅େ
͖͘ɺࣗॏʹ͍࣭ۙྔͷੵՙΛੵ͠ࡌɺ૸͢ߦΔɻੵ
෺ͷॏྔʹΑΓӡಈಛੑ͕େ͖͘มಈͯ͠͠·͍ɺࡌ
ࣗಈӡసͷܦ࿏௥ै੍ޚ΁ѱӨڹΛ༩͑ΔՄೳੑ͕
͋Δɻੵ ՙͷઃஔ৔ॴʹΑͬͯ͸ίʔφϦϯάੑೳ͕
มԽͯ͠͠·͏͜ͱ΋ݒ೦͞ΕΔɻ·ͨɺશ෯ͱશ௕͕
৐༻ंΑΓ΋େ্͖͍ʹɺ͍ڱ࿏஍Ͱͷࣗಈ഑ૹɾӡ
ൖ΋૝ఆ͞ΕΔɻ৐༻ंΑΓ΋ߴਫ਼౓ͳ໨ඪيಓ௥ै
Λ࣮͢ݱΔඞཁ͕͋ΔɻॏྔมಈͷӨڹͱ໨ඪيಓ௥
ैਫ਼౓ͷཧ༝͔Βɺ৐༻ं͚޲ͷࣗಈӡస技術Λ঎༻
ंʹస༻͢Δ͜ͱ͕ࠔ೉ͩͱ͑ߟΒΕɺ঎༻ंͷं྆
ಛੑʹԠͨ͡ઐ༻ͷࣗಈӡస技術͕ඞཁͱͳΔɻ

঎༻ंͷं྆ಛੑʹԠͨࣗ͡ಈӡస技術͕ඞཁͱ
͍͏എܠͷ΋ͱɺ͍͢ʎࣗಈंͷઌߦ開発Λ୲͏͋Δ
͍͢ʎதԝڀݚॴͰ͸ɺ঎༻ंݻ༗ͷࣗಈӡస技術
ͷڀݚ開発ʹऔΓ૊ΜͰ͍Δɻ࣮ ਾ͑ͨऔݟΛݧ࣮ূ
Γ૊Έͱͯ͠ɺΤϧϑΛϕʔεͱͨࣗ͠ಈӡసখܕτ

Ϟσϧ༧ଌ੍ޚΛ༻͍ͨখܕτϥοΫ͚ࣗ޲ಈӡసγεςϜ
Model Predictive Control for Autonomous Driving System of Medium Duty Truck

� � � ླ໦ ＊࠸ݩ

   Motoya Suzuki

ཁɹɹࢫ

ͱ͍ͬͨࣾࢭ๷ނࣄͼަ௨ٴɺަ௨෺ྲྀվળࠓࡢ
ձ՝୊ղܾʹ͚޲ɺ঎༻ं͚ࣗ޲ಈӡస技術開発͕
ಈӡస開発ͷҰ؀ͱ͚ࣗ͠޲ं༺発Խ͍ͯ͠Δɻ঎׆
ͯɺ͍͢ʎ͸ओྗ੡඼Ͱ͋ΔΤϧϑͷࣗಈӡసγες
Ϝ開発ʹऔΓ૊ΜͰ͍ΔɻຊγεςϜͰ͸ं྆ӡಈ੍
Λద༻͠ɺࣗಈӡస࣌ʹ͸υޚͱͯ͠Ϟσϧ༧ଌ੍ޚ
ϥΠόʔͷૢ࡞Λհ͞ͳ͍ࣗಈ૸ߦΛ࣮ݱͰ͖Δɻຊ
開発தͷࣗಈӡసγεςϜͷ֓ཁΛઆ໌ࡏݱͰ͸ɺߘ
͢Δɻ

Abstract

The practical application of automated driving 
technology for commercial vehicles will improve the 
efficiency of logistics. Furthermore, it can solve various 
social problems such as collision accidents, traffic 
congestion, and driver shortage. For realizing practical 
application of automated driving technology, we develop 
automated driving commercial vehicle for Isuzu “ELF”. 
The control system is based on model predictive 
controls. Our automated vehicle can be tracked to target 
paths with no needs for operations of drivers. In this 
report, we introduce our automated vehicle.
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ϥοΫͷं࡞ࢼΛ開発ͨ͠ɻࣗ ಈӡసখܕτϥοΫͰ
͸ɺϞσϧ༧ଌ੍ޚʹͯεςΞϦϯά֯౓Λ͠ࢉܭɺυ
ϥΠόʔͷૢ࡞Λհ͢Δ͜ͱͳ͘໨ඪيಓ΁௥ैͰ
͖Δɻ

� ࣗಈӡసখܕτϥοΫ

ຊষͰ͸ɺ開発ͨ͠খࣗܕಈӡసτϥοΫͷγες
Ϝߏ੒Λઆ໌͢Δɻਤ �ʹΤϧϑͷ֎؍ਤΛࣔ͠ɺ
ද �ʹं྆ॹݩΛࣔ͢ɻࣗ ॏʹ͍ۙੵࡌ෺ͷӡൖΛ
૝ఆͨ͠ं྆Ͱ͋ΔɻΤϧϑ͸ΩϟϒΦʔότϥοΫ
ͱݺ͹ΕΔंछͰ͋ΓɺྠޙΛճసͤ͞Δ͜ͱͰं྆
͕લ޲ํޙʹ૸͢ߦΔɻϥοΫϐχΦϯࣜͷిಈ༉ѹ
ύϫʔεςΞϦϯά͕౥͞ࡌΕ͓ͯΓɺεςΞϦϯά֯
౓Λ໨ඪεςΞϦϯά֯౓΁௥ैͤ͞Δ͜ͱ͕Ͱ͖Δɻ
ࣗಈӡసػೳͷ֓ཁΛઆ໌͢Δɻਤ ܥޚ੍྆ंʹ�
ͷϒϩοΫઢਤΛࣔ͢ɻਤ�ʹं྆ͱ໨ඪيಓͷ࠲ඪ
Λࣔ͢ɻਤܥ �ʹ͓͍ͯɺ┩� ͕໨ඪيಓͱं྆ͷԣภ
ࠩɺ┩� ͕໨ඪيಓͱं྆ͷํҐ֯ภࠩɺЎ͕εςΞϦ
ϯά֯౓Ͱ͋Δɻຊࣗಈӡసं྆Ͱ͸ɺंࡌ༻ (/44

ʢ શ ٿ ଌ Ґ Ӵ ੕ γ ε ς Ϝɿ(MPCBM�/BWJHBUJPO�
4BUFMMJUF�4ZTUFNʣʗ*/4ʢߤੑ׳๏૷ஔɿ*OFSUJBM�
/BWJHBUJPO�4ZTUFNʣηϯαʹͯं྆ͷࣗݾҐஔ৘ใ
Λऔಘ͢Δɻ໨ඪ૸يߦ੻͕஍ਤσʔλͱͯ͋͠Β͔

͡Ίंثػࡌʹอଘ͞Ε͓ͯΓɺ໨ඪي੻ͱࣗݾҐஔ
৘ใ͔Βԣภࠩ ┩�ɺํ Ґ֯ภࠩ ┩�ɺۂ཰ЛΛࢉܭͰ͖
Δɻيಓ௥ै੍ثޚͰ͸ɺํҐ֯ภࠩͱԣภ͕ࠩͳΔ
΂͘খ͘͞ͳΔΑ͏ʹ໨ඪεςΞϦϯά֯౓Λ͢ࢉܭ
Δɻ͍ڱ࿏஍Ͱͷ഑ૹͳͲΛ૝ఆ͠ɺԣภ͕ࠩৗʹ
����N ҎԼͱͳΔΑ͏ʹ૸͢ߦΔɻيಓ௥ै੍ޚͷΞ
ϧΰϦζϜʹؔͯ͠͸ɺ� ষʹͯৄࡉΛड़΂Δɻ໨ඪε
ςΞϦϯά֯౓Λࣗಈૢ଩༻ͷύϫʔεςΞϦϯά΁
ೖྗ͢Δ͜ͱʹΑΓɺεςΞϦϯά֯౓Λ੍͢ޚΔɻ͜
ΕΒͷΞϧΰϦζϜ͕ं੍྆ޚ༻ᝑମͰ͋Δ E41"$&
ࣾ੡ͷ "VUP#PY ʹ࣮૷͞Ε͓ͯΓɺαϯϓϦϯά࣌ؒ

ਤ�ɹ͍͢ʎΤϧϑ

ද �ɹं྆ύϥϝʔλ

ਤ �ɹيಓ௥ैγεςϜ

ਤ �ɹࣗಈӡస͍͢ʎΤϧϑͷγεςϜߏ੒
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Ϟσϧ༧ଌ੍ޚΛ༻いͨখܕτϥοΫ͚ࣗ޲ಈӡసγεςϜ

�����T ͷࢉܭपظͰ࣮͞ߦΕΔɻຊγεςϜͰ͸ɺυ
ϥΠόʔʹΑΔϋϯυϧૢ࡞ͱΞΫηϧɾϒϨʔΩૢ࡞Λ
ͤͣʹं྆Λ໨ඪي੻ʹԊͬͯࣗಈతʹ૸ͤ͞ߦΔɻ

� ޚಓ௥ै੍ي

ࣗಈंͷεςΞϦϯάγεςϜͰ͸ɺ�εςΞϦϯά֯
౓ͱεςΞϦϯά֯଎౓ͷ্Լݶ஋͕ܾ·͓ͬͯΓɺ
ύϫʔεςΞϦϯάʹىҼ͢Δ੍໿৚݅Λيྀͨ͠ߟ
ಓ௥ै੍ޚΛ࣮૷͢Δඞཁ͕͋ΔɻઌڀݚߦͰ͸੍໿
৚݅Λྀ͠ߟͳ͕Βيಓ௥ैΛ࣮͢ݱΔͨΊɺيಓ௥
ै ੍ ޚ ଇ ʹ .1$ʢ Ϟ σ ϧ ༧ ଌ ੍ �ɿ.PEFMޚ
1SFEJDUJWF�$POUSPMʣΛద༻͢Δ͜ͱ͕ఏҊ͞Ε͍ͯ
Δ 	����
ɻຊࣗಈӡసτϥοΫʹ͓͍ͯ΋ɺϞσϧ༧ଌ
Δɻ͢ݱಓ௥ैΛ࣮يͯʹޚ੍

��� ༧ଌϞσϦϯά
.1$ Ͱ͸ɺকདྷతͳं྆ڍಈΛ༧ଌ͢ΔͨΊͷ༧

ଌϞσϧ͕ඞཁͱͳΔɻ͜ ͜Ͱ͸ɺτϥοΫͷಈಛੑΛ
ઢܗͳ౳ՁೋྠϞσϧͱͯ͠ಋग़͢Δɻߟࢀจݙ 	��


ʹΑΕ͹ɺԣภࠩͱํҐ֯ภࠩΛؚΉं྆ͷঢ়ଶํఔ
ࣜ͸࣍ͷࣜ 	�
ʙ	�
 ͷΑ͏ʹද͕ݱͰ͖Δɻ
ʦදهʧ࿦จதͷ਺ࣜʹର͢Δදهʹ͍ͭͯઆ໌͢

ΔɻαϯϓϦϯά࣌ؒUT ͷ཭ؒ࣌ࢄ৴߸ X Λද͢ه
Δ৔߹ɺ࣌ࠁU�UTL ʹ͓͚Δ஋ΛX<L > ͱද͢هΔɻ·
ͨɺจ຺͔Β໌Β͔ͳ৔߹͸࿈ଓ࣌ؒ৴߸ͷม਺U ͱ
཭ؒ࣌ࢄ৴߸ͷม਺L ͷදهΛলུ͢Δ͜ͱ͕͋Δɻ

ɾɾɾ 	�


ɾɾɾ 	�


ɾɾɾ 	�


ɾɾɾ 	�


WZ ͸ं྆ͷԣ଎౓ɺWY ͸ं྆ͷॎ଎౓ɺС͸Ϥʔ֯ɺ
W ͸ं྆଎౓ɺЎ͸໨ඪεςΞϦϯά֯౓ɺЛ͕ಓ࿏ͷ
Ͱ͸ɺ͜ͷঢ়ଶํఔࣜΛ༻͍ͯϞσߘ཰Ͱ͋Δɻຊۂ
ϧ༧ଌ੍ޚΛઃ͢ܭΔɻ

��� ධՁؔ਺ͷઃఆ
৐༻ंͷࣗಈӡసγεςϜ開発ʹ͓͍ͯɺ͞·͟·

ͳϞσϧ༧ଌ੍ޚͷධՁؔ਺͕ఏҊ͞Ε͍ͯΔɻ୅ද
తͳྫࣄͱͯ͠ɺ৐༻ं͚޲ͷධՁؔ਺Λ࣍ͷΑ͏ʹ
ఏҊͨ͠ 	�
ɻ

X�ɺX�ɺS ͸ॏΈ܎਺Ͱ͋Δɻࣜ 	�
 ͷධՁؔ਺Λ
খԽͰ͖Ε͹ɺϤʔϨʔτͱεςΞϦϯά֯଎౓Λ࠷
௿ݮͰ͖ɺԣํ޲ͷδϟʔΫ௿ݮʹΑΔੵΈՙͷՙ่
Ε๷ࢭͱ৐Γ৺஍্޲Λ࣮ݱͰ͖Δɻԣภࠩͷ্Լݶ
஋Λ੍໿৚݅ͱͯ͠ઃఆ͍ͯ͠ΔͨΊɺं͕྆ಓ࿏͔
Βҳ୤͠ͳ͍Α͏ʹεςΞϦϯά֯౓ΛࢉܭͰ͖ΔɻҰ
ํɺࣜ 	�
 ͷධՁؔ਺Ͱ͸ԣภࠩͱํҐ֯ภࠩΛε
ςʔδίετͱͯ͠ѻ͍ͬͯͳ͍ͨΊɺं ྆ͷԣภࠩͱ
ํҐ֯ภ͕ࠩখ͘͞ͳΔΑ͏ʹύϥϝʔλௐ੔Ͱ͖ͳ
͍ɻτϥοΫͷࣗಈӡసͰ͸͍ڱ࿏஍Ͱͷ૸ߦɾ഑ૹ
͕૝ఆ͞ΕΔɻं ෯શ෯ͱશ௕͕৐༻ंΑΓ΋௕͍ͨ
ΊɺԣภࠩͱํҐ֯ภࠩΛͳΔ΂͘௿͢ݮΔ͜ͱ͕๬
·ΕΔɻ·ͨɺঢ়ଶม਺Ͱ͋ΔԣภࠩΛ੍໿৚݅ͱ͠
ͯઃఆͯ͠͠·͏ͱɺ֎ཚ౳ͷӨڹʹΑΔ੍໿৵֐ʢ੍
໿஋͕ഁΒΕΔʣ͕ݒ೦͞ΕΔɻ੍ ໿৵͖ى͕֐Ε͹ɺ
͕ͬؕܥޚ੍ʹೖྗ͕ͳ͍ෆ҆ఆͳঢ়ଶޚదͳ੍࠷
ͯ͠·͏Մೳੑ͕͋ΔɻධՁؔ਺ͱ੍໿৚݅ʹؔ͢Δ
ͷ͚޲ं༺Βɺ৐͔࡯ߟ .1$ ΛτϥοΫʹద༻͢Δ
͜ͱ͸༰қͰͳ͍ͱ͑ߟΒΕΔɻ

ͦ͜ͰɺຊγεςϜͰ͸খܕτϥοΫ༻يಓ௥ै੍
ͷධՁؔ਺Λ࣍ͷΑ͏ʹઃఆͨ͠ɻޚ

/ ͸༧ଌϗϥΠζϯͰ͋Δɻ2�ɺ2�ɺ3϶ɺ3V ͸ɺॏ
Έ܎਺Ͱ͋Δɻ϶Ў͸ҰαϯϓϧؒͷεςΞϦϯά֯౓
ͷมԽྔͰ͋ΔɻධՁؔ਺+┲ ͸ɺԣภࠩɺํ Ґ֯ภࠩɺ
໨ඪεςΞϦϯά֯౓ɺ໨ඪεςΞϦϯά֯౓ͷมԽྔ
ͷ � ͭͷ߲͔Βߏ੒͞ΕΔɻධՁؔ਺ͷ߲ʹԣภࠩͱ
ํҐ֯ภؚ͕ࠩ·Ε͍ͯΔͨΊɺॏΈௐ੔ʹͯߴਫ਼౓
ͳيಓ௥ैΛ࣮ݱͰ͖Δɻ੍ ໿৚݅ʹؔͯ͠͸ɺ੍໿
৵֐ͷϦεΫΛආ͚ΔͨΊɺ໨ඪεςΞϦϯά֯౓ͷ্
Լݶ஋ͱ໨ඪεςΞϦϯά֯౓ͷมԽྔͷΈͱͨ͠ɻ
ࣗಈӡసখܕτϥοΫͰ͸ɺ্هΞϧΰϦζϜΛ
.BUIXPSLT ࣾ ͷ .BUMBC�4JNVMJOL ͷ .PEFM�
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QSFEJDUJWF�DPOUSPM�5PPMCPY Λ༻͍ͯ "VUP#PY ʹ
࣮૷ͨ͠ɻ��� અͷঢ়ଶํఔࣜΛθϩ࣍ϗʔϧυ๏ʹ
ͯ཭ࢄԽ͠ɺϞσϧ༧ଌ੍ޚͷ༧ଌϞσϧͱͯ͠ద༻
ͨ͠ɻࣜ 	�
 ͷධՁؔ਺͸ ,8*, ΞϧΰϦζϜʹ࣮ͯ
࣌ؒͰ࠷খԽ͞ΕΔ 	��
ɻຊߘͰ͸ɺԣภ͕ࠩ ����N Ҏ
Լ ͱ ͳ Δ Α ͏ ʹ .1$ ͷ ύ ϥ ϝ ʔ λ Λ ┒���ɺ
┕���������ɺ┕��������ɺ┖϶���ɺ�┖V����� ͱઃఆͨ͠ɻ
εςΞϦϯά֯౓ͷ੍໿ʹؔͯ͠͸ɺЎNBY����������ɺ
ЎNJO�����������ɺ϶ЎNBY��������ɺ϶ЎNJO���������
ͱઃఆͨ͠ɻ

� ૸ݧࢼߦ

ຊষͰ͸ɺࣗಈӡసখܕτϥοΫͷςετίʔεʹ
͓͚Δ૸֬ߦೝ݁Ռʹ͍ͭͯड़΂Δɻ

��� ૸ߦ৚݅
ਤ �ʹςετίʔεͷ໨ඪي੻Λࣔ͢ɻਤ �ͷςε

τίʔε͸ɺ͍͢ʎࣗಈं಺ͷίʔεͰ͋Δɻຊݧࢼ
Ͱ͸ɺପԁঢ়ͷςετίʔεΛ $$8 ಈટճࣗʹ޲ํ
ͤ͞Δɻ̓ શ্ͷཧ༝͔Βܭଌثͱ౥৐һҎ֎ͷੵࡌ
෺͕ͳ͍৚݅Լʹͯं྆Λ੍͢ޚΔɻܭଌثͱ౥৐һ
ͷ࣭ྔ͸໿ ����LH Ͱ͋ΔɻίΫϐοτʹ͸ηʔϑςΟ
υϥΠόʔʢҎԼʮυϥΠόʔʯͱུ͢ʣͱऀࣔࢦݧࢼ
ͷೋ໊͕౥৐͢Δɻ̓ શ্ͷ؍఺͔ΒυϥΠόʔ͕ӡ
స੮΁౥৐͢Δ͕ɺࣗಈӡసதͷυϥΠόʔ͔Βͷϋ
ϯυϧɾΞΫηϧૢ࡞Λհͣ͞ʹं྆Λࣗಈ૸ͤ͞ߦ
Δɻ૸ߦ଎౓੍ޚʹؔͯ͠͸ɺΫϧʔζίϯτϩʔϧ
ʹͯं྆ͷ଎౓͕ঃߦ଎౓ ��LN�I ͱͳΔΑ͏ʹઃఆ
ͨ͠ɻ

��� Ռ݁ݧࢼ
ਤ Ԡ౴Λࣔ͢ɻਤޚ੍ʹ� �͸ं྆ͷ૸ߦ଎౓

��LN�I Ͱं͕྆ςετίʔεΛҰपͨ͠ࡍͷ࣌ྻܥ
σʔλͰ͋Δɻԣภ͕ࠩ ����N ҎԼʹऩ·͍ͬͯΔ͜
ͱ͕Θ͔ΔɻυϥΠόʔʹΑΔϋϯυϧૢ࡞Λհͣ͞ʹ
ं͕྆໨ඪي੻ʹԊͬͯ૸͍ͯ͠ߦΔ͜ͱ͕Θ͔Δɻ
εςΞϦϯά֯౓΋্Լݶ಺ʹ͓͞·͓ͬͯΓɺΞΫ
νϡΤʔλͷ੍໿ΛकΓͳ͕Βيಓ௥ैͰ͖͍ͯΔ͜
ͱ͕Θ͔ΔɻఆੑతͳίϝϯτͰ͸͋Δ͕ɺ౥৐ͨ͠υ
ϥΠόʔ͕ҧ࿨ײͷͳ͍૸ߦΛ࣮ݱͰ͖ͨɻຊ݁Ռ͔

Βɺ開発ͨࣗ͠ಈӡసখܕτϥοΫʹͯߴਫ਼౓ͳيಓ
௥ैΛ࣮ݱͰ͖Δ͜ͱ͕Θ͔ͬͨɻ

� ෼ੳڹͷӨࡌੵ

�ষͷ֬ೝ૸ߦͰ͸ɺ҆શ্ͷཧ༝͔Βੵࡌ෺͕ͳ
͍৚݅Լʹͯं྆Λ૸ͨͤ͞ߦɻҰํɺ࣮༻Խͱ࣮ূ
τϥοΫܕ৚͕݅ࣗಈӡసখࡌਾ͑ΔͱɺੵݟΛݧࢼ
΁༩͑ΔӨڹΛ෼ੳ͢Δඞཁ͕͋Δɻͦ ͜Ͱɺߴਫ਼౓
ͳं྆γϛϡϨʔλΛ׆༻͠ɺੵࡌʹΑΔӨڹΛ෼ੳ
͢Δɻ

��� ं྆γϛϡϨʔλ
ं྆γϛϡϨʔλͱͯ͠ɺ.BUMBC�4JNVMJOL ͱ

5SVDL�NBLFS Λ૊Έ߹Θͤͨ਺஋γϛϡϨʔλΛ༻
͍Δɻ5SVDL�NBLFS ͱ͸঎༻ंͷςετઐ༻γϛϡ
ϨʔγϣϯͰ͋Δɻ5SVDL�NBLFS ͷं྆Ϟσϧͱςε
τίʔεϞσϧ͸͞·͟·ͳ࣮͍ͯͮجʹݧઃ͞ܭΕͯ
͓Γɺ࣮ݱͷं྆ͱಓ࿏ͷಛੑΛߴਫ਼౓ʹݱ࠶Ͱ͖
ΔɻຊγϛϡϨʔγϣϯͰ͸ं྆Ϟσϧͱ૸ߦίʔε

ਤ �ɹ໨ඪي੻

ਤ �ɹ࣮݁ݧՌ

	C
 ํҐ֯ภࠩ

	D
 ૢ଩֯

	B
 ԣภࠩ
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Ϟσϧ༧ଌ੍ޚΛ༻いͨখܕτϥοΫ͚ࣗ޲ಈӡసγεςϜ

Λ 5SVDL�NBLFS ங͠ɺਤߏͯʹ �ͷ "VUP#PY ಺ʹ
࣮૷͞Ε͍ͯΔ .BUMBC�4JNVMJOL ͷϓϩάϥϜΛ༻
͍ͨɻςετίʔεʹؔͯ͠͸ɺਤ �ͷ૸ߦίʔεΛ
ద༻ͨ͠ɻຊγϛϡϨʔγϣϯʹͯੵࡌ৚੍͕݅ޚԠ
౴΁༩͑ΔӨڹΛ෼ੳ͢Δɻͨ ͩ͠ɺ༧ଌϞσϧͷύ
ϥϝʔλΛ�ද �ͷۭं࣌ͷύϥϝʔλͱͯ͠ઃఆ͢
Δɻਤ �ʹຊγϛϡϨʔγϣϯʹ͓͚Δੵࡌ෺ͷ഑ஔ
৚݅Λࣔ͢ɻ੺ؙ͕ੵ͍ͯ͠ࡌͳ͍ͱ͖ͷं྆ͷॏ৺
Ґஔɺ྘ؙ͕ੵࡌ෺ͷઃஔҐஔͰ͋ΔɻຊγϛϡϨʔ
γϣϯͰ͸ɺं ྆ʹ � τϯͷੵࡌ෺Λ྘ؙͷ৔ॴ΁ઃ
ஔ͢Δɻੵ Β͔ํޙɺं྆͑ߟΛڹ഑ஔ৔ॴͷӨࡌ
��N ͱ ��N ͷҐஔʹͦΕͧΕੵࡌ෺Λઃఆͨ͠ɻ͜ ͷ
৚݅ʹͯɺਤࡌੵ �ͷςετίʔεΛ૸ߦͰ͖Δ͔ݕ
ূͨ͠ɻ

��� ਺஋γϛϡϨʔγϣϯ݁Ռ
਺஋γϛϡϨʔγϣϯ݁ՌΛਤ �ʹࣔ͢ɻ੨ઢ͕

ۭं࣌ͷ੍ޚԠ౴ɺ੺ઢ͕ं͔྆ํޙΒ ��N ͷҐஔ
Β͔ํޙͷԠ౴ɺԫઢ͕ं྆ࡍͨ͠ࡌੵʹ ��N ͷҐ
ஔʹੵࡍͨ͠ࡌͷ੍ޚԠ౴Ͱ͋Δɻੵ มಈʹΑΔ੍ࡌ
ΒΕͳ͍͜ͱ͕Θ͔Δɻंݟ΅΄Ԡ౴ͷࠩҟ͕ޚ ޙ྆
ํ͔Β ��N ͷҐஔʹੵͨ͠ࡌͱ͖ͷΈ੍ޚԠ౴ͷҐ૬
͕มԽ͍ͯ͠Δ͕ɺԣภࠩ͸ ����N Ҏ಺·Ͱ཈͑ΒΕ
͍ͯΔ͜ͱ͕Θ͔Δɻ๬·͍͠يಓ௥ैਫ਼౓Λୡ੒Ͱ͖
ͨͨΊɺੵࡍͨ͠ࡌʹ΋ߴਫ਼౓ͳيಓ௥ै੍ޚΛ࣮ݱ
Ͱ͖Δ͜ͱΛ֬ೝͰ͖ͨɻҰํɺੵࡌ෺ͷઃஔҐஔʹ
ΑͬͯԠ౴ੑ͕มԽͯ͠͠·͏ͨΊɺ੍ܥޚΛઃ͢ܭ
Δࡍʹ͸ੵࡌҐஔΛྀ͢ߟΔඞཁ͕͋Δɻ

� ͓ΘΓʹ

ຊߘͰ͸ɺڀݚ開発׆ಈͷҰ؀ͱͯࣗ͠ಈӡసখܕ
τϥοΫΛ࡞ࢼ開発ͨ͠ɻϞσϧ༧ଌ੍ޚΛ༻͍ͨي
ಓ௥ै੍ޚΛઃ͠ܭɺςετίʔεʹͯߴਫ਼౓ͳيಓ
௥ैΛ࣮ݱͰ͖Δ͜ͱΛ֬ೝͨ͠ɻ·ͨɺ࣮ ɾ੡ݧࢼূ
඼ԽΛݟਾ͑ͨࢼΈͱͯ͠ɺੵࡌ෺͕يಓ௥ै੍ޚ΁
༩͑ΔӨڹΛ෼ੳͨ͠ɻ਺஋γϛϡϨʔγϣϯͷ݁Ռɺ
૸ߦ଎౓͕௿͚Ε͹ੵࡌ৚݅ͷӨڹΛ΄ͱΜͲड͚ͳ
͍͜ͱ͕Θ͔ͬͨɻޙࠓ͸͞·͟·ͳੵࡌ৚݅Լʹ͓͍
ͯɺϩόετੑͷي͍ߴಓ௥ै੍ޚΛ開発͢Δඞཁ͕
͋Δɻ·ͨɺຊߘͰ͸يಓ௥ै੍ޚʹؔ͢Δઆ໌ͷΈ
ͱͳ͕ͬͨɺ଎౓੍ޚʹ͓͍ͯ΋঎༻ंݻ༗ͷ技術͕
ӡస૬౰ͷߦͰ͸ঃݧࢼߦճͷ૸ࠓΊΒΕ͍ͯΔɻٻ
଎౓ ��LN�I ·͚ͯ͞޲ʹݧɺ࣮ূ࣮͕ͨ͠ূݕͯʹ
͟·ͳ଎౓৚݅Ͱͷূݕ΋ඞཁͱͳΔɻ࣮ ༻Խʹ͚޲
ͯଟ͘ͷ՝୊΋͞࢒Ε͓ͯΓɺܧଓతͳ技術開発͕ඞ
ཁͱͳΔɻ
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�FU�BM���ʠ"SF�XF�SFBEZ�GPS�BVUPOPNPVT�ESJWJOH �UIF�
LJUUJ�WJTJPO�CFODINBSL�TVJUF
ʡ�*O������*&&&�DPOGFSFODF�PO�
DPNQVUFS� WJTJPO� BOE� QBUUFSO� SFDPHOJUJPO
� 	����

� Q������
�����

	�
 .�/BHBJ�� &WPMVUJPO� BOE� &WBMVBUJPO� PG� 4BGFUZ� 0⒎FSFE� CZ�
"DUJWF�4BGFUZ
�"%"4
�BOE�"%�4ZTUFNT
�+PVSOBM�PG�3PCPUJDT�
BOE�.FDIBUSPOJDT
�7PM���
�/P��	����

�Q���������

	�
 :�)BNBHVDIJ� FU� BM��� "VUPNBUFE� 4UFFSJOH� $POUSPM� 4ZTUFN�
GPS� 3FWFSTF� 1BSLJOH� .BOFVWFS� PG� 4FNJ�5SBJMFS� 7FIJDMFT�
$POTJEFSJOH� .PUJPO� 1MBOOJOH� CZ� 4JNVMBUJPO� PG� 'FFECBDL�
$POUSPM� 4ZTUFN
� +PVSOBM� PG� 3PCPUJDT� BOE� .FDIBUSPOJDT
�
7PM���
�/P���	����

�Q���������

	�
 :�4VEB
�,�"PLJ��$VSSFOU�BDUJWJUJFT�BOE�TPNF�JTTVFT�PO�UIF�
EFWFMPQNFOU� PG� BVUPNBUFE� ESJWJOH
� +PVSOBM� PG� *OGPSNBUJPO�
1SPDFTTJOH�BOE�.BOBHFNFOU
�7PM���
�/P����	����

�Q���������

	�
 "NFSJDBO�5SBOTQPSUBUJPO�3FTFBSDI�*OTUJUVUF
�ʠ*OEFOUJGZJOH�
"VUPOPNPVT� 7FIJDMF� 5FDIOPMPHZ� *NQBDUT� PO� UIF� 5SVDLJOH�
*OEVTUSZ
ʡ������

	�
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 3�/BLBIBSB� FU�BM�� .PEFM� QSFEJDUJWF� CSBLJOH� DPOUSPM� GPS�
IFBWZ�EVUZ�DPNNFSDJBM�WFIJDMFT�DPOTJEFSJOH�SFTQPOTF�EFMBZ�
PG�BJS�CSBLF
�*OUFSOBUJPOBM�KPVSOBM�PG�BVUPNPUJWF�FOHJOFFSJOH
�
7PM���
�/P���	����

�Q���������

	��
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 :�*SJF
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1SFEJDUJWF�$POUSPM�GPS�"VUPNBUFE�7FIJDMFT�.BYJNJ[F�6TBHF�
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� ͸͡Ίʹ

ࣗಈंʹ͸ଟ͘ͷిؾɾిࢠγεςϜ͕౥͞ࡌΕͯ
͍Δɻి োͨ݁͠Ռ発ੜ͢Δਓ΁ͷނ部඼͕ࢠɾిؾ
Γগͳ͘͢ΔͨΊͷ開発खஈͷҰͭݶΛɺՄೳͳ֐ة
֨نඪ४ࡍࠃ͕ *40�
������ʢ�ʣػೳ҆શͰ͋Δɻ

*40������ ͸ࣗಈंۀք༻ͷηΫλ֨نͱͳͬͯ
͓Γɺ৐༻ंΛத৺ʹऔΓ૊Έ͕ਐΜͰདྷ͕ͨɺ����
೥ �� ݄ʹ発͞ߦΕͨୈ � ൛͔Β঎༻ं΋औΓ૊Έͷ
ର৅ͱͳͬͨɻ

ຊߘʹͯɺ͍͢ʎࣗಈंͷं྆開発ϓϩηε΁ͷ
ͼ঎ٴɺ߲ࣄྀߟಋೖ࣌ͷ߲ࣄٻཁ֨ن�������40*
༻ंಛ༗ͷػೳ҆શ΁ͷऔΓ૊Έʹ͍ͭͯ঺հ͢Δɻ
஫ �
 *40ʢ ࠃ ࡍ ඪ ४ Խ ػ �ɿ�*OUFSOBUJPOBMߏ

0SHBOJ[BUJPO�GPS�4UBOEBSEJ[BUJPOʣ

� *40������ ͷ੒Γཱͪ

��� ͷಛ௃֨ن
*40������ ͸ࣗಈंͷిؾɾి ͼιϑτ΢ΣΞٴࢠ

ίϯϙʔωϯτͰߏ੒͞Εͨ҆શؔ࿈γεςϜʹద༻
͢Δ֨نͰ͋Γɺࣗ ಈंۀքͷඪ४֨نͱͳ͍ͬͯΔɻ
ద༻͢Δؒظ͸ϥΠϑαΠΫϧશൠͰ͋Γɺࣗ ಈं͕開
発ɺੜ͞࢈ΕɺϢʔβ͕࢖༻͠ɺޙ࠷ʹഇ͢غΔ·Ͱ
͕ର৅Ͱ͋Δɻ׆ಈ͸ΞΠςϜͱݺ͹ΕΔ૷ஔͷ୯Ґ
Ͱ֨نͷཁ߲ࣄٻʹଇΓ࣮͢ࢪΔɻࣗ ಈं開発࣌ͷ
ग़ͳͲɺ技術త಺ࢉো཰ͷނ๏ɺςετํ๏ɺํূݕ
༰ʹ΋͍ͯ͠ٴݴ͔͘ࡉΔ͜ͱ͕ຊ֨نͷಛ௃Ͱ͋Δɻ

��� ͷҐஔ෇͚֨نೳ҆શػ
40*�
�$&*�֨نೳ҆શػ������ Λ਌֨نͱ͠ɺ֤

छۀք͚޲ηΫλ੍͕֨نఆ͞Ε͍ͯΔɻηΫλ֨ن
͸ϓϩηεۀ࢈ɺػց੡଄ɺަ௨ӡ༌ɺҩྍثցશ෼
໺ͳͲͷ͞·͟·ͳ෼໺͕͋Γɺͦ ͷதͰࣗಈंʹಛԽ
ͨ͠ηΫλ͕֨ن *40������ Ͱ͋Δɻ֤ छηΫλ֨ن
ʹ͍ͭͯ͸ਤ�Λࢀরͷ͜ͱɻ
஫ �
 *&$ʢ ࠃ ࡍ ి ؾ ඪ ४ ձ ٞɿ�*OUFSOBUJPOBM�

&MFDUSPUFDIOJDBM�$PNNJTTJPOʣ

��� *40������ ܠఆͷഎࡦ
Խ͢ΔதɺԤࡶ໛ԽɾෳنγεςϜ͕େࢠɾిؾి

भΛى఺ʹʮ඼࣭ʯɺʮڥ؀ʯʹଓ͘ୈࡾͷ೾ͱͯ͠
ʠ҆શʡʹ ؔ͢Δ֨نԽͷಈ͖͕ߴ·͖ͬͯͨ͜ͱΛഎ
ɺ̓ʹܠ શʹؔ Δ͢*40������͕����೥ʹ発ߦ Εͨ͞ ɻ

ೳ҆શ΁ͷऔΓ૊Έػ
Approach to Functional Safety

Ѩ部ɹ৴೭＊ ઒࡚ɹউ໵＊ খౡɹউত＊ ӽ୔ɹढ़จ＊

Nobuyuki Abe Katsuya Kawasaki Katsuaki Kojima Toshifumi Koshizawa

ཁɹɹࢫ

ࣗಈंͷిؾɾిࢠγεςϜ͕େن໛ԽɾෳࡶԽ͢
Δதɺं྆開発ʹ͓͚Δػೳ҆શ΁ͷऔΓ૊Έ͸ɺॏ
ཁੑΛ૿͍ͯ͠Δɻ

ຊߘͰ͸ɺػೳ҆શʹؔ͢ΔࣗಈंۀքͷηΫλن
֨Ͱ͋Δ *40������ ͷ੒Γཱͪͱ֨نཁ߲ࣄٻͷ֓
ཁΛղઆ͠ɺ͍͢ʎࣗಈंʹ͓͚Δं྆開発ϓϩηε
΁ͷ *40������ ͷద༻ͱ঎༻ंಛ༗߲ࣄٻཁ֨ن
ͷऔΓ૊Έʹ͍ͭͯ·ͱΊͨɻ��

Abstract

Vehicle development in accordance with ISO 26262 is 
becoming increasingly important as electrical/electronic 
systems become larger and more complex.

This paper describes the origins of ISO 26262, 
outlines the requirements of the standard, and 
summarizes its application to Isuzu Motors' Ltd.’s 
vehicle development process and approaches specific to 
commercial vehicles.

ਤ�ɹ*&$�*40������ͱ֤छηΫλ֨ن
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��� *40������ͱଞͷ ܎ͱͷؔ֨ن40*
*40������ ͸ *40����� ͼٴ *"5'�
������ ౳ͷ

඼࣭؅ཧΛϕʔεʹ҆શͷํ͑ߟΛߋʹ֦ுͨ͠΋ͷ
Ͱɺ඼࣭؅ཧΛ࣮͞ࢪΕ͍ͯΔ͜ͱ͕ػೳ҆શ׆ಈ࣮
ͷલఏͰ͋Δɻࢪ

·ͨɺޙࠓ͸ࣗಈӡసٴͼઌਐӡసࢧԉγεςϜ開
発ͳͲʹऔΓ૊Ήʹ౰ͨΓɺ৽ͨʹ੍ఆ͞Εͨ 405*'

ʢҙਤͨ͠ػೳͷ҆શੑɿ4BGFUZ�PG�UIF�*OUFOEFE�
'VODUJPOBMJUZʣʢ*40������ɿ����ʣʢ�ʣٴͼαΠόʔ
ηΩϡϦςΟΤϯδχΞϦϯάʢ*40�4"&��ʣ�����ɿ
����ʣʢ�ʣͳͲͷ֨ن΋ྀ͠ߟɺ׆ಈ͢Δඞཁ͕͋Δɻ
஫ �
 *"5'ʢ ࠃ ࡍ ࣗ ಈ ं ࢈ ۀ ಛ ผ ҕ һ ձɿ

*OUFSOBUJPOBM�"VUPNPUJWF�5BTL�'PSDFʣ
஫ �
 4"&ʢ ࣗ ಈ ं 技 術 ऀ ڠ ձɿ4PDJFUZ�PG�

"VUPNPUJWF�&OHJOFFSTʣ

��� ೳ҆શͷର৅γεςϜػ
ࣗಈं開発ʹ͓͚Δػೳ҆શͷର৅γεςϜ͸ɺނ

োʹΑΓɺਓʹ֐ةΛڪ͢΅ٴΕͷ͋Δిޚ੍ࢠγε
ςϜͰ͋Δɻྫ ͑͹ "%"4ʢઌਐӡసࢧԉγεςϜɿ�
"EWBODFE�%SJWFS�"TTJTUBODF�4ZTUFNTʣɺΤϯδϯɺ
γεςϜͱ͍ͬͨ૷ஔͰ͋ΔɻҰൠతܥɺૢ଩ܥಈۦ
ʹϦεΫ͕͍ߴ૷ஔͱ͍͏ͷ͸ɺυϥΠό͕ૢ͍ͯ͠࡞
ͳ͍ʹ΋߆Βͣɺ૷ஔ͕ҙਤͤͣ࡞ಈ͠ɺ૸ΔɺۂΔɺ
ग़ΔγεςϜͰ͋Δɻ͕ڹΔʹӨ·ࢭ

��� *40������ ର৅ंछ
*40������ ͕ର৅ͱ͢Δंछ͸ɺϞϖουʢϖμ

ϧ෇͖ͷݪಈػ෇ࣗసंʣΛআ͍ͨྔ྆ं࢈Ͱ͋Δɻ
���� ೥ͷ �� ݄ʹ発͞ߦΕͨ *40������ ୈ֨ن �
൛Ͱ͸ɺͦ Ε·Ͱͷं྆૯ॏྔ ��� U ·Ͱͷ৐༻ंͱ͍
͏ׅΓ͕ͳ͘ͳΓɺશͯͷྔ͕྆ं࢈ର৅Ͱ͋Δɻ

��� *40������ Λ࠾༻͢Δཧ༝
ࣗಈं੡଄͕ऀۀ *40������ Λ࠾༻͢Δओͳཧ༝

͸ɺ࣍ ͷ B
ʙD
 Ͱ͋Δɻ
B
�඼ ɾ࣭̓ શͷ֬อ
C
�๏نʹ४ͣΔ֨نࡍࠃ΁ͷ४ڌ
D
�ࣾ֎΁ͷઆ໌੹೚

*40������ Λ࠾༻͢Δ � ͭ໨ͷཧ༝Ͱ͋Δ඼࣭ɾ
҆શͷ֬อ͸ɺߴࠓࡢ౓Խ͢ΔंࢠిࡌγεςϜʹ
͓͍ͯɺ*40������ Λ׆ಈ͢Δ͜ͱͰɺʠ4UBUF�PG�UIF�
"SUʡʢ͑ߟಘΔ࠷৽ͷ技術ʣʹΑΓ҆શΛ୲อ͢Δ͜
ͱ͕Ͱ͖Δɻ

�ͭ໨ͷཧ༝ʮ๏نʹ४ͣΔ֨نࡍࠃ΁ͷ४ڌʯ͸ɺ
ͱͳͬͯ֨نքͱͯ͠ɺඪ४ۀ಺֎Λ໰Θͣࣗಈंࠃ
͓Γɺ๏نͰ͸ͳ͍͕ɺ͍ ͢ʎ΋͜ͷ֨نʹ४͢ڌΔඞ
ཁ͕͋Δͱ͍ͯ͑ߟΔɻͳ͓ɺ๏نͷதʹ *40������

ͷઆ໌ΛٻΊΒΕ͍ͯΔ෺΋͋Γɺ๏نಈ޲ʹ΋ཹҙ
͢Δඞཁ͕͋Δɻ

ྫʣ
w 6/�
�3�����ɿεςΞϦϯάͳͲͷ͔͡औΓ૷ஔ
ʹؔΘΔं྆ͷೝՄʹؔ͢Δ౷Ұنఆ

w (#�
����������ɿࣗಈंͷεςΞϦϯάγεςϜ
ຊతཁ݅ج

� ͭ໨ͷཧ༝ʮࣾ֎΁ͷઆ໌੹೚ʯ͸ɺର֎తʹ҆
શੑ࡞ΓࠐΈͷઆ໌Λࡍ͏ߦʹɺ͍ͮجʹ֨نࡍࠃ
͍ͯͳ͚Ε͹ɺࣗࣾͷج४Ͱ҆શʹ഑ྀͨ͠開発ख๏
Λऔͬͨͱओுͯ͠΋ࣾ֎΁ͷઆ໌੹೚ΛՌͨͨ͠ͱ
Έͳ͞Εͳ͍ɻ݁ Ռͱͯ͠௄േతͳϖφϧςΟΛՊͤΒ
Εɺࣾ ձతͳཱ৔͕༳Β͙ڪΕ͕͋Δɻ
஫ �
�6/ʢࡍࠃ࿈߹ɿ6OJUFE�/BUJPOTʣ
஫ �
�(#ʢதࠃࠃՈඪ४֨نɿ(VP�KJB�#JBP�[IVOʣ

� *40������ ͷ֓ཁ߲ࣄٻཁ֨ن

��� ೳ҆શΛୡ੒͢ΔͨΊͷΞϓϩʔνػ
ೳ҆શͷػͷ͕͢ࢦোͯ͠΋҆શͰ͋Δ͜ͱΛ໨ނ

ຊͰ͋Δɻͦج ͷͨΊʹɺނোΛܥ౷ผʹϥϯμϜނো
ͱγεςϚνοΫނোͷ � ͭʹେผ͍ͯ͠Δɻ·ͨɺϦ
εΫ෼ੳʹΑΔ "4*-ʢࣗಈं҆શਫ४ɿ"VUPNPUJWF�
4BGFUZ�*OUFHSJUZ�-FWFMʣಋग़ɺͦΕʹର͢Δ҆શํ
ೳ҆શୡ੒ʹ͸ඞཁͰ͋Δɻػͷׂ౰͕ͯࡦ

����� ϥϯμϜނো
ϥϯμϜނো͸ɺ֬཰෼෍ʹै͍発ੜ͢Δ༧ଌͰ͖

ͳ͍ނোͰ͋Δɻ͜ Εʹ͸ނো͕発ੜͯ͠΋҆શͳঢ়
ଶΛอֻ͚ͭ࢓ʢ҆શߏػʣΛೖΕͯରࡦΛ͢Δɻྫ
͑͹ɺҙਤ͠ͳ͍Ճ଎ͱ͍͏ނোͷ৔߹ɺނো発ੜΛ
৅͕発ੜ͢Δલʹա৒ͳ೩ྉ෾ࣹΛࣄݥة஌͠ɺݕ
཈੍͢Δ҆શߏػΛઃ͚ɺҙਤ͠ͳ͍Ճ଎Λ๷͙ର
ɻࡦ

����� γεςϚνοΫނো
γεςϚνοΫނো͸ઃܭϓϩηεɺ੡଄ϓϩηεͷ

มߋʹӡ༻खॱɺจॻԽͳͲɺ·ͨ͸ͦͷ΄͔ͷؔ࿈
ཁૉʹΑΓআ֎Ͱ͖ΔނোͰ͋Δɻྫ ͑͹ɺιϑτ΢Σ
Ξͷόά͕ݪҼͷ৔߹ɺόάΛݕग़͢Δূݕख๏Λ֬
ΔϓϩηεΛઃ͚Δɻ͜͢ࢪ࣮ʹ࣮ ΕʹΑΓɺϓϩηε
ಈ͢Δ͜ͱͰόάΛ๷͙͜ͱ͕Ͱ͖Δɻ׆͍ैʹ
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����� ϦεΫ෼ੳ
ϦεΫ෼ੳ͸׆ಈ͢ΔΞΠςϜ୯ҐͰ࣮͢ࢪΔɻ࡞

ೳ͝ͱʹؔΘΔػ੒͠ɺ࡞੒Ռ෺ͷΞΠςϜఆٛΛۀ
֤૷ஔͱͷΠϯλϑΣʔεΛ໌֬ʹ͢ΔɻΠϯλϑΣʔ
ε͝ͱʹΨΠυϫʔυΛ༻͍ͨ )";01ʢ)B[BSE�BOE�
PQFSBCJMJUZ�TUVEZʣΛ࢖༻͠ɺނোϞʔυΛಋग़͢
ΔɻނোϞʔυ͕࣮ࡍʹͲΜͳঢ়گͰ発ੜͨ͠ΒɺͲ
ͷΑ͏ͳϦεΫ͕͏͖ىΔ͔Λ )"3"ʢϋβʔυ෼ੳ
�ͼϦεΫΞηεϝϯτɿ)B[BSE�"OBMZTJT�BOE�3JTLٴ
"TTFTTNFOUʣͰ෼ੳΛ͏ߦɻ)"3" Ͱ͸҆શ໨ඪͱ
"4*- Λಋग़͢Δɻ

҆શϨϕϧͷ &ʢΤΫεϙʔδϟɿ�&YQPTVSFʣ͸๫
࿐֬཰ͱ΋ݺ͹Εɺ๫࿐֬཰ͱ͸γνϡΤʔγϣϯͷ
ΓಘΔ֬཰Λࣔ͢ɻ͜͜ى Ε͸部඼͕ނো͢Δ֬཰Ͱ
͸ͳ͘ɺނো͕発ੜ͢Δӡసঢ়گͱͳΔ֬཰ɻྫ ͑͹ɺ
௚ઢಓ࿏૸ߦʹରͯ͠ɺٸΧʔϒͷಓ࿏Λ૸͢ߦΔ͜
ͱ͸·ΕͰ͋Δɻ

҆શϨϕϧͷ 4ʢγϏΞϦςΟɿ4FWFSJUZʣ͸֐ة౓
ͱ΋ݺ͹Εɺਓ΁ͷӨڹͷ͜ͱͰ͋Δɻ͜ Ε͸ɺถࠃͰ
ई౓֐ఆ͞Εͨਓମͷইࡦ "*4ʢ؆қࣜ֎ইείΞɿ
"CCSFWJBUFE�*OKVSZ�4DBMFʣΛ࢖༻͠෼ྨ͢Δɻ

҆ શ Ϩ ϕ ϧ ͷ $ʢ ίϯτϩ ʔ ϥϏϦς Οɿ
$POUSPMMBCJMJUZʣ͸੍ޚՄೳੑͱ΋ݺ͹Εɺݥةͳࣄ
৅ʹͳΔલʹݥةΛͲͷΑ͏ʹճආͰ͖Δ͔Λγνϡ
ΤʔγϣϯͱབྷΊͯ෼ྨ͢Δʢ*40������ɿ����ɺ�
1BSU�������ɹࣄݥة৅ͷ෼ྨʣɻ

ΤΫεϙʔδϟɺγϏΞϦςΟɺίϯτϩʔϥϏϦςΟ
ͦΕͧΕͷ؆қతͳ෼ྨΛද �΁ࣔ͢ɻ�

"4*- ͸ � ͭͷ҆શϨϕϧɺΤΫεϙʔδϟɺγϏΞ
ϦςΟɺίϯτϩʔϥϏϦςΟͷ౓߹͍ͰܾΊΔʢ*40�
�����ɿ����ɺ�1BSU����������ʣɻද �ʹ "4*- ܾఆ
දΛࣔ͢ɻ

�����ɹ҆શ෼ੳ
ϦεΫ෼ੳޙɺϦεΫʹԠͨ͡ख౰Λ͍ͯ͘͠ɻϦε

Ϋ෼ੳͰΠϯλϑΣʔεΛ໌֬ʹ͕ͨ͠ɺ͜ΕʹରԠ
ͯ͠ͲͷΠϯλϑΣʔεʹख౰Λ͢Δ͔Λ໌֬Խͯ͠
͍͘ɻख౰͸҆શཁٻͱݺ͹Εɺൈ͚͕ͳ͍Α͏ʹ֬
࣮ʹ҆શཁٻΛ෇༩͢Δɻ̓ શཁٻ͸γεςϜϨϕϧɺ
·ऴతʹ͸ϋʔυ΢ΣΞϨϕϧɺιϑτ΢ΣΞϨϕϧ࠷
ͰৄࡉԽ͢Δɻ

҆શཁ࣮͕֬ٻʹ෇༩͞Ε͍ͯΔ͔Λ͠ূݕɺ֤҆
શཁٻʹɺ֨نͰఆΊΒΕͨख๏ʹ͖ͮجςετΛ࣮
ɺͦ͠ࢪ ͷ݁ՌΛ҆શ෼ੳͷใࠂॻͱ͢Δɻ

��� ೳ҆શΛୡ੒͢ΔͨΊͷػ *40������ ଄ߏ
*40������ ͸֨ن �� ͷষʢ1BSUʣɺ໿ ��� ทͰ

຿ʹؔ͢ΔϚωδۀͷ࢈ͼੜٴ੒͞Ε͍ͯΔɻ開発ߏ
ϝϯτΛઆ໌ͨ͠ 1BSU�ɻ開発ٴͼੜ࢈ͷྲྀΕͦͷ
΋ͷΛઆ໌ͨ͠ 1BSU� ͔Β 1BSU� ·Ͱɻ開発ٴͼੜ
૊Έ·ͨ͸ϧʔϧ౳Λઆ໌ͨ͠࢓Δ͑ࢧ຿Λۀͷ࢈
1BSU�ɺ1BSU� ͕ओͳͱ͜ΖͰ͋Δɻͦ ͷଞɺ1BSU��
͸׆ಈʹؔΘΔΨΠυϥΠϯɺ1BSU�� ͸൒ಋମ΁ͷ
*40������ ద༻ΨΠυϥΠϯɺ1BSU�� ͸Ϟʔλʔα
ΠΫϧͰ͋Δɻ*40������ ͷߏ֨ن଄Λਤ �ʹࣔ͢ɻ

��� ं྆։ൃશମͱͯ͠ͷऔΓ૊Έ
*40������ ͸ं྆開発શମͰͷऔΓ૊Έ͕ٻΊΒ

Ε͍ͯΔɻ௨ৗɺं྆ͷ開発͸෼ࢄ開発Ͱࣗಈं੡଄
੒͢Δ部඼Λ開発͢Δଟ͘ͷαϓϥΠϠʔߏͱɺऀۀ
Ͱ͍ͯͬߦΔɻͦ ͷͨΊɺઓུతͳ部඼ௐୡͳͲɺࣗ ಈ
ं੡଄ऀۀɺαϓϥΠϠʔؒͷ੹຿ൣғΛ໌֬ʹ͢Δ
ඞཁ͕͋Δɻػೳ҆શ׆ಈͰ͸%*"ʢ開発ΠϯλϑΣʔ
εڠఆɿ%FWFMPQNFOU�*OUFSGBDF�"HSFFNFOUʣͱݺ
͹ΕΔۀ࡞੒Ռ෺ʹ͓͍ͯɺ͓͍ޓͷ੹຿ൣғΛ໌֬
ʹ͢Δɻͦ ΕʹΑΓɺػೳ҆શ׆ಈͷϓϩηεͷதͰࣗ
ಈं੡଄ऀۀɺαϓϥΠϠʔͷ࣮͢ࢪΔ͜ͱ͕໌֬ʹ
ͳΓɺं ྆開発શମ͕֨نʹԊͬͨऔΓ૊ΈͱͳΔɻ

ද �ɹΤΫεϙʔδϟɺγϏΞϦςΟɺίϯτϩʔϥϏ
ϦςΟͷ؆қతͳ෼ྨ

ද �ɹ"4*- ܾఆද
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�� ͍͢ʎࣗಈंͰͷऔΓ૊Έ

���� Ϊϟοϓ෼ੳ
*40������ ͷಋೖʹઌཱͪɺ࠷ॳʹΪϟοϓ෼ੳ

Λͨͬߦɻ֨نͷཁطʹ߲ࣄٻଘͷϓϩηεͰରԠͰ
͖Δ߲໨͸৽͘͠نఆΛ੍ఆ͢Δඞཁ͸ͳ͍ɻͲͷఔ
౓طଘͷϓϩηεʹ߹க͍ͯ͠Δ͔Ϊϟοϓ෼ੳΛߦ
͍ɺ৽نͰ࡞੒͕ඞཁʹͳΔཁ߲ࣄٻΛ໌֬Խͨ͠ɻ

���� ͍ͯͭʹ੒Ռ෺ۀ࡞
ࣗಈं੡଄ऀۀ͸૷ஔͷ༷࢓ͳͲͷίϯηϓτϨϕ

ϧʹؔ͢Δۀ࡞੒Ռ෺Λ࡞੒͠ɺαϓϥΠϠʔ͸γε
ςϜϨϕϧҎ߱ͷιϑτ΢ΣΞٴͼϋʔυ΢ΣΞͳͲʹ
ؔ͢Δۀ࡞੒Ռ෺Λ࡞੒͢Δɻ

Ϊϟοϓ෼ੳͷ݁Ռɺ� ׂ͸ࣾ಺෼ɺ� ׂ͕αϓϥ
ΠϠʔ෼ͱͳΓɺଟ͕͘αϓϥΠϠʔͷۀ࡞੒Ռ෺ͱ
ͳΔɻ·ͨɺࣾ಺ͷۀ࡞੒Ռ෺ͷ಺ɺ৽ن � ׂɺطଘ
मਖ਼ � ׂɺطଘྲྀ༻ � ׂͱͳΓɺҰ部͕طଘͷ開発੒
Ռ͔Βྲྀ༻ՄೳͰ͋Δ΋ͷͷɺશͯͷۀ࡞੒Ռ෺ʹ͓
੒ཁྖॻΛ४උ͢Δඞཁ͕͋࡞੒ΨΠυͱͳΔ࡞͍ͯ
Γɺେ෼ྨͷ � ߲໨ɺখ෼ྨͷ �� ߲໨Λࣾ಺نఆԽ
ͨ͠ɻ

ͷཁ֨ن੒ཁྖॻʹ෇ଐ͍ͯ͠ΔςϯϓϨʔτ͸࡞
݅ʹ४ͯ͡࡞੒ͨ͠ɻ֤ ୲౰ऀ͸͜ͷςϯϓϨʔτΛ
͸ղऍ͕೉͍֨͠ن੒͢Δ͕ɺ࡞੒Ռ෺Λۀ࡞͠༺࢖
έʔε͕͋ΔͷͰɺ෼͔Γ΍͍͢هೖྫΛࣔͨ͠αϯϓ
ϧΛ༻ҙ͠ɺޮ ཰Α͘׆ಈΛਪਐͰ͖ΔΑ͏ʹͨ͠ɻ

���� ͍ͯͭʹҭڭ
ߦಈΛ਱׆ೳ҆શػ͸ɺऀࣄೳ҆શʹؔΘΔ౰ػ

͢Δʹ౰ͨΓඞཁे෼ͳϨϕϧͷೳྗΛٻΊΒΕ͓ͯ
Γʢ*40������ɿ����ɺ�1BSU�������ɹೳྗ؅ཧʣɺϨ
ϕϧผʹڭҭΛ࣮͍ͯ͠ࢪΔɻද�ʹڭҭ߲໨Λࣔ͢ɻ

Δ͢ߨड͕ऀ܎ΘΔશͯͷؔܞʹಈ׆श͸ߨૅج
΋ͷͰɺجຊతͳػೳ҆શ׆ಈͷ஌ࣝΛशಘ͢Δ಺༰
ͱͳ͍ͬͯΔɻओʹػೳ҆શ׆ಈͷඞཁੑɺ·ͨ͸ϓ
ϩηεͷྲྀΕɺػೳ҆શʹܞΘΔ֤୲౰ऀͷ໾ׂͳͲ
Λઆ໌ͨ͠΋ͷͰ͋Δɻ

ද �ɹڭҭ߲໨

ਤ �ɹ*40������ ଄ߏ֨ن
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தߨڃश͸ߨૅجशͷཤमऀ͕ର৅ͱͳΓɺػೳ
҆શ׆ಈͷ࣮຿ɺಛʹࣗಈं੡଄͕ऀۀओʹ୲౰͢
ΔίϯηϓτϑΣʔζʢલड़ਤ রʣ͔ΒγεςϜ開ࢀ�
発Λओମͱͨ͠಺༰ͱͳΔɻ࣮ ੒Ռۀ࡞Δ͢༺࢖ʹࡍ
෺ͷαϯϓϧΛ༻͍ͳ͕Β࣮ફతͳڭҭΛ͏ߦɻ

ҭڭशͷཤमऀ͕ର৅ͱͳΔɻߨڃश͸தߨڃ্
಺༰͸ओʹαϓϥΠϠʔͷ׆ಈͰ࡞੒͞Εͨۀ࡞੒Ռ
෺ɺϋʔυ΢ΣΞͱιϑτ΢ΣΞྖҬͷ಺༰Ͱ͋Γɺ͜
ΕΒΛνΣοΫͰ͖Δ஌ࣝΛशಘ͢Δ໨తͰઃఆͯ͠
͍Δɻ

͜ͷ΄͔ʹ҆શ؅ཧऀڭҭɺΞηοαڭҭΛઃ͚ͯ
͍Δɻػೳ҆શ׆ಈͰॏཁͳ໾ׂΛՌͨ͢͜ΕΒͷ໾
ׂ͸༗ۀ֨ࢿ຿ͱͯ͠ઃఆ͠ɺཤम͢Δ͜ͱͰ֤໾ׂ
ʹ෇͘͜ ͱ͕Ͱ͖Δɻ

҆શ؅ཧऀ͸ػೳ҆શ׆ಈͷਪਐ໾Ͱ͋Δɻڭҭ
Ͱ͸ϓϩηεΛཧղ͠ɺ֤ۀ࡞੒Ռ෺ͷ࡞੒ͷํ࢓Λ
शಘ͢Δɻ

Ξηοα͸֨نͷ؍఺͔Β׆ಈͷ֨ن४ੑڌΛ
νΣοΫ͢Δ໾ׂͰ͋ΔɻڭҭͰ͸֬ূํࡦͷཧղͱɺ
Λशಘ͢Δɻํ࢓੒ͷ࡞੒Ռ෺ͷۀ࡞֤

���� ͍ͯͭʹԉࢧ
ɺײ಺༰ͷϨϕϧࡌهɺʹࡍ੒͢Δ࡞੒Ռ෺Λۀ࡞

ఔ౓ײʹ໎͏͜ͱ͕ྑ͋͘Δɻ֨نͷཁ߲ࣄٻͷҰ部
͸യવͱͨ͠ࡌهΛ͞Ε͍ͯΔ͜ͱ͕͋Γɺ൑அ͕೉͠
͍৔߹͕͋Δɻ͜ ͷΑ͏ͳ৔߹ɺࢧԉνʔϜ͕αϙʔτ
͠ɺඞཁʹԠͯ͡֎部ͷίϯαϧλϯτʹۀքͷ૬৔
ࢧ੒Λ࡞੒Ռ෺ͷۀ࡞Λड͚ͳ͕ΒɺڙͳͲ৘ใఏ؍
ԉ͢Δମ੍Λ੔͍͑ͯΔɻ

�� ঎༻ंͷػೳ҆શ

���� ৐༻ंͱ঎༻ंͷҧ͍
*40������ ͷୈ֨ن � ൛͔Β঎༻ं΋είʔϓʹ

ೖͬͨɻ঎༻ंͷػೳ҆શ׆ಈʹ͓͚Δಛ௃͸࣍ͷ
B
ʙE
 ʹࣔ͢ɻ

B
�ଟ඼छͳंܕ
C
�͞·͟·ͳं྆૯ॏྔ
D
�Ս૷෺Λ౥͢ࡌΔ
E
�ཱ੮΋උ͑ͨ৐Γ߹͍όε΋ର৅

������ ଟ඼छͳंܕ
͓٬༷ͷଟ༻్ɺଟ໨తͳχʔζʹ౴͑ΔͨΊंܕ

ͷछྨ͕ଟ͘ɺं྆ӡ༻ঢ়گɺϗΠʔϧϕʔε·ͨ͸
ं࣠ͷҧ͍ͳͲɺଟ͘ͷόϦΤʔγϣϯ͕Ұͭͷंܕ
ʹؚ·ΕΔ͜ͱ͕঎༻ंͷಛ௃Ͱ͋Δɻػೳ҆શ׆ಈ
Ͱ஫ҙ͢΂͖఺͸ϦεΫ෼ੳͷࡍʹશͯͷंܕΛ໢ཏ
ͨ͠γνϡΤʔγϣϯΛ૝ఆ͠ɺ෼ੳ͍ͯ͠Δ͜ͱ͕

ඞཁͰ͋Δɻද �ʹγνϡΤʔγϣϯ෼ੳΛ͢Δࡍʹ
෼ੳཁҼͱͳΔ߲໨ͱɺͦͷཁҼύλʔϯͱͳΔछྨ
Λࣔ͢ɻ

γνϡΤʔγϣϯ෼ੳʹඞཁͳΤΫεϙʔδϟɺγ
ϏΞϦςΟɺίϯτϩʔϥϏϦςΟͷ঎༻ं༻ͷ֤ςʔ
ϒϧ͕ *40������ ୈ � ൛ʹ͸͞ࡌܝΕ͍ͯΔʢ*40�
�����ɿ����ɺ�1BSU��෇ଐॻ #ʣɻ

γϏΞϦςΟͷࢉग़ʹ͸ɺ૬ର଎౓ͱॏྔൺ͕ؔ܎
͢Δɻྫ ͑͹ಉ͡଎౓Ͱ૸͍ͨͯ͠ߦ৐༻ंಉ࢜ͷਖ਼
໘িಥͰ͋Ε͹ɺ͓͍ޓিಥ͢Δ࣌ʹඃ֐͸΄΅ಉ͡
ͳΔɻͱ͜Ζ͕ɺҰํ͕େܕ঎༻ंͷ৔߹ɺඃ֐͸ॏ
ྔ഑෼Ͱܾ·ΔͨΊɺ৐༻ंͷํ͕ඃ͕֐େ͖͍ɻ
ਤ �ʹҟͳΔं྆૯ॏྔͷিಥඃ֐ͷΠϝʔδΛ

ࣔ͢ɻ৐༻ंͱτϥοΫ͕ਖ਼໘িಥͨ͠৔߹ɺۃ୺ʹ
ॏྔൺ͕ҟͳΔ৔߹͸৐༻ंʹେ͖ͳඃ͕͋֐Δ͜ͱ
ʹ஫ҙ͕ඞཁͰ͋Δɻ

͜ΕΛݩʹγνϡΤʔγϣϯ෼ੳɺ)"3" Λ͍ߦɺ
Ұ൪ϦεΫͷ͍ߴϫʔετ৚݅ͷ "4*- Λಋग़͢Δɻ
ਤ �ʹ "4*- ͷΠϝʔδΛࣔ͢ɻ౼ݕ

ਤ �ɹҟͳΔं྆૯ॏྔͷিಥඃ֐ͷΠϝʔδਤ

ද �ɹ�γνϡΤʔγϣϯ෼ੳΛ͢Δࡍͷ෼ੳཁҼͱ
ཁҼύλʔϯ
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·ͨɺଟ඼छੜ࢈ͷ৔߹ɺ·Εʹ � ೥ʹ � ୆͔͠ੜ
Δɻ͜͢ࡏ΋ଘܕͳ͍ं͠࢈ ͷ৔߹ɺੜ࢈୆਺͕গͳ
͍͔ΒɺϦεΫ΋ݮগ͢Δͱ͕ͪ͑ߟͰ͋Δ͕ɺͦΕ͸
ΓͰ͋Δɻެޡ ಓΛ૸Δͱ͍͏͜ͱ͸ϦεΫ΋Ұ཯ʹ߱
Γֻ͔Δͱ͍͏͜ͱͰ͋Γɺੜ࢈୆਺ʹؔΘΒͣҰ༷
ʹϦεΫΛྀ͢ߟΔඞཁ͕͋Δɻͳ͓ɺ֨نʹ΋ಉ༷
ͷ͞ࡌه͕͑ߟΕ͍ͯΔʢ*40������ɿ����ɺ�1BSU��
�������ɹٴͼ �������ʣɻ

������ ͞·͟·ͳं྆૯ॏྔ
ं྆ͷछྨʹΑΓ૯ॏྔ͕͞·͟·Ͱ͋Γɺͦ ΕʹԠ

༗ແࡌಈΛ͢Δඞཁ͕͋Δɻಛʹɺੵ׆ೳ҆શػͨ͡
ʹΑΔӨڹ͸ϦεΫ෼ੳΛ͢Δ্Ͱ͸֎͢͜ͱ͸Ͱ͖ͳ
͍ɻਤ�ʹۭंॏྔͱੵྔࡌͷؔ܎Λࣔ͢ɻఆੵͱۭ
ੵͰ͸ं྆ͷڍಈ͕େ͖͘มΘΔ͜ͱ͕͑ߟΒΕΔͨ
ΊɺͦΕʹԠͨ͡γνϡΤʔγϣϯΛ૝ఆ͠ϦεΫ෼
ੳΛ࣮͠ࢪͳͯ͘͸ͳΒͳ͍ɻ

������ Ս૷෺Λ౥͢ࡌΔ͜ͱ
঎༻ं͸༻్ʹΑΓՍ૷෺Λ౥͢ࡌΔ͜ͱͰΑΓઐ

໳ੑͷ͍ߴ༻్ʹద༻Ͱ͖Δ͜ͱ͕ಛ௃Ͱ͋Δɻ
͜ͷ৔߹Ս૷෺ͱं͕྆ηοτͰࣗಈंͱͯ͠੒ཱ

͢Δ͜ͱʹͳΔͨΊɺ*40������ Λ४͢ڌΔʹ͸ɺࣗ
ಈंϝʔΧɺՍ૷ϝʔΧͷ૒ํ͕͓ػʹ͍ޓೳ҆શʹ
Ө͕ڹग़ͳ͍Α͏ʹਪਐ͢Δඞཁ͕͋ΔɻՍ૷෺ʹؔ
ͯ͠ͷํ͑ߟΛՍ૷ཁྖॻʹ͠ࡌهɺਃ͠ૹΓΛ͢Δɻ

������ ཱ੮΋උ͑ͨ৐Γ߹͍όε΋ର৅
঎༻ंʹ͸৐߹όε΋ؚ·ΕΔɻཱ ੮Ͱ͸௻Γख·

ͨ͸ख͢Γʹ௫·Γɺ৐ंதͷ༳ΕͳͲ͔Β਎ମΛ҆
ఆͤ͞ͳ͕Β৐ं͍ͯ͠Δ͕ɺ発ਐ͍࣌҃͸࣌ࢭఀٸ
ʹ௻ΓखͳͲʹ௫·Γ͖Εͣʹస౗͠ं಺ނࣄͱͳΔɻ
͜ͷ৔߹ʹ͓͍ͯ΋৐٬͸ަ௨ؔऀ܎ͱͳΔ͜ͱ͔Βɺ
*40������ ೳ҆શͷର৅ͱͳΔɻػ

�� ͓ΘΓʹ

ɺ$"4&ʢίωΫςουɺࣗಈӡసɺγΣΞࡏݱ
ϦϯάαʔϏεɺిಈԽɿ$POOFDUFE
�"VUPOPNPVT
�
4IBSFE���4FSWJDFT
�&MFDUSJDʣΛҙࣝͨࣗ͠ಈं開
発͕ਐΊΒΕ͓ͯΓɺଟ͘ͷෳࡶͳ੍ޚ૷ஔΛ౥͠ࡌɺ
ಉ࣌ʹιϑτ΢ΣΞͷίʔυ਺΋๲େͳྔͱͳ͍ͬͯ
Δɻి ɾిؾ Խ͢Δைྲྀͷࡶ໛ԽɾෳنγεςϜ͕େࢠ
தͰɺं྆開発ʹ͓͚Δػೳ҆શ΁ͷऔΓ૊Έ͸ɺΑ
ΓҰ૚࣮֬ʹ࣮͞ࢪΕͳ͚Ε͹ͳΒͳ͍ɻ

ݙจߟࢀ

	�
ɹ*40������ɿ�����3PBE�WFIJDMFT�'VODUJPOBM�TBGFUZ�ࣗಈं

� ೳ҆શػ �

	�
ɹ*40������ɿ�����405*' ҙਤ͞Εͨػೳͷ҆શੑ

	�
ɹ*40�4"&������ɿ�����αΠόʔηΩϡϦςΟΤϯδχΞϦϯά

ஶɹɹऀ

 Ѩ෦ɹ৴೭ ઒࡚ɹউ໵ খౡɹউত

  
 ӽ୔ɹढ़จ

ਤ �ɹۭंॏྔͱੵྔࡌͷؔ܎

ਤ �ɹ"4*- ͷΠϝʔδਤਤ౼ݕ �ɹ"4*- ͷΠϝʔδਤ౼ݕ
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࿦จ・ใࠂ

� ͸͡Ίʹ

িಥඃݮܰ֐ϒϨʔΩɾૢ଩ࢧԉػೳ౳ͷઌਐ҆
શ技術ͷී֦ٴେʹ൐͍ɺࣗ ಈं技術ͷిࢠԽߴɾ ౓
Խ͕ٸ଎ʹ֦େ͍ͯ͠Δɻ͍ ͢ʎʹ͓͍ͯ΋ɺଟ਺ͷ
ࡌं &$6ʢిޚ੍ࢠϢχοτ &MFDUSPOJD�$POUSPM�
6OJUʣɾηϯγϯάσόΠε͕ෳࡶʹ࿈͢ܞΔ͜ͱͰઌ
ਐ҆શػೳΛ࣮͓ͯ͠ݱΓɺޙࠓ΋ࣗಈӡసԽͷྲྀΕ
Λड͚ٸ଎ͳσόΠεͷ૿ՃͱγεςϜͷߴ౓ԽΛݟ
ΜͰ͍Δɻࠐ

ࡌं &$6ɾηϯγϯάσόΠεͷ૿ՃΛड͚ɺं ྆
ΕΔ͞ٻఔ΁ཁ޻ࠪݕ &0-�
 ॻࠐΈɾࠪݕͷ߲໨͕
೥ʑ૿Ճ͓ͯ͠Γੜ࢈ϥΠϯͷ޻਺Λѹഭ͍ͯ͠Δɻ
খݕंܕϥΠϯͷ &0- ॻࠐΈ޻ఔʹ͓͍ͯ͸ɺࠪݕ
һͷ׭ೳۀ࡞ࠪݕΑΓۀ࡞தʹߦΘΕΔ &0- ॻࠐ
Έ௨৴ͷํֻ͕͕͔࣌ؒΓɺࠪݕһͷ଴͕ͪ࣌ؒ発
ੜ͍ͯͨ͠ɻରࡦͱͯ͠ɺผ޻ఔ΁ &0- ॻࠐΈ௨৴
ॲཧ͕Ͱ͖ΔઃඋΛ௥Ճ͠ɺ&0- ॻࠐΈ࣌ؒΛ෼ࢄ
ͤͯ͞ฏ४Խ͢Δઃඋೳྗ૿͕ڧ � ͭͰ͋Δɻ͠ ͔͠ɺ
ϋʔυϫΠϠͰߏ੒͢Δैདྷͷઃඋʹ͓͍ͯల開Ͱ͖
Δ޻ఔ͸͞࢒Ε͓ͯΒͣɺ޻ఔ੍໿ͷ؇࿨͕՝୊Ͱ
͋ͬͨɻ

ຊߘͰ͸ɺंݕ୺຤ͷߋ৽ΛػʹແઢΛར༻ͨ͠
ఔ੍໿Λ؇࿨ͤ͞Δ͜ͱͰɺ޻ங͠ɺߏγεςϜΛࠪݕ
͜Ε·Ͱల開͕ࠔ೉Ͱ͋ͬͨ޻ఔʹઃඋΛల開Ͱ͖ͨ
Λ঺հ͢Δɻྫࣄ

஫ �
�ੜ࢈ϥΠϯͷ࠷ऴ޻ఔͰ &$6 ͷϝϞϦʹσʔλ
Λॻ͖ࠐΉ͜ͱɺ·ͨμΠΞάػೳΛ༻͍ͯࠪݕ
Λ͜͏ߦͱɻ

� ແઢΛར༻ͨࠪ͠ݕγεςϜ

ແઢΛར༻ͨࠪ͠ݕγεςϜͱ͸ɺਤ�ʹࣔ͢ैདྷ
ͷࠪݕγεςϜʹ͓͍ͯϋʔυϫΠϠͰ઀ଓ͞Εͨ部
෼Λແઢ技術ʹΑΓϫΠϠϨεԽͨ͠΋ͷͰ͋Δɻࠪݕ
αʔόɺ1$ɺं྆௨৴ΠϯλϑΣʔεɺ0#%ʢंࡌ
ো਍அ૷ஔɿ0O�#PBSE�%JBHOPTUJDTʣ௨৴έʔނࣜ
ϒϧͰجຊతʹߏ੒͞ΕɺඞཁʹԠͯ͡σδλϧೖग़
ྗσόΠεɺΞφϩάೖग़ྗσόΠεɺӈϋϯυϧͱࠨ
ϋϯυϧͷ੾Γସ͑ճ࿏౳͕௥Ճ͞ΕΔɻਤ �ʹࣔ͢
ແઢΛར༻ͨࠪ͠ݕγεςϜͰ͸ɺ1$ ͷ୅ΘΓʹ൚
༻λϒϨοτΛ࠾༻͢Δ͜ͱͰࠪݕαʔόͱ୺຤ؒ
ͷ -"/ ઀ଓΛ 8J�'J ΁ஔ͖͑׵ɺϫΠϠϨεΛ࣮
開発͢ΔʹنΔɻ·ͨɺΠϯλϑΣʔεΛ৽͍ͯ͠ݱ
͜ͱͰɺ୺຤ͱΠϯλϑΣʔεؒͷઐ༻έʔϒϧ઀ଓ
Λ #MVFUPPUI ΁ஔ͖͑׵ɺߋʹΠϯλϑΣʔεͱं
྆ 0#% ίωΫλΛҰମԽ͢Δ͜ͱͰΠϯλϑΣʔε
ͱ 0#% ௨৴έʔϒϧؒͷϫΠϠϨεΛ࣮ͨ͠ݱɻ͜
ͷແઢΛར༻ͨࠪ͠ݕγεςϜͰ৽ن開発ͨ͠Πϯλ
ϑΣʔεʹ͍ͭͯ͸ � ষʹͯड़΂Δɻ

ͼιϑτ։ൃٴઃඋ�ΠϯλϑΣʔεແઢԽࠪݕ྆ं
Vehicle Inspection Equipment Wireless Interface and Software Development

� � ＊ɹ૖ଠࢢߴ ീాɹୡ＊

Sota Takaichi Toru Hatta

ཁɹɹࢫ

ۙ೥ɺઌਐ҆શ૷ஔͷॆ࣮ʹ൐͍ɺं྆ࠪݕઃඋ
ʹ͓͍ͯ &0-	&OE�PG�-JOF
 ॻࠐΈɾࠪݕͷ߲໨͕૿
େ͍ͯ͠ΔͨΊɺ&0- ॻࠐΈ޻ఔͰྃ׬଴͕ͪ࣌ؒ
発ੜ͍ͯͨ͠ɻຊߘͰ͸ɺແઢΛར༻ͨࠪ͠ݕγες
Ϝͷߏஙʹ൐͍ं྆௨৴ΠϯλϑΣʔεͱࠪݕιϑτ
Λ৽ͨʹ開発͠ɺ&0- ॻࠐΈྃ׬଴ͪ࣌ؒΛղফ͠
Λ঺հ͢Δɻྫࣄͨ

Abstract

Recently, with the enhancement of advanced safety 
device, the number of EOL (End of Line) writing and 
inspection items has increased in the vehicle inspection 
equipment, which has caused the waiting time for 
completion of EOL writing in the process. In this article, 
we introduce an example in which the waiting time for 
completion of EOL writing was eliminated by newly 
developing wireless vehicle communication interface 
and inspection software along with the construction of a 
wireless inspection system.
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·ͨɺ&0- ॻࠐΈɾࠪݕʹΑΔंࡌ &$6 ͱͷ௨৴
Λ࣮͢ݱΔʹ͸ɺ0#% ௨৴έʔϒϧɾແઢ௨৴ʹΑΔ
઀ଓʹՃ͑ͯɺंࡌ &$6 ͝ͱͷཁ༷࢓ٻʹద߹ͨ͠
ιϑτ͕ඞཁͱͳΔɻΠϯλϑΣʔε͕ϫΠϠϨεࠪݕ
઀ଓΛ࣮͢ݱΔͨΊʹࠪݕιϑτ΋ϫΠϠϨεʹରԠ
͢Δ͜ͱ͕ඞਢͰ͋Δ͜ͱͱɺࠪݕγεςϜແઢԽ͢Δ
ͨΊʹ࣋ͪӡͼՄೳͳλϒϨοτ୺຤Ͱಈ͢࡞Δࠪݕ
ιϑτΛ開発͢ΔɻλϒϨοτར༻ʹ͋ͨͬͯ͜Ε·Ͱ
ͷ 8JOEPXT ఔͷӡ༻༻్ʹ߹Θͤͨ޻Ճ͑ɺʹڥ؀
ΔͨΊ͛޿छͷબఆͷ෯Λػ "OESPJEɺJ04 ΁ͷରԠ
Λͨͬߦ಺༰ͱɺޙࠓͷιϑτ開発අ௿͚ͨ޲ʹݮι
ϑτߏ଄࡮৽ʹ͍ͭͯ � ষͰड़΂Δɻ

�� ं྆௨৴ΠϯλϑΣʔεͷແઢԽ։ൃ�

���� ं྆௨৴ΠϯλϑΣʔεͷ໾ׂ
͍͢ʎͷंݕϥΠϯͰ͸ɺंࡌ &$6 ༷࢓྆ंʹ

σʔλΛॻ͖ࠐΈ૊Έཱͯ޻৔ͷೲೖ඼൪ͷݮ࡟ʹ
औΓ૊ΜͰ͍Δɻ·ͨɺं ࡌ &$6 ͷࣗݾ਍அػೳɾ֤
छ਍அαʔϏεΛར༻͢Δ͜ͱͰɺ໨ʹ͑ݟͳ͍γες
Ϝނোɺηϯαނোɺ޻ఔͰͷ݁ઢෆྑɺޡ૊Έ෇͚
Λݕग़͠ं྆ग़ՙ඼࣭Λ֬อ͍ͯ͠Δɻं ఔ޻ࠪݕ྆

Ͱ࢖༻͍ͯ͠Δं྆௨৴ΠϯλϑΣʔεͷ໾ׂ͸ 1$
͔Βͷ৴߸Λ֤छंࡌ &$6 ͷ௨৴༷࢓ʹม͢׵Δ͜
ͱͰ͋Δɻं ࡌ &$6 ͱͷ௨৴༷࢓͸େ͖͘ � ͭଘࡏ
͠ɺ༷͝࢓ͱʹέʔϒϧΛަ͢׵Δ͜ͱ͸ඇޮ཰Ͱ͋Δ
ͨΊɺෳ਺ͷ௨৴༷࢓Λ 1$ ͔Βͷ੍ޚ৴߸ͷΈͰม
Մೳͳं྆௨৴ΠϯλϑΣʔεΛ開発͍ͯ͠ΔɻҰߋ
ൠྲྀ௨඼ɺଞࣾ׬੒ंϝʔΧͷं྆௨৴ΠϯλϑΣʔ
ε͸͔ͭزଘ͢ࡏΔ͕ɺ͍͢ʎͷ࠾༻͍ͯ͠Δ௨৴࢓
༷ʹશͯ߹க͍ͯ͠Δ΋ͷ͸ଘ͠ࡏͳ͍ͨΊΦϦδφϧ
Ͱͷ開発Λ͍ͯͬߦΔɻ

���� ৽ن։ൃʹ͓͚Δίϯηϓτ
ैલͷं྆௨৴ΠϯλϑΣʔε͸ �� ೥Ҏ্ϋʔυ

΢ΣΞΛม͓ͯ͠ߋΒͣɺं྆ 0#% ίωΫλҎ֎ͷ
֎部઀ଓίωΫλɺ৽͍͠௨৴ํࣜʹରԠ͍ͯ͠ͳ͍ɻ
ͦ͜ͰࠓճɺແઢԽʹՃ͑ैདྷͷෆຬ఺Λվળ͠ɺ͍
͢ʎͷं྆΁ͷద߹ੑΛ্ͤ͞޲Δɻ·ͨແઢΛར༻
ʹৗ͕ऀۀ࡞γεςϜͰ͸ΠϯλϑΣʔεΛࠪݕͨ͠
࣋ͪӡͿ͜ͱͱͳΔͨΊɺै དྷΑΓ΋খܕԽͤ͞ɺۀ࡞
ੑΛ্ͤ͞޲Δɻ

���� 1$� ΠϯλϑΣʔεؒͷແઢ௨৴༷࢓ͷબఆ
ैલɾ৽ن開発ΠϯλϑΣʔεͷγεςϜߏ੒ΛͦΕ

ͧΕਤ �ɺਤ �ʹࣔ͢ɻແઢΛར༻ͨࠪ͠ݕγεςϜ
Ͱ͸ 1$ ʹλϒϨοτΛ༻͍Δܭ画ͷͨΊɺλϒϨοτ
ͰରԠ͍ͯ͠Δ8J�'Jͱ#MVFUPPUIʹީิΛͨͬߜɻ
ͦͷ͏ͪ 8J�'J ͸ࠪݕαʔόʹ઀ଓޱΛ઎༗͞ΕΔ
ͨΊɺΠϯλϑΣʔεͱͷ௨৴༷࢓͸ #MVFUPPUI Λ࠾
༻ͨ͠ɻ8J�'J ͱൺֱͨ͠ #MVFUPPUI ͷར఺͸ɺϖΞ
ϦϯάʹΑΓ઀ଓઃఆ͕༰қͰ͋Δ͜ͱɺిݯ 0/ ͔
Β઀ଓ·Ͱ͕଎͍͜ͱɺͦͯ͠ফඅిྗͷ௿͞ʹ͋Δɻ
઀ଓڑ཭ɾ௨৴଎౓ʹྼΔͱ͍͏ܽ఺͸ଘ͢ࡏΔ͕ɺ
λϒϨοτͱΠϯλϑΣʔεΛ௕ڑ཭ִ཭ͯ͠ͷӡ༻ɺ
௨৴଎౓͕ཁ͞ٻΕΔେ༰ྔσʔλͷॻ͖ࠐΈʹ࢖
༻͢Δܭ画͸ͳ͘ɺ࣮ ༻ੑ͕͋Δͱ൑அͨ͠ɻ

·ͨɺ֤ࠃ ,%ʢϊοΫμ΢ϯɿ,OPDL�%PXOʣ޻
৔΁ల開࣌ʹݱ஍ଆͷ౎߹Ͱ #MVFUPPUI Λ࢖༻͠
ͳ͍৔߹Λྀͯ͠ߟ 64#�5ZQF�$ ୺ࢠΛ࣮૷ͨ͠ɻ
64# ௨৴Ͱ͸ंࡌ &$6 ͱͷ௨৴ʹՃ͑ͯϑΝʔϜ
΢ΣΞͷΞοϓσʔτɺΤϥʔϩάͷऩूɺͦͯ͠ແ
ઢ௨৴͕ར༻Ͱ͖ͳ͍৔߹ͷόοΫΞοϓͱͯ͠΋ར
༻Ͱ͖Δɻ

ਤ�ɹैલͷࠪݕγεςϜ

ਤ �ɹແઢΛར༻ͨࠪ͠ݕγεςϜ
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ͼιϑτ։ൃٴઃඋ ΠϯλϑΣʔεແઢԽࠪݕ྆ं

���� ΠϯλϑΣʔε ౼ݕͷվળ༷࢓$6ؒ&ࡌं�
��� અͰड़΂ͨͱ͓ΓɺैલͷΠϯλϑΣʔεʹ͸

೥ʑ૿͍͑ͯ͘ंࡌ &$6 ରͯ͠ରԠͰ͖͍ͯʹ༷࢓
ͳ͍部෼͕ଘ͠ࡏɺ৽ن開発ʹ౰ͨͬͯ ����� ߲ʙ
����� ߲ͷվળΛͨͬߦɻ

������ �,�-*/& ௨৴ʹ͓͚Δ௨৴ిѹ੾ସػೳͷ
௥Ճ

͍͢ʎͷҰ部ͷंࡌ &$6 Ͱ͸ ,�-*/& ͱݺ͹Ε
Δ *40�����ʢ࿏্૸ंߦ�ʕ�,�-*/& ্Ͱͷ਍அ௨
৴ʣʹ ४֨نͨ͠ڌΛ࠾༻ͯ͠ Γ͓ɺ௨৴༻ిѹʹ͓͍
ͯ���7ͱ���7ͷ͕༷࢓ଘ͢ࡏΔɻै લͷΠϯλϑΣʔ
εͰ͸௨৴ిѹ஋Λ೚ҙʹࢦఆͰ͖ͳ͍ͨΊɺ� ͭͷ
1$ ʹରͯ͠ ���7 ༻ͱ ���7 ༻ͷ � ͭͷΠϯλϑΣʔ
εΛ༻ҙ͔ͭ͠੾ସճ࿏Λઃ͚Δඞཁ͕͋ͬͨɻ৽Πϯ
λϑΣʔεͰ͸ఆిѹੜ੒ *$ʢूੵճ࿏ɿ*OUFHSBUFE�
DJSDVJUʣͱεΠονϯάૉࢠʹΑΔઐ༻੾Γସ͑ճ࿏
Λઃ͚Δ͜ͱͰɺࠪݕιϑτ͔Β $16ʢதԝԋࢉॲཧ
૷ஔɿ$FOUSBM�1SPDFTTJOH�6OJUʣ΁ͷઐ༻ίϚϯυʢҎ
ԼɺʮΠϯλϑΣʔείϚϯυʯͱশ͢ʣʹ ΑΓ౥ࡌ &$6
ʹ߹Θͤͯ೚ҙͷిѹ஋Λબ୒Ͱ͖ΔΑ͏ʹվྑͨ͠ɻ

������ ͷ֎෦઀ଓίωΫλ΁ͷରԠࡌं
ࡌं &$6 ͕࣋ͭσʔλΛ֎部ثػ΁ग़ྗ͍ͨ͠৔

߹ʹं྆΁౥͞ࡌΕΔ֎部઀ଓίωΫλʹ͓͍ͯɺ݁
ઢอূΛ໨తʹं྆௨৴ʹΑΔࠪݕΛ࣮͍ͯ͠ࢪΔɻ
ఔͷ౎߹্ɺं྆޻ 0#% ίωΫλͱ֎部઀ଓίωΫ
λΛͲͪΒ΋઀ଓ͓ͯͯࠪ͠͠ݕΓɺ֎部઀ଓίωΫ
λͱͷ௨৴Ͱ͸ैདྷͷΠϯλϑΣʔεͱ͸ผͷثػΛ
ɻ֎部઀ଓίωΫλͷ௨৴ํࣜ͸͍ͨͯ͠༺࢖ $"/

ʢ$POUSPMMFS�"SFB�/FUXPSLʣͱγϦΞϧ௨৴ͷ઀ଓ

ͷ̍ͭͰ͋Δ֨ن 34����$ ͷ � छ͕ଘ͠ࡏɺແઢԽ
ʹ͋ͨͬͯ৽ن開発ΠϯλϑΣʔε΁औΓࠐΉඞཁ͕
͋ͬͨɻΠϯλϑΣʔεʹं྆ 0#% ίωΫλͱ͸ผͷ
֎部઀ଓίωΫλΛ౥͠ࡌઐ༻੾ସճ࿏Λ࣮૷͢Δ͜
ͱͰΠϯλϑΣʔείϚϯυʹΑͬͯ֎部઀ଓίωΫλ
ͱͷ௨৴ΛՄೳͱͨ͠ɻ

������ ऴ୺఍߅੾ସػೳͷ௥Ճ
৔߹͸௨৴ͷ҆ఆԽΛ໨తʹऴ୺͏ߦ଎௨৴Λߴ

఍߅Λ֤୺部ʹ � ͭઃ͚Δɻं ྆ঢ়ଶʹ͓͍ͯ͸γϟ
γଆͱΩϟϒଆͰͦΕͧΕ � ࡌंͭ &$6 ·ͨ͸ϫΠ
Ϡϋʔωεʹऴ୺఍࣮͕߅૷͞Ε͍ͯΔ͕ɺΩϟϒ୯
ମঢ়ଶʹ͓͍ͯ͸Ωϟϒଆ � ͔ͭ͠૷ண͞Ε͓ͯΒͣɺ
ग़ՙࠪݕʹ͓͍ͯऴ୺఍߅Λૠೖ͢Δඞཁ͕͋ͬͨɻ
ΠϯλϑΣʔεʹऴ୺఍߅੾ସճ࿏Λ࣮૷͢Δ͜ͱͰ
ΠϯλϑΣʔείϚϯυʹΑͬͯΩϟϒ୯ମঢ়ଶͰ΋
҆ఆͨ͠௨৴ΛՄೳͱͨ͠ɻ

���� ϋʔυ΢ΣΞ༷࢓ͷݕ౼
ं྆௨৴ΠϯλϑΣʔεͷແઢԽʹ͓͍ͯ՝୊ͱͳ

Δͷ͕ɺલड़ͨ͠ػೳ௥ՃʹΑΔճ࿏਺ͷ૿Ճͱۀ࡞
ੑ֬อͷͨΊͷখܕԽΛಉ࣌ʹୡ੒͢Δ͜ͱͰ͋Δɻ
໨ඪͱͨ͠ᝑମαΠζ͸ɺ࢖༻͢Δ௨৴ *$ɺ௥Ճػ
ೳؚΊͨճ࿏༷࢓Λ֤छ *$ʢूੵճ࿏ɿ*OUFHSBUFE�
DJSDVJUʣɾૉࢠͷσʔλγʔτΛ֬ೝ͠ɺ�%�$"%

ʢ5ISFF�EJNFOTJPOBM�$PNQVUFS�"JEFE�%FTJHOʣͰ
ं྆ϨΠΞ΢τͱͷׯবΛ֬ೝͯ͠࡞ΓࠐΜͩɻ࠷ऴ
తʹ͸ϞοΫ඼ʹͯੑۀ࡞Λ֬ೝ͠ɺਤ �ʹࣔ͢ᝑ
ମαΠζ෯ ���NN ʷ௕͞ ���NN ʷ͞ߴ ���NN Λ໨
ඪͱͨ͠ɻ�%�$"% ্Ͱͷׯব֬ೝʹ͓͍ͯ͸ɺं྆
0#% ίωΫλͷࠩ͠ࠐΈ֯౓͕ंܕʹΑͬͯਫฏࠩ
ɺఈ໘ͱӈଆ໘ͷܺؒ͠ࡏΈ͕ଘࠐΈͱਨ௚ࠩ͠ࠐ͠
͕খ͍͜͞ͱ͕෼͔ͬͨɻߋʹഎ໘ଆʹ΋͕ܺؒখ͞
͍͜ͱ͔Βɺਤ �ʹࣔ͢Α͏ʹΠϯλϑΣʔεͷࠨଆ໘
ʹ֎部઀ଓίωΫλͱ64#�5ZQF�$୺ࢠΛ഑ஔͨ͠ɻ

ਤ �ɹैདྷͷΠϯλϑΣʔεͷγεςϜߏ੒

ਤ �ɹ৽نͷΠϯλϑΣʔεͷγεςϜߏ੒

ਤ �ɹ৽ن։ൃΠϯλϑΣʔεͷ֎؍

ਤ �ɹ৽ن։ൃΠϯλϑΣʔεͷ֎؍ʢഎ໘ʣ
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ਤ �ʹࣔ͢ैલͷं྆௨৴ΠϯλϑΣʔεͷαΠζ
͸෯ ����NN ʷ௕͞ ����NN ʷ͞ߴ ���NN Ͱ͋Γɺ
໨ඪαΠζͱେ͖͘௒͍͑ͯΔͨΊɺ·ͣ͸ෆཁͱͳΔ
ճ࿏ͷચ͍ग़͠ΛͨͬߦɻແઢԽʹ౰ͨΓෆཁͱͳΔ
-"/ʢ-PDBM�"SFB�/FUXPSLʣ୺ࢠɺ1$ ௨৴༻ 34�
���$ ୺ࢠɺి εΠονɺ0#%ݯ ௨৴έʔϒϧ༻୺ࢠ
ʹՃ͑ɺ௨৴ઃఆɺΤϥʔදࣔʹ࢖༻͍ͯͨ͠-$%ʢӷ
থσΟεϓϨΠɿ-JRVJE�$SZTUBM�%JTQMBZʣϞχλٴ
ͼεΠονΛഇͨ͠ࢭɻͦ ͯ͠ɺࠪݕιϑτଆͰΤϥʔ
஌͕Ͱ͖ΔͨΊෆཁͱ൑அͨ͠ɻݕ

࣍ʹɺϓϦϯτج൘ʹ͓͍ͯ΋ᝑମ಺Λ࠷େ׆ݶ༻
Ͱ͖ΔΑ͏ᝑମ಺ͷ্໘ͱԼ໘ʹ � ຕͣͭ഑ஔ͠ɺ͔
ͭ � ૚ج൫ͱ͢Δ͜ͱͰ഑ઢύλʔϯΛͰ͖Δ͚ͩ಺
૚΁഑ઢ͠ɺ*$ɾૉࢠΛ࣮૷Ͱ͖Δ໘ੵΛ૿΍ͨ͠ɻ
ɺ͍ߦ௚͠Λݟ΋͍ͯͭʹ߅ɾνοϓ఍ࢠ൒ಋମૉʹߋ
ैલͷं྆௨৴ΠϯλϑΣʔεͷ開発౰࣌ΑΓখαΠ
ζͳ部඼Λબఆ͢Δ͜ͱͰɺᝑମαΠζɾج൫໘ੵͱ΋
ʹେ෯ʹݮ࡟Ͱ͖ɺ໨ඪαΠζΛୡ੒ͨ͠ɻ

·ͨɺঢ়ଶදࣔϥϯϓʹ΋ແઢԽʹ߹Θͤͯվྑ
Λͨͬߦɻ྆ं͕ऀۀ࡞௨৴ΠϯλϑΣʔεͷঢ়ଶ
Λ֬ೝͰ͖ΔΑ͏ʹ -&% Λ � छʢ྘ɿిݯ 0/ɺ੨ɿ
#MVFUPPUI ઀ଓதɺᒵɿं ྆௨৴தʣΠϯλϑΣʔεഎ
໘ʹ഑ஔ͠ɺ఺౮੍ޚΛ͑ߦΔΑ͏ճ࿏Λ࣮૷ͨ͠ɻ

�� ιϑτ։ൃࠪݕ

���� ։ൃͷ໨తنιϑτ৽ࠪݕ
ं྆ʹରͯ͠ &0- ॻࠐΈɾࠪݕΛ࣮͢ࢪΔͨΊɺ

ιϑτͱͯ͠͸ं྆ࠪݕ &$6 ΁ͷૹ৴σʔλͷੜ੒
͠௨৴ΠϯλϑΣʔεΛհͯ͠ &$6 ΁ϝοηʔδΛ
ૹ৴ɺͦͯ͠ઃඋ͔Βͷϝοηʔδʹର͢Δ &$6 Ԡ
౴ϝοηʔδΛड৴ͯ͠ं྆ͷঢ়ଶΛಡग़͢ػೳ͕
ඞཁͰ͋Δɻ

ιϑτଆͱͯ͠͸ं྆௨৴ΠϯλϑΣʔࠪݕճɺࠓ
εͱͷ৽͍͠௨৴ํࣜͰ͋Δ #MVFUPPUI ʹରԠ͢Δ͜
ͱʹՃ͑ɺ͜ Ε·Ͱͷݻఆ୺຤ʹΑΔӡ༻͚ͩͰͳ࣋͘
ͪӡͼՄೳͳλϒϨοτ୺຤ʹΠϯετʔϧՄೳͳι
ϑτΛ開発͠ɺ޻ఔ੍໿ͷ؇࿨Λ໨ͨ͠ࢦɻ

·ͨɺै લͷࠪݕιϑτʹ͓͍ͯɺ࣍ ͷΑ͏ͳ՝୊͕
͋ͬͨɻ

⁃ɹ�೥ʑं྆ʹ౥͞ࡌΕΔ &$6 ͕૿Ճ͢Δͱͱ΋
ظιϑτͷ開発ࠪݕιϑτ਺΋૿Ճ͠ɺࠪݕʹ
ؒʹֻ͕͔͍࣌ؒͬͯΔɻ

⁃ɹ�ं ࠪݕԽ͢Δ͜ͱͰࡶγεςϜ͕೥ʑෳޚ੍྆
಺༰΋ෳࡶͱͳΓɺઃඋ୲౰ऀ͸ࠪݕιϑτ開
発ऀʹґଘ͍ͯ͠ΔɺଐਓԽͷঢ়ଶͱͳͬͯ
͍Δɻ

ݕձʹɺ͜Ε·ͰͷػΛ࡞੡نιϑτ৽ࠪݕճͷࠓ
ࠪιϑτͷ՝୊ʹରͯ͠΋վળͨ͠ɻ

���� ಈڥ؀࡞ͷબఆ
λϒϨοτ୺຤Ͱಈ͢࡞ΔࠪݕιϑτΛ໨ඪͱͨ͠

ͱ͖ɺλϒϨοτ୺຤ͷ 04ʢ0QFSBUJOH�4ZTUFNʣछ
ྨ͸ɺ8JOEPXT�� ͱ "OESPJEɺJ04 ΒΕΔɻ͛ڍ͕
த͸ंࠪݕιϑτӡ༻ํ๏ͱͯ͠͸ɺ௨৴ࠪݕঢ়ͷݱ
͔྆Β߱Γͯผۀ࡞Λ࣮͢ࢪΔ͜ͱɺυϥϜςελʔ૸
ΔͳͲͷ͞·͟·ͳํ๏͕͋Δɻ͜͢ࢪ࣮ʹதߦ ΕΒͷ
ӡ༻ʹରԠ͢Δ͜ͱΛ૝ఆͨ͠ͱ͖ɺ画໘ͷେ͖ ɾ͞֎
部ϙʔτΛࣗ༝ʹબ୒Ͱ͖ΔΑ͏ʹɺ8JOEPXT�� ͱ
"OESPJEɺJ04 શͯͷ 04 Ͱಈ࡞ՄೳͳࠪݕιϑτΛ
੡͢࡞Δ͜ͱʹͨ͠ɻ

8JOEPXT�� ͱ "OESPJEɺJ04�� ͭͷڥ؀Ͱಈ͢࡞
ΔιϑτΛ開発͢Δʹ౰ͨΓɺ開発ڥ؀͸ 9BNBSJO Λ
ɻ9BNBSJOͨ͠༺࠾ ͱ͸ $� ΑΔΫϩεϓϥοʹޠݴ
τϑΥʔϜͷ開発ڥ؀Ͱ͋ΔɻΫϩεϓϥοτϑΥʔ
Ϝڥ؀Λ࠾༻͢Δ͜ͱʹΑΔϝϦοτͱͯ͠ɺ̍ͭͷ
ʹ༗ίʔυϕʔεڞ 8JOEPXT��ɺ"OESPJEɺJ04 ͷ
શͯͷڥ؀Ͱಈ͢࡞ΔΞϓϦέʔγϣϯͷ੡͕࡞Մೳ
Ͱ͋Γɺιϑτ開発޻਺ͷ௿ݮɺ͔ ͭιϑτಈ࣌ূݕ࡞
ؒ΋௿͢ݮΔ͜ͱ͕ՄೳͰ͋Δɻ·ͨɺࠪݕιϑτͷॏ
ཁͳػೳͰ͋Δ୺຤画໘Λࠪݕͨ͠༺࢖һ΁ͷۀ࡞
Ͱ΋ɺ9BNBSJOࣔࢦ ͸ 6*ʢ6TFS�*OUFSGBDFʣίʔσΟ
ϯά΋ 04 ؒͰ̍ͭʹڞ༗͢Δ͜ͱ͕Մೳͳ͜ͱ͔Βɺ
ҟͳΔ 04 ΄ʹײ༺࢖ιϑτͷࠪݕһ͸ࠪݕͰ΋ڥ؀
ͱΜͲࠩҟΛ͡ײͳ͍ɻ͜ ΕʹΑΓɺ޻ఔ͝ͱͷ༻్ʹ
Αͬͯ࢖༻͢Δ୺຤͕ڥ؀ҟͳ͍ͬͯͯ΋ɺ6* σβ
Πϯ͸ڞ௨ͳ͜ͱ͔Βࠪݕһͷࠪݕ୺຤ૢ࡞ͷशख़ʹ
࣌ؒΛཁ͢͜ͱ͸ͳ͍ɻ

ਤ �ɹैདྷͷΠϯλϑΣʔεͷ֎؍

ᖜ 㻝㻡㻜㼙㼙
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ઃඋࠪݕ྆ं ΠϯλϑΣʔεແઢԽٴͼιϑτ։ൃ

��� ੒ߏιϑτࠪݕ
ैલࠪݕιϑτߏ੒Λਤ �ɺ৽ࠪݕنιϑτߏ੒Λ
ਤ �ʹࣔ͢ɻै લͷߏ੒Ͱ͸ɺࠪݕର৅ͷ &$6 ͝ͱ
αʔό͔Βड৴ࠪ͢ݕΓɺ͓ͯ͠࡞ιϑτΛ੡ࠪݕʹ
Δं྆৘ใ͔Β߲ࠪݕ໨Λࠪݕ֤͠ࡧݕιϑτΛى
ಈ͢ΔΨΠυΞϓϦΛհͯࠪ͠ݕΛ࣮͍ͨͯ͠ࢪɻै લ
ͷࠪݕιϑτߏ੒Ͱ͸ɺ߲ࠪݕ໨͝ͱʹιϑτ͕ผʑ
Ͱଘ͢ࡏΔͨΊɺଞͷࠪݕιϑτͷมߋɾमਖ਼಺༰ʹ
Ө͞ڹΕͳ͍͜ͱ͕ϝϦοτͱͯ͛͠ڍΒΕΔ͕ɺ&$6
͕௥Ճɾߋ৽͞ΕΔ͝ͱʹࠪݕιϑτΛ৽ن੡͢࡞Δ
ඞཁ͕͋Γɺઃඋ४උʹ࣌ؒΛཁ͍ͯͨ͠ɻै લιϑ
τͱ৽ࠪݕنιϑτߏ੒ͷओͳมߋ఺͸ࠪݕγεςϜ
ʹඞཁͳػೳΛιϑτ � ຊʹू໿ͨ͜͠ͱͰ͋Δɻ۩
ମతͳ಺༰ͱͯ͠͸ɺ͍͢ʎͰ࢖༻͢Δ &$6 ͷ௨৴
ϓϩτίϧʹ߹Θͤͯɺं྆σʔλͷॻࠐΈɺ඼൪ಡ
ग़র߹ͳͲͷࠪݕ໨తʹ߹ͬͨॲཧΛ·ͱΊͨϓϩά
ϥϜͰ͋Δɻ֤ &$6 ͷ௨৴༷࢓ʹద߹ͤ͞ΔͨΊʹ
ίϚϯυͷύϥϝʔλ͸ιʔε಺部ຒΊࠐΈͰ͸ͳ͘ɺ
ॻ͕͑׵ՄೳͳςΩετϑΝΠϧͰઃఆΛՄೳͱ͢Δ
͜ͱͰɺ֤ &$6 ͷཁ༷࢓ٻʹԊͬͨϝοηʔδૹ৴ɾ
ड৴ΛैདྷιϑτΑΓ؆қతʹ͜͏ߦͱ͕Մೳͱͳͬ
ͨɻ·ͨɺιϑτ಺部ॲཧࣗମʹมߋΛՃ͑Δ͜ͱ͸ͤ
ΔςΩετϑΝΠϧΛฤू͢Δ͜ͱ͢༺࢖Ͱࠪݕʹͣ
Ͱɺ֤ &$6 ࢪΛ̍ͭͷιϑτͰ࣮ࠪݕԊͬͨʹ༷࢓
͢Δ͜ͱ͕Մೳͱͳͬͨɻ

·ͨɺैલ͸৽ن &$6 ͷઃఆͷ౓ʹࠪݕιϑτΛ
੡͍ͨͯ͜͠࡞ͱͰɺιϑτมߋͷӨڹ౓͸ର৅ιϑ
τͷΈ͕ͩͬͨɺࠓճ͸ � ͭͷιϑτ্Ͱ·ͱΊͯࠪݕ
໨߲ࠪݕ͸࣌ߋೳΛ͍࣋ͨͤͯΔ͜ͱ͔Βιϑτมػ
શͯʹӨ͢ڹΔɻιϑτม࣌ߋͷϦεΫରࡦͱͯ͠ɺ৽
ن &$6 ૿ՃͳͲʹΑΓ৽ͨͳࠪݕॲཧػೳ͕ඞཁͱ
ͳͬͨ৔߹͸ɺ৽ͨʹػೳϓϩάϥϜΛ੡͢࡞Δ͜ͱ
Ͱɺଞ߲ࠪݕ໨ʹӨ͕ڹग़ͳ͍Α͏ʹ͢Δ͜ͱͰରԠ
͢Δɻ

� ޮՌ

��� ແઢΛར༻ͨࠪ͠ݕγεςϜߏஙʹΑΔޮՌ
ແઢΛར༻ͨࠪ͠ݕγεςϜΛ֤޻ఔ΁ల開͢Δ͜

ͱͰ࣍ͷ ����� ߲ʙ����� ߲ͷޮՌ͕ظ଴Ͱ͖Δɻ

����� ఔ੍໿ͷ؇࿨޻
ϫΠϠϨεͳࠪݕγεςϜͱͳΔ͜ͱͰ޻ఔ੍໿͕

؇࿨͞Εɺ͜Ε·Ͱల開Ͱ͖ͳ͔ͬͨ޻ఔ΁ઃඋΛ௥
ՃͰ͖ΔΑ͏ʹͳͬͨɻ&0- ॻࠐΈ߲໨͕ଟ͍͜ͱͰ
଴͕ͪ࣌ؒ発ੜ͍ͯͨࠪ͠ݕ &0- ఔʹ͓͍ͯ͸ɺ޻
ॻࠐΈ߲໨Λ௥Ճ޻ఔ΁෼͠ࢄॻࠐΈ࣌ؒΛฏ४Խ
͢Δ͜ͱͰɺࠪݕ଴ͪ࣌ؒΛղফ͠ɺ� ໊ͷলਓԽΛ
ୡ੒ͨ͠ɻޙࠓͷࣗಈӡసԽʹ൐͏ंࡌ &$6 ͷ૿Ճ
ʹରͯ͠΋ɺઃඋೳྗͷ૿͕ڧՄೳͱͳͬͨɻ

����� ݮγεςϜಋೖඅͷ௿ࠪݕ
ैલͷࠪݕγεςϜͰ͸ 1$ɺं ྆௨৴ΠϯλϑΣʔ

εɺͦͯ͠έʔϒϧ੾Γସ͑ճ࿏Λอ͢ޢΔ๷ਖϥο
Ϋͷ੡࡞ɺ޻৔ -"/ ༻ɺं྆௨৴έʔϒϧΛ਺
���N ෑઃ͢Δ͕ࣄ޻ඞཁͰ͕͋ͬͨɺແઢΛར༻͠
γεςϜͰ͸ࠪݕͨ 8J�'J ΞΫηεϙΠϯτઃஔͷॳ
අ༻͸͔͔Δ΋ͷͷɺλϒϨοτɺແઢं྆௨৴Πϯظ
λϑΣʔεɺͦ ͯ͠ऩೲϥοΫͷΈͱͳΔͨΊɺେ෯ͳ
ಋೖඅ༻ͷظ͕ݮ࡟଴Ͱ͖Δɻ

ਤ �ɹैདྷࠪݕιϑτߏ੒

ਤ �ɹ৽ࠪݕنιϑτߏ੒
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����� ফඅిྗͷ௿ݮ
ै લ Ͱ ͸ ফ අ ి ྗ ͷ େ ͖ ͍ '"ʢ'BDUPSZ�

"VUPNBUJPOʣ༻ 1$ Λ࢖༻͓ͯ͠ΓɺՃ͑ͯϥΠϯϞ
χλɺ֎෇͚ )%%ɺं ྆௨৴ΠϯλϑΣʔεͰ΋ిྗ
Λফඅ͍ͯͨ͠ɻແઢΛར༻ͨࠪ͠ݕγεςϜͰ͸ল
ిྗͷλϒϨοτΛ࠾༻͠ɺ͔ͭΠϯλϑΣʔεͷి
৔ͷిྗফඅͷ཈੍޻͸ं͔྆Βऔಘ͢Δ͜ͱ͔Βݯ
଴Ͱ͖Δɻظ͕

��� ιϑτվળޮՌࠪݕ
ैલ͸ɺ߲ࠪݕ໨͝ͱʹιϑτΛ৽ن੡͍ͨͯ͠࡞

ͨΊɺઃඋ४උʹ࣌ؒΛཁ͍ͯͨ͠ɻ৽نιϑτͰ͸ɺ
௨ιϑτͰ͋Δ͜ͱ͔ڞೳΛ̍ͭʹू໿ͤͨ͞ػࠪݕ
Βɺֶश౳ͷಛผͳಈ͕࡞ඞཁͰͳ͚Ε͹ιϑτΛվ
଄͢Δ͜ͱͳ͘ɺࠪݕύϥϝʔλͷઃఆΛ͜͏ߦͱͰ
ઃඋ४උΛͤྃ͞׬Δ͜ͱ͕Մೳͱͳͬͨɻ۩ମతͳ
਺஋ͱͯ͠͸ɺ௚ۙ �� ΪΨͷϞσϧνΣϯδରԠܕ
࣌ʹैલιϑτͱൺֱͯ͠ઃඋ४උؒظΛ໿ �ϲ݄
୹ॖͨ͠ɻ

࣍ʹɺैલͷιϑτͰ͸ɺࠪݕઃఆͷ಺༰͸΄ͱΜ
ͲϓϩάϥϜ಺部ຒΊࠐΈʹ͓ͯ͠Γɺ׬੒ਤॻ·ͨ͸
ϓϩάϥϛϯάίʔυΛղੳ͢Δ͜ͱͰ͔͠ݱঢ়ͷࠪݕ
ઃఆΛ֬ೝ͢Δ͜ͱ͕Ͱ͖ͳ͍ɻ&$6 ʹΑͬͯ͸ࠪݕ
ιϑτͷॳಋೖ͔࣌Βز౓ͱࠪݕ಺༰ͷม͕ߋೖΔ
͜ͱ͕͋Γɺͦͷ౓ʹࠪݕιϑτʹमਖ਼ΛՃ͍͑ͯΔͨ
Ίɺࠪݕ಺༰͕ෳࡶͱͳΓɺ୲౰ऀͷΈ͕಺༰೺Ѳ͠
͍ͯΔঢ়گͰ͋ͬͨɻ৽نιϑτͰ͸ɺࠪݕઃఆ͸ςΩ
ετϑΝΠϧ্Ͱઃఆ͢Δ͜ͱͰɺࠪݕ಺༰Λ༰қʹ
֬ೝ͢Δ͜ͱ͕ՄೳͱͳΓɺ৽نιϑτ̍ͭΛཧղͯ͠
͍Ε͹༷࢓ࠪݕΛ೺Ѳ͢Δ͜ͱ͕Մೳͱͳͬͨɻ

� ͓ΘΓʹ

ຊߘͰ͸কདྷͷंࡌ &$6 ͷ૿Ճʹ൐͏ &0- ॻࠐ
Έɾ޻ࠪݕ਺ͷ޻ఔӨڹʹରͯ͠ɺແઢΛར༻ͨ͠ݕ
ࠪγεςϜΛߏஙͯ͠ରͨ͜͠ࡦͱʹ͍ͭͯड़΂ͨɻͦ
ͷதͰ΋ɺ৽ن開発ͨ͠ं྆௨৴ΠϯλϑΣʔεͷແ
ઢԽͱࠪݕιϑτͷλϒϨοτରԠٴͼιϑτߏ଄࡮
৽ʹ͍ͭͯ঺հͨ͠ɻͦ ͯ͠ɺແઢΛར༻ͨࠪ͠ݕγε
ςϜΛߏங͢Δ͜ͱͰ޻ఔ੍໿͕؇࿨͞Εɺ޻ఔͷ௨
৴࣌ؒͷฏ४Խͱকདྷंͷ௨৴޻਺૿Ճʹରͯ͠ઃ
උೳྗͷ֬อ͕Ͱ͖ͨɻޙࠓͷ՝୊͸ɺແઢΛར༻͠
ςثػϥΠϯશҬ΁ͷల開ͱɺݕγεςϜΛंࠪݕͨ
ελͱ࿈ಈͨ͠έʔεʹ͓͍ͯͷແઢࠪݕγεςϜͷ
༺ςελثػஙͰ͋Δɻߏ 1$ɾ1-$ʢ1SPHSBNNBCMF�
-PHJD�$POUSPMMFSʣͱͷ֤छ৴߸Ͱ͸ɺݱঢ়͸༗ઢͷ
ೖग़ྗ༻৴߸ઢ·ͨ͸༗ઢ -"/ Ͱ΍ΓऔΓ͍ͯ͠Δ
ͨΊɺϫΠϠϨεԽͷݕ౼Λ͜͏ߦͱͰ͋Δɻ

ʹͼιϑτ開発ٴɺं྆௨৴ΠϯλϑΣʔεʹޙ࠷
ύφιχοΫ͍͍ͨͩͨྗڠ͝ '4 ΤϯδχΞϦϯά᷂
༷ɺٴͼɺຊࣥߘචʹ౰ͨΓ͝ऀ܎͍͍ؔͨͩͨྗڠ
ͷօ༷ʹँײͷҙΛද͠·͢ɻ

ஶɹɹऀ

ɹ૖ଠࢢߴ ീాɹୡ
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� ͸͡Ίʹ

ଓతͳ߹ཧԽΛਐΊΔʹ͋ͨΓܧ ,% ʹؔΘΔࠝแ
අͱݱ஍·Ͱͷ෺ྲྀඅΛௐࠪͨ͠ͱ͜Ζɺ$7ʢ঎༻ ɿं
$PNNFSDJBM�7FIJDMFʣͷ ,% ग़ՙͷ಺ɺ๺ถ͚ͩ޲
͚Ͱશମͷ໿ � ׂΛ઎Ίɺશ͚޲࢓ͷதͰҰ൪͘ߴɺ
ࠝแ෺ྲྀͷվળΛ͜͏ߦͱͰେ͖ͳίετޮݮ࡟Ռ͕
ૂ͑Δͱͨ͑ߟɻಛʹϘϦϡʔϜ͕ଟ͍খंܕʹ஫໨
ͯ͠ւ্ίϯςφຊ਺ͷݮ࡟ʹऔΓ૊Ή͜ͱʹͨ͠ɻ

ͷੈքతͳྲྀΕͱͯ͠ɺΧʔϘϯχϡʔτࠓࡢͨ·
ϥϧʹ׆͚ͨ޲ಈ͕੝Μʹͳ͓ͬͯΓɺ͍͢ʎ΋ʮ͍
͢ʎڥ؀௕ظϏδϣϯ ����ʯΛࡦఆ͍ͯ͠Δɻͦ ͷ
தͰ࢖༻ΤωϧΪʔݮ࡟͸ੜ࢈部໳ͱͯ͠ॏཁͳ՝୊
ͷҰͭͰ͋Δɻւ্ίϯςφͷݮ࡟͸ɺࠃ಺ͷ޻৔͔
Βग़ՙߓɺٴͼւ֎ͷೖՙ͔ߓΒ ,% ੜ޻࢈৔ͷؒ
ͰൖૹʹඞཁͳτϨʔϥͷ਺͕ݮΓɺ݁Ռͱͯ͠ $0�

ഉग़Λ͢ݮ࡟Δ͜ͱʹͭͳ͕Δɻ
ͷ՝୊ͱͯ͠ɺݮ࡟ճͷ໨తͰ͋Δίϯςφຊ਺ࠓ

৽ͨʹΩϟϒஈੵΈʹΑΔίϯςφ಺ॆర཰վળɺమ
ಓ༌ૹͰ͸ະ࣮ࢪͰ͋ͬͨΩϟϒ಺ಉࠝʢಉ͡έʔε
ʹࠝแ͢Δ͜ͱʣٴͼΩϟϒԼಉࠝͷ֦େʹΑΔࠝแ
ޮ཰ͷվળΛݕ౼ͨ͠ɻ

� ࠝแ෺ྲྀվળݕ౼

��� վળ໨ඪ
Δ͜ͱΛ͢ࡌҰൠ部඼ΛΩϟϒͱ͚ࠞ޲ঢ়ͷ๺ถݱ

�Ռɺ�-05݁ͨ͠౼ݕ�� ୆෼ͷग़ՙͰ � ίϯςφ࡟
Δ͜ͱΛ໨ඪͱ͢͠ݮ ʢͨਤ�ʣɻ

๺ถ͚޲খܕΩϟϒࠝแ෺ྲྀվળ
Improvement of Packing and Logistics for ELF Series CAB

� � � ໦ଜ ௚ਓ＊

   Naoto Kimura

ཁɹɹࢫ

ւ֎ͷ޻৔Ͱ૊ཱΛ͏ߦ ,%ʢϊοΫμ΢ϯɿ
,OPDL�%PXOʣੜ࢈Ͱ͸ɺ部඼Λแ૷ɾࠝแͯ͠ւ্
ίϯςφʹੵΊͯग़ՙ͍ͯ͠Δɻͦ ͷ ,% ग़ՙʹؔ࿈
͢ΔίετͷதͰ୆਺͕ଟ͘෺ྲྀඅ΋͍ߴ๺ถ͚޲ͷ
ࠝแ෺ྲྀվળʹऔ૊Μͩɻ༌ૹ඼࣭ʹϦεΫ͕͋Γɺ
ΩϟϒͷஈੵΈग़ՙɺٴͼమಓ༌ૹͰ͸࠾༻ͯ͜͠ͳ
͔ͬͨΩϟϒ಺΁ͷಉࠝΛ࣮͢ࢪΔ͜ͱʹΑΓɺίϯς
φຊ਺ݮ࡟Λୡ੒ͨ͠ɻ

Abstract

KD parts are packed and shipped in marine 
containers to be assembled at overseas plants. We 
improved packing and logistic KD cost for North 
America, where the number of units is large and the  
logistic cost is high. We carried out the shipment of the 
stacked cab for the first time. In addition, in the case of 
railway transportation, packaging was also carried out 
in the cab, which was not adopted because of the risk 
of transportation quality. As a result, the number of 
containers was reduced. 

ਤ�ɹ๺ถ05-�͚޲ʢ��୆ʣίϯςφϨΠΞ΢τߏ૝

࢟ࣕブ ࢟ࣕブ ࢟ࣕブ ࢟ࣕブ ࢟ࣕブ࢟ࣕブ

LOT1 LOT1 LOT2

LOT1

LOT3

LOT2 LOT2 LOT3 LOT3 LOT4 LOT4 LOT4

䜻䝱䝤 1LOT = 1䝁䞁䝔䝘

䜻䝱䝤䠇୍⯡部ရ 1LOT = 1䝁䞁䝔䝘

࢟ࣕブ ࢟ࣕブ
࢟ࣕブ ࢟ࣕブ ࢟ࣕブ ࢟ࣕブ

୍⯡部ရ 4LOT = 1䝁䞁䝔䝘

⫼పࢣー2×ࢫ

ࢼࢸ1コンڸ

従前レイアウト 4LOTで5コンテナ

改善レイアウト 4LOTで4コンテナ

各LOT 3ケースずつ
CABコンテナに入れていく
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��� Ωϟϒίϯςφ಺ॆర཰վળ
,% ग़ՙͰ͸部඼Λࠝแͨ͠έʔεʢҎԼɺʮࠝแ͠

ͨέʔεʯΛʮέʔεʯͱུ͢ʣΛίϯςφ΁ೖΕͯ
ग़ՙ͍ͯ͠Δɻ4,%ʢηϛϊοΫμ΢ϯɿ4FNJ�,OPDL�
%PXOʣग़ՙʢϢχοτ部඼͕૊ཱঢ়ଶͷ ,% ग़ՙܗ
ଶʣͰ͸جຊతʹ �-05�� ୆ͱͳ͓ͬͯΓɺݱঢ়ͷ
๺ถ͚޲ʹ͍ͭͯ͸ �-05 Ͱάϧʔϓ෼͚Λͯ͠ίϯ
ςφΛϨΠΞ΢τ͍ͯ͠Δɻ�-05 ෼ͷΩϟϒͱҰൠ
部඼Λग़ՙ͢ΔͨΊʹ͸ɺ͜ Ε·Ͱ߹ܭίϯςφ � ຊ͕
ඞཁͰ͋ͬ ʢͨਤ�ͷैલϨΠΞ΢τʣɻ

ͯ͠ࡌঢ়͸ΩϟϒέʔεΛฏஔ͖Ͱίϯςφʹ౥ݱ
͍ΔͨΊɺίϯςφ্部͕ۭؒͱͳ͍ͬͯΔʢਤ �ʣɻͦ
ͷରࡦͱͯ͠ΩϟϒέʔεͱஈੵΈ͕Մೳͳഎ௿έʔ
εΛ開発͠ɺஈੵΈঢ়ଶͰίϯςφ΁౥͢ࡌΔ͜ͱʹ
ΑΓɺίϯςφ಺ॆర཰ͷվળΛݕ౼ͨ͠ɻഎ௿έʔ
εͷ଱ՙॏͷݕ౼ʹ͓͍ͯɺ೔ຊ͔Βݱ஍޻৔·Ͱͷ
ؒʹҰ୴๺ถͷ֎部૔ݿΛܦ༝ͯ͠༌ૹ͓ͯ͠Γɺ೔
ຊ͔Β֎部૔ݿ·Ͱͱ֎部૔͔ݿΒݱ஍޻৔·Ͱͷ
ϧʔτͰஈੵΈॏྔ͕ҟͳΔͨΊɺͦΕͧΕͷ৚݅Ͱ
ɻͨ͠౼ݕ

ʢ৚݅ᶃʣ೔ຊˠ֎部૔ݿɺΩϟϒέʔεͱஈੵΈɻ
എ௿έʔεʹֻ͔Δॏྔ͸ �
����LH ௒ɻաڈͷ ,%
ग़ՙʹ͓͍ͯՃ଎౓ܭͰଌఆͨ͠σʔλͰ͸ৼಈʹΑ
Δিܸՙॏ΋発ੜ͍ͯ͠Δ͕ɺਤ �ͷΑ͏ͳطଘͷശ
έʔεͷ଱ՙॏ͸ҰൠతʹಈՙॏͰ༻͍ΒΕΔ҆ܕ
શ཰ � Ҏ্Λ໨҆ʹ͓ͯ͠Γʢද �ʣɺத਎ͷ੡඼ʹ඼
࣭໰୊͕ͳ͚Ε͹ଟগͷέʔεͷมܗɾଛইʹ͍ͭͯ
͸ڐ༰͍ͯ͠Δɻ

͔͠͠ɺࠓճ͸্ஈ͕Ή͖ग़͠ͷΩϟϒͰ͋ΔͨΊɺ
Լஈͷഎ௿έʔε͕มܗɾଛইͯ͠͠·͏ͱΩϟϒ͕
ίϯςφͷ಺นʹ઀৮͢ΔϦεΫ͕͋Δ͜ͱ͔Βɺ͍ͯ܏
িܸՙॏͰ༻͍ΒΕΔ҆શ཰ �� Ҏ্Λ৚݅ʹͨ͠ɻ
ʢ৚݅ᶄʣ֎部૔ݿ�ɣ ৔ɺഎ௿έʔε�ஈੵΈͷ޻஍ݱ�

ΊͨɺҰ൪Լͷέʔεʹֻ Δ͔ॏྔ͸�
����LH௒ɻطଘ
ͷശܕͷέʔεͱಉ༷ʹ҆શ཰�Ҏ্Λ৚݅ͱ͠ ͨɻ

ݫ଱ՙॏʹ͍ͭͯɺΑΓͨ͠౼ݕͷ৚݅ᶃᶄͰه্
͍͠৚݅ͱͳΔ৚݅ᶄͰͷ଱ՙॏΛഎ௿έʔεͷඞ
ཁ଱ՙॏͱͨ͠ɻطଘ༷࢓Λϕʔεʹରͯ͠લޙɾࠨ
ӈύωϧ೾൘ͷೋॏԽɺิڧ൘ͷ௥Ճɺఱ͹Γʢྊʣ
Λ � ˠ � ຊ΁มߋΛ͜͏ߦͱͰ଱ՙॏΛ্ͨͤ͞޲ɻ
৽نഎ௿έʔε༷࢓ʹ͍ͭͯਤ �ʹࣔ͢ɻɹ

��� Ωϟϒಉࠝ෦඼ͷ֦େ
Ωϟϒࠝแͷݱঢ়ʹ͍ͭͯɺ௨ৗτϨʔϥ༌ૹͷ࢓

ࢪ͸খ෺部඼͔Βେ෺部඼·ͰΩϟϒಉࠝΛ࣮͚޲
͓ͯ͠Γɺ11ʢϙϦϓϩϐϨϯɿ1PMZQSPQZMFOFʣόϯυ
ͱ͍͏ࡐࢿΛ༻͍ͯஈϘʔϧശΛγʔτʹݻఆͨ͠Γɺ
έʔεͷࠎ૊Έʹݻఆ͠ Γͨ͠ ͍ͯΔɻ·ͨ ͸ਤ�	B
ͷ
Α͏ʹ部඼Λͦͷ··ɺ·ͨ͸؇িࡐͰ͍ͯרΞΫεϧ
ͷ্ɺٴͼۭ͍͍ͯΔεϖʔεʹੵΈ෇͚͍ͯΔɻ

͔͠͠మಓ༌ૹͰ͸جຊతʹ༌ૹ͕࣌ؒ௕͘ɺ༌
ૹதͷৼಈ΋τϨʔϥʹൺ΂ͯେ͖͍ͨΊɺΩϟϒ಺
ʹ͸部඼Λಉ͍ࠝͯ͠ͳ͍ɻ·ͨΩϟϒԼʹ͍ͭͯ΋τ
Ϩʔϥ༌ૹͷ͚޲࢓ͱൺֱ͢Δͱಉࠝ部඼͕গͳ͍ՙ
࢟ͱͳ͍ͬͯΔʢਤ �	C
ʣɻɹ

ਤ �ɹίϯςφ΁ͷ,%έʔε౥ྫࡌ

㛗12,033ࡉmm ᖜ 2,352mm

㛤ཱྀ㒊

࢟ࣕブ㧗ࡉ
2,150mm

୍⯡㒊ရࢣーࢫ

㛤ཱྀ㒊㧗ࡉ
2,480mm

空㛫

ਤ �ɹ৽نഎ௿έʔε༷࢓

天梁（4ᮏ） 䝟䝛䝹（஧重໬）⿵ᙉ板

ද �ɹ҆શ཰ͷ໨҆ʗഎ௿έʔε଱ՙॏݕ౼

⧞㏉䛧荷㔜 ⾪ᧁ荷㔜

Ᏻ඲⋡の目Ᏻ
㌾㗰

㻟 㻡 㻝㻞

᮲௳ 㟼荷㔜
ື荷㔜

ਤ �ɹΩϟϒέʔεಉࠝঢ়گ

(a) ༡䜰䝣䝸䜹ྥけᲕໟ௙ᵝ（ト䝺䞊䝷䞊㍺㏦）

䝣䝻䞁トഃ

䜻䝱䝤ୗྠᲕ部ရከ

䜻䝱䝤ୗྠᲕ部ရᑡ䜻䝱䝤ෆྠᲕ䛺䛧

(b) ໭⡿ྥけᲕໟ௙ᵝ（㕲㐨㍺㏦）

䜻䝱䝤ෆྠᲕ䛒䜚
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๺ถ͚޲খܕΩϟϒࠝแ෺ྲྀվળ

మಓ༌ૹڥ؀ԼͰ͸ৼಈʹΑΔ͜͢ΕͰӡసʗॿख
੮΁ͷইɺμϯϘʔϧശɾ؇িࡐͷഁΕɺόϯυ͕؇Ή
͜ͱʹΑΔՙ่Εɺٯʹՙ่Ε͠ͳ͍ͨΊʹόϯυΛڧ
͘కΊΔ͜ͱͰγʔτ΁ͷѹࠟͳͲ͕ݒ೦͞ΕΔɻৼ
ಈʹΑΔ͜͢Εٴͼόϯυͷ؇Έͷରࡦʹ͍ͭͯ͸ද
໘͕ॊΒ͔͘৳ॖੑͷ͋Δ࣭ࡐΛݕ౼͠ɺͦͷத͔Β
Ձ֨໘ɺೖखͷ͠΍͢͞Λྀ͠ߟΰϜόϯυΛ࢖༻͢
Δ͜ͱʹͨ͠ɻ·ͨഎ௿έʔεͷ࢖༻਺Λ཈੍͢Δͨ
ΊʹΩϟϒԼͷۭ͖εϖʔε΁ಉࠝ部඼Λ௥Ճ͢Δ͜
ͱ΋ซͤͯݕ౼ͨ͠ɻΩϟϒಉ֦ࠝେͷ༷࢓Λਤ �ʹ
ࣔ͢ɻ

� ධՁ・ํূݕ๏

+*4ʢ೔ຊ֨نۀ࢈ɿ+BQBOFTF�*OEVTUSJBM�4UBOEBSETʣ
ͷแ૷՟෺ͷৼಈํݧࢼ๏ʹԊ࣮ͬͯࡍͷ๺ถ͚޲
ͷग़ՙʹ͓͍ͯίϯςφʹՃ଎౓ܭΛઃஔͯ͠औಘ
ͨ͠ৼಈɾিܸσʔλΛجʹͨ͠ �� ෼ؒͷৼಈݧࢼ
Λ࣮͢ࢪΔʢਤ �ʣɻՃ͑ͯߓͰͷՙ໾࣌ʹ͍ڧিܸ
͕ՃΘΔ͜ͱΛ૝ఆͨ͠མԼݧࢼ΋࣮͢ࢪΔʢਤ �ʣɻ
ৼಈݧࢼͰ発ੜͨ͠վળ߲໨ʹ͍ͭͯ͸ରࡦΛ͍ߦ
ΔɻධՁ߲໨ʹ͍ͭͯ໰୊͢ࢪධՁΛ࣮ͯʹݧࢼ࠶
ͳ͍͜ͱΛݧࢼͰ֬ೝͨ͋͠ͱɺ࠷ऴతʹ͸࣮ࡍͷग़
ՙτϥΠʹΑΔணՙ֬ೝΛ͍ߦ൑அ͢Δɻ

� ͷ݁Ռݧࢼ

ͷධՁ߲໨ʹ͍ͭͯͷ݁ՌΛදݧࢼ �ʹࣔ͢ɻమಓ
༌ૹΛ૝ఆͨ͠ৼಈٴݧࢼͼམԼݧࢼΛ͍ߦɺΩϟ
ϒಉ֦ࠝେʹ͍ͭͯ͸ΰϜόϯυΛ࢖༻͢Δ͜ͱͰɺ͜
͢ΕʹΑΔஈϘʔϧശͷ௵Εɺγʔτ΁ͷইɾѹࠟͷ
๷ࢭɺόϯυͷ؇Έ๷͕ࢭͰ͖ͨ͜ͱΛ֬ೝͨ͠ɻ

��� ͍ͯͭʹபϙέοτͷఈ൘༹઀ണ͕Εࢧ
Ωϟϒέʔεͷߏ଄͸ਤ �ʹࣔ͢Α͏ʹɺΩϟϒϚ

΢ϯτΛड͚ΔࢧபΛࢧபϙέοτʹࠩ͠ࠐΜͰɺࢧ
பൈ͚๷ࢭͷϐϯΛཹΊΔߏ଄ͱ͍ͯ͠Δɻࠓճͷৼ
ಈݧࢼதʹࢧபϙέοτͷఈ൘ͷ༹઀͕ണ͕Εͯఈ
൘͕ൈ͚ͯ͠·ͬ ʢͨද �ʵᶃʣɻ

����� Ҽ෼ੳݪ
ʹΔͱɺᶃΩϟϒ಺΁ͷಉࠝ͑ߟঢ়ͱͷมԽ఺Λݱ

ΑΓࢧபʹֻ͔Δॏྔ͕૿͑ͨɺᶄΩϟϒ͕ฏஔ͖͔
ΒέʔεͱͷஈੵΈʹͳͬͨɺͱ͍͏ � ఺͕͛ڍΒΕ
Δɻ·ͣᶃʹ͍ͭͯɺ๺ถ͚޲ʹ͸ࠓճͷখܕΩϟϒ
ʹಉࠝͨ͠ॏྔΑΓॏ͍தܕΩϟϒ΋ग़ՙ͓ͯ͠Γɺ

ਤ �ɹΩϟϒέʔεʢࠨʣͱࢧப෦ͷߏ଄ʢӈʣ

㯮୸部䠖支柱ポケット

支柱ᢤけ㜵Ṇ䝢䞁

支柱ポケット

(㟷⥺;ゅ䝟䜲䝥)

底板（㉥⥺;4辺溶接）

䜻䝱䝤䝬䜴䞁ト支柱

ਤ �ɹৼಈݧࢼ

䝁䞁䝔䝘ෆ䛷䛾ẁ✚䜏≧ែを෌⌧

x,y,z㍈᪉ྥ䛾᣺ືを୚䛘る

ヨ㦂ྎ⫼పケ䞊䝇

䜻䝱䝤ケ䞊䝇

ਤ��ɹམԼݧࢼ

䝣䜷䞊䜽䝸䝣ト䛷ᣢ䛱ୖ䛢䛯≧ែから

䝣䜷䞊䜽䛜ᢤける䜎䛷後㏥䛥䛫る

ද �ɹධՁ߲໨ˍৼಈݧࢼͷ݁Ռ

項目 対象 評価項目 結果

キャブケース ①変形、破損、溶接剥がれ等 要改善

②変形、破損、溶接剥がれ等 OK

③上段キャブケースのズレ/荷崩れ OK

④同梱部品の箱の潰れ OK

⑤キャブ内装への傷、圧痕 要改善

⑥同梱部品の箱の潰れ OK

⑦キャブ外装、アクスルへの傷 OK

キャブ
段積み 背低ケース

キャブ
同梱拡大

キャブ内

キャブ下

ਤ �ɹΩϟϒ಺・ΩϟϒԼಉ֦ࠝେ༷࢓

䝂䝮䝞䞁䝗

ྠᲕ部ရ㏣ຍ
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౓ͷ௿͍ڧճͷΩϟϒέʔεʹൺ΂ͯࠓ �8": έʔ
εΛ࢖༻͍ͯ͠Δ͕ɺಛʹ໰୊͸͍͖ͯىͳ͍ɻΑͬͯ
ఈ൘༹઀ണ͕Εͷෆ۩߹ʹ͍ͭͯᶃͷՄೳੑ͸௿͘ɺ
ᶄͷΩϟϒ͕ฏஔ͖͔ΒஈੵΈʹͳͬͨͱ͍͏͜ͱ͕
Δɻ͑ߟͱ͍ߴҼͰ͋ΔՄೳੑ͕ݪ

ฏஔ͖ͷ৔߹͸ࢧபϙέοτͷఈ൘͸ίϯςφͷচ
ʹ઀஍͍ͯ͠ΔͨΊɺ্Լํ޲ʹৼಈͨ͠ࡍʹίϯς
φͷচ͕߶ମͷΑ͏ʹͳ͍ͬͯΔͱ͑ߟΔ͜ͱ͕Ͱ͖
Δɻͦ ͷͨΊৼಈʹΑΓࢧப্͕Լͯ͠ࢧபϙέοτ
ͷఈ൘ʹিܸ͕ՃΘͬͨ৔߹ʹ΋ఈ൘͕ͨΘΉ͜ͱ͸
ͳ͘ɺ༹ ઀部ʹෛՙֻ͕͔Βͳ͍ঢ়ଶʹͳ͍ͬͯΔɻ

͔͠͠ஈੵΈͨ͠৔߹͸ࢧபϙέοτͷԼ͸ఱྊʹ
ͳ͓ͬͯΓɺࢧபͷ্ԼಈʹΑΓఈ൘ʹিܸ͕ՃΘͬ
Β͑ߟͳͨΘΈ͕ఈ൘ͱఱྊʹ発ੜ͢Δͱ͔ۇʹࡍͨ
ΕΔɻ͠ ͕ͨͬͯఈ൘ͷ༹઀部ʹෛՙֻ͕͔ͬͯ͠·
͍ɺͦ Ε͕܁ฦ͞ΕΔ͜ͱͰ࠷ऴతʹ༹઀ണ͕Εʹͭͳ
͕ͬͨͷͰ͸ͳ͍͔ͱͨ͑ߟɻࢧபϙέοτ部ͷ઀஍
৚݅ʹ͍ͭͯਤ �ʹࣔ͢ɻ

����� ରݕࡦ౼
ఱྊͷͨΘΈ༹͕઀ണ͕ΕͷݪҼͩͱͨͨ͑ߟΊɺ

ఱྊͷ߶ੑΛ্͛Δ͜ͱΛݕ౼ͨ͠ɻϙέοτఈ൘ʹ
ப͔ΒෛՙΛड͚ͨ৔߹ʹɺ༹ࢧ ઀部ʹ発ੜ͢ΔԠྗ
લͷఱྊʢ߯ࡦͱ͜ΖɺରͨͬߦΛ౼ݕ্ص͍ͯͭʹ
൘Λͨ͛ۂ部ࡐʣͷ্ʹͨͬࡌঢ়ଶͰ͸҆શ཰͕ �
ఔ౓Ͱ͋ͬͨɻର༷࢓ࡦͷݕ౼ʹ͓͍ͯ͸Ωϟϒࢧப
Λड͚Δॏཁͳ部ҐͰ͋ΔͨΊɺഎ௿έʔεͷ৚݅ᶃ
ͱಉ༷ʹিܸՙॏͰ༻͍ΒΕΔ҆શ཰ �� Ҏ্Λ৚݅
ͱͨ͠ɻͦ ͷ৚݅ʹ߹͏部ࡐΛਤ ��ʹࣔ͢؆қϞσ
ϧʹͯղੳΛ͍ߦબఆͨ݁͠Ռɺ֯ ύΠϓ΁มͨ͠ߋɻ

��� ·ͱΊ
ఈ൘ͷ༹઀ണ͕Εʹ͍ͭͯ͸ରޙࡦͷ༷࢓Ͱݧࢼ࠶

Λ࣮֬ͯ͠ࢪೝͨ݁͠Ռɺࢧபϙέοτఈ൘ͷ༹઀ണ
͕Ε͕ͳ͍͜ͱΛ֬ೝͰ͖ͨɻݧࢼ࠶ͷ݁ՌΑΓఱྊ
ͷ߶ੑΛ্͛Δ͜ͱͰఈ൘ͷ༹઀ണ͕Ε๷ࢭʹର͠ޮ
Ռ͕͋ͬͨͱ͑ߟΔɻ

ΰϜόϯυͷϑοΫҾֻ͚部ͷΩϟϒ಺૷΁ͷইʹ
͍ͭͯ͸ʢද �ʵᶇʣɺ؇িࡐΛ͘͜רͱͰରࡦՄೳ
ͳ͜ͱΛݧࢼ࠶Ͱ֬ೝͨ͠ɻݧࢼ࠶ʹ͓͍ͯධՁ߲໨

ʢද �ʣʹର͠ /( ͕ͳ͍͜ͱΛ֬ೝͨ͋͠ͱɺग़ՙτ
ϥΠΛ࠷͍ߦऴతʹ࣮ࡍͷమಓ༌ૹʹ͓͍ͯ΋ /( ͕
ͳ͍͜ͱΛ֬ೝͨ͠ɻ

� ͓ΘΓʹ

ίϯςφຊ਺ݮ࡟ͱ͍͏໨తͷͨΊΩϟϒίϯςφ
಺ॆర཰վળͱΩϟϒಉ֦ࠝେͱ͍͏՝୊ʹऔΓ૊
Έɺ౰ॳͷ໨ඪ௨Γݱঢ় ��-05 Ͱ � ίϯςφඞཁͳ
ͱ͜ΖΛ � ίϯςφʹ͕ݮ࡟Մೳͱͳͬͨɻ݁ Ռͱ͠
ͯ๺ถ͚޲ͷ೥ؒίϯςφຊ਺ͱτϨʔϥൖૹͰഉग़
͞ΕΔ $0� ͷݮ࡟Λ໿ ���ˋୡ੒ͨ͠ɻຊվળ׆ಈͷ
தͰɺΩϟϒίϯςφ಺ॆర཰վળʹ͸ΩϟϒΛஈੵ
Έ͢ΔͨΊഎ௿έʔε͕௥ՃͱͳΓɺ·ͨΩϟϒಉࠝ
部඼ͷ֦େͰ͸ࠝแ޻਺͕௥ՃͱͳΔɻͦ ͷͨΊࠝแ
අ͸্͕Δ͜ͱʹͳΔ͕ɺ෺ྲྀඅΛͦΕҎ্ʹԼ͛Δ͜
ͱ͕ՄೳͰ͋Γɺࠝแඅ্ঢ෼ΛؚΜͰ΋େ෯ͳ߹ཧ
ԽΛୡ੒͢Δ͜ͱ͕Ͱ͖ͨɻ

ޚʹͷօ༷ऀ܎ؔ֎಺͍͍ࣾͨͩͨྗڠ͝ʹޙ࠷
ྱਃ্͛͠·͢ɻ

ஶɹɹऀ

  
໦ଜɹ௚ਓ

ਤ �ɹࢧபϙέοτͷ઀஍৚݅ͷҧ͍

䝁䞁䝔䝘ᗋ

溶接部䛻㈇荷

᪂つ䠖䜻䝱䝤ケ䞊䝇ẁ✚䜏≧ែᚑ前䠖ᖹ⨨䛝

ኳᱱ

᣺ື䛻䜘䜚支柱䛜

ୖୗ䛻ື䛟䛣䛸䛷䚸

⧞䜚㏉䛧底板䛻

䜆䛴かる

天梁䛿䝁䞁䝔䝘ᗋ䛾

䜘䛖䛺ᙉᗘ䛿䛺䛔䛯䜑

ポケット底板䛸天梁䛜

䛯䜟䜐㻔Ⅼ⥺㻕

ਤ��ɹ༹઀෦ʹֻ͔Δෛՙͷݕ্ص౼

支柱ポケット底板

支柱から受ける荷重

天梁

4辺を固定（溶接部）

対策前 対策後
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�� ͸͡Ίʹ

μΠΧετͱ͸ߴɺ ԹͰ༹༥ͨ͠߹ۚΛߴ଎ߴɾ ѹͰ
ਫ਼౓ͳர෺Λ୹࣌ؒߴ಺ʹ஫ೖ͢Δ͜ͱʹΑΓɺܕۚ
Ͱେྔʹੜ࢈Ͱ͖Δர଄޻๏Ͱ͋Δɻܰ ྔԽٴͼίε
τ௿ݮΛ໨తʹɺࣗ ಈं༻部඼ͷέʔεྨΛத৺ʹଟ
৔ͰμΠΧετ部඼ͷ޻Εɺ͍͢ʎͰ΋ࣗࣾ͞༺࠾͘
ੜ࢈Λ͍ͯͬߦΔɻࠓճɺઃඋͷ࿝ٺ୅ସλΠϛϯά
ʹ߹Θͤͯɺڝ૪ྗڧԽͷͨΊʹϋΠαΠΫϧԽʹऔΓ
૊ΜͩɻαΠΫϧλΠϜͷ໨ඪ஋͸ϕϯνϚʔΫτοϓ
ϝʔΧʔͱಉ౳Ҏ্ͷɺै લൺ ���ˋ୹ॖʹઃఆͨ͠ɻ

�� αΠΫϧλΠϜ୹ॖ֓ཁ

μΠΧετͷ޻ఔϑϩʔΛਤ�ʹࣔ͢ɻαΠΫϧλΠ
ϜΛ୹ॖ͢ΔͨΊʹɺෳ਺ͷϩϘοτʹΑΔಉ࣌ಈ࡞
༉ѹγܕͼɺ༉ѹϙϯϓͷుग़ྲྀྔΛ૿Ճͯ͠ɺۚٴ
Ϧϯμͷಈ࡞଎౓Λ্ঢͤͨ͞ɻ·ͨؒ࣌ݻڽ୹ॖͷ
ͨΊʹɺಔ֦ࢄ઀߹ͷ技術΋࠾༻ͨ͠ 	�
ɻߋʹɺ཭ܕ
ృ෍ࡎܕృ෍ɾΤΞϒϩʔ࣌ؒΛ୹ॖ͢ΔͨΊɺ཭ࡎ
૷ஔͷݕ༷࢓౼Λͨͬߦɻ཭ࡎܕృ෍૷ஔ͸ۚܕද
໘ʹ཭ࡎܕΛృ෍ͨ͋͠ͱɺ෇ணͨ͠཭ࡎܕΛΤΞϒ
ϩʔͰۉҰԽ͢Δ૷ஔͰ͋Δɻ཭ࡎܕͷృ෍͸ɺ੡඼
ͱۚܕͷݻணΛ๷͠ࢭɺܕۚʹߋΛྫྷ٫͢Δ໨తͰ
ঢ়ʹ߹Θͤͨృ෍͕ඞཁͱͳΔɻͦܗΊɺ੡඼ͨ͏ߦ
͜Ͱɺ཭ࡎܕృ෍૷ஔ͸ϩϘοτԽٴͼϊζϧݸମ੍
Λඞཁ͚ͩࡎܕ技術ʹΑΓɺ୹࣌ؒͰඞཁͳྔͷ཭ޚ
ͳ部Ґʹృ෍Ͱ͖Δ༷࢓Λݕ౼ͨ͠ɻ

ɺαΠΫϧλΠϜ୹ॖͰͷ՝୊ͱͯ͠ɺΞϧϛχʹߋ
΢Ϝ༹౬͕ۚܕ಺Ͱ͢ݻڽΔࡍʹɺ༹౬͔Βୣͬͨ
೤ͰۚܕԹ౓͸্ঢ͢Δɻۚ ԹʹͳΔͱ੡඼ͷߴ͸ܕ
඼࣭ҟৗٴͼϚγϯఀࢭͷݪҼͱͳΔͨΊɺ� αΠΫϧ
಺ͰҰఆͷԹ౓ҎԼʹͳΔΑ͏ʹൈ೤͢Δඞཁ͕͋Δ

ʢਤ �ʣɻαΠΫϧλΠϜ୹ॖʹ൐ͬͯɺ୹࣌ؒʹैલα
ΠΫϧͱಉ౳ͷൈ೤ΛߦΘͳͯ͘͸ͳΒͳ͍ͨΊɺۚܕ
ͷྫྷ٫ΛڧԽ͠ൈ೤ೳྗΛ্͢޲Δ༷࢓Λݕ౼ͨ͠ɻ

ΞϧϛμΠΧετ�ϋΠαΠΫϧர଄޻๏ཱ֬
High Cycle Casting Method for Aluminum Die Casting 
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ΞϧϛμΠΧετ੡඼ͷڝ૪ྗڧԽͱɺίετ௿ݮ
΁ͷେ͖ͳد༩Λ໨తͱͯ͠ɺϋΠαΠΫϧԽ΁ͷऔ
૊ΈΛͨͬߦɻຊߘͰ͸ɺϋΠαΠΫϧԽͷͨΊͷΩʔ
技術ͱͯ͠開発ͨ͠ɺ཭ࡎܕృ෍技術ٴͼۚܕͷ಺部
ྫྷ٫技術ͷྫࣄͱɺ಺部ྫྷ٫技術Λ $"& Ͱͨ͠ূݕ
঺հ͢Δɻͯؔ͠ʹྫࣄ

Abstract

The challenge to the high cycle which greatly 
contributes to the cost reduction was carried out as 
a competitiveness strengthening technology of the 
aluminum die casting product. This paper introduces 
examples of mold release agent coating technology 
and mold internal cooling technology developed as key 
technologies for high cycle, and examples of internal 
cooling technology verified by CAE
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� ཭ࡎܕృ෍ٕज़

��� ཭ࡎܕృ෍૷ஔ։ൃ
཭ࡎܕృ෍૷ஔ͸ɺಈߏػ࡞部ͱεϓϨʔΧηοτ

Ͱߏ੒͞Ε͍ͯΔʢਤ �ʣɻै લͷಈߏػ࡞部͸ΞʔϜ
ঢ়ͷ૷ஔΛ࢖༻͍͕ͯͨ͠ɺࠓճ͸ࣾ಺Ͱ΋࣮੷ͷ͋
Δ � ࣠ͷϩϘοτΛ࠾༻͢Δ͜ͱͰɺεϓϨʔΧηοτ
ͷϊζϧΛ੡඼ܗঢ়ʹ߹Θͤͯಈ͢࡞Δ͜ͱ͕Ͱ͖Δ
ͱͨ͠ɻै༷࢓ લͷεϓϨʔΧηοτͰ͸ɺ཭ࡎܕΛ
ృ෍͢Δϊζϧ͸ɺෳ਺ͷϊζϧΛଋͶͨܥ౷͝ͱʹ
ృ෍੍͍ͨͨͯ͠ޚΊɺ部෼తʹա৒ͳృ෍Λ͍ͯ͠
ͨɻࠓճ͸ɺଟ༷ͳ੡඼ͷඞཁͳ部ҐʹඞཁͳྔΛ୹
࣌ؒʹ཭ࡎܕΛృ෍͢ΔͨΊɺϊζϧ � ͭ͝ͱόϧϒ
Λ࣋ͨͤɺͦΕͧΕͷϊζϧΛ୯ಠͰృ෍੍ޚͰ͖Δ
Α͏ʹͨ͠ɻߋʹɺϊζϧ਺΋ैલͷ�ഒͱ͠ ʢͨਤ�ʣɻ
ͦͷ݁Ռɺಈٴؒ࣌࡞ͼ཭ࡎܕృ෍࣌ؒɺΤΞϒϩʔ
͕࣌ؒॖ·ΓɺαΠΫϧλΠϜΛ ���ˋ୹ॖͰ͖ɺલड़
ͷ༷࢓൓ө෼ͱ߹Θͤͯ໨ඪͷ ���ˋ୹ॖͨ͠αΠΫ
ϧλΠϜͰಈ͢࡞Δ͜ͱ͕Ͱ͖ͨɻ

� ಺෦ྫྷ٫ٕज़

��� ্޲ͷ೤ೳྗܕۚ
ΔͨΊʹ͸ɺ্͢޲Խ͠ൈ೤ೳྗΛڧͷྫྷ٫Λܕۚ

࣍ͷ � ͭͷํ๏Λෳ߹తʹ૊Έ߹ΘͤΔඞཁ͕͋Δɻ
ᶃۚܕ಺ͷྫྷ٫݀਺Λ૿Ճɺൈ೤໘ੵΛ૿΍͢ɻ
ᶄۚܕ಺ͷྫྷ٫݀ਂ͞ΛԆ௕͠ɺ੡඼ͱྫྷ٫݀ͷ

཭Λ͚ۙͮͯൈ೤ޮ཰Λ্͛Δɻڑ
ᶅۚ٫ྫྷܕਫͷൈ೤ޮ཰Λ্͛Δɻ

��� ͷྫྷ٫݀਺૿Ճܕۚ
٫Ϣྫྷʹͷ಺部݀ͨ͠޻Ճʹܕͷൈ೤͸ɺۚܕۚ

χοτͷύΠϓΛྫྷ٫݀ઌ୺·Ͱ௨ͯ͠ɺྫྷ٫ਫΛྫྷ
٫݀ͷઌ୺ʹ෾ग़͠ɺύΠϓͷ֎ଆ͔Βྫྷ٫ਫΛ॥؀
͍ͤͯ͞Δʢਤ �ʣɻ

ʹঢ়ʹ߹Θͤͯඞཁͳ部Ґܗͷྫྷ٫݀͸੡඼ܕۚ
ઃఆ͢Δඞཁ͕͋Γɺ�% Ϟσϧ্Ͱྫྷ٫഑ஔ͕࠷ద
ͱͳΔΑ͏ݕ౼͠ɺྫྷ٫݀਺Λैલͷ ��� ഒʙ� ഒʹ
૿Ճͨ͠ɻ

��� ྫྷ٫݀ਂ͞Ԇ௕ʹΑΔൈ೤ޮ཰্޲
੡඼ଆʹྫྷ٫݀Λ͚ۙͮΔ΄Ͳൈ೤ޮ཰͸্͛Δ͜

ͱ͕Ͱ͖Δ͕ɺׂ͕ۚܕΕɺྫྷ٫ਫ͕ܕ಺ʹ࿙ΕΔϦ
εΫ্͕ঢ͢Δɻͦ ͷϦεΫճආͱͯ࣍͠ͷ � ͭͷର
ߴΛ൓ө͠ɺྫྷ٫݀Λ੡඼ଆʹ͚ۙͮൈ೤ޮ཰Λࡦ
Ίͨɻ

ᶃۚࡐ߯ܕͷ࣭ࡐมߋ
ɺߴͼٴԹਟੑߴΛࡐΔ͍߯ͯ͠༺࢖ʹܕۚ Թڧ
౓͕ैલΑΓ΋࣭ࡐ͍ߴʹมͨ͠ߋɻ

ᶄ٫ྫྷ޸ࡉͷ࠾༻
ɺʹࡍ٫݀Λ͚ۙͮͨྫྷʹঢ়ͷઌ୺ܗ೑౪Έ͍ࡉ
ྫྷ٫݀ଆ໘ͷ೑ްΛ֬อ͢ΔͨΊɺैલΑΓ͍ࡉ
௚ܘ ��NNʙ��NN ͷྫྷ٫݀Λ࠾༻͠ ʢͨਤ �ʣɻ

ਤ �ɹैલͱࠓճͷεϓϨʔΧηοτ༷࢓ൺֱ ਤ �ɹ͍ࡉ೑౪Έܗঢ়ͷখܘͷྫྷߏ٫݀଄

ਤ �ɹ཭ࡎܕృ෍૷ஔٴͼपล૷ஔߏ੒

ਤ �ɹۚܕ಺෦ͷྫྷߏ٫଄
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ᶅྫྷ٫݀ʹಔϒογϡΛૠೖ
ද໘͔Β͖྾͕ೖͬͯ΋ਫ࿙ΕΛ཈੍Ͱ͖Δܕ
Α͏ʹɺ͋Β͔͡Ίಔͷബ͍ϒογϡΛૠೖͨ͠

ʢਤ �ʣɻ

ᶆۚܕͷೖΕۨԽ
ଛʹΑΔਫ࿙Ε発ੜ࣌ʹਫ࿙Ε部ҐͷΈഁܕۚ
Λަ͠׵؆୯ʹ෮چͰ͖ΔΑ͏ʹɺۚܕΛ部෼త
ʹผମԽ͠ೖΕۨߏ଄ͱ͠ ʢͨਤ �ʣɻ

��� ྫྷ٫ਫͷѹૹ૷ஔʹΑΔൈ೤ޮ཰্޲
ྫྷ٫݀ʹྲྀΕΔਫྔΛ૿΍͢͜ͱͰൈ೤ೳྗΛ্͛

Δ͜ͱ͕Ͱ͖Δɻྫྷ ٫ຊ਺ͷ૿Ճٴͼ٫ྫྷ޸ࡉͷ࠾༻
Ͱྫྷ٫ਫͷ഑؅఍͘ߴ͕߅ͳΔ͜ͱ͕ݒ೦͞ΕͨͨΊɺ
ѹૹϙϯϓѹྗ͸ैલͷ ����.1B ˠ ����.1B ʹ্
ɺుग़ྲྀྔ͸ɺ૿΍ͨ͠ྫྷʹߋΛબఆͨ͠ɻ༷࢓ͨ͛
٫݀͢΂ͯʹɺे ෼ͳ௨ਫྔΛ֬อͰ͖Δ ����-�NJO

ʢैલൺ � ഒʣͱͨ͠ɻ
Ҏ্ͷൈ೤ೳྗ্޲ͷͨΊͷํࡦΛෳ߹తʹ૊Έ

߹Θͤͯɺ੡඼͝ͱ༷ۚ࢓ܕΛܾఆͨ͠ɻ

� $"&ʹΑΔൈ೤ೳྗ্޲ͷࣄલূݕ

��� ֓ཁ
ۚ ܕ ੡ ࡞ લ ʹɺ$"&ʢ$PNQVUFS�"JEFE�

&OHJOFFSJOHʣʹΑΔۚܕԹ౓ղੳͰൈ೤ೳྗͷ֬ೝ
ΛࢼΈͨɻԹ౓ղੳ݁Ռʹେ͖ͳӨڹΛ༩͑Δઃఆ
஋ͱͯ͠ɺۚܕͱྫྷ٫݀ͷ೤఻ୡ܎਺͕͋Δɻ͜ Ε·
Ͱ೤఻ୡ܎਺͸ྫྷߏ٫଄ผʹҰ཯Ͱఆ͍͕ٛͯͨ͠ɺ
��� અͰࣔͨ͠ྫྷ٫݀ઌ୺͸ྫྷ٫ਫͷରྲྀ͕େ͖͍ͨ
Ί೤఻ୡ܎਺͸͘ߴɺଆ໘͸ઌ୺ʹൺ΂௿͍ͱݴΘΕ

͍ͯΔ 	�
ɻ͜ ͷͨΊɺࠓճͷਂ͍೑౪Έܗঢ়΁ͷྫྷ٫
ޮՌΛաେʹ൑ఆͯ͠͠·͏ڪΕ͕͋ͬͨɻߋʹɺࠓ
ճ৽ͨͳ٫ྫྷ޸ࡉͷٴ༺࠾ͼɺྫྷ٫ਫుग़ѹྗͷ૿
ՃͰͲͷఔ౓ͷྫྷ٫ਫ͕ྲྀΕΔ͔༧ଌ͢Δඞཁ͕͋ͬ
ͨɻͦ ͜Ͱɺ·ͣྫྷ٫݀ʹྲྀΕΔྫྷ٫ਫྲྀྔͷղੳͱɺ
ྫྷ٫݀ͷ೤఻ୡ܎਺ͷղੳ͔Β೤఻ୡ܎਺Λܾఆ͢
Δ͜ͱΛࢼΈͨɻ

��� ྫྷ٫ਫྲྀྔͷ解ੳ
ྫྷ٫ਫ͸഑؅Ͱ෼͞ذΕɺ֤ྫྷ٫݀ʹ॥؀͢Δɻͦ

ͷ෼ذͷաఔͰɺ֤ྫྷ٫݀ʹͲͷΑ͏ͳྲྀྔൺ཰Ͱྲྀ
ΕΔ͔ɺղੳͰ༧ଌΛࢼΈͨɻྫྷ ٫݀ʹྲྀΕΔྲྀྔ͸
௨ਫܦ࿏Ͱ௕͞ٴͼଠ͞౳ͷܗঢ়ʹґଘ͢Δɻͦ ͷͨ
Ίɺۚܕ಺ͷ௨ਫܦ࿏ͷ௕͞ͱ݀ܘͷ৘ใΛௐࠪ͠ɺ
Ұ࣍ྔྲྀݩղੳπʔϧΛ٫݀ྫྷ͠༺࢖ʹྲྀΕΔྲྀྔ
Λͨ͠ࢉܭɻࣄલূݕͰ٫݀ྫྷͨͬߦผͷྲྀྔͷղ
ੳ஋ͱ࣮ଌ஋ͷ݁ՌΛਤ �ʹࣔ͢ɻҟͳΔ݀ܘͰྫྷ
ͳ͘༧ଌͰ͖ͨͨΊɺຊղࠩޡ౷ͷྫྷ٫ਫྲྀྔΛܥ٫
ੳख๏Λ࠾༻͠ධՁΛͨͬߦɻ

��� ྫྷ٫݀ͷ೤఻ୡ཰解ੳ
ྫྷ٫݀ͷ೤఻ୡ܎਺͸ɺ$'%ʢྲྀࢉܭମྗֶɿ

$PNQVUBUJPOBM�'MVJE�%ZOBNJDTʣπʔϧΛ༻͍ͯܭ
ɻྫྷͨ͠ࢉ ٫ਫྲྀྔ͸ ��� અͷղੳ݁ՌΛ࢖༻͠ɺྫྷ
٫݀ʹύΠϓ಺͔Βྫྷ٫ਫΛ॥؀ͤͨ࣌͞ͷ೤఻ୡ܎
਺ղੳ݁ՌΛਤ��ʹࣔ͢ɻྫྷ ٫݀ͷઌ୺部ͱଆ໘部
Ͱ೤఻ୡ܎਺͕େ͖͘ҟͳ͍ͬͯΔɻͦ ͷ೤఻ୡ܎਺
෼෍৘ใΛர଄ղੳʹ൓өͨ͠ɻ
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ਤ �ɹྫྷ٫݀ͷಔϒογϡߏ଄
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��� $"&Λ٫ྫྷͨͬ࢖ධՁͱ࣮ػͱͷൺֱ
Թ౓ܕ͍ۚͨ༺਺Λ܎ճ৽ͨʹܾఆͨ͠೤఻ୡࠓ

ղੳͰྫྷ٫ੑೳͷධՁΛͨͬߦɻۚ Թ౓ղੳ݁Ռܕ
͕໨ඪαΠΫϧλΠϜͰɺैલαΠΫϧλΠϜͰர଄͠
͍ͯΔۚܕԹ౓ҎԼʹͳΔ·Ͱྫྷ٫݀ͷϨΠΞ΢τͷ
Γฦ͠ɺे෼ͳൈ೤ೳྗ͕͋Δ͜ͱΛ֬ೝ͠܁Λ౼ݕ
্ͨͰۚܕ੡࡞Λͨͬߦɻ
ਤ ��ʹैલͷܕԹղੳ݁Ռͱࠓճܾఆͨ͠೤఻

ୡ܎਺ͰܕͨͬߦԹղੳ݁Ռͱ໨ඪαΠΫϧλΠϜͰ
ர଄ͨ࣌͠ͷۚܕԹ౓ͷ࣮ଌ஋Λࣔ͢ɻ·ͨɺԹ౓෼
෍ͷఆ఺ʹ͓͚ΔߴԹ部ͷԹ౓Λද �ʹࣔ͢ɻղੳ݁
Ռ͸ɺैલͱࠓճͷ೤఻ୡ܎਺Λ࢖༻ͨ͠ɻࠓճ৽ͨ
ʹ೤఻ୡ܎਺Λܾఆͨ͜͠ͱͰɺԹ౓ࠩ͸ ���ˆ͔Β
��ˆͱେ෯ʹվળͨ͠ɻ·ͨɺԹ౓෼෍ʹؔͯ͠΋Α
Γ࣮ଌ஋ʹ͍͍ۙͮͯΔɻ

ճͷࠓ $"& ղੳΛ༻͍ͯɺ໨ඪͷαΠΫϧλΠϜ
Ͱɺै લͱಉ౳ͷൈ೤͕Ͱ͖Δྫྷߏ٫଄Λ۩ମԽͨ͠ɻ
ͦͷ݁Ռɺ࣮ ΑΔ໨ඪͷαΠΫϧλΠϜͰɺۚʹػ Թܕ
౓͕͘ߴͳΔ͜ͱʹΑΓ発ੜ͢Δ੡඼ͷ඼࣭ҟৗٴͼ
ઃඋՔಇ্ఀࢭΛैલಉ౳ʹ཈͑Δ͜ͱ͕Ͱ͖ͨɻ

� ͷ՝୊ޙࠓ

ͷ՝୊ͱͯ࣍͠ͷऔΓ૊ΈΛଓ͚Δɻޙࠓ
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���� ೥ͷϓϩδΣΫτʹ͓͍ͯɺಢ໦ୈ � ܕ৔খ޻

ΧϜγϟϑτՃ޻ϥΠϯʹࣜܕҧ͍ͷ � ࠐΛऔΓܕं
Έɺै લंܕͱ߹Θͤɺܭ � Λ開࢝͠࢈ͷࠞྲྀੜܕं
ͨɻ͠ ͔͠ɺैલं͔Βܭ画ʹͳ͍खۀ࡞Ͱͷ͹Γऔ
ΓΛ࣮͍ͯ͠ࢪΔɻͭ ͍ͯ͸ɺࠞྲྀੜ࢈ʹΑͬͯɺ͜ͷ
画஋ͷαΠΫϧλΠϜΛ௒աܭΓɺ·ߴͷෛՙ͕ۀ࡞
͢Δ͜ͱͰɺੜ࢈ೳྗʹӨ͕ڹग़Δ͜ͱ͕Θ͔ͬͨɻͦ
͜Ͱɺίετ௿ݮΛҙࣝͯ͠ɺ͹ΓΛࣗಈ૷ஔͰআڈ
ͤ͞ɺܭ画஋ͷαΠΫϧλΠϜΛୡ੒ͤ͞ͳ͚Ε͹ͳΒ
ͳ͍ɻ

ΧϜγϟϑτͱ͸ɺٵഉؾόϧϒΛ開ดͤ͞ΔͨΊͷ
ʮΧϜࢁʯͱݺ͹ΕΔಥى部Λ࣋ͭγϟϑτͷ͜ͱͰ͋
ΔɻখܕΤϯδϯͷΧϜγϟϑτ͸ɺਤ�ͷ �% Ϟσϧ
ͷΑ͏ʹγϟϑτͷதԝʹ࣠৺͕͋޸Γɺ� ͭδϟʔφ
ϧͷͦΕͧΕʹ༉͕޸開͍ͯΔɻ·ͨɺਤ �ͷδϟʔφ
ϧஅ໘Α͏ʹ࣠৺޸ͱ༉͍ͯࠩ͠ަ͕޸Δɻ༉޸Ճ޻
ʹ͓͍ͯɺυϦϧ޸開͚Ճޙ޻ɺ࣠৺಺ͱ༉ࠩަ޸部
ʹશ਺͹Γ͕発ੜ͓ͯ͠Γɺ͕ऀۀ࡞खۀ࡞Ͱআ͠ڈ
͍ͯͨɻ͜ ͷ޸͸࣠ड͚Λ༉Ͱ५ͤ͞׈ΔͨΊͷ޸Ͱ
͋Γɺ͹ΓͳͲͷҟ෺͕͋ΔͱɺΤϯδϯͷম͖෇͖ʹ
ͭͳ͕ΔͨΊɺΧϜγϟϑτͷ༉޸ʹ͸ҟ෺෇ணʹର
͢Δཁٻ඼࣭͕ඇৗʹ͘ߴɺʮ͹Γɾҟ෺ͳ͖͜ͱʯͱ
ਤ໘ͰఆΊ͍ͯΔɻ͠ ͔͠ɺ੾࡟Ճ޻Λ͏ߦͱɺඞͣ͹
Γ͕ੜ੒͞Εɺ௚ۙͷੜ࢈ઃඋͰ͸ࣗಈԽ͕ਐలͯ͠

΋ґવͱͯ͠ਓͷखͰऔΓআ͍͍ͯΔɻ͜ ͷഎܠʹ͸
ੜ࢈技術ऀͷؔ৺͕௚઀తʹ෇ՃՁ஋ΛੜΉ � ࣍Ճ
ੜ੒ʹ࣌޻Ճ࡟Δ͜ͱɺ·ͨ੾͕͋޲܏ͳΔ͘ڧʹ޻
͞ΕΔ͹ΓΛࣗಈ૷ஔͰআ͢ڈΔ޻๏ཱ͕֬͞Ε͍ͯ
ͳ͍͜ͱ͕͑ߟΒΕΔɻɹ

ΧϜγϟϑτ�༉࿏ަࠩ޸ͷൈ͚ࡍͰൃੜ͢Δ
͹Γͷ཈੍ͱআڈ

Occur at the Outlet of the Camshaft Oil Passage Crossing Hole 
Burr Suppression and Removal

� � � ฏ઒ ＊ଠܒ

   Keita Hirakawa

ཁɹɹࢫ

ಢ໦ୈ � ϥΠϯͰ͸ɺ༉޻ΧϜγϟϑτՃܕ৔খ޻
ڈͰআۀ࡞ͱ࣠৺಺ͷަࠩ部ʹ発ੜ͢Δ͹ΓΛख޸
͍ͯͨ͠ɻ͜ ͷख͕ۀ࡞ɺϥΠϯͷωοΫ޻ఔͰग़དྷ
ཁҼͰ͋ͬͨɻͦ֐ͷ્ߴ ͜Ͱɺखۀ࡞Ͱͷ͹ΓऔΓ
ͷഇࢭΛ໨తʹɺυϦϧ޸開͚Ճ޻Ͱ͹Γͷੜ੒Λ཈
੍ͤ͞ɺࣗ ಈ૷ஔͰআ͢ڈΔऔΓ૊ΈΛͨͬߦɻ

Abstract

In the camshaft processing line of the Tochigi No.3 
factory, burrs generated at the intersection between oil 
holes and the shaft center were carried out manually. 
Since manual deburring work becomes the neck process 
of the line, for the purpose of abolishing manual 
deburring work, we succeeded in suppressing the burr 
generated by drilling and removing it by automatic 
equipment.
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ද �ɹՃ޻৚݅

υϦϧ
ߗɿ௒࣭ࡐ
ɿПܘ֎ ��ઌ୺֯ ��� ౓

੾࡟৚݅ प଎ɿ���N�NJOɹૹΓɿ�����NN�SFW
γϟϯΫ )4,��"
ϗϧμ ίϨοτϗϧμ

��� ैདྷ޻๏ͷ͹Γআڈʢཪ໘औΓπʔϧͷ׆༻ʣ
ैདྷɺΧϜγϟϑτϥΠϯͰ͸༉޸Λ開͚Δ޻ఔʹ

ͯੜ੒͞ΕΔ͹ΓΛɺಉ޻ఔͰʮόʔΦϑπʔϧʯͱ͍
͏ਕ۩Λ࢖༻͠ɺআڈΛૂͬͨʢՃ޻৚݅͸ද �ʣɻ
͜ͷ޻๏͸޸開͚ޙʹཪ໘औΓΛ෇͚Δ͜ͱͰɺੜ੒
͞Εͨ͹ΓΛ࡟Δ༻్Ͱ࢖༻͢Δɻͦ ͯ͠ਤ �ͷΑ͏ʹ
ઃ͚ͨϓϥϯδϟʔͱϐϘοτϐϯΛհ͠ʹܘ಺۩޻
ͯϒϨʔυΛग़͠ೖΕ͢Δߏػʹͳ͓ͬͯΓɺՃػ޻
ͷओ࣠ʹऔ෇͚ɺਖ਼స͠ͳ͕Βਕ۩Λ޸಺ʹૠೖ͠ɺ
ࡐ࡟ճస͠ͳ͕Βਕ۩Λൈ͖ग़͢͜ͱʹΑΓਕ͕ඃٯ
ʹ౰ͨΓɺ໘औΓΛ෇͚Δ޻๏Ͱ͋Δɻ

͔͠͠ɺର৅෺͕͏·͘আڈͰ͖ͳ͔ͬͨͨΊɺͳͥ
͜ͷΑ͏ͳ݁Ռʹͳͬͨͷ͔֬ೝ͠ɺ࣍ͷΑ͏ͳ͜ͱ͕
෼͔ͬͨɻ

ද �ɹόʔΦϑπʔϧՃ޻৚݅
ࣜܕ $1����	;������"

प଎ ���N�NJO
ૹΓ �����NN�SFW

ʲैདྷ޻๏ͷ͹Γআ֬�ڈೝ݁Ռʳ
͜ͷ޻๏Ͱ͸ਤ ��ʹࣔࣸ͢ਅͷͱ͓Γɺ޸ͷҰ部

ʢ" 部ʣͰ͸੾࡟ʹΑͬͯɺ໘औΓ͕෇͍ͨ͜ͱʹΑΓɺ
͹Γ͕࡟ΒΕΔ΋ۂ໘Ͱ͋ΔͨΊʹ఺ઢ部ʹ͸໘औΓ
͕෇͔ͣʹআ͞ڈΕͳ͍͜ͱ͕Θ͔ͬͨɻͳͥͳΒɺަ
ʹΔ͜ͱ࡟͸ɺରশ໘ͷପԁͷΓΐ͏ʢྏʣઢΛ޸ࠩ
ͳΔͨΊɺۉҰͳ໘औΓ͕Ͱ͖ͳ͍͔ΒͰ͋Δɻ

࣍ʹɺ͹ΓΛআ͢ڈΔ޻๏ʹؔͯ͠ϕϯνϚʔΫ͠

ͨ݁Ռɺʮӷମϗʔχϯάʯͱ͍͏޻๏͕͋Δ͜ͱΛ
஌ͬͨɻ͍ ͢ʎʹ࣮੷ͷͳ͍޻๏Ͱ͋ͬͨͨΊɺ৽޻
๏ͷऔΓ૊Έͱͯ͠ɺࠓճධՁΛ͜͏ߦͱʹͨ͠ɻ

� ৽޻๏Λ༻͍ͨ͹ΓΛࣗಈͰআ͢ڈΔূݕ

��� ӷମϗʔχϯάʹΑΔূݕ
ӷମϗʔχϯάͱ͸ɺਤ ��ͷΑ͏ʹݚຏࡎͱਫͷ

ࠞ߹ମΛϙϯϓͰѹૹ͠ɺѹॖۭؾͷ෾ࣹΤωϧΪʔ
Λར༻ͯ͠ϫʔΫ΁෾ࣹ͢Δ͜ͱͰද໘ॲཧΛ͏ߦ෺
ཧతͳՃํ޻๏Ͱ͋Δɻӷମϗʔχϯά૷ஔͷ੡࡞
ϝʔΧʔʹ͹Γͷ͞ߴ ��� NN ఔ౓ͷϫʔΫΛ � ຊ࣋
Έɺදࠐͪ �ͷ৚݅ͰূݕΛͨ͠ɻ

ද �ɹӷମϗʔχϯάͷূݕ৚݅
ࡎຏݚ ϝϥϛϯथࢷɹ'4��
෾ࣹѹྗ ����.1B
෾ࣹ࣌ؒ ��T�� ޸
ϊζϧͱϫʔΫؒͷڑ཭ ���NN
ೱ౓ࡎຏݚ ���ˋ

ʲӷମϗʔχϯά޻๏ͷ݁ূݕՌͱ࡯ߟʳ
� ຊͱ΋͹Γ͕׬શʹআ͞ڈΕɺ·࣮ͨࢪલޙͰ༉

಺Ͱ͋Δ͜ͱ͕Θ͔ͬͨɻ֨نঢ়͕ܗ಺ͷૈ͞ͳͲ޸
ͨͩ͠ɺίετʹ͓͍ͯ͸ݚຏࡎͷݪ୯ҐΛޙࠓͷੜ
๏ͷόʔΦϑπʔ޻Δͱैདྷ͢ࢉࢼϘϦϡʔϜ͔Β࢈
ϧͷݪ୯ҐΑΓ͘ߴͳΔɻίετ࡮৽ͱ͍͏؍఺͔Βɺ
ͦͷ΄͔ͷҊͰ͹ΓΛআڈͰ͖Δ޻๏Λ͢ূݕΔ͜ͱ
ʹͨ͠ɻɹ

ਤ�ɹ͹Γࣸਅʢ લʣۀ࡞ɺӈɿޙͰͷ͹ΓऔΓۀ࡞ɿखࠨ

䢋䡮䡴䢗䡹䡶䡬䢈䢛

᧜ᙳ䝫䜲ン䝖

㍈ᚰᏍ

ἜᏍ
ࡾࡤ

ਤ��ɹӷମϗʔχϯάͷࣸਅ

水＋研磨剤

ポンプ

฀ࣻΪン

スラリー

ѻक़ـۯ

ਤ��ɹ࣠৺಺ͷࣸਅਤ �ɹόʔΦϑπʔϧ

A

油孔

A
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��� ϒϥγʹΑΔূݕ
ਤ��ͷϒϥγΛɺਤ��ͷΑ͏ʹ࣠৺಺ʹ௨ͯ͠ճ

సͤ͞Δ͜ͱͰɺੜ੒͞Εͨ͹ΓΛϒϥγͷໟઌͰআڈ
͢Δ޻๏͕͋ΔɻϒϥγϝʔΧʔʹ͖͍ͩͨ͝ྗڠɺϫ
ΠϠϒϥγͱ౐ཻೖΓͷφΠϩϯϒϥγΛ༻͍ͯର৅෺
͕Ͳͷఔ౓·ͰআڈͰ͖Δ͔ূݕΛͨ͠ɻํূݕ๏ͱ
ͯ͠͸ɺද �ʹࣔ͢৚݅Ͱ࣮͠ࢪɺ͹Γͷ͞ߴ͸
��� NNʙ��� NN ఔ౓ͷϫʔΫΛ༻ҙͨ͠ɻ

ද �ɹϒϥγͷূݕ৚݅
૷ஔ ઐ༻૷ஔ ,35����
ճస਺ ���ʙ�����SQN
ϒϥγ࣌ؒ �ʙ���T���� ޸

࣭ࡐ
ϫΠϠɹɿ464
φΠϩϯɿ59���$

ʲϒϥγ޻๏ͷ݁ূݕՌͱ࡯ߟʳ
ද �ʹ͋Δ � ຊޙ༺࢖ʹࣔ͢Α͏ʹɺ͹ΓΛམͱ͢

ྗ͸ϫΠϠϒϥγͷํ͕ໟ͕͍ͨߗΊɺ͍͜ڧͱ͕Θ
͔ͬͨɻϫΠϠϒϥγ͸࢖༻͢ΔʹͭΕɺঃʑʹ֎͕ܘ
খ͘͞ͳ͍ͬͯΔ޲܏ʹͳ͕ͬͨɺໟ͕ຎ໣͍ͯ͠ΔΘ

͚Ͱͳ͘ɺ͍͕͕ͨͭͤͯͬ͘ۂঢ়ଶͰ͋ͬͨɻ࣍ ʹϒ
ϥγͷ࢖༻ຊ਺ͷݶք஋͕ͩɺ��� ຊ໨Ҏ͔߱Βۚଐ
ർ࿑ʹΑΔໟઌͷંଛ͕発ੜ͠ɺ࢖༻ຊ਺ͷݶ౓͸
��� ຊͱ൑அͨ͠ɻ��� ຊ໨Ͱ͸ ��� NN ҎԼ·Ͱͷ
ର৅෺ΛআڈͰ͖ͨɻ·ͨϫΠϠϒϥγͷઢܘ͸
П ���� NN ͚ͩͰͳ͘ɺП ���� NN ͱП ���� NN Ͱ
΋ධՁΛ࣮͕ͨ͠ࢪɺઢܘΛม͑Δ͜ͱʹΑΔ͹Γͷམ
ͱ͢ྗɺ࢖༻ຊ਺ͷݶ౓͸มΘΒͳ͍͜ͱ͕Θ͔ͬͨɻ

ଓ͍ͯɺ౐ཻೖΓφΠϩϯϒϥγ͸࢖༻͢ΔʹͭΕɺ
ϒϥγͷຎ໣ʹΑΓɺϒϥγ͕ܘখ͘͞ͳΔ΋ɺ��� ຊ
໨ʹ ��� NN ҎԼ·Ͱ͹ΓΛআڈͰ͖Δ͜ͱ͕Θ͔ͬ
ͨɻͨ ͩ͠ɺ��� ຊΛ௒͑Δͱϒϥγ͕ܘΧϜγϟϑτ
ͷ࣠৺ܘ޸П ��� ΑΓԼճΓɺআ͕ڈͰ͖ͣɺ࢖༻ຊ
਺ͷݶք͸ ��� ຊͱ൑அͨ͠ɻ·ͨ݁ূݕՌΑΓɺݪ
୯Ґ͸ϫΠϠϒϥγͷํ͕ɺφΠϩϯϒϥγΑΓ͍݁ߴ
ՌͰ͋ͬͨɻ

ϒϥγ޻๏ʹ͓͍ͯɺݪ୯Ґ͸ӷମϗʔχϯάΑΓ
΋͍͕҆ɺै དྷͷ ��� NN ͷ΋ͷ͸औΕͣɺϒϥγ࿈ଓ
͸ޙ༺࢖ ��� NN ҎԼ·Ͱͷ΋ͷ͸আڈͰ͖Δɻίετ
༏Ґͷϒϥγ޻๏Λ࠾༻͢ΔͨΊʹɺ༉޸޸開͚Ͱ発
ੜ͢Δ͹Γͷ͞ߴΛ ��� NN ͔Β ��� NN ҎԼʹ཈੍
ͤ͞Δ͜ͱΛ࣍ͷ՝୊ͱͨ͠ɻ

� ͹ΓΛ཈੍͢Δূݕ

��� ཁҼਪఆ・Ծ説
υϦϧͷϝΧχζϜͰ΋ࣔͨ͠Α͏ʹɺ੾ੑ઼͕͠࢒

ม͢ܗΔ͜ͱʹΑΓɺ͹Γ͕ੜ੒͞ΕΔɻͭ ͍ͯ͸ɺ੾
ͷྔΛগͳ͘Ͱ͖Δ͔͕͹Γ཈੍ͷϙܗɺ઼ੑม͠࢒
ΠϯτͱͳΔɻͦ ͷͨΊʹ޸開͚Ճ޻தͷ੾࡟఍߅Λ
Լ͛Δ͜ͱͰɺ੾͠࢒ͷྔΛখ͘͞Ͱ͖ΔͷͰ͸ͳ͍͔
ͱ͍͏ԾઆΛཱͯͨɻ

Ծઆᶃप଎ɾૹΓͷมߋ
ԾઆᶄυϦϧͷઌ୺֯ͷมߋ
ԾઆᶅऔΓ୅มߋ

ද �ɹ྆ϒϥγͷ݁ূݕՌ

໡ࡒ તܚ າ࢘༽ 1ຌ�࢘༽ޛ ֆݸ༼࢘

С���� С���
���ຌ໪Ґ߳
ۜ଒ൾ࿓ͶΓΖ໡઎͹઄ଝͲͻΕঈڊ෈Ն

���ຌ໪
��3mmҐԾΉͲঈڊՆ೵

С���� С���
���ຌ໪Ґ߳
໡઎͹ຐ໥ͶΓΕͻΕঈڊ෈Ն

С���

���ຌ

���ຌ

࿊କຌ਼�࢘༽ޛ

౒ཽ೘Ε
ナイロン
7;���&

С���
ͻΕ͹߶͠����mmҐԾ
ΉͲঈڊՆ೵

���ຌ໪
��3mmҐԾ͹ͻΕঈڊՆ೵ϭイϢ

SUS
С����

ͻΕ͹߶͠����mmҐԾ
ΉͲঈڊՆ೵

ਤ��ɹϒϥγໟઌʢࠨ �ϫΠϠɺӈ �φΠϩϯʣ

ਤ��ɹഁઢ໼ҹͷํ޲ʹϒϥγΛճస͠ͳ͕Βૠೖ
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ΧϜγϟϑτ ༉࿏ަࠩ޸ͷൈ͚ࡍͰൃੜすΔ͹Γͷ཈੍ͱআڈ

��� ෺֬ೝݱͱ౼ݕ্ص
ද �ʹࣔ͢Α͏ʹɺԾઆᶃͰ͸੾࡟৚݅Ͱ͋Δप଎

ͱૹΓΛ � ύλʔϯͰม͠ߋɺ͹Γͷ͞ߴͷมԽྔʹ
ɻ࣍ͨͬߦΛূݕ͍ͯͭ ʹԾઆᶃͰಘΒΕͨ࠷దͳ੾
৚݅Λઃඋઃఆͱ͠ɺυϦϧͷઌ୺࡟ �� ౓ɺ��� ౓ɺ
��� ౓ͷ � छྨ༻ҙͯ͠ূݕΛͨͬߦɻޙ࠷ʹԾઆ
ᶃᶄͰಘΒΕͨ݁ՌΛݩʹɺԾઆᶅͰ͸ैདྷ � ճͷύ
εͰП � ͷ༉޸Λ޸開͚͍ͯ͠Δ͕ɺ޻ఔΛ෼ׂ͠ɺ
� ճ໨͸П ��� ͷυϦϧͰ޸開͚ɺ্͛࢓୅Λܘ
��� NN �ɺ͠࢒ ճ໨͸ɺП � ͷϦʔϚͰ޸Λ͛޿ΔՃ
Δɻର৅෺ͷͤ͞ݮෛՙΛ௿࡟Λ͢Δ͜ͱʹΑΓɺ੾޻
͸ϚΠΫϩείʔϓͰଌఆͨ͠ɻ͞ߴ

ද �ɹ֤ূݕͷՃ޻৚ ʢ݅ˎϚʔΫ͸ैདྷ৚݅ʣ

Ծઆᶃ

प଎ʢN�NJOʣ
�� ��ñ �� ��

ૹΓʢNN�SFWʣ
���� ���� ����ñ ����

Ծઆᶄ
υϦϧઌ୺ ʢ֯౓ʣ

�� ���ñ ���

Ծઆᶅ
ύε਺ʢऔΓ୅มߋʣ
�ñ �

��� ݁Ռͱ࡯ߟ
ূݕͣ· � ͷ݁ՌΛਤ ��ʹࣔ͢ɻप଎ͱૹΓʹؔ

ͯ͠͸଎౓Λ஗͘͢ΔʹͭΕɺ͹Γͷ͕͕͞ߴ௿͘ͳΔ
͜ͱ͕Θ͔ͬͨɻ଎౓஗͘͢ΔʹͭΕɺ੾࣌࡟ͷ発೤ྔ
͕Լ͕Γɺඃࡐ࡟ͷೈԽΛ๷͙͜ͱͰɺൈ͚ࡍͷ઼ੑ
ม͕ྔܗখ͘͞ͳͬͨͱ͑ߟΒΕΔɻ·ͨਤ ��ͷΑ͏
ʹճస౰ͨΓͷૹΓʹؔͯ͠͸஗͘͢ΔʹͭΕɺ੾Γऔ
Γྔ͕গͳ͘ͳΔ͜ͱͰɺਕ۩ͷ੾࡟఍͕߅Լ͕Γɺ
प଎ಉ༷ʹ͹Γ͕཈੍Ͱ͖ͨͱ͑ߟΒΕΔɻप଎
�� N�NJOɺૹΓ ���� NN�SFW ͷ৚݅Ͱ͸ɺ͜ͷ͞ߴ
͸ ��� NN ఔ౓ͰैདྷΑΓ ���� NN ఔ౓খ͘͞ͳΔ
݁Ռͱͳͬͨɻ

ଓ͍ͯ ��� અΑΓप଎ �� N�NJOɺૹΓ���� NN�SFW
Λઃඋʹઃఆ͠ɺઌ୺֯มߋʹΑΔ͹Γͷ͞ߴͷมԽ
ྔͷ݁ՌΛਤ ��ʹࣔͨ͠ɻ�� ౓͔Β ��� ౓ʹઌ୺
֯Λେ͖ͨ͘͜͠ͱͰɺ͜ͷ͕͞ߴ௿͘ͳΔ͜ͱ͕Θ
͔ͬͨɻൈ͚ࡍͰυϦϧͷઌ୺͕ൈ͚࢝Ίɺݞ部͕ൈ
͚Δ·Ͱ͕੾͠࢒ʢ઼ੑมྔܗʣͱͳΔͨΊɺਤ��ͷ
Α͏ʹઌ୺֯ͷҧ͍Ͱ੾͠࢒ʹ͕ࠩੜ·Εɺ͹Γͷେ
͖͕͞มΘͬͨͱ͑ߟΒΕΔɻͨ ͩ͠ɺઌ୺֯ ��� ౓
ͱ ��� ౓Ͱ͸ɺ͞ߴʹมԽ͕ͳ͍͜ͱ͕Θ͔ͬͨɻަ
Ͱ͸ࡍͷൈ͚޸ࠩ ��� ౓ͱ ��� ౓Ͱ͸੾͠࢒ͷ͕ࠩ
গͳ͔ͬͨͱ͑ߟΒΕΔɻै དྷ͸ ��� ౓ͷυϦϧΛ࢖
༻͍ͯͨͨ͠Ίɺ��� ౓ͷυϦϧͰ࣍ͷূݕΛਐΊͨɻ

ਤ��ɹઌ୺֯ҧ͍ʹ͍ͭͯ

送

ࡾ

᪉

ྥ

ඛ➃ゅ140ᗘ

ษṧࡋ

ඛ➃ゅ90ᗘ

㍈ᚰᏍ

ࣝࢼーࣕࢪ

ドリࣝ

ਤ��ɹઌ୺֯ʹΑΔ͹Γ͞ߴ

0

0. 1

0. 2

0. 3

0. 4

0. 5

0. 6

9 0ౕ 1 4 0ౕ 1 8 0ౕ

m
m

ͻΕ͹߶͠

N o . 1 N o . 2 N o . 3 N o . 4 a v e

ਤ��ɹճస౰ͨΓͷૹΓྔʹ͍ͭͯ

ᅇ㌿ࡾࡓ࠶の

送ࡾ㔞

㍈ᚰᏍ

㸻 ษࡾྲྀࡾ㔞

送

ࡾ

᪉

ྥ

ドリࣝ

ਤ��ɹ֤प଎ɺૹΓʹΑΔ͹Γ͞ߴ

25m/min 35m/min 45m/min 55m/min
0.05mm/re 0.41 0.4 0.45 0.51
0.15mm/re 0.41 0.4 0.46 0.56
0.25mm/re 0.43 0.4 0.48 0.57
0.35mm/re 0.49 0.48 0.51 0.6

0

0. 2

0. 4

0. 6

25 m / m i n 3 5 m / m i n 4 5 m / m i n 5 5 m / m i n

m
m

ͻΕ͹߶͠

0. 05 m m / r e v 0. 1 5 m m / r e v 0. 25 m m / r e v 0. 3 5 m m / r e v
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Λਤ͞ߴͷ͹ΓͷߋԾઆᶅऔΓ୅มʹޙ࠷ ��ɺࣸ
ਅΛਤ ��ʹࣔ͢ɻԾઆᶃᶄΛซ༻ͨ͠৚݅Ͱͷ͞ߴ
ͷฏ͕ۉ ����NN ఔ౓ͩͬͨͷʹରͯ͠ԾઆᶃʙᶅΛ
ซ༻ͨ݁͠ՌͰ͸ɺ����NN ·Ͱ཈੍Ͱ͖ͨɻਤ ��ͷ
Α͏ʹ � ύεʹ͢Δ͜ͱͰП ��� υϦϧͰੜ੒ͨ͠͹Γ
ΛП � ͷϦʔϚͰҰ部ͨͬ͜࡟ͱʹΑΓɺશମͷ͞ߴ
Λ཈੍͢Δ͜ͱ͕Ͱ͖ͨɻ

�� ऴ݁Ռ࠷

�ষʮ͹ΓΛআ͢ڈΔূݕʯٴͼ � ষʮ͹ΓΛ཈੍
͢Δূݕʯͷ݁Ռͷ·ͱΊΛද �ʹࣔ͢ɻ

ද �ɹ͹Γআڈͷ݁Ռ

͹Γআ޻ڈ๏ ඼࣭ ίετ
๏޻޻Ճ޸ࠩަ

ʢ޻ఔ �ʣ

ӷମϗʔχϯά
͹Γ͞ߴ ���NN

আڈՄ
ʷ มߋͳ͠

φΠϩϯϒϥγ
আڈ

͹Γ͞ߴ ���NN
·ͰআڈՄ

ʓ
ఔ෼ׂ޻

� ˠ � ύε΁มߋ

๏ʹର͢Δίετൺֱͷ݁Ռɺίετ༏Ґͷφ޻྆
Πϩϯϒϥγ޻๏Λ࠾༻ͨ͠ɻΧϜγϟϑτͱ͍͏࣠৺

ΔͨΊʹ͸ɺ͢ڈ部ʹ発ੜ͢Δ͹ΓΛআࠩަ޸ͱ༉޸ਂ
� ষͰࣔ͢Α͏ʹ͜Εͷੜ੒Λ཈੍্ͤͨ͞Ͱɺ޻ޙ
ఔʹͯϒϥγΛճసͤ͞ͳ͕Β࣠৺಺Λ௨͠ɺໟઌͰ
আͤ͞ڈΔ޻๏͕༗ޮͰ͋Δɻ͜ ͷ݁ՌΛड͚ɺφΠ
ϩϯϒϥγΛ༉޸開͚ͷ޻ޙఔʹ౰ͨΔચড়޻ఔͰऔ
෇͚ͨઃඋΛਤ ��ʹࣔͨ͠ɻ෼ׂʢ޸開͚Ճ޻ � ύ
εԽʣɺฒͼʹચড়޻ఔͰͷϒϥγͷ௥ՃʹΑΓɺ౰޻
ఔͷαΠΫϧλΠϜ͸ʴ �����NJO� ୆ͱܭ画஋಺Ͱ͋
Γɺ໰୊ͳ͠ͱ൑அͨ͠ɻφΠϩϯϒϥγͷ࢖༻ճ਺ͷ
౓Λݶ � ষͷ݁Ռ͔Β ��� ճʹઃఆ͠ɺ࿈ଓ ��� ຊ
͹Γ͕ͳ͍͜ͱΛධՁ্ͨ͠Ͱɺྔ޻࢈ఔ΁ͷ൓өΛ
ɻͭͨ͠ࢪ࣮ ͍ͯ͸͜ͷ׆ಈͷ՝୊Ͱ͋ͬͨऀۀ࡞ʹ
ΑΔ͹ΓऔΓۀ࡞ΛഇࢭʢαΠΫϧωοΫ޻ఔͷഇࢭʣ
͢Δ͜ͱ͕Ͱ͖ɺαΠΫϧλΠϜ͸ܭ画஋Λୡ੒ͨ͠ɻ

�� ͓ΘΓʹ

ͱ࣠৺಺ͷ͹ΓΛ཈੍͢Δ͜ͱͰɺࣗಈ޸ճɺ༉ࠓ
૷ஔʹΑΓআ͢ڈΔ͜ͱ͕Ͱ͖ͨɻͨ ͩ͠ɺಉܕΤϯδ
ϯͰͷ΄͔ͷΧϜγϟϑτϥΠϯͰ͸ɺશंܕͰ͹Γ༗
ແͷશ਺֬ೝɺฒͼʹ͹ΓͷআڈΛͯ͠ࢪ࣮͕ऀۀ࡞
͍ΔͨΊɺࠓճͷ׆ಈΛଞϥΠϯ΁΋ల開͍͖ͯͨ͠
͍ɻ·ͨࠓճ͸ɺ୸ૉ߯߯ࡐͰͷௐ͕ࠪͩͬͨɺͦͷ
΄͔ͷ࣭ࡐͱ͹Γ͞ߴͷؔ܎ʹ͍ͭͯ΋ௐ͍͖ࠪͯ͠
͍ͨɻ

ݙจߟࢀ

	�
� ๺ౢ߂ҰɿόϦऔΓɾΤοδ্͛࢓େશ 
 ೔ۀ޻ץ৽ฉࣾ 
�

	���� ೥ 


ஶɹɹऀ

  
 ฏ઒ɹܒଠ 

ਤ��ɹ�ύεՃ޻ʢऔΓ୅ʣʹ ΑΔ͹Γ͞ߴͷมԽ

0

0. 2

0. 4

0. 6

1 2 3 4 5 6 7 8 9 1 0

m
m

ϭーέN O

ͻΕ͹߶͠

ॊཔ ͻΕཊ੏݃ৄݗՎ

ਤ��ɹ͹Γͷࣸਅʢ ɿࠨै དྷύε̍ճɺӈɿύε �ճʣ

0. 5 m m 0. 3 m m

ಸ⋡X10

ਤ ��ɹ�ύεՃ޻ͷ͹Γঢ়گ
0.5mm 0.3mm

φ4
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*&"ʢࡍࠃΤωϧΪʔؔػɿ*OUFSOBUJPOBM�&OFSHZ�
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Ԥभ・೔ຊͷΧʔϘϯχϡʔτϥϧʹ͚ͨ޲੓ࡦಈ޲
The Trend of Policies toward Carbon Neutrality in Europe and Japan

＊Ҫɹढ़ޫۄ ௗډɹ๕थ＊ ＊ԼɹՂ༞ߴ ＊ڿɹాח

Toshimitsu Tamai Yoshiki Torii Keisuke Takashita Satoru Kamada

ཁɹɹࢫ

Թ্ঢؾͷٿҎ߱ͷ஍ֵ໋ۀ࢈͕ࠃɺੈք֤ࡏݱ
Λ ��ˆҎ಺ʹ཈͑ΔͨΊʹɺ���� ೥·Ͱʹ $/ʢΧʔ
Ϙϯχϡʔτϥϧɿ$BSCPO�/FVUSBMJUZʣͳࣾձΛ໨ࢦ
ͨ͠੓͕ࡦਐΊΒΕ͍ͯΔɻࣗ ಈंۀքʹ΋ ()(ʢԹ
ࣨޮՌΨεɿ(SFFO�)PVTF�(BTʣͷ࡟আɾٻ͕ݮ࡟Ί
ΒΕ͓ͯΓɺຊߘͰ͸Ԥभٴͼ೔ຊͷ੓ࡦಈ޲ʹ͍ͭ
ͯ·ͱΊͨɻ

Abstract

Today, countries all over the world are implementing 
policies to achieve carbon neutral (CN) society by 2050 
to maintain the global warming not more than two 
degrees Celsius since the Industrial Revolution.
The automotive industries are also required to delete/
decrease GHG (Green House Gas). This summary 
describes the trend of policies in Europe and Japan. 
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Λड͚ͯ ɺ௕ظઓུϏδϣϯʠ"�$MFBO�1MBOFU�GPS�BMMʡ	�
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����೥��݄ʹ͸����೥ʹ()(���ˋݮ࡟ʢ����
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Խ͚ͩͰڧ஋ͷ੍نͨ·Խ͕ఏҊ͞Ε͓ͯΓɺڧ͍͠
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༧ଌ͞ΕΔ͕ɺ঎༻ंϝʔΧʔ͸ಛʹ௕ڑ཭༌ૹͷେ
Δඞཁ͕͋Δɻ͢ࢹΛ஫޲ର͢Δํ਑ಈʹंܕ

��� ྩࢦੜՄೳΤωϧΪʔ࠶
ࣗಈं༻೩ྉΛؚΉΤωϧΪʔ部໳ͷ୤୸ૉԽ

Λଅਐ͢ΔͨΊɺ3&%ʢ࠶ੜՄೳΤωϧΪʔྩࢦ ��
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ʹରԠ͢ΔͨΊͷ໨ඪΛࣔͨ͠ɻ

ਫૉΠϯϑϥ͸ ���� ೥·Ͱͷ໨ඪͱ͠ ͯԤभԣஅ༌
ૹωοτϫʔΫʢҎԼɺʠ5&/�5ʡͱশ͢ʣ্ ʹ��� LN
ִؒͰεςʔγϣϯΛ੔උ Δ͢͜ ͱ͕ ఏҊ Εͨ͞ɻ

Πϯϑϥ͸ؾి 5&/�5 ओཁ部ʹରͯ͠খंܕͱ
େ͝ंܕͱʹɺॆ ిઃඋͷ૯ग़ྗͱߴɺ ग़ྗॆిʹର
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5&/�5 ओཁ部 ��LN ͝ͱ ��LN ͝ͱ
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Ϊʔௐୡઌͷଟ༷ԽɺߋͳΔলΤωͱ࠶Τωར༻ͷଅ
ਐͷऔΓ૊ΈΛ੓ࡦύοέʔδͱ͠ ʠͯ3&1PXFS&6�
1MBOʡ	��
 Λެදͨ͠ɻʠ3&1PXFS&6�1MBOʡ͸ʠ'JU�
'PS���ʡͰͷऔΓ૊ΈΛڧԽͨ͠΋ͷͰ͋Γɺͦͷ �
ͭʹ ���� ೥ͷ࠶Τωൺ཰໨ඪΛ ���ˋ͔Β ���ˋʹ
ԽΛͨ͠΋ͷ͕͋ΔɻڧͳΔߋ

ࣗಈंϝʔΧʔ͔Β͸Ԥभࣗಈंۀ޻ձʢ"$&"ʣ
Λ௨͡੓ࡦʹର͢Δҙެ͕ݟද͞Ε͓ͯΓɺྫ͑͹
���� ೥ �� ݄ʹެද͞Εͨ 3&% ʹର͢Δϙδγϣϯ
ϖʔύ 	��
 ʹ͸ɺి ͱਫૉ͚ͩͰͳ͘ɺ୤Խੴ೩ྉΛؾ
աఔं΋༺࢖Δ͜ͱͰ৽ं͚ͩͰͳ͘͢༺׆ $0� ݮ࡟
ͷ͕ݙߩՄೳͱͳΓɺطʹߋଘΠϯϑϥΛ׆༻͢Δ͜
ͱͰిࣗؾಈंΑΓ΋ਝ଎ʹ݁ՌΛग़͢͜ͱ͕Մೳͱ
ͯ͠ɺӡ༌部໳ͷ࠶Τωൺ཰໨ඪͷڧԽٴͼಓ࿏༌
ૹं྆ͷ໨ඪઃఆͷมߋΛ &6 ౰ہʹૌ͍͑ͯΔ͕ɺ
·ͩࣗಈं෼໺ʹ͓͚Δ୤Խੴ೩ྉͷ۩ମతͳࢦ਑
ͷมߋ͸ࣔ͞Ε͍ͯͳ͍ɻԤभ౰ہ͸ 5BOL�UP�8IFFM
"&$"ΔΑ͏ʹಡΈऔΕɺ͍ͯͬ߆ʹ ͷૌ͑ΛԤभ౰

Ͱ͸͋گΊ͍ͯΔ͔͸·ͩ෼͔Βͳ͍ঢ়ࢭͲ͏ड͚͕ہ
Δ͕ɺͦͷӄͰࣗಈंϝʔΧʔ͸੓ࡦมߋʹରԠͰ͖
ΔΑ͏ɺ͋ΒΏΔखஈΛͯ͡ߨ୤Խੴ೩ྉʹ͚ͨ޲開
発ʹऔΓ૊ΜͰ͍Δɻ

� ೔ຊͷ$/ʹ͚ͨ޲੓ࡦಈ޲

��� ೔ຊͷ$/એݴ
೔ຊͰ͸ ���� ೥ �� ձॴࠃ૯ཧେਉ͕ݩੁʹ݄

৴ද໌ԋઆʹ͓͍ͯ ���� ೥ʹ $/ Λ໨͜͢ࢦͱΛએ
ݴ 	��
 ͠ɺ୤୸ૉͷைྲྀ͕೗࣮ʹՃ଎ͨ͠ɻ͜ Ε·Ͱ
ύϦڠఆʹ͓͚Δ೔ຊͷ ���� ೥ͷ ()( ໨ඪ͸ݮ࡟
���� ೥౓ൺ ͱܾͯ͠௿͍ϋʔυϧͰ͸ͳݮ࡟ˋ���
͔͕ͬͨɺԋઆͰͷʮԹࣨޮՌΨεͷഉग़Λશମͱ͠
ͯθϩʹ͢Δʯͱ͍͏Ωʔϫʔυ͸ੈؒʹେ͖͘औΓ
্͛ΒΕͨɻԹஆԽରࡦ͸ߏۀ࢈଄ͷมֵΛ൐͍ܦ
ଠཅి஑ɺܕௐ͞Εɺ࣍ੈ୅ڧ੒௕ʹͭͳ͕Δ͜ͱ͕ࡁ
ΧʔϘϯϦαΠΫϧͱ͍ͬͨ۩ମྫ΋͛ڍͳ͕Βɺ࠶
Τω෼໺ͷֵ৽తΠϊϕʔγϣϯ͕ॏཁͰ͋Δͱड़΂
ΒΕͨɻ·ͨɺྗࢠݪ੓ࡦͷਪਐͱͱ΋ʹɺ͜Ε·Ͱͷ
ੴ୸Րྗ発ిͷ੓ࡦΛൈຊతʹݟ௚͢ͱͷํ਑Λࣔ
ͨ͠ɻ

��� ���� ೥ͷ()(ݮ࡟໨ඪڧԽ
ͼٴ໨ඪظ௕͕ࠃ֤ ���� ೥ͷ୹ظ໨ඪͷڧԽΛ

ਤΔྲྀΕʹ৐ͯ͡ɺ೔ຊ΋ ���� ೥ͷ ()( ໨ඪݮ࡟
஋ΛҾ্͖͛ͨɻै དྷ͸����೥౓ൺ���ˋݮ࡟Ͱ͋ͬ
ͨ໨ඪ஋͕ɺ���ˋڧʹݮ࡟Խ͞Εͨ 	��
ɻ���� ೥ͷ
$/ ͸όοΫΩϟετͷ͑ߟͰઃ͚ΒΕͨ໨ඪͰ͋Δͷ
ʹର͠ɺ���� ೥ͷ໨ඪ͸Մೳͳࢿݪݮ࡟ΛੵΈ্͛
ΔϑΥΞΩϟετͳ͕ࢉࢼೖ͓ͬͯΓɺΑΓ֤ۀքͷ
଍ݩ՝୊ʹؔΘΔ͜ͱʹͳΔɻۀք͝ͱͷ໨ඪ஋ͷڧ
Խʹ͍ͭͯ͸ɺ��� અͷ஍ٿԹஆԽରܭࡦ画ͷ߲໨Ͱ
ࣔ͢ɻ

��� άϦʔϯ੒௕ઓུ
૯ཧେਉͷݩੁ $/ એݴΛड͚ɺۀ࢈ࡁܦল͸ؔ

ͯ͠ܞলிͱ࿈܎ ���� ೥ �� ݄ ʮʹ���� ೥ΧʔϘϯ
χϡʔτϥϧʹ൐͏άϦʔϯ੒௕ઓུʯΛࡦఆ 	��
 ͠ɺ
ཌ೥ʹߋ � ݄ʹ͸ΑΓ۩ମԽͨ͠΋ͷΛ発දͨ͠ɻ͜
ͷઓུͰ͸ �� ͷॏཁ෼໺͕ఆΊΒΕ͓ͯΓɺࣗಈं
ʹʯۀ࢈͸ʮᶇࣗಈंɾ஝ి஑ۀ࢈ ੓ࡦҊ͕͞ࡌهΕ
ͨɻ֤ ෼໺Ͱ͍ߴ໨ඪ͕͛ܝΒΕɺ՝୊ͱޙࠓͷऔΓ
૊Έ͕໌͞هΕɺ༧ࢉɺ੫ɺ੍نվ ɾֵඪ४Խɺࡍࠃ࿈
画͕·ͱΊΒܭߦΜ࣮ͩࠐΛ੝ΓࡦͰ͋ΒΏΔ੓·ܞ
Ε͍ͯΔɻ

���� ೥ � ݄ͷ۩ମԽ࣌ʹ͸ࣗಈंɾ஝ి஑ۀ࢈ʹ
͓͚Δ঎༻ंͷిಈԽ໨ඪ͕ද �ͷ௨Γ໌͞هΕͨɻ

ද �ɹ5&/�5 ओཁ෦ʹ͓͚ΔిؾΠϯϑϥ໨ඪ
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���� ೥ ���� ೥

�U ҎԼ ৽ंൢചͷ
��ʙ��� ిಈं

ిಈंͱ୤୸ૉ೩ྉ
ରԠं߹Θͤͯ ����

�U ௒ ���� ୆ઌߦಋೖ ���� ೥·Ͱʹઃఆ

���� ೥ �� ݄ͷॳ൛ެද࣌͸ʮ஗ ͱ͘΋ ���� ೥୅
൒͹·Ͱʹɺ৐༻ं৽ंൢചͰిಈं ����ˋΛ࣮ݱ
Ͱ͖ΔΑ͏ɺแׅతͳાஔΛ͡ߨΔɻ঎༻ंʹ͍ͭͯ΋ɺ
৐༻ंʹ४ͯ͡ ���� ೥Ն·Ͱʹݕ౼ΛਐΊΔʯͱ͞
Ε͍͕ͯͨɺ���� ೥લ൒ʹ੓෎͕ͨͬߦώΞϦϯά౳
ʹ͓͍ͯɺۀքஂମ͕঎༻ंͷ༻్ͷଟ༷͞ɺిಈԽ
ͷ೉͠͞ɺࣾձίετ΁ͷӨڹΛলிʹૌ͔͚͑ͨ݁
Ռɺ໨ඪ͕ݟ௚͠͞Εͨɻ͠ ͔͠ͳ͕Βɺ͜ΕΒ͸ґવ
ͨ·໨ඪͰ͋Γɺ͍ߴ (78���U ௒ͷ ���� ೥ͷ໨ඪ
͸อཹͱ͞Ε͍ͯΔ͜ͱ͔Βɺޙࠓͷঢ়࣍گୈͰ͠ݫ
͍໨ඪ͕ઃఆ͞ΕΔՄೳੑ͕͋ΔɻϝʔΧʔ͕ରԠՄ
ೳͳ໨ඪઃఆΛಘΔʹ͸࣍ੈ୅ं྆ͱΤωϧΪʔͷ૒
ํͷ技術ਐలΛ౿·͑ͳ͕Βɺ੓ࡦಈ޲ͷ೺Ѳٴͼল
ிͱͷձ࿩ܧଓ͕ॏཁͰ͋Δɻ

·ͨɺ৽ΤωϧΪʔंͷීٴʹෆՄܽͳॆరΠϯϑ
ϥͷ໨ඪ΋໌͞هΕͨɻ&7ʢ1)&7 ΛؚΉిࣗؾಈ
ंΛࣔ͢ʣʹ ͍ͭͯ͸ɺެڞ༻ͷٸ଎ॆిث � ສجΛ
ؚΉॆిΠϯϑϥ �� ສجΛઃஔ͢Δ͜ͱͰɺ���� ೥
·ͰʹΨιϦϯंฒΈͷརศੑΛ࣮͢ݱΔͱ͞Ε͍ͯ
Δɻ'$7 ʹ͍ͭͯ͸ɺ���� ೥·Ͱʹ �
��� ఔ౓ͷج
ਫૉεςʔγϣϯΛ࠷ద഑ஔͰ੔උ͢Δͱ͞Εͨɻ

ΤωϧΪʔʹ͍ͭͯ͸ɺͦʹߋ ΕͧΕʮᶃ༸্෩ྗɾ
ଠཅޫɾ஍೤ۀ࢈ʢ࣍ੈ୅࠶ੜՄೳΤωϧΪʔʣʯɺ

ʮᶄਫૉɾ೩ྉΞϯϞχΞۀ࢈ʯɺʮᶅ࣍ੈ୅೤Τωϧ
Ϊʔۀ࢈ʯͱ͍͏ผͷ࿮૊Έʹ͕͋ࡌهΓɺ͜ΕΒͷ
ඞཁ͕͋Δɻ͍ͯ͘͠ࢹք৘ใ΋Ҿ͖ଓ͖஫ۀ

��� ըܭࡦԹஆԽରٿলɹ஍ڥ؀
���અͰͨ͠ࡌه ()( লڥԽʹ൐͍ɺ؀ڧ໨ඪݮ࡟

͸ ���� ೥ �� ݄ʹ஍ٿԹஆԽରܭࡦ画Λ � ೥ͿΓʹ
վఆ 	��
 ͠ɺ部໳͝ͱͷݮ࡟཰໨ඪʢද�ʣΛ発දͨ͠ɻ

部໳ผͰ࠷΋ڧԽ͞Εͨͷ͸ɺ���ˋ͔ݮ࡟Β ���ˋ
ɻ࢈Ҿ্͖͛ΒΕͨՈఉ部໳ʹͳΔʹݮ࡟ 部໳΋ۀ
Β͔ݮ࡟ˋ�� ʹͱେ͖͘Ҿ্͖͛ΒΕΑ͏ݮ࡟ˋ���
Δ͕ɺ͜ͷ部໳͸͑ݟ ���� ೥ʹ͸ ͱ໨ݮ࡟ˋ�����
ඪ 	��
 Λաୡ͍ͯ͠Δঢ়گԼͰͷڧԽͰ͋Δɻରͯ͠
ӡ༌部໳͸ Β͔ݮ࡟ˋ�� ԽͰ͋Δ͕ɺڧͷݮ࡟ˋ���
���� ೥ͷ࣮੷͕ Խͷ౓ڧͰ͋Δ͜ͱ͔Βݮ࡟ˋ����
߹͍͸େ͖͍ͱ͑ݴΔɻ͜ ΕΒͷ໨ඪΛୡ੒͢ΔͨΊ
ʹ部໳ͷํ਑͕͛ܝΒΕɺӡ༌部໳Ͱ͸ 	B
ʙ	K
 ·
Ͱͷܭ �� ͷऔΓ૊Έ͕ࣔ͞Εͨɻ࣍ ͷ ����� ߲͔Β
�����߲Ͱࣗಈंʹେ͖ؔ͘ΘΔ಺༰Λ�ͭ঺հ͢Δɻ

温室効果ガス排出量・吸収量
（単位：億 t-CO2）

2013 排出実績 2030 排出量 削減率 従来目標
14.08 7.60 ˝��ˍ ▲ 26％

エネルギー起源 CO2 12.35 6.77 ▲ 45％ ▲ 25％

部
門
別

産業 4.63 2.89 ▲ 38％ ▲ ７％
業務その他 2.38 1.16 ▲ 51％ ▲ 40％

家庭 2.08 0.70 ▲ 66％ ▲ 39％
運輸 2.24 1.46 ▲ 35％ ▲ 27％

エネルギー転換 1.06 0.56 ▲ 47％ ▲ 27％
非エネルギー起源CO2、メタン、N2Ｏ 1.34 1.15 ▲ 14％ ▲ ８％
HFC 等４ガス（フロン類） 0.39 0.22 ▲ 44％ ▲ 25％

吸収源 - ▲ 0.48 - （▲ 0.37 億 t-CO2）

二国間クレジット制度
（JCM）

官民連携で2030年度までの累積で１億t-CO2
程度の国際的な排出削減・吸収量を目指す。
我が国として獲得したクレジットを我が国
の NDC 達成のために適切にカウントする。

ग़యɿڥ؀লʮ஍ٿԹஆԽରܭࡦ画ͷվఆʹ͍ͭͯʯ	��


ʢIUUQT���XXX�FOW�HP�KQ�FBSUI��������NBU���QEGʣΑΓൈਮ͠ɺ
͍͢ʎࣗಈंʹͯՃࡌܝͯ͠޻

����� 	C
 ࣗಈं୯ମରࡦ
ࣗಈं୯ମରࡦ͸ɺࠓճͷվఆͰΑΓిಈԽͷํ޲

ௐ͞Εͨɻ͜ڧ͕ੑ Ε·Ͱ࣍ੈ୅ࣗಈंͱఆٛ͞Εͯ
͍ͨʮΫϦʔϯσΟʔθϧंʯͱʮ$/( ंʯ͸ର৅͔
Β֎͞Εɺຬॆిઃඋͷಓ࿏಺഑ஔɺ૸ߦதిڅ技術
ͷࢧڀݚԉɺߴ଎ಓ࿏ར༻ͷΠϯηϯςΟϒ෇༩౳ɺ
ΑΓ౿ΈࠐΜͩిಈԽ͕ࡦࢪ௥Ճ͞Εͨɻ'$7 ʹ͍ͭ
ͯ΋লΛ·͕ͨΔ੍نͷҰݩԽͳͲɺ۩ମతͳΞΫγϣ
ϯʹ͍ͭͯͷࡌهΛ௥Ճͨ͠ɻ಺೩ؔػ౥ंࡌʹ͍ͭ
ͯ͸೩අج४ࡦఆΛத৺ʹɺҾ͖ଓ੍͖نͱΠϯηϯ
ςΟϒ੍౓ͷ྆ྠાஔΛଓ͚Δͱ͠ɺ·ͨ೔ຊͰ͸͋
·Γ༗ྗ͞ࢹΕ͍ͯͳ͍ҹ৅͕͋ΔόΠΦ༝དྷͷ೩ྉʹ
͍ͭͯ΋ɺ$/ ͷѻ͍ͱ͢Δ͜ͱΛվΊͯ໌ͨ͠هɻ

����� 	I
 ୤୸ૉ෺ྲྀͷਪਐ
୤୸ૉ෺ྲྀͷਪਐͰ঎༻ंʹ͍ͭͯͷࢦ਑͕ࣔ͞

Εͨɻ஍Ҭ಺഑ૹ͸ &7ɺ௕ڑ཭༌ૹ͸ '$7 ͱిಈ
Խͷ੗Έ෼͚͕ࣔ͞Εɺ෺ྲྀࢪઃٴͼ഑ૹ໢ͷू໿
Խɺ༌ૹޮ཰ͷ߹ཧԽͳͲɺޮ ཰Խ΋ॏཁͱ͍ͯ͠Δɻ
·ͨɺ&$ʢిࢠ঎औҾɿ&MFDUSJD�$PNNFSDFʣ͕૿
Ճ͍ͯ͘͠ঢ়گԼͷͨΊɺ࠶഑ୡͷٴݮ࡟ͼड͚औΓ
ํ๏ͷଟ༷Խʹ͍ͭͯ΋͞ٴݴΕͨɻ����� ߲Ͱ͸ड़
΂ΒΕͳ͔ͬͨେܕ $/( τϥοΫٴͼμϒϧ࿈݁τ
ϥοΫʹ͍ͭͯ΋ɺ͜ ͷ߲໨ʹ͞ࡌهΕ͍ͯΔɻ

����� 	J
 ೤・ҠಈͷηΫλʔΧοϓϦϯά・ؾి
ɾ೤ɾҠಈͷηΫλʔΧοϓϦϯάͰ͸ɺΤωϧؾి

Ϊʔଆ͔Βࣗͨݟಈंͷ͋Γํ͕ड़΂ΒΕ͍ͯΔɻΤ
ωϧΪʔͷ஍࢈஍ফ·ͨ͸໘తར༻͕ॏཁͱ͠ɺڅڙ
ྔίϯτϩʔϧͷ೉͍͠࠶Τωʹରͯ͠ॊೈͳधཁٴ
ͼετϨʔδͱͯ͠ɺ&7 ͼٴ '$7 ͕Ґஔ෇͚ΒΕͯ
͍Δɻ·ͨόοςϦʔަࣜ׵ &7 ౳ʹ͍ͭͯ΋͜ͷ߲໨
ʹҐஔ෇͚ΒΕɺ࣮ڥ؀ʹࡍলʹΑΔ࣮ূߦ͕ۀࣄΘ
Ε͍ͯΔɻ

ද �ɹ೔ຊͷԹࣨޮՌΨεഉग़ྔ໨ඪද �ɹάϦʔϯ੒௕ઓུʹ͓͚Δ঎༻ंͷిಈԽ໨ඪ
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Ԥभɾ೔ຊͷΧʔϘϯχϡʔτϥϧʹ͚ͨ޲੓ࡦಈ޲

��� লɹୈۀ࢈ࡁܦ �࣍ΤωϧΪʔجຊܭը
���ͷ஍ٿԹஆԽରܭࡦ画ͱಉ೔ɺۀ࢈ࡁܦল͸

ΤωϧΪʔجຊܭ画ͷୈ � ࣍վఆΛͨͬߦ 	��
ɻ����
೥ $/ ͱ ���� ೥౓ͷ৽໨ඪͷୡ੒͸΋ͱΑΓɺੈք
తͳ஍ٿԹஆԽରࡦ΁ͷऔΓ૊ΈΛഎܠͱ֤ͨ͠छ
ϧʔϧʹ͓͍ͯɺ೔ຊ͕ओಋͰऔΓ૊Ή͜ͱ΋ॏࡍࠃ
ཁ͍ͯ͠ࢹΔɻ·ͨɺ୤୸ૉʹ͚ͯ޲ͷେ͖ͳมֵʹ
͠ࡍ ΋ͯɺ4ʴ�&ʢ4BGFUZ�&OFSHZ
4FDVSJUZ
&DPOPNJD
BM�FGGJDJFODZ
&OWJSPONFOUʣ͕ Ҿ͖ଓ͖ΤωϧΪʔ੓
ͷେલఏʹਾ͑ஔ͔Ε͍ͯΔɻࡦ

ిྗʹ͍ͭͯ͸ɺ࠶ΤωͷओྗిݯԽΛ࠷༏ઌͱ͠ɺ
ਫૉɾΞϯϞχΞ発ి·ͨ͸ $$64ʢ$BSCPO�EJPYJEF�
$BQUVSF�BOE�4UPSBHFʣɾΧʔϘϯϦαΠΫϧΛલఏͱ
ͨ͠Րྗ発ిͷΠϊϕʔγϣϯΛਐΊΔͱͨ͠ɻՃ͑
ͯधཁαΠυʹ͸ɺపఈͨ͠লΤωϧΪʔ΋௥ͯ͠ٴ
͍Δɻಉ࣌ʹެද͞Εͨ ���� ೥ΤωϧΪʔधڅͷݟ
௨͠΋ ���� ೥ʹࡦఆ͞Εͨ΋ͷ͔Βमਖ਼͞Ε͍ͯΔ

ʢਤ �ʣɻ·ͨɺ࠶Τωൺ཰͸ ��ʙ��� ˋ͔Β ��ʙ
���ˋʹ্ํमਖ਼͞Ε͓ͯΓɺਫૉɾΞϯϞχΞ͸શମ
ͷిߏݯ੒ͷ ��ˋͱ͞Εͨɻ

発ిྔʹ͍ͭͯ΋লΤωϧΪʔԽΛલఏʹ �����
ԯ L8I ͔Β ���� ԯ L8I ஋ʹमਖ਼͞Εͨ͠ݮ࡟ʹ
ͨɻͨ ͩ͠ɺ͜ Ε͸͍ߴ໨ඪʹΉ͚ͯ໺৺తʹཱͯΒΕ
ͨ·౓ڧͷࡦࢪΛଛͳΘ͵Α͏څڙ௨͠Ͱɺ҆ఆݟͨ
͸λΠϛϯάΛे෼ྀ͢ߟΔͱ͞Ε͍ͯΔɻͳ͓ɺ��ʙ
���ˋͷ࠶Τω͸ɺଠཅޫ͕ ��ʙ���ˋɺਫྗ͕ ���ˋɺ
෩ྗ͕ ��ˋɺόΠΦϚε༝དྷ͕ ��ˋɺ஍೤͕ ��ˋͱ͠ɺ
Ұ൪ଟ͘Λ઎ΊΔ発ి͕ݯਫྗ͔Βଠཅޫʹஔ͖ม
ΘΔܭ画ཱ͕ͯΒΕͨɻ

ਫૉʹ͍ͭͯ͸҆ఆ͚ͯ޲ʹڅڙɺւ֎͔Βͷ༌ೖ
ͱࠃ಺ݯࢿΛ׆༻ͨ͠੡଄ج൫ͷཱ͕֬߹Θͤͯड़
΂ΒΕͨɻ۩ମతʹ͸ࡍࠃਫૉαϓϥΠνΣʔϯͷߏ
ஙɺ༨৒࠶Τω౳Λ׆༻ͨ͠ਫిղ૷ஔͰͷਫૉ੡
଄ͷ঎༻ԽɺͳͲ͕ड़΂͍ͯΔɻਫૉ੡଄ίετʹͭ
͍ͯ͸ ���� ೥ࡏݱ ����ԁ�/ὗͰ͋Δ͕ɺ���� ೥ʹ

���ԁ�/ὗɺ���� ೥ʹ ���ԁ�/ὗʹ௿ͤ͞ݮɺྔڅڙ
ʹ͍ͭͯ͸ࡏݱ໿ ��� ສ U� ೥ͷͱ͜Ζ ���� ೥ʹ࠷
େ ��� ສ U� ೥ɺ���� ೥ʹ �
��� ສ U� ೥ʹ֦େͤ͞
Δݟ௨͠Ͱ͋Δɻਫૉͷ঎ۀతӡ༻͸څڙଆͷΈͳΒ
ͣधཁଆͷऔΓ૊Έ͕ෆՄܽͰ͋Γɺ'$7 Ͱͷར༻
ͷΈͳΒͣਫૉΛ発ిͰ༻͍Δ͜ͱ΋ࠐݟ·Ε͍ͯΔɻ

ࣗಈंͷলΤωϧΪʔʹ͍ͭͯ͸௿೩අंͷී֦ٴ
େɺ೩අج४ͷॱकʹڧߦ͚ࣥͨ޲ԽɺলΤω๏ʹ͓
͚ΔՙओɾӡૹऀۀࣄͷධՁͷࡏΓํݕ౼ɺ"*ʗ*P5

ʢ"SUJpDJBM�*OUFMMJHFODFʗ*OUFSOFU�PG�5IJOHTʣ౳
Λ׆༻ͨ͠෺ྲྀશମͷޮߴ཰ԽɺͳͲ͕ड़΂ΒΕͨɻ
·ͨɺ֤छলΤωࡦࢪʹΑΔྔݮ࡟ͷݟ௨͠͸Τωϧ
ΪʔΛݪ༉݁ͨ͠ࢉ׵Ռɺࣗಈं୯ମରࡦ͸͜Ε·Ͱ
ͷ ��� ສ LM ͔Β ��� ສ LM ͱ͔ۇʹ૿Ճ͠ɺτϥοΫ
༌ૹͷޮ཰Խʹ͍ͭͯ͸ਐ௙͕޷ௐͰ͋Δ͜ͱ͔Βɺ
�� ສ LM ͔Β ��� ສ LM ʹେ෯ʹ૿Ճ͞Εɺେ͖ͳظ
଴͕࣋ͨΕ͍ͯΔʢਤ �ʣɻ

��� ౔ަ௨άϦʔϯνϟϨϯδࠃ౔ަ௨লɹࠃ
౔ަࠃදʹઌཱͪɺެࡦࢪলͷۀ࢈ࡁܦলɺڥ؀

௨ল͸ ���� ೥ � ݄ ʠʹࠃ౔ަ௨άϦʔϯνϟϨϯδʡ
Λࡦఆͨ͠ 	��
ɻ͜ Ε͸ैདྷͷࠃ౔ަ௨লީؾมಈద
Ԡܭ画ͱࠃ౔ަ௨লߦڥ؀ಈܭ画ΛɺάϦʔϯ੒௕
ઓུʹԠͯ͡౷߹ͨ͠΋ͷͰ͋Δɻ���� ೥౓·Ͱʹॏ
఺తʹऔΓ૊Ή � ͭͷϓϩδΣΫτ͕͋Γɺࣗಈंʹ
͍ͭͯ͸ʮࣗಈंͷిಈԽʹରԠͨ͠ަ௨ɾ෺ ɾྲྀΠϯ
ϑϥγεςϜͷߏஙʯͱʮσδλϧͱάϦʔϯʹΑΔ࣋
ଓՄೳͳަ௨ɾ෺ྲྀαʔϏεͷల開ʯʹ Εͨɻ͞ࡌه

ࣗಈं୯ମʹର͢Δࡦࢪʹ͍ͭͯ͸ɺ஍Ҭ಺഑ૹͷ
&7 Խɺ௕ڑ཭༌ૹͷ '$7 ԽɺͦΕΒ࣍ੈ୅ࣗಈं
΁ͷิॿۀࣄɺ೩අج४ͷ্޲ͱ͍ͬͨ಺༰͕ɺଞল
ͷ੓ࡦͱಉ༷ʹ͞ࡌهΕ͍ͯΔɻ&7 ʹର͢Δߴ଎ಓ
࿏ར༻࣌ͷΠϯηϯςΟϒɺ૸ߦதిڅγεςϜͷ技
術開発ࢧԉɺ&7 ॆరػͷެಓઃஔͱ͍ͬͨ಺༰͸

ਤ �ɹ���� ೥ΤωϧΪʔधݟڅ௨͠ͷมԽ

計

����ᖺ᥎ᐃのⓎ㟁㔞 ➨�ḟエネࣝࢠーᇶᮏ計⏬

10,650 ൨kWh
計9,340 ൨kWh23%

37%

水素・アンモニア 石油 石炭 LNG 原子力 再エネ ਤ �ɹӡ༌෦໳ͷলΤωϧΪʔྔݟ௨͠ͷมԽ

47

425939

990
合計1607万kL

合計2300万kL

旧目標 新目標

自動車単体対策
トラック輸送効率化
交通流対策
エコドライブカーシェアリング
航空
省エネ船舶
その他
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஍ٿԹஆԽରܭࡦ画ͱॏෳ͍ͯ͠Δ͕ɺ͜͜Ͱ͸ಓ࿏
ΠϯϑϥʹؔΘΔ಺༰͕͞ࡌهΕͨɻ·ͨϨδϦΤϯε
ͷ؍఺͔Βɺ࣌֐ࡂʹిಈं͔Βॅ୐ʹిؾΛڞ༗͢
Δ 7�)ʠ7FIJDMF�UP�)PNFʡɺҠಈࣜిंݯͷՁ஋ͷ
଎ಓ࿏Ͱͷࣗಈӡసɾߴʹߋ発͕ਤΒΕ͍ͯΔɻܒٴී
ୂྻ૸ߦ౳ͷݕ౼ਪਐɺμϒϧ࿈݁τϥοΫͷීٴ౳
ʹΑΔޮ཰తͳ෺ྲྀωοτϫʔΫͷڧԽΛਤΔ͜ͱ΋
௨ͷར༻ଅަڞΕͨɻਓһͷ༌ૹʹ͍ͭͯ͸ެ͞ࡌه
ਐ͕ड़΂ΒΕɺ-35ʢ࣍ੈ୅ܕ࿏໘ిंɿ-JHIU�3BJM�
5SBOTJUʣɺ#35ʢόεɾϥϐουɾτϥϯδοτɿ#VT�
3BQJE�5SBOTJUʣɺ&7ɺ'$7 ͷಋೖΛଅਐ͢ΔࢫΛ
Δɻ͍ͯ͠ࡌه

ຊతʹาௐج͸ࡦࢪলͷࣗಈंڥ౔ަ௨লͱ؀ࠃ
Λ߹Θ͓ͤͯΓɺ$/ ʹԠͯ͡ࡦఆ͞Εͨ੓ࡦʹ͓͍ͯ
΋ॏෳͨ͠಺༰͕ଟ͋͘Γɺ͑࢕͕܎ؔྗڠΔɻ·ͨɺ
࣍ੈ୅ࣗಈंʹ͍ͭͯͷิॿٴۀࣄͼ技術開発ۀࣄ
ͳͲɺ྆ল͕࿈໊Ͱ͍ͯͬߦΔ΋ͷ͕ଟ͍ͷ΋ಛ௃త
Ͱ͋Δɻ

��� ೔ຊͷ੓ࡦঢ়گ
$/ ʹࡦ͸ɺԤभͷ੓ࡦͷ೔ຊͷࣗಈं੓͚ͯ޲ʹ

৐ͯ͡৐༻ंͷిಈԽΛେ͖͘ଧͪग़͍ͯ͠ΔҰํɺ
঎༻ंʹ͍ͭͯ͸ &7 Βͣ͞·͟·ͳख๏ʹՄೳੑߜʹ
ͳ͍ͬͯΔɻ'$7ʹݱΕͨද͞࢒͕ ͸΋ͪΖΜͷ͜ͱɺ
߹੒೩ྉΛ༻͍ͨ಺೩ؔػ΋ͦͷՄೳੑͷ � ͭͱͯ͠
Ґஔ෇͚ΒΕͨɻ·ͨɺશମͷ $0� ΔͱɺݟՌͰޮݮ࡟
ࣗಈं୯ମͷిಈԽͷΈͳΒͣɺར༻ͷޮ཰ԽʹΑΔ
লΤωϧΪʔର͕ࡦେ͖ͳޮՌΛ࣋ͭ͜ͱ͕෼͔Δɻ

ΤωϧΪʔ੓͔ࡦΒݟΔͱ༌ೖ೩ྉʹཔͬͨՐྗి
ྗʹґଘ͍ͯ͠Δݱঢ়͔ΒɺΑΓ࠶Τωׂ߹ͷి͍ߴ
ରԠՄʹڅڙΊɺมಈ͢Δͨ͢ࢦΛ໨׵੒΁ͷసߏݯ
ೳͳधཁଆͷมֵ͕ඞཁͱ͞Ε͍ͯΔɻ&7 ͼٴ '$7
͸ిྗध͕څͻͬഭͨ͠ࡍͷిྗڅڙ·ͨ͸څڙա
৒ʹͳͬͨࡍͷΤωϧΪʔஷଂ͕Ͱ͖Δ఺͔Β΋ࣾձ
࣮૷͕ٻΊΒΕ͍ͯΔɻ

ਫૉʹ͍ͭͯ͸ੈքͰ΋ૣجʹظຊઓུΛࡦఆ͠ɺ
技術Λઌಋ͖ͯͨ͜͠ͱ͔Βɺಛʹۀ࢈ࡁܦল͕͘ڧ
ਪਐ͍ͯ͘͠ҙ͑࢕͕޲Δɻ

ຊষͰड़΂ͨ೔ຊͷ੓ࡦ͸発දͨ͠ۀ֤ʹޙքஂ
ମ͔ΒͷίϝϯτΛཁ๬͢ΔԤभͱ͸ҟͳΓɺࣄલʹ
/$Λฉ͖औͬͨ͋ͱɺ޲քͷҙۀ ΛϦʔυ͢ΔԤभ
ͷ༷ࢠ΋஫͠ࢹͳ͕Βɺ૯߹తʹ൑அ͞Εͨ಺༰ʹ
ͳͬͯ͸͍Δ͕ɺ݁Ռͱͯࣗ͠ಈंϝʔΧʔͷҙݟΛ
ଟ͘औΓೖΕΒΕ͍ͯΔɻ·ͨɺ঎༻ंʹؔΘΔৄࡉ
ʹ͍ͭͯ͸ɺΤωϧΪʔۀ࢈ͱ঎༻ϝʔΧʔ౳ͷঢ়گ
ΛؑΈͭͭɺ੓ࡦͷམͱ͠Ͳ͜ΖΛ৻ॏʹ୳͍ͬͯΔ
தͰ͋Δɻ࠷

� ͓ΘΓʹ

ੈք֤ࠃ͸ $/ Δ͍ͯ͛ܝ໺৺తͳ໨ඪΛ͚ͯ޲ʹ
͕ɺଟ ͷ͘ࠃͰ͸·ͩͦͷ໨ඪʹର͢Δ۩ମతͳ੓ࡦɾ
ํ਑ΛཱҊ͍ͯ͠Δ࠷தͰ Δ͋ɻԤभ͸ࡍࠃతͳಈ͖ʹ
͍ͪૣ͘ରԠ͠ɺੈ քʹઌ͚ͯ͞ۦ ·͟ ·ͳ๏཯ҊΛఏ
ग़͓ͯ͠Γɺ͜Εʹରͯؔ͠࿈͢Δۀք͕ίϝϯτΛ͢
Δ ͱ͜Ͱɺ࣮ੑݱΛ࣋ͬͨ಺༰ʹਫ਼ࠪ͞Εͭͭ͋Δɻଞ
ͷࠃʑ΋ࣗࠃΤωϧΪʔࣄ৘Λྀͨ͠ߟ੓ࡦΛཱҊ͠
͍ͯΔ͕ɺԤभͷ੓ࡦʹӨڹΛड͚ ΋ͨͷ͕ଟ͘ɺ೔ຊ
΋ಉ͡ঢ়گͰ Δ͋ʢ੓ࡦମܥΛਤ�ʹࣔ͢ʣɻ

·ͨɺ঎༻ं͸͞·͟·ͳ༻్ʹར༻͞ΕΔ͜ͱ͔
Βɺ� ͭͷํ਑ʢྫ͑͹ిಈԽʣʹͨͬߜରԠͰ͸ͳ
͘ɺ༻్ʹԠͨ͡ύϫʔιʔεͷ開発Λ͏ߦඞཁ͕͋
Γɺੈք֤ࠃʹࣗಈंൢചΛ͍ͯͬߦΔ͍͢ʎࣗಈं
΋ྫ֎Ͱ͸ͳ͍ɻຊߘͰ͸ੈքͷ $/ ͷҰ୺Λ঺հ͠
͕ͨɺͨ͠ࡌه੓ࡦ͸ੜ͖෺Ͱ͋ΓɺޙࠓɺΞϝϦΧٴ
ͼதࠃ౳ͷࡁܦେࠃͷ $/ ରԠʹΑΓํ਑͕มΘͬ
ͯ͘Δ͜ͱ͕͋Δɻͦ ͷͨΊɺෳࡶͳ঎༻ं΁ͷରԠΛ
ɺஞ࣍੔ཧ͍ͯ͘͠͠ࢹΛ஫޲ΊʹҾ͖ଓ͖ಈͨ͏ߦ
ඞཁ͕͋Δɻ

ݙจߟࢀ

	�
 *1$$ɼ���� ೥ɼʠ$MJNBUF�$IBOHF� �����4ZOUIFTJT�
3FQPSUʡɼ�*1$$ ϗʔϜϖʔδɼʢ���� ೥ � ݄ � ೔औಘɼ
IUUQT���XXX�JQDD�DI�SFQPSU�BS��TZS�ʣ�

	�
 6/'$$$ɼ���� ೥ɼʠ3FQPSU�PG�UIF�$POGFSFODF�PG�UIF�
1BSUJFT�PO�JUT�UXFOUZ�pSTU�TFTTJPO
�IFME�JO�1BSJT�GSPN�
���/PWFNCFS�UP����%FDFNCFS�����ʡɼ�6/'$$$ ϗ ʔ
Ϝϖʔδɼʢ���� ೥ � ݄ � ೔औಘɼIUUQT���VOGDDD�JOU�
SFTPVSDF�EPDT������DPQ���FOH���B���QEGʣ�

	�
 *1$$ɼ����೥ɼʠ(MPCBM�8BSNJOH�PG�����̂ ʡɼ*1$$ϗʔϜϖʔ
δɼʢ����೥�݄�೔औಘɼ�IUUQT���XXX�JQDD�DI�TS���ʣ�

	�
 6/'$$$ɼ���� ೥ɼʠ3FQPSU�PG�UIF�$POGFSFODF�PG�UIF�
1BSUJFT�PO� JUT� UXFOUZ�TJYUI� TFTTJPO
�IFME� JO�(MBTHPX�
GSPN����0DUPCFS�UP����/PWFNCFS�����ʡɼ6/'$$$ ϗʔ
Ϝϖʔδɼʢ���� ೥ � ݄ � ೔औಘɼIUUQT���VOGDDD�JOU�
TJUFT�EFGBVMU�pMFT�SFTPVSDF�DQ����@��&�QEGʣ�

ਤ �ɹ೔ຊͷԹࣨޮՌΨεഉग़ྔ໨ඪ

Fit for 55 各省庁の方針改正

2050 CN宣言 2030 46％削減

2050 CNに伴うグリーン成長戦略

国土交通グリーンチャレンジ

地球温暖化対策計画

エネルギー基本計画

EU Green Deal

AFIR

CO2 Standard

RED

Clean Planet for All
欧州

・・・・・・・・・・・・

日本

・・・・・・・・・・・・

法規
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	�
 *&"ɼ���� ೥ɼʠ/FU�;FSP�CZ�����ʡɼ*&" ϗʔϜϖʔδɼ
ʢ���� ೥ � ݄ � ೔ औ ಘɼIUUQT���XXX�JFB�PSH�SFQPSUT�
OFU�[FSP�CZ�����
�"MM�SJHIUT�SFTFSWFEʣɽ

	�
 &VSPQFBO�$PNNJTTJPO
�����೥ 
�ʠ$0..6/*$"5*0/�'30.�
5)&�$0..*44*0/�50�5)&�&6301&"/�1"3-*".&/5
�
5)&�&6301&"/�$06/$*-
�5)&�$06/$*-
�5)&�
&6301&"/�&$0/0.*$�"/%�40$*"-�$0..*55&&
�
5)&�$0..*55&&�0'�5)&�3&(*0/4�"/%�5)&�
&6301&"/�*/7&45.&/5�#"/,�"�$MFBO�1MBOFU�GPS�BMM�"�
&VSPQFBO�TUSBUFHJD�MPOH�UFSN�WJTJPO�GPS�B�QSPTQFSPVT
�NPEFSO
�
DPNQFUJUJWF�BOE�DMJNBUF�OFVUSBM�FDPOPNZʡ
�&6ϗʔϜϖʔδ


ʢ���� ೥ � ݄ � ೔ 
�IUUQT���FVS�MFY�FVSPQB�FV�MFHBM�
DPOUFOU�&/�595� VSJ�$&-&9������%$����ʣ

	�
 &VSPQFBO�$PNNJTTJPO
����೥ 
�ʠ$0..6/*$"5*0/�'30.�
5)&�$0..*44*0/�50�5)&�&6301&"/�1"3-*".&/5
�
5)&�&6301&"/�$06/$*-
�5)&�$06/$*-
�5)&�
&6301&"/�&$0/0.*$�"/%�40$*"-�$0..*55&&�
"/%�5)&�$0..*55&&�0'�5)&�3&(*0/4�5IF�&VSPQFBO�
(SFFO�%FBMʡ
�&6ϗʔϜϖʔδ 
ʢ����೥�݄�೔ɼIUUQT���
FVS�MFY�FVSPQB�FV�MFHBM�DPOUFOU�&/�595� RJE�������
��������VSJ�$&-&9������%$����ʣ

	�
 &VSPQFBO�$PNNJTTJPO
���� ೥ 
�ʠ3FHVMBUJPO� 	&6
�
����������PG�UIF�&VSPQFBO�1BSMJBNFOU�BOE�PG�UIF�$PVODJM�
PG����+VOF������FTUBCMJTIJOH�UIF�GSBNFXPSL�GPS�BDIJFWJOH�
DMJNBUF�OFVUSBMJUZ�BOE�BNFOEJOH�3FHVMBUJPOT� 	&$
�/P�
���������BOE�	&6
�����������	ʞ&VSPQFBO�$MJNBUF�-BXʟ
ʡ
�
&6ϗʔϜϖʔδ
ʢ����೥�݄�೔ɼIUUQT���FVS�MFY�FVSPQB�
FV�MFHBM�DPOUFOU�&/�595� VSJ�$&-&9������3����ʣ

	�
 &VSPQFBO� $PNNJTT JPO 
���� ೥ 
ʠ1SPQPTB M� GPS� B�
3&(6-"5*0/�0'�5)&�&6301&"/�1"3-*".&/5�
"/%�0'�5)&�$06/$*-�BNFOEJOH�3FHVMBUJPO� 	&6
�
���������BT�SFHBSET�TUSFOHUIFOJOH� UIF�$0��FNJTTJPO�
QFSGPSNBODF� TUBOEBSET� GPS� OFX� QBTTFOHFS� DBST� BOE�
OFX�MJHIU�DPNNFSDJBM�WFIJDMFT� JO� MJOF�XJUI� UIF�6OJPOʟ
T�JODSFBTFE�DMJNBUF�BNCJUJPOʡ
�&6 ϗ ʔ Ϝ ϖ ʔ δ 


ʢ���� ೥ � ݄ � ೔ 
�IUUQT���FVS�MFY�FVSPQB�FV�MFHBM�
DPOUFOU�&/�595� VSJ�$&-&9������1$����ʣ

	��
 &VSPQFBO� $PNNJTT JPO 
���� ೥ 
�ʠ1SPQPTB M� GPS� B�
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	��
 ट૬׭ఛɼ���� ೥ɼʮୈೋඦࡾճࠃձʹ͓͚Δੁ಺ֳ૯ཧେ
ਉॴ৴ද໌ԋઆʯ
 ट૬׭ఛϗʔϜϖʔδ 
ʢ���� ೥ � ݄
�� ೔औಘ 
�IUUQT���XXX�LBOUFJ�HP�KQ�KQ���@TVHB�TUBUF
NFOU����������TIPTIJOIZPNFJ�IUNM


	��
 ஍ٿԹஆԽରࡦਪਐຊ部 
����� ೥ 
ʮ೔ຊͷ /%$ʢܾ͕ࠃ
ఆ͢Δݙߩʣʯ
 ट૬׭ఛϗʔϜϖʔδ 
ʢ���� ೥ � ݄ �� ೔
औಘ 
�IUUQT���XXX�LBOUFJ�HP�KQ�KQ�TJOHJ�POEBOLB�LBJTBJ�
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	��
 ಺ֳ׭๪ 
���� ೥ɼʮ���� ೥ΧʔϘϯχϡʔτϥϧʹ൐͏
άϦʔϯ੒௕ઓུʯɼۀ࢈ࡁܦলϗʔϜϖʔδʢ���� ೥
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	��
 লɼ����೥ڥ؀ 
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ಘ 
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	��
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�IUUQT���
XXX�FOW�HP�KQ�FBSUI��������NBU���QEG


	��
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	��
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＊૯຿ਓࣄ部ɹɹ＊＊ੜ࢈技術企画部ɹɹ＊＊＊͍͢ʎΤεςʔτ᷂ɹɹ＊＊＊＊᷂ ॴڀݚஙݐ૔ࡔ
＊＊＊＊＊ࣛౡݐઃ᷂ɹɹ＊＊＊＊＊

＊ ᷂ϑδϚοΫ

解説・講義

� ͸͡Ίʹ

��� ຊࣾҠస֓ཁ
͍͢ʎࣗಈंʢҎԼʮ͍͢ʎʯʣ͸ɺ���� ೥ � ݄ �

೔ʹຊࣾΛ૑ۀͷ஍Ͱ͋Δେ৿ʢ౦ژ౎඼઒۠ೆେ
Ҫʣ͔Βਆಸ઒ݝԣ඿ࢢ੢۠ʹҠసͨ͠ɻ෺໊݅͸ԣ
ᖛήʔτλϫʔʢॡ޻͸ ���� ೥ �� ݄ �� ೔ʣɻ+3 ઢɾ
౦ٸ౦ԣઢɾٸژઢʮԣ඿ʯӺ͔Βెา � ෼ɺΈͳͱ
ΈΒ͍ઢʮ৽ߴౡʯӺ͔Βెา � ෼ʹҐஔ͠ɺ஍্ ��
஍Լݐ֊ � ෺Ͱ͋Δɻ͍ݐͷݐ֊ ͢ʎάϧʔϓ͸ͦͷ
͏ͪ � ֊͔Β �� ֊ͷ �� ϑϩΞʢ໿ ��
����ᶷʣΛ௞
आ͍ͯ͠ΔɻҠసਓһ਺͸໿ �
��� ໊ʢ͍͢ʎຊࣾ໿
�
��� ໊ɺؔ࿈ձࣾ΄͔Ͱ �
��� ໊ʣͰ͋ΓɺҠస͠
͍ͨ͢ʎάϧʔϓձࣾ͸͍͢ʎؚΊ �� ࣾͱͳͬͨɻ

��� ຊࣾҠసͷ໨త
͜ͷຊࣾҠస͸ɺΦϑΟεڥ؀੔උʹΑΔੜੑ࢈

ɺά্޲຿ޮ཰ͷۀ৔ͱͷۙ઀ԽʹΑΔ޻ɺ౻୔্޲
ϧʔϓ企ۀͷ࿈ڧܞԽɺηΩϡϦςΟڧԽͳͲΛओͳ
໨తͱ͍ͯ͠Δɻ

·ͨɺ͍ ͢ʎάϧʔϓ͸ɺʮதܦظӦܭ画 ����ʯʹ
͓͍ͯɺ&4(ʢڥ؀ɾࣾ ձɾΨόφϯεɿ&OWJSPONFOU�
4PDJBM�(PWFSOBODFʣΛࢹ఺ͱͨ͠ܦӦ΁ͷਐԽΛ
ɺμΠόʔγςΟͷଅਐͱίϛϡχέʔγϣϯͷ͛ܝ
มֵʹΑΔΠϊϕʔγϣϯΛ૑ग़͢Δूஂ΁ͷస׵Λ
௨ͯ͠ɺάϩʔόϧͳαεςφϏϦςΟ企ۀΛ໨ͯ͠ࢦ
͍Δɻ

Αͬͯɺ͜ͷຊࣾҠసʹΑΓɺ͞·͟·ͳۀछͷ企
Δԣ඿΁Ҡస͠ɺ͔ͭै͑ߏ఺Λڌɾ開発ڀݚ͕ۀ

Δ͜͢ܭһ͕ಇ͖΍͘͢ަΘΓ΍͍͢ΦϑΟεΛઃۀ
ͱͰɺΠϊϕʔγϣϯͷݯઘͱͳΔ಺֎ίϛϡχέʔ
γϣϯΛଅਐ͢Δ͜ͱΛૂ͍ͱͨ͠ɻ

͜ΕΒ͸ ��� ೥ʹҰ౓ͷมֵػʹظಈత͔ͭೳಈ
తʹରԠ͢Δମ੍ͭ Γ͘Λ企ਤͨ͠΋ͷͰ͋Δɻ

� Ҡసઌͷԣᖛήʔτλϫʔʹ͍ͭͯ

��� ԣᖛήʔτλϫʔͷίϯηϓτ
ԣᖛήʔτλϫʔ͸ԣ඿ΈͳͱΈΒ͍ �� ஍ ʢ۠ҎԼ

ʮ..�� ஍۠ʯʣͷ �� ֗ ʢ۠ਤ�ʣʹ ͋Δɻ౰஍͸ԣ඿
Ӻ͔Β .. ஍۠΁ͷޱؔݰͰ͋Γɺԣ඿ߓ΁ͱͭͳ͕
ΔΩϯά࣠ͷॏཁͳى఺ͱͳΔ৔ॴʹ౰ͨΔɻ

ͦͷΑ͏ͳ৔ॴʹ͋Δԣᖛήʔτλϫʔ͸ɺ৽ͨͳ
ϫʔΫελΠϧΛ࣮͢ݱΔΦϑΟεػೳͱԣ඿ͷ৽
໊ॴͱͳΔ೐Θ͍ػೳΛಋೖ͠ɺ..�� ஍۠શମͷ
౎ࢢϒϥϯυ͢ݙߩʹ্޲ΔࢪઃΛ໨ݐͯ͠ࢦઃ͞
Εͨɻ

ԣ඿৽ຊࣾͷ঺հ
Introduction of Yokohama New Head Office
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͍͢ʎࣗಈं͸ɺ���� ೥ � ݄ � ೔ʹຊࣾΛ౦ژ౎
඼઒͔۠Βਆಸ઒ݝԣ඿ࢢʹҠసͨ͠ɻ͜ ͷ౓ͷҠస
͸ɺ͔ͭزͷ໨తͱޮՌΛҙਤͯ͠ͷҠసͰ͋Δɻ৽
ͨͳΦϑΟεͷߏங͸ɺͦΕΒΛ۩ݱԽ͢΂ͨͬ͘ߦ
΋ͷͰ͋Γɺͦ ͷ಺༰ʹ͍ͭͯ঺հ͢Δɻ

Abstract

On May  9 , 2022, ISUZU Motors  moved  i ts 
headquarters from Shinagawa Ward, Tokyo, to 
Yokohama, Kanagawa Prefecture. The construction of 
the new office was carried out to embody them, and I 
will introduce how it was done.
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ԣ඿৽ຊࣾͷ঺հ

������ �ߴ Δ͢ݱೳ͔ͭ৽͍͠ϫʔΫελΠϧΛ࣮ػ
ΦϑΟε

೔ࣹःณੑೳΛ༗͢Δ֎૷ΞϧϛΧʔςϯ͍ߴ
΢Υʔϧɺ৽ͨͳۭௐઃඋํࣜΛ࠾༻ͨ͠շదੑͷߴ
͍ࣥ຿ۭؒΛ࣮͠ݱɺαςϥΠτϫʔΫεϖʔεͳͲ
ΦϑΟεαϙʔτࢪઃΛॆ࣮ͤͨ͞ฏ໘ઃܭͱ͍ͯ͠
Δɻ·ͨ௿૚౩ � ֊԰্ʹ͸Ξʔόϯςϥεɺ� ֊ʹ͸
ຊࢪઃʹۈΊΔΦϑΟεϫʔΧʔઐ༻ͷϥ΢ϯδΛ഑
ஔ͠ɺ͞·͟·ͳϫʔΫελΠϧ΁ରԠՄೳͳࢪઃͱ
ͳ͍ͬͯΔɻ

����� ԣ඿ࢢͷ৽ͨͳ໊ॴ
ԣᖛήʔτλϫʔͷγϯϘϧͱͳ͍ͬͯΔٿମ͸ɺ

಺部ʹԣ඿ΤϦΞॳͷग़ళͱͳΔϓϥωλϦ΢Ϝࢪઃ
ʮϓϥωλϦΞ :0,0)"."ʯʢਤ �ʣͰ͋Δɻ͞ ·͟
·ͳίϯςϯπΛ഑৴͢Δ͜ͱͰ৽ͨͳ৘ใ発৴ڌ఺ɺ
଴͞Εͯظεϙοτͱͯ͠ͷ໾ׂΛՌͨ͢͜ͱΛޫ؍
͍Δɻ

ԣ඿ࢢͷઃఆ͍ͯ͠Δւ΁͔ͨͬ޲౎ࢢ ʮ࣠Ωϯά
࣠ʯͷى఺ͱͯ͠ͷ೐Θ͍Λ૑ग़Ͱ͖ΔΑ͏ɺҿ৯ళ
ฮ͔Β෺ൢళฮ·ͰରԠՄೳͳ঎ࢪۀઃΛ഑ஔͯ͠
͍Δɻ

� ԣ඿৽ຊࣾͷઃܭίϯηϓτͱσβΠϯʹ͍ͭͯ

��� ԣ඿৽ຊࣾͷϝΠϯίϯηϓτ
͍͢ʎάϧʔϓ͸ԣᖛήʔτλϫʔͷ͏ͪɺओʹ �

֊͔Β �� ֊ͷ �� ϑϩΞΛ௞आͨ͠ɻ
� ֊ͱ �� ֊͸֊ߴͱচՙॏʹ༨༟Λ࣋ͨͤͨʮಛ

घϑϩΞʯͱͯ͠ઃ͞ܭΕ͍ͯΔͨΊɺ� ֊Λ৯ಊɾ��
֊Λདྷ٬༻ձٞࣨͱͨ͠ɻͦ ͷ΄͔͸ҰൠϑϩΞͰ͋
ΔͨΊ͓͓ΉͶΦϑΟεͱͨ͠ɻ

ΦϑΟεશମΛ௨ͯ͡ͷίϯηϓτ͸ʠ*�#"4&ʡͱ
͠ɺʠ*46;6�/FYVT�"DUJWJUZ�#BTFʡͱ͍͏଄ޠͷུ
Ͱ͋Γɺ͜ͷΦϑΟε͕୯ͳΔຊࣾػೳͷΈͳΒͣɺࣾ
಺֎ͷ /FYVTʢ͖ͣͳʣΛਂΊͯɺΠϊϕʔγϣϯΛ૑
ग़͢Δ׆ಈͷڌ఺ʹ͍ͨ͠ͱ͍͏૝͍ʹΑΔ΋ͷͰ͋Δɻ

��� ಺૷ઃܭίϯηϓτ
ʠ*�#"4&ʡʹ͓͍ͯେ੾ʹ͍ͯ͠Δɺ͍͢ʎϒϥϯ

υɺ͍͢ʎϓϥΠυΛ৅௃͢Δʠ*46;6�8":ʡΛɺ
಺૷ίϯηϓτͱͯ͠࠾༻ͨ͠ɻ͜ Ε͸ʮӡͿʯΛ͑ࢧ
Δ೔ຊݹ࠷ͷࣗಈंձࣾͷྺ࢙ͱະདྷ΁ͷ੒௕Λ݁
Ϳʮಓʹ 8":ʯΛ৅௃͢ΔϞνʔϑͰ͋Δɻ

͜ͷϞνʔϑ͸ *46;6�1-";"ʢ͍͢ʎͷ企ۀ
ϛϡʔδΞϜʣͰ΋࠾༻͠ɺෳ਺ͷలࣔςʔϚΛۭؒ
తʹ౷߹͢Δ΋ͷͱͨ͠ɻҰํɺʠ*�#"4&ʡʹ͓͚Δ

ʠ*46;6�8":ʡ͸ɺ͍͢ʎͷྺ࢙Λ͡ײະདྷ΁৽Խ
͢Δಓɺํ ๏Λද͢͜ͱʹओ؟Λஔ͍͍ͯΔɻ

���ɽ σβΠϯʹ͍ͭͯ
ੵ૚ܕͷݐ෺ʹ͋Γ͕ͪͳɺ૚͝ͱʹ෼அ͞Εͯ͠·

͏಺૷Λɺʠ*46;6�8":ʡͱ͍͏ڞ௨ͷϞνʔϑͰɺ
৽ຊࣾશମ͕౷Ұײͷ͋ΔۭؒͱͳΔ͜ͱΛ໨͠ࢦ
ͨɻ

ఱҪͷܗঢ়ͱচͷ্͛࢓ͳͲͰɺʮಓʹ 8":ʯΛҙ
ࣝ͢ΔΑ͏ʹදͨ͠ݱɻ

͍͢ʎͷ໊ࣾͷ༝དྷͰ͋Δҏ੎ਆٶͷླेޒ઒ͷ
ྲྀΕʢਤ �ʣΛදͨ͠ݱ૷০ΛཁॴʹऔΓೖΕͨɻ

·ͨɺτϥοΫΩϟϒσβΠϯͷࢥ૝Ͱ͋ΔʮϔΩα
ϙοτʯɺं଄Γʹ͔ܽͤͳ͍ۚଐฒͼʹίʔϙϨʔτ
Χϥʔͷʮനɺ੺ɺࠇʯΛجௐͱͨ͠৭ܭ࠼画ʹΑΓɺ
Λ্޲ΠϝʔδͷۀһΤϯήʔδϝϯτฒͼʹ企ۀै
ૂͬͨσβΠϯͱͨ͠ɻߋʹɺ4%(T ͼٴ &4( ͳͲ΋
ҙঊσβΠϯͷதʹ໌֬ʹ͛ܝઃͨ͠ܭɻ

ঢ়ܗஙσβΠϯ͕৫Γͳۭؒ͢͸ɺͱ͖ͱͯ͠৭ɺݐ
Λ༩͍͑ͯΔ΋ڹͳͲͰਓମʹগͳ͔ΒͣӨײͼ࣭ٴ
ͷͰ͋Δɻྫ ͑͹৭͕࠼നҰ৭ͩͱམͪண͔ͳ͍ۭؒ
ͱͳΓ৘ॹෆ҆ఆʹͳΔɻ·ͨɺࣼΊͷচͰ͸ฏײߧ
֮ͳͲػ֮ײೳʹมௐΛ͖ͨͯ͠͠·͏͜ͱ΋͋Δɻ౰
ରͯ͠ɺҧʹڹӨ͢΅ٴʹ画σβΠϯͰ͸ɺਓମܭ֘
࿨ײͳࣗ͘વͱମʹೃછΈɺϦϥοΫεͰ͖Δۭؒͱ
ͳΔΑ͏ʹ഑ྀ͞ΕͨσβΠϯͱͳ͍ͬͯΔɻ

ਤ �ɹϓϥωλϦ΢ϜΛඋ͑ͨԣᖛήʔτλϫʔ ਤ �ɹླेޒ઒ͷྲྀΕ
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� ֤ϑϩΞʹ͍ͭͯ

��� � ֊૯߹ड෇
৽ຊࣾʹ͓͚Δ࠷ॳͷإͱͳΔΤϦΞʢਤ�ʣͰ͋Δɻ
ਓ޻େཧੴͷΧ΢ϯλʔ͸ɺंମΛ࿈૝ͤ͞Δۂ໘

ͰࣗಈंձࣾΒ͠͞Λදͨ͠ݱɻΧ΢ϯλʔഎ໘ͷޫ
น͸ɺླेޒ઒ͷྲྀΕΛදͨ͠ݱΩϟετΨϥεͰɺ
͍͢ʎͷྺ࢙ͱະདྷ΁ͷಓΛདྷ٬ऀ΁ͤ͞͡ײΔɻ

΋ͷͮ͘ΓΛମ͢ݱΔ೔ຊݹ࠷ͷࣗಈंձ͕ࣾདྷ٬
Λܴ͑ೖΕΔʹ;͞Θ͍ۭؒ͠ͱͨ͠ɻ

��� ࣥ຿ࣨΤϦΞ
৽ຊࣾʹ͓͚Δத਻ͱͳΔΤϦΞ͕ɺࣥ຿ࣨΤϦΞ

Ͱ͋Δɻ࠲੮ʹ͍ͭͯ͸ɺࠓࡢͷಇ͖ํͷมԽٴͼ૊
৫มߋͳͲʹϑϨΩγϒϧʹରԠͰ͖ΔΑ͏ɺάϦου
ϓϥϯΛ࠾༻ͨ͠ɻ͜ Ε͸ΦϑΟεϑϩΞΛͨͯΑ͜ͷ

ʮάϦουʯͰ۠画ʢਤ �ʣ͠ ɺۭؒϢχοτͷ഑ஔΛ
ܾΊΔख๏Ͱ͋Δɻ͜ ΕʹΑΓਓһٴͼ૊৫ͷมߋʹ
ΑΔॄثͷ૿ٴݮͼೖΕସ͑ʹॊೈʹରԠ͕Ͱ͖ɺΦ
ϑΟεͷඒ؍΋อͭ޻෉Λͨͬߦɻ

·ͣɺϨΠΞ΢τ͢Δʹ౰ͨΓɺΤϨϕʔλʔίΞଆ
ʹձٞࣨΛ഑ஔͨ͠ɻนࡍͰ͋Δ͕͕ޫ࠾औΕɺշద
ͳձ͕ٞߦΘΕΔΑ͏ɺେ͖ͳΨϥεύʔςʔγϣϯ
Λ࠾༻ͨ͠ɻ

࣍ʹɺϕʔε੮ͱͯ͠ɺҰൠతͳݸਓ੮ͷू߹ମͰ
͸ͳ͘ɺେ͖ͳςʔϒϧΛ࠾༻ͨ͠ɻ͜ ΕʹΑΓݸਓص
͸୯ͳΔݸਓۀ࡞ͱͯ͠ͷصҎ֎ʹ΋ɺνʔϜͰίϛϡ
χέʔγϣϯ͕औΓ΍͢ ͳ͘͏Α͏ͳ޻෉Λͨͬߦɻ

͜ͷݐ෺ͷಛ௃Ͱ͋Δɺ開͔Εͨೆ໘Λ࠷େʹ͔׆
͢ϨΠΞ΢τ഑ஔͱͯ͠ɺίϛϡχέʔγϣϯΛςʔ
ϚʹιϑΝϒʔεɺϚάωοτεϖʔεΛઃ͚ͨɻϚ
άωοτεϖʔεʹ͸څ஡ٴͼ՛ࢠ౳Λ഑ஔ͢Δ͜ͱ
Ͱɺܰؾͳίϛϡχέʔγϣϯͷ૿ਐΛૂͬͨɻ

·ͨɺೆ ໘ʹ͸ूதΛॿ͚Δ๷ԻϒʔεɺΧ΢ϯλʔ
੮Λઃ͚Δ͜ͱͰɺঢ়گʹԠͯ͡ڥ؀Λม͑ͳ͕Βɺ
ΔΤϦΞΛ͑ߦਓ͕ࣗ༝ʹ৔ॴΛબ୒ͯࣥ͠຿Λݸ
ઃ͑ͨɻ

͜ΕΒͷκʔχϯάͷத৺ʹैۀһ͕͏ަ͖ߦಈઢ
ʠ*46;6�8":ʡΛத৺࣠ͱͯ͠ઃఆͨ͠ɻ͜ Ε͸ઌ
ड़ͷσβΠϯίϯηϓτʹՃ͑ɺ͜ ͷಈઢΛैۀһ͕ߦ
͖ަ͏͜ͱͰɺैۀһؒͷ৽ͨͳग़ձ͍ͷଅਐΛҙਤ
ͯ͠഑ஔͨ͠΋ͷͰ͋Δɻ

·ͨɺʮόΠΦϑΟϦοΫσβΠϯ �
ʯΛҙࣝ͠ɺΠϯ
ςϦΞʹάϦʔϯΛઃ͑Δ͜ͱͰैۀһͷετϨε؇࿨
ͼϦϥοΫεޮՌΛૂͬͨɻٴ
஫ �
�όΠΦϑΟϦοΫσβΠϯɿࣗ વ΍ੜ໋Λ͡ײΒΕ

Δڥ؀ΛऔΓೖΕͨΦϑΟεσβΠϯ

��� �� ֊ձٞࣨΤϦΞ
ʠ*�#"4&ʡશମͷΠϯλʔϑΣΠεͱͯ͠Ґஔ෇

͚ɺϑϩΞதԝ部Λड෇ϗʔϧͱ͠ɺޫ࠾ͷऔΕΔ౦
੢ೆଆʹձٞࣨΛ഑ஔͨ͠ɻೆ ౦֯ɺೆ ੢֯͸ோ๬Λ
ָ͠Ή͜ͱ͕Ͱ͖ΔΦʔϓϯϛʔςΟϯάεϖʔεͱ͠
ͨɻίΞͷ͋Δ๺ଆʹόοΫϠʔυΛઃ͚ɺड෇ʹۙ
͍৔ॴ͸ɺӦۀతར༻Λ͏ߦϓϨθϯςʔγϣϯϧʔ
Ϝͱ঎ஊࣨͱͨ͠ɻ

ड෇ϗʔϧ͸ೖ͔ޱΒ֎ʹࢹઢ͕ൈ͚Δۭؒͱ͠
ͨɻड෇Χ΢ϯλʔΛԁހͷ -&% ϞχλʔͷนͰғ
͍ɺड෇ͷத৺ੑΛߴΊɺఱҪʹ͸ޫນর໌Λઃ͑ɺ

ʠ*46;6�8":ʡΛදݱʢਤ �ʣ͠ ͨɻ

ਤ �ɹ�֊ड෇

ਤ �ɹάϦουʹ۠ըͨࣥ͠຿ࣨ

ਤ �ɹ��֊ड෇ͱେܕ -&%Ϟχλʔ
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ԣ඿৽ຊࣾͷ঺հ

Τϯτϥϯε͔Β౦੢ʹԆͼΔ࿓Լ͸ɺน໘ΛরΒ
ؒ͢઀র໌Ͱڧௐ͞ΕͨఱҪͰʠ*46;6�8":ʡΛ
ද͠ݱɺ͕ۂΓ֯ΛΞʔϧน໘ͱ͢Δ͜ͱͰɺ࿓Լͷ
࿈ଓײΛԋग़ͨ͠ɻ

ձٞࣨͱ࿓Լͷؒ࢓੾Γ͸ΨϥεนͰɺ໌Δ͘開์
తͳۭؒͱ͠ɺগਓ਺Ͱར༻͢Δ .ʢதʣձٞࣨɺେ
ਓ਺ར༻ͷ -ʢେʣձٞࣨɺՄಈؒ࢓੾ΓʹΑΔϑϨ
ΩγϏϦςΟʔΛ࣋ͬͨ --ʢಛେʣձٞࣨͷ � λΠ
ϓΛઃ͚ͨɻ

4%(T ΁ͷऔΓ૊Έͱͯ͠ɺڭҭతଆ໘͔Βۀࣄ঺
հ౳Λ͏ߦ -&% ϞχλʔలࣔٴͼδΦϥϚలࣔɺ؀
తଆ໘͔ΒΠϯςϦΞάϦʔϯΛͦΕͧΕड෇ϗʔڥ
ϧʹ഑ஔͨ͠ɻ·ͨɺྱഈࣨΛίΞଆʹઃ͚μΠόʔ
γςΟʹ΋ରԠ͍ͯ͠Δɻ

��� �� ֊਍ྍॴΤϦΞʮԣ඿਍ྍॴʯ
͍͢ʎපӃͷ෼ࣨͷ໾ׂΛ୲͏ɻ಺૷͸໌Δ݈͘߁

తͳҹ৅ͱͳΔΑ͏ɺ໦ͱന৭Λجௐͱۭͨؒ͠ͱ͠
ͨɻόϦΞϑϦʔରԠͱͯ͠ετϨονϟʔٴͼं͍͢
ʹ഑ྀͨ͠௨࿏͸ɺ֤ ॴࣨʹྡ઀͢Δ -- ձٞࣨͱҰ
ମԽͤ͞Δ͜ͱͰɺ݈߁਍அͷձ৔ͱͯ͠΋࢖༻Ͱ͖
ΔϑϨΩγϒϧੑʹ෋ΜͩϨΠΞ΢τͱͨ͠ɻ

·ͨɺࢪઃ಺ͷϗεϐλϦςΟਪਐͷҰ؀ͱ݈ͯ͠
૬ஊࣨΛ౰֘ϑϩΞʹઃ͚͍ͯΔɻ߁

��� � ֊৯ಊΤϦΞʠ:0,0)"."�5FSSBDFʡ�
ؔ࿈ձࣾΛؚΉશैۀһ͕ɺར༻໨తΛݶఆͤͣ

ʹҰ೔தू͏͜ͱ͕Ͱ͖ΔίϞϯΤϦΞͰ͋Δɻै དྷͷ
ࣾһ৯ಊͷΑ͏ʹன৯ͷΈʹར༻͢ΔͷͰ͸ͳ͘ɺே
৯ʙ༦৯ɺΧϑΣɺϫʔΩϯάɺϛʔςΟϯάɺϦϥο
ΫεɺϨΫϦΤʔγϣϯɺύʔςΟʔͳͲͷར༻͕Մ
ೳͰ͋Δɻ

ίΞଆʹਥ๪Λ഑ஔ͠ɺࣗવޫ࠾ͷͱΕΔ౦੢ೆଆ
Λେ͖ͳ৯ಊϗʔϧͱͨ͠ɻ

৯ಊϗʔϧͷ௨࿏ͱน͸ɺ͍͢ʎͱؔΘΓͷਂ͍ҏ
੎ਆٶɺ౻୔޻৔ɺಢ໦޻৔ͳͲͷํ֯ʹ͏͔޲Α͏
ʹઃܭʢʮ࣠ઢʯͱ͍͏ʣͨ͠ɻ͜ Ε͸ླेޒ઒Λ࿈૝
ͤ͞Δ೾ଧͭڸ໘ͷఱҪʢਤ �ʣͱ߹Θͤͯɺʠ*46;6�
8":ʡΛද͢ݱΔɻ

চ͸ߴ௿ࠩΛઃ͚ࠩΤϦΞ෼͚Λ͍ߦɺར༻ऀ͕໨
తٴͼ಺༰ʹԠͯ͡࠷దͳ৔ॴΛࣗΒબ୒Ͱ͖ΔΑ͏
ʹͨ͠ɻݸʑͷूதྗΛߴΊͯར༻͢ΔҰਓ༻੮ɻϦ
ϥοΫε͠ͳ͕ΒަྲྀΛਂΊΔιϑΝ੮ɻ部໳ؒΛඈ
ͼӽ͑ͨϛʔςΟϯάͰ΋ར༻Ͱ͖Δେςʔϒϧ੮ɻ
ਓར༻͔ΒίϛϡχέʔγϣϯΛ༠発͢Δ΋ͷ·Ͱɺݸ
มԽʹ෋ΉྖҬΛల開ͨ͠ɻ

·ͨɺΦʔϓϯΩονϯͷਥ๪͸৯ಊϗʔϧͱͷҰ
ମײΛԋग़͠ɺεέϧτϯఱҪͱ߹Θ͕ͤͯੵؾେ͖
͘開์తͳۭؒͱͨ͠ɻ

৯ࣄఏڙΧ΢ϯλʔ͸ɺंମΛ࿈૝ͤ͞Δۂ໘Λ༻
͍ͨΧ΢ϯλʔΛઃܭɻதԝʹҐஔ͢Δେςʔϒϧ͸ɺ
ҏ੎ਆٶͷਆٶਿ͔Β੾Γग़͞Εͨແ޶൘ςʔϒϧ
ͱ͠ɺླेޒͷైΛදͨ͠ݱΠϯςϦΞάϦʔϯΛ഑
ஔɻ͍ ͢ʎͷݪ఺ٴͼྺ࢙ɺ技術ʹ৮ΕΒΕΔཁૉΛ
ઃ͍͑ͯΔɻ

��� � ֊ਥ๪ΤϦΞ
ʹճͷਥ๪ʹ͸ɺলਓԽͱޮ཰ԽΛ໨తࠓ � छྨ

ͷϩϘοτΛಋೖͨ͠ɻ
� ͭ͸ɺίϯϕΞΛྲྀΕΔચড়ࡁΈͷ৯ثΛϐοΩ

ϯά͠ɺ࢓෼͚Δ৯ࣗثಈ࢓෼ϩϘοτʢਤ �ʣͱɺ΋
͏ � ͭ͸৯ثͳͲΛແਓͰൖૹ͢Δࣗ཯Ҡಈൖૹϫΰ
ϯʢਤ �ʣͰ͋Δɻ

ਤ �ɹਫ໘ఱҪͱεέϧτϯఱҪ

ਤ �ɹ৯ࣗثಈ࢓෼͚ϩϘοτ

ਤ �ɹࣗ཯Ҡಈൖૹϫΰϯ
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Լહޙͷ৯ثચড়͸ɺߴԹଟ࣪ͳڥ؀Ͱ௕࣌ؒͷ
ͷӡൖͰ͸૬ྨثΛ༨ّͳ͘͞ΕΔɻ·ͨ৯ࣄ࢓ཱͪ
Ԡͷྗ΋ٻΊΒΕΔͨΊɺ͜ ΕΛϩϘοτʹஔ͖ͨ͑׵ɻ

৯࢓ث෼ϩϘοτ͸ɺ画૾ೝࣝ技術Λ༻͍ͯ৯ث
ͷछྨΛೝࣝ͠ɺ"* ʹ࿈ͳΔ技術Ͱ৯ثͷछྨٴͼ
ϩϘο༺ۀ࢈ೳΛඋ͑ͨػ෼৔ॴΛֶश͠ɺؔઅ࢓
τͰ΋͋ΔΞʔϜ͕৯ثΛϐοΩϯά͠ɺ࢓෼͚Δ΋
ͷͰ͋Δɻ

ࣗ཯Ҡಈൖૹϫΰϯ͸ൖૹϧʔτΛ͠ࢉܭɺηϯα
Ͱো֐෺Λ࡯஌͠ɺ৯ྨثΛ཭Εͨ৔ॴ·ͰແਓͰ
ӡͿ΋ͷͰ͋ΔɻҰ౓ʹӡ΂Δॏ͞͸࠷େͰ ���LHɻถ
� ඨʢ���LHʣΑΓ΋ॏ͍৯ྨثͷੵ͕ࡌՄೳͳ΋ͷͰ
͋Δɻ

͜ΕΒ͸ਥ๪Ͱಇ͘ैۀһͷ࿑ಇڥ؀ͷվળฒ
ͼʹޮۀ࡞཰ͷ্޲ʹͭͳ͕Δ΋ͷͰ͋Γɺͻ͍ͯ͸
4%(T Δ΋ͷͱͯ͠ಋೖͨ͠ɻ͢ࢿʹ

� *5 ͍ͯͭʹͷ੔උڥ؀

Λ੔͑ΔͨΊʹɺڥһ͕ಇ͖΍͍͢ΦϑΟε؀ۀै
*5 ɻηΩϡϦςΟɾ#$1ͨͬߦͷ੔උΛ߹Θͤͯڥ؀

ʢܧۀࣄଓܭ画ɿ#VTJOFTT�$POUJOVJUZ�1MBOʣڧԽɺ
ϖʔύʔϨεଅਐɺۀ຿ޮ཰ԽͳͲͷ՝୊ʹର͠ɺ࣍
ͷ ��� અʙ��� અͷΑ͏ʹ *5 Λಋೖͨ͠ɻثػ

��� ηΩϡϦςΟ・#$1ڧԽ
��ೖୀࣨ؅ཧ・དྷ٬ऀ؅ཧ��
� ֊ͷΤϨϕʔλʔϗʔϧલʹʮϑϥούʔήʔτʯ

Λઃஔ͠ɺΦϑΟε΁ͷೖ৔੍ݶΛ࣮ࢪɻ͍ ͢ʎάϧʔ
ϓͷΦϑΟε΁ͷೖ৔ಋઢΛ͠ྗۃ΅Δ͜ͱͰɺෆਖ਼
৵ೖΛ๷͍Ͱ͍Δɻ·ͨҰൠతͳϑϥοϓΑΓ΋ϋΠϑ
ϥοϓͷϑϥούʔήʔτΛ࠾༻͢Δ͜ͱͰɺ৐Γӽ
͑ͯͷෆਖ਼ೖ৔Λࠔ೉ʹ͍ͯ͠Δɻ

·ͨɺདྷ٬ऀ͸ʮࣄલ༧໿੍ʯͱͯ͠ɺै һ͕γεۀ
ςϜ্ͰڐՄͨ͠དྷ٬ऀͷΈ͕ೖ৔Ͱ͖Δ࢓૊ΈΛಋ
ೖͨ͠ɻ͜ Ε͸ 0⒏DF��� ͱ࿈͍ͯ͠ܞΔγεςϜͰɺ
0⒏DF��� ͷ PVUMPPL һ͕ࣗ਎ͷεέδϡʔϧۀैʹ
ొ࿥͢Δࡍʹɺಉ࣌ ʮʹདྷ٬ऀ΁ͷೖ৔Ҋ಺ʢೖ৔ʹ
ඞཁͳ 23 ίʔυ発ߦʣʯͱʮձٞࣨ༧໿ʯΛՄೳʹ
ͨ͠΋ͷͰ͋Δɻ0VUMPPL Ͱ͸ैۀһؒͷεέδϡʔ
ϧௐ੔΋ಉ࣌ʹ͑ߦΔͷͰɺདྷ٬ऀ؅ཧΛ͑ߦʹ֨ݫ
ΔΑ͏ʹͳͬͨͷΈͳΒͣɺࠓ·Ͱͷεέδϡʔϧͷௐ
੔खؒΛେ͖͘ݮΒ͠ɺۀ຿ޮ཰ͷ্޲ʹ΋ͭͳ͛ͯ
͍Δɻ

ͳ͓ɺೖୀࣨ؅ཧɾདྷ٬ऀ؅ཧΛ͢Δ͜ͱ͸ɺ࣌֐ࡂ
ࡏ৔ऀΛ༰қʹ೺Ѳ͢Δɺ͍ΘΏΔʮࡏͼٴ৔਺ࡏʹ
৔؅ཧʯ͕ ՄೳͱͳΔͨΊɺ#$1 Խͱ΋ͳ͍ͬͯΔɻڧ

��� ϖʔύʔϨεଅਐ
ͱΦϯϥΠϯετϨʔδ�ʖࡋܾࢠి��
Ҡసʹ౰ͨΓ௕೥ͷॻྨͷ஝ੵ͕՝୊Ͱ͋ͬͨɻ

ॻྨ͸ΦϑΟεʹஔ͚͹ΦϑΟεͷ༗ޮ໘ੵΛݮΒ͢
ͨΊɺΦϑΟεͷར༻ޮ཰͕ѱ͍ͷΈͳΒͣɺॻྨʹ
ґଘͨ͠ಇ͖ํ͸ɺಇ͘৔ॴΛݶఆ͢ΔͨΊۀ຿ޮ཰
΋ྼΔ͜ͱʹͳΔɻ͠ ͕ͨͬͯɺຊࣾҠసͷࡍʹ͸จ
ॻ׆ݮ࡟ಈΛ࣮ͨ͠ࢪɻॻྨΛిࢠԽʢ1%' ԽͳͲʣ
͠ɺซͤͯݮ࡟Λ࣮͢ࢪΔ͜ͱͰɺ� ׂͷॻྨݮ࡟Λ
ୡ੒ͨ͠ɻͳ͓ɺ৽ͨͳॻྨΛ૿΍͞͵Α͏ʹɺ� ఺ͷ
�ɻͨͬߦ෉Λ޻ ఺໨͸ిࡋܾࢠγεςϜͷಋೖɺ�
఺໨͸ΦϯϥΠϯετϨʔδʢిࢠจॻͷอ؅ʣͷಋ
ೖͰ͋Δɻࣾ ಺΁ͷਁಁ͸͍·ͩಓ൒͹͕ͩɺࠓࡢͷ
຿ͷಇ͖ํͷਁಁ΋૬·ͬͯɺগͣͭ͠ਐలۈ୐ࡏ
ͭͭ͋͠Δɻ

��� ຿ޮ཰Խۀ
����� ձٞ ʢࣨ༧໿γεςϜɺ8&#ձٞγεςϜʣ
Ҏલ͔Βຫੑతͳձٞࣨෆ଍͕՝୊Ͱ͋Γɺै һۀ

͔Βͷෆຬͷ੠͕ଟ͔ͬͨɻҠసͷେ͖ͳ໨త͕಺֎
ίϛϡχέʔγϣϯͷଅਐͰ͋ΔͨΊɺϘτϧωοΫʹ
ͳΔՄೳੑ͕͋ͬͨɻݪҼΛௐ΂ΔͱʮΧϥ༧໿ʯ͕
ৗଶԽ͓ͯ͠Γɺͦ Ε͕େ͖ͳݪҼͰ͋ͬͨɻ͜ ΕΛࣗ
ಈղফ͠ɺձٞࣨͷճస཰Λ্͛Δձٞࣨ༧໿γες
ϜΛಋೖͨ͠ɻઌड़ͷ௨Γɺདྷ٬༧໿͕εέδϡʔϧ
ͱ΋࿈ಈ͍ͯ͠ΔͷͰɺۀʹߋ຿ޮ཰Խʹد༩͢Δ΋
ͷʹͳͬͨɻ

·ͨɺձٞࣨʹ͸ʮ8&# ձٞγεςϜʯΛৗઃͱ͠
ͨɻ͜ Ε͸ࠓࡢͷಇ͖ํͷมԽʹ͓͍ͯɺ8&# ձٞ
͕ओྲྀͱͳ͖ͬͯͨ͜ͱ͔Βɺ8&# ձٞΛ͙͢ʹ࣮ࢪ
Ͱ͖ΔγεςϜΛಋೖͨ͠ɻΧϝϥɾϚΠΫٴͼεϐʔ
ΧʔΛඋ͓͑ͯΓɺಛஈͷௐ੔ͳ͘ 8&# ձ͕ٞ࢝Ί
ΒΕΔ΋ͷͰ͋Δɻ͜ ΕҎ֎ʹ΋ແઢ઀ଓͰ 1$ ͕؆
୯ʹͭͳ͕Δثػ΋ซͤͯಋೖ͠ɺ͜ΕΒͰɺձٞͷ
ઃӦʹ͔͔Δ࣌ؒΛ͠ݮ࡟ɺձٞຊདྷͷ಺༰ʹूதͰ
͖ΔΑ͏ۀ຿ޮ཰Խʹ΋͢ࢿΔ΂͘޻෉͍ͯ͠Δɻ

����� 5FBNT ి࿩
ͷ৔ॴΛબ͹ͳ͍ಇ͖ํʹ߹Θͳࠓࡢఆి࿩͸ݻ

͘ͳͬͨͷͰɺ͜ΕΛഇ͠ࢭɺ5FBNT ి࿩Λಋೖ͠
ͨɻ5FBNT Ͱձٞٴͼ 5FBNT ؒͷձ࿩Λ͑ߦΔ͕ɺ
͜Εʹ֎ઢి࿩ػೳٴͼଟػೳి࿩ػೳΛ౥ͨ͠ࡌ

ʮ5FBNT ి࿩ʯ΁֦ு͢Δ͜ͱʹͨ͠ɻ͜ Ε͸ݻఆి࿩
ฒͼʹܞଳి࿩ͷ഑෍Λલఏͱͤͣɺ1$ Ͱ΋ૢ࡞Ͱ
͖ΔͨΊɺઃඋ౤ࢿʹ͔͔Δඅ༻͕௿ݮͰ͖ɺ͔ ͭΠϯ
λʔωοτ͋͑͞ڥ؀Ε͹ɺ৔ॴΛબ͹ͳ͍ࠓࡢͷಇ
͖ํʹదͨ͠΋ͷͰ͋Δɻ
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ԣ඿৽ຊࣾͷ঺հ

����� σδλϧαΠωʔδ
σδλϧαΠωʔδʢҎԼɺʮαΠωʔδʯͱུ͢ʣ

ʢਤ ��ʣΛಋೖͨ͠ɻ͜ Ε͸ΦϑΟεʹϞχλʔΛ഑
ஔ͠ɺ৘ใΛ発৴͢Δ΋ͷͰ͋Δɻ͜ ΕʹΑΓɺࣾ಺ʹ
৘ใͷਁಁΛಘΒΕΔ΄͔ɺ࣌֐ࡂͷϝοηʔδ発৴
ͷํ΁ͷରԠͳͲɺଟ໘తͳޮՌ͕ಘ֐ͼௌ֮োٴ
ΒΕ͍ͯΔɻ

·ͨɺͦΕҎ֎ʹ΋ � ֊৯ಊͰϝχϡʔఏڙ༻ͷα
Πωʔδٴͼ �� ֊ͷདྷ٬εϖʔεʹ͓͍ͯ -&% ͷ
େܕϞχλʔʹͯ企ۀ঺հͳͲΛ͏ߦαΠωʔδͳͲɺ
֤ॴํ͍࢖ͷҟͳΔαΠωʔδΛಋೖ͍ͯ͠Δɻ

����� -&%େܕϞχλʔ
-&% େܕϞχλʔʢਤ��ʣʹ ͍ͭͯ͸ɺσδλϧα

ΠωʔδҎ֎ʹ΋ձٞࣨͷϞχλʔͳͲɺෳ਺ݸॴͰ
ಋೖͨ͠ɻ

ैདྷͷӷথϞχλʔʹ୅ΘΓɺ໌Δ͞ٴͼ画૾දݱ
ೝੑ͕Α͍ɻ·ͨɺࢹɺϕθϧ͕ͳ͍͜ͱ͔Β΋͘ߴ͕ྗ
ΤωϧΪʔͷফඅޮ཰ฒͼʹނোͷ৔߹ͷ部෼ަ׵
ͳͲɺ؅ཧ໘Ͱ΋༏ΕΔɻ

����� Ϗʔίϯ
ΦϑΟε಺ͰैۀһͷҐஔ৘ใ͕֬ೝͰ͖ΔϏʔί

ϯΛಋೖͨ͠ɻ͜ Ε͸ϑϦʔΞυϨεΛ࠾༻͢Δͱɺί
ϛϡχέʔγϣϯ͕ੑ׆Խ͢ΔҰํͰɺձ͍͍ͨैۀ
һʹձ͍ͮΒ͘ͳΔ͜ͱΛආ͚Δ΋ͷͰɺ؆୯ʹॴ͕ࡏ
෼͔Δ࢓૊ΈͰ͋Δɻ(14 ͱҟͳΓൣғ͸ΦϑΟεʹ
ΒΕΔ͜ͱ΋͋ΓɺϓϥΠόγʔΛ୲อ͠ͳ͕ΒɺҐݶ
ஔ৘ใͷ೺ѲΛ؆қԽ͢Δ͜ͱͰۀ຿ޮ཰ԽΛਤΓɺ
·ͨίϛϡχέʔγϣϯͷੑ׆Λ企ਤͨ͠΋ͷͰ͋Δɻ

� 8&-- ೝূʹ͍ͭ ʢͯਃ੥தʣ

8&-- ೝূͱ͸ΦϑΟεͳͲۭؒʹؔ͢Δੈքత
ͳධՁ੍౓Ͱ͋Δɻͦ ͷۭؒͰա͢͝ਓͷ݈߁Λॏࢹ
͢Δ੍౓Ͱ͋Γɺ೔ຊͰͷऔಘ݅਺͸͞΄Ͳଟ͘ͳ͍
͕ɺੈքతʹ͸͜ͷೝূͷಋೖ͕ਐΜͰ͍Δɻۙ ೥ͷ
ΓҎ֎ʹ΋ɺ͍͢ʎ͕த·ߴӦʹؔ͢Δؔ৺ͷܦ߁݈
ͨ͛ܝ画ͰܭӦܦظ &4( Ӧʹ΋߹க͍ͯ͠Δ͜ͱܦ
͔Β΋ೝূΛ໨͍ͯ͠ࢦΔɻຊࢽͷ発࣌ߦ఺Ͱ͸ɺਃ
੥Λ͍ͯͬߦΔஈ֊Ͱ͋Δɻ

� ͓ΘΓʹ

ԣ඿৽ຊࣾͷҠసʹ౰ͨΓɺଟ͘ͷࣾ಺֎ͷΈͳ͞
·ʹଟ͘ͷ͝ྗڠΛ͍͍ͨͩͨɻ຤චͳ͕Βް͘ྱޚਃ
͋͛͠Δɻ

૑ۀͷ஍Λ཭Εͯɺ৽ͨͳધग़ͱͳͬͨຊࣾҠస
Ͱ͋Δ͕ɺॾઌഐ͕ங͍͍ͨ͢ʎͷ఻౷ٴͼϒϥϯυ
Λେ੾ʹ͠ͳ͕Β΋ɺʮ��� ೥ʹҰ౓ͷมֵظʹ "--�
*46;6 Ͱཱͪ͏͔޲ʯͱ͍͏৽ͨͳ૝͍͕ɺશैۀһ
ʹ఻ΘΔΑ͏ͳΦϑΟεʹ͍ͨ͠ɺͱͯͬࢥऔΓ૊Μͩɻ

͜ͷ৽ͨͳԣ඿ͷ஍͔Βɺଟ͘ͷࣾ಺֎ͷग़ձ͍Λ
ʹɺ਺ʑͷΠϊϕʔγϣϯ͕ੜ·ΕΔ͜ͱΛͻͱ͑ͯܦ
΋ͷͰ͋Δɻ͏ئ

ஶɹɹऀ

্ాɹໜथ ɹ୓ੜڮߴ ౻Ҫɹษ

य़ɹେհࠓ Ԃాɹܒհ ᷱాɹ௚

ย૔ɹಞ

ਤ��ɹࣥ຿ࣨ಺ͷσδλϧαΠωʔδ

ਤ��ɹ��֊ʹઃஔͨ͠େܕ -&%Ϟχλʔ
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＊開発技術企画部

解説・講義

� ͸͡Ίʹ

ຊ೥ʢ���� ೥ʣʹ 開͞࠵ΕͨਓςΫల ���� ͸ɺ৽
�Ͱɺڹછ֦େͷӨײίϩφ΢Πϧεܕ ೥ৼΓͷձ৔
లࣔͱͳͬͨɻ·ͨɺࡢ೥ʢ���� ೥ʣʹ ॳΊͯಋೖ͞
ΕͨΦϯϥΠϯలࣔ΋ซͤͯ開͞࠵Εͨɻ

ਓςΫల ���� ͸ɺ೔ຊΛ͸͡Ίͱ͢Δଟ͘ͷࠃɾ஍
Ҭ͕ʮΧʔϘϯχϡʔτϥϧୡ੒ʯͱ͍͏໨ඪʹ͚޲
ͯऔΓ૊ΜͰ͍Δ͜ͱΛഎܠʹɺʮ೤͍͍ࢥͰ੾Γ୓͜
͏ʂΧʔϘϯχϡʔτϥϧ΁ͷಓʯΛεϩʔΨϯΛܝ
͛ͨ 	�
ɻ

͍͢ʎ͸ɺਓςΫల ���� ํ਑ͷ΋ͱײછ঱ʹ΋഑
ྀ͠ͳ͕Β࠷৽技術Λݫબͯ͠঺հͨ͠ɻ

� ਓςΫల ���� ͷ։֓࠵ཁ

ਓͱ͘Δ·ͷςΫϊϩδʔల͸ΤϯδχΞΛϝΠϯ
λʔήοτͱ͠ ͨ೔ຊ࠷େن໛ͷࣗಈं技術లͰ Γ͋ɺ
ࣗࣾͷ੡඼技術ΛΞϐʔϧ͠ɺࣗಈं技術ऀͱͷҙݟ
ΛਂΊΔ৔ͱ͠׵ަ ͯଟ ͷ͘企͕ۀग़ల͍ͯ͠Δ 	�
ɻ

ຊ೥͸ � ݄ �� ೔ʢਫʣʙ��ʢۚʣʹύγϑΟί
ԣ඿ʢ0/-*/&�45"(&��� ݄ �� ೔ʢਫʣʙ�� ೔

ʢՐʣʣɺͦ ͯ͠ � ݄ �� ೔ʢਫʣʙ� ݄ � ೔ʢۚʣʹ ϙʔ
τϝοηͳ͝΍ʢ0/-*/&�45"(&��� ݄ �� ೔ʢਫʣ
ʙ� ݄ � ೔ʢՐʣʣͰ開͞࠵Εͨɻ

ຊలࣔձ͸ɺࣗ ಈंϝʔΧʔɺࣗ ಈंؔ࿈企ۀɺϝ
σΟΞؔٴ܎ͼֶੜͳͲ͞·͟·ͳ͓٬༷͕དྷ৔͞
Εͨɻձ৔ͱΦϯϥΠϯͷདྷ৔ऀ਺ͷৄࡉ͸࣍ͷͱ͓
Γ 	�
ɻ

ᶃ�ਓςΫల ���� ԣ඿
ԣ඿ձ৔དྷ৔ऀ਺ ɿ��
��� ਓ
0/-*/&�45"(&� ΞΫηεऀ਺ ɿ���
��� ਓ

ᶄ�ਓςΫల ���� ԰ݹ໊
԰ձ৔དྷ৔ऀ਺ݹ໊ ɿ��
��� ਓ
0/-*/&�45"(&� ΞΫηεऀ਺ ɿ��
��� ਓ

͍͢ʎͷग़లϒʔεʹ͓͍ͯ΋ɺଟ͘ͷ͓٬༷͕དྷ
৔͞Εɺگ׆Λఄ͠ ʢͨਤ�ʣɻɹ

ਓͱ͘Δ·ͷςΫϊϩδʔల ���� ΁ͷग़ల
Automotive Engineering Exposition 2022 Hosted by JSAE

� � � ය઒ ਖ਼හ＊

   Masatoshi Hirukawa

ཁɹɹࢫ

ެӹࣾஂ๏ਓࣗಈं技術ձ͕ओ͢࠵Δࣗಈं技術
లʮਓͱ Δ͘·ͷςΫϊϩδʔల ����ʯʢҎԼʮਓςΫ
ల ����ʯͱུ͢ʣ͕開͞࠵Εͨɻ৽ܕίϩφ΢Πϧε
�΋ͷͷɺ͕ͨͬ͋ڹછ֦େͷӨײ ೥ͿΓͷձ৔లࣔ
����೥ʢࡢɺ͠ݱ࣮͕ ೥ʣಋೖ͞ΕͨΦϯϥΠϯలࣔ
ͱซ࣮ͤͯͨ͠ࢪɻ

ຊߘͰ͸ɺ͍ ͢ʎͷग़ల಺༰ʹ͍ͭͯ঺հ͢Δɻ

Abstract

ʠAutomotive Engineering Exposition 2022ʡ hosted by 
the Society of Automotive Engineers of Japan, Inc. was 
held. It was the first venue exhibition in three years due 
to the COVID�19 pandemic, and it was a hybrid with 
the online exhibition started last year (2021).  

In this article, I introduce the contents of the exhibits 
at this event.

ਤ�ɹձ৔ͷ༷ࢠ

	B
 ͓٬༷དྷ৔

	C
 औࡐରԠ
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ਓͱ͘Δ·ͷςΫϊϩδʔల ���� ΁ͷग़ల

� ͍͢ʎͷग़ల

͍͢ʎϒʔεͰ͸ɺै དྷ͔Βల͍ࣔͯ͠Δઌਐ҆શɺ
*ɺ.*.".03ڥ؀ ͷ技術Λத৺ʹ঺հͨ͠ɻ

৽ ੡ ඼ ঺ հ ͸ɺ117ʢ1JDL�VQ�1BTTFOHFS�
7FIJDMFʣͷ৽ܕ .6�9 ͱͯ͠঎඼ࡦછ঱ରײͼٴ
Խͨ͠ΤΞϩκϧϑΟϧλʔத৺ʹंࣨ಺ڥ؀技術Λ
આ໌ͨ͠ɻ

ରԠ技術ɺڥ技術ίʔφʔΛઃ͚ɺ؀ڥ؀ͨ·
#&7ʢόοςϦʔࣜిࣗؾಈंɿ#BUUFSZ�&MFDUSJD�
7FIJDMFʣͦͯ͠ -/(7ʢӷԽఱવΨεࣗಈंɿ
-JRVJpFE�/BUVSBM�(BT�7FIJDMFʣΛ঺հͨ͠ɻߋʹɺ
ઌਐ҆શ技術ɾࣗಈӡస技術ɺ.*.".03* ͷίωΫ
ςου技術Λ঺հͨ͠ɻ

ձ৔లࣔʢਤ �ʣͰͷ಺༰ͱ঺հํ๏͸ද �ͷͱ͓
ΓͰɺ͜ͷจॻͱಈ画৘ใΛΦϯϥΠϯͰ΋ల開ͨ͠ɻ
·ͨɺϒʔεͷ௨࿏෯Λे෼֬อ͠ɺফಟӷΛઃஔ͢
ΔͳͲɺײછ঱ରࡦΛͨͬߦɻ

ද �ɹձ৔లࣔ಺༰

঺հ಺༰ ঺հํ๏
৽ܕ .6�9 ࣮ंɺύωϧɺಈ画
ंࣨ಺ڥ؀技術 ࣮෺ɺύωϧɺಈ画
ରԠ技術ڥ؀ ύωϧ
#&7 ύωϧ
-/(7 ύωϧɺಈ画
ઌਐ҆શ技術ɾࣗ ಈӡస技術 ύωϧɺಈ画
ίωΫςου技術 ύωϧɺಈ画

��� ৽6�9.ܕ
ճలࣔͨ͠ࠓ � ୅໨৽ܕ .6�9ʢਤ�ʣ͸ɺ���� ೥

�� ݄ʹ � ೥ͿΓʹϑϧϞσϧνΣϯδͨ͠ं྆Ͱɺੜ
Ͱ͋ΔλΠͷΈͳΒͣɺΞηΞϯ஍ҬɺΦʔετϥࠃ࢈
ϦΞͳͲੈք ��ϱࠃҎ্ͷ͓࣋͞ࢧʹ٬༷Ε͍ͯΔɻ

৽ܕ .6�9 ͸ɺʠ3PCVTU�BOE�&YDMVTJWFʡΛϕʔε
ίϯηϓτͱͯ͠開発ͨ͠ɻʠ3PCVTUʡ͸ϕʔεं྆ͱ

ͳΔϐοΫΞοϓτϥοΫͷ %�."9 ͱڞ௨ͷίϯη
ϓτͰɺ଱ٱ৴པੑɺল೩අੑɺ૸ഁੑɺੑڥ؀ɺ҆
શੑͳͲɺ͍͢ʎंͳΒͰ͸ͷڧΈΛҙຯ͢ΔɻҰํɺ

ʠ&YDMVTJWFʡ͸৽ܕ .6�9 ಠࣗͷίϯηϓτͰɺελ
Πϧͷྑ͞ɺॴ༗͍ͯ͠Δ͜ͱͷຬ଍ײͳͲɺ467 ͱ
ͯ͠ͷັྗΛҙຯ͢Δɻ

৽ܕ .6�9 Ͱ৽ͨʹ࠾༻ͨ͠技術͸ਤ �ͷͱ
͓ΓͰ͋Δɻ·ͨɺ߽भʹ౤ೖͨ͠ं྆͸ "%"4

ʢ"EWBODFE�%SJWFS�"TTJTUBODF�4ZTUFNʣΛ͸͡Ίͱ
֤ͨ͠छ૷උʹΑΔ҆શੑೳ͕ධՁ͞Εɺ���� ೥ �
݄ͷ "/$"1ʢ"VTUSBMBTJBO�/FX�$BS�"TTFTTNFOU�
1SPHSBNʣʹ Ґͷߴ࠷͍͓ͯ � ˑΛ֫ಘͨ͠ɻ

��� ंࣨ಺ٕڥ؀ज़
͍͢ʎ͸ɺ৐һͷ݈߁ʹؔΘΔʮंࣨ಺ۭ࣭ؾʯΛ

ॏཁ技術෼໺ͱͯ͠Ґஔ෇͚͍ͯΔɻࠓճɺۙ೥ͷ
৽ܕίϩφ΢Πϧεײછ֦େʹΑΓॏཁ౓͕૿͍ͯ͠
Δެަڞ௨ؔػʹ͓͚Δ΢ΠϧεରࡦΛத৺ʹɺ࣍ͷ
����� ߲ʙ����� ߲ͷऔΓ૊ΈΛ঺հͨ͠ɻ

ਤ �ɹ৽6�9.ܕ

ਤ �ɹ͍͢ʎग़లϒʔε
ਤ �ɹ৽࠾ʹ6�9.ܕ༻ͨ͠৽ٕज़

ESCラフテレインモード ステレオカメラ

LEDオートヘッドランプ

フロントパーキングエイドソナー20インチアルミホイール

電動リフトゲート

電動パーキングブレーキ リアレーダ リアパーキングエイドソナー
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いすゞ技報 134 号

����� ΤΞϩκϧϑΟϧλʔͷ঎඼Խ
ʢର৅ัू෺ ɿ࣭ඈລ ʢ֩΢ΠϧεʣɺՖคɺ́ ͜Γʣ

΢Πϧεରࡦͱ͍͏ະ஌ͷ෼໺ʹ௅ΉͨΊɺ·ͣࠃ
ަলٴͼ֎部ઐ໳ؔػͱྗڠମ੍Λߏஙͨ͠ɻͦ ͠
ͯɺ৐һͷ༗ແͰͷྔؾ׵ධՁɺं ྆ͷܺؒͷܭີؾ
ଌɺۭ ௐͷࠐ͍ٵΈޱͷྔؾ׵ධՁɺ૸ߦதͷྔؾ׵
ɺΤΞϩ͍ߦঢ়೺ѲΛݱͼѹྗσʔλऩूͱ͍ͬͨٴ
κϧϑΟϧλʔΛ開発͠ ʢͨਤ �ʣɻ

ΤΞϩκϧϑΟϧλʔͷੑೳʹ͍ͭͯ͸ɺΤΞϩκϧ
Խ͢Δ৽͍͠技術ʮϔϦ΢ϜόϒϧࢹΛՄࢠཻ �1*7ʯ
Λ༻͍ͯධՁΛ͍ߦɺγϛϡϨʔγϣϯͰ΋ΤΞϩκ
ϧཻޮूัࢠՌΛ֬ೝͨ͠ɻطଘͷۭௐΛར༻ͭͭ͠
Β͠ɺຊ੡඼͸ڽ෉Λ޻ʹΛড়Խ͢ΔͨΊؾۭ �� ෼
Ͱ ��� Ж N ͷΤΞϩκϧཻࢠΛ ���� ˋআڈՄೳʢ૬౰
ճ਺ؾ׵ �� ճʗ࣌ؒʣͱ͍͏ Ͱ͖ͨݱೳΛ࣮ੑ͍ߴ ɻ

����� ඈລϓϩςΫλʔͷ঎඼Խ
ʢର৅ःณ෺ ɿ࣭ඈລʢ΢Πϧεʣʣ

όεͷӡస੮ͱ٬੮ͷؒʹ࢓੾ΓΛઃஔ͢Δ͜ͱͰ
ඈລײછΛ཈੍͢Δ͜ͱ͕Ͱ͖ΔɺඈລϓϩςΫλʔ

ʢਤ �ʣΛ঎඼Խͨ͠ɻ

����� 70$ʢੑൃش༗ػԽ߹෺ɿ7PMBUJMF�0SHBOJD�
$PNQPVOETʣରԠ಺૷ͱ޻๏ͷऔΓ૊Έ
ʢର৅௿ݮ෺ ɿ࣭70$ɺʹ ͓͍ʣ

੡଄޻ఔͰ͸ɺ಺૷ࡐɺ઀ணࡎͱృྉ Β͔発ੜ Δ͢Խ
ֶ෺࣭ͷྔΛ؅ཧ͠ɺ੍ن੒෼ͷΈͳΒͣ ΛڹӨʹ߁݈
Ͱ͖ݮ੒෼΋௿੍نະ͢΅ٴ ΔΑ͏ औΓ૊ΜͰ͍ Δɻ

��� ରԠٕज़ڥ؀
͍͢ʎάϧʔϓ͸ ���� ೥ʹશंΧʔϘϯχϡʔτ

ϥϧԽ͢Δ͜ͱΛݟਾ͑ɺஈ֊తͳ໨ඪΛઃఆͨ͠ɻ
ճɺ͜ࠓ ͷΧʔϘϯχϡʔτϥϧઓུΛઆ໌͠ɺʮ঎༻
ंͷిಈԽʯٴͼʮੑߴೳ಺೩ंؔػͷ開発ͱΧʔϘ
ϯχϡʔτϥϧ೩ྉͷ׆༻ʯʹ͍ͭͯͷํ͑ߟΛซͤ
ͯ঺հͨ͠ɻ

��� #&7
ΧʔϘϯχϡʔτϥϧࣾձͷ࣮͚޲ʹݱɺ·ͣ ����

೥౓ʹখܕ #&7 τϥοΫͷྔൢ࢈ചʹ͚ͨ޲開発Λ
ਪਐ͍ͯ͠Δɻ���� ೥ΑΓίϯϏχ഑ૹंɺখޱ഑ૹ
ंͦͯ͠ਖևंͰ #&7 Ϟχλʔ׆ಈΛ࣮͓ͯ͠ࢪΓɺ
ͦΕͧΕͷ֓ূݕཁΛ঺հ͠ ʢͨਤ �ʣɻ

��� -/(7
����೥��݄େܕτϥοΫʮΪΨ-/(ंʯΛ঎඼Խ

͠ʢਤ�ʣɺσΟʔθϧंͱಉ༷ʹ໿ �� ෼Ͱ -/( Λ
ॆరՄೳͳ্ɺ�����LN Ҏ্ͷߤଓڑ཭Λ࣮ͨ͠ݱɻ

·ͨɺ͍͢ʎ͸ΧʔϘϯχϡʔτϥϧ೩ྉ͕࣮༻Խ
͞ΕΔ͜ͱΛݟਾ͑ɺ೩ྉΛ͏࢖ଆʹཱͪ࣍ͷ � ͭͷ
画͓ͯ͠Γɺ-/(ं開発ͱ߹Θͤͯ঺հͨ͠ɻࢀʹಈ׆
ᶃ�౦ژ࿷؛θϩΤϛογϣϯΠϊϕʔγϣϯٞڠձ΁

ͷࢀՃ
ᶄ�খن໛෼ܕࢄ -/( ॆరॴωοτϫʔΫߏஙʹΑ

ΔେܕτϥοΫ෺ྲྀͷ௿୸ૉԽख๏ͷ࣮ূۀࣄ΁
ͷࢀ画

ᶅ�ΧʔϘϯχϡʔτϥϧ -/( όΠϠʔζΞϥΠΞϯ
ε΁ͷՃໍ��

ਤ �ɹ#&7

ਤ �ɹ-/(7

ਤ �ɹΤΞϩκϧϑΟϧλʔ

飛沫プロテクター 飛沫プロテクター

ਤ �ɹඈລϓϩςΫλʔ
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ਓͱ͘Δ·ͷςΫϊϩδʔల ���� ΁ͷग़ల

���� ઌਐ҆શٕज़・ࣗ ಈӡసٕज़
தܕτϥοΫʮϑΥϫʔυʯʹ৽ͨʹઃఆͨ͠શं

଎Ҭ �
 ʹ͓͚Δࣗಈंؒڑ཭ҡ੍࣋ػޚೳͰ͋Δʮશ
ं଎ϛϦ೾ंؒΫϧʔζʯʹՃ͑ɺॏཁ技術ͱͯ͠
ަࠩ఺Ͱͷӈٴ࣌ંࠨͼग़ձ͍಄ͷނࣄΛ཈੍͢Δ

ʮަࠩ఺ܯใʯΛ঺հͨ͠ɻ
·ͨɺগྸߴࢠԽʹΑΔ࿑ಇྗෆ଍Λ͸͡Ίͱͨ͠

ࣾձ՝୊ͷղܾʹ͚ͨ޲開発׆ಈͱͯ͠ɺ���� ೥ �
݄ � ೔͔Β � ݄ � ೔·Ͱ෱Ԭۭࠃߓ಺ઢࡍࠃઢ࿈བྷ
όεಓ࿏ʹ࣮ͯͨ͠ࢪɺେࣗܕಈӡసόεͷ࣮ূ࣮ݧ
ͷऔΓ૊ΈΛ঺հͨ͠ɻ
஫ �ʣ��શं଎Ҭɿ(78ʢं྆૯ॏྔɿ(SPTT�7FIJDMF�

8FJHIUʣ���U ະ ຬ͸ �ʙ����LN�I�ɺ(78��U
Ҏ্͸ �ʙ���LN�I

���� ίωΫςουٕज़
ۙ೥ӡૹऀۀࣄͷํ͔Β๏ྩॱकɾੜ্޲ੑ࢈ͷཁ

Δɻ͍ͯͬ͜·ߴ͕ٻ ΕΒʹԠ͑Δ΂͘ࠃ಺঎༻ंϝʔ
ΧʔॳͱͳΔ঎༻ंυϥΠόʔ͚޲ӡ؅ߦཧεϚʔτ
ϑΥϯΞϓϦʮ.*.".03* υϥΠόʔ͚޲ΞϓϦʯΛ
開発͠ɺ���� ೥ � ݄ΑΓαʔϏεΛ開࢝ͨ͠ɻ

؅ཧγεςϜߦճɺӡࠓ .*.".03* ͱ࿈ͨ͠ܞ
࣍ͷ � ͭͷΞϓϦػೳΛ঺հͨ͠ɻ
ᶃ�೔ৗ఺ݕɿ�ิ ॿһͳ͠ͷ � ໊Ͱ೔ৗ఺͕ݕՄೳ
ᶄ�ՙ໾ۀ࡞ɿ�̔ ओͷαΠϯͱهۀ࡞࿥Λαʔόʔʹ

࿥Մೳه
ᶅ��࿑຿؅ཧɿ�υϥΠόʔࣗ਎ͷۈ຿ঢ়گɺ࢒Γͷ৐

຿Մೳ࣌ؒͦͯؒ࣌͠ܜٳΛ֬ೝՄೳ
ᶆ��Ґஔ৘ใɿ�໨త஍·Ͱͷॴཁ࣌ؒͱϧʔτࡧݕɺ

ಉऀۀͷं྆ҐஔΛ஍ਤ্ͰදࣔՄೳ

�� ͓٬༷ͷ൓Ԡ

͍͢ʎϒʔεͰ͸ɺಛʹ࣮ंలࣔͷ৽ܕ .6�9 ͱ
ɺઌਐ҆શ技術ͳͲ΋͓͘ߴରԠ技術΁ͷؔ৺͕ڥ؀
٬༷͔Βଟ͘ͷ࣭໰Λ͍͍ͨͩ ʢͨਤ �ʣɻ·ͨɺϝσΟ
Ξ΋ؔ৺Λͨͤد৽ܕ .6�9 ͱΤΞϩκϧϑΟϧλʔ
ͷݱ஍औࡐͷ͕ࣄه΢Σϒʹ͞ࡌܝΕͨɻ

ΦϯϥΠϯలࣔͰ΋ɺ֤లࣔ෺ͷΞΫηε݅਺͔Βɺ
ձ৔లࣔͱಉ༷ͷ൓Ԡ͕ಘΒΕͨɻՃ͑ͯɺʮग़ల͓ࣾ
໰͍߹ΘͤϑΥʔϜʯʹͯଟ͘ͷ঎ஊਃ͠ࠐΈͱ࣭໰
Λड͚ɺ಺༰ʹԠͯ͡ઐ໳部ॺͱͱ΋ʹରԠͨ͠ɻ

�� ͓ΘΓʹ

ձ৔లࣔ͸ɺ৽ܕίϩφ΢Πϧεײછ͕ऩଋ͍ͯ͠
ͳ͍தͰͷ � ೥ৼΓͷ開࠵Ͱ͕͋ͬͨɺ���� ೥ͷ࣌
ͷ͕ؾ׆໭͖͍ͬͯͯΔΑ͏ͩͬͨɻ·ͨɺΦϯϥΠϯ
లࣔͰ΋ଟ͘ͷΞΫηεɾ͓໰͍߹ΘͤΛ͍͖ͨͩɺ੝
Γ্͕ΓΛͨ͡ײɻ

΋͓٬༷͔Βͷؔ৺ΛूΊΒΕΔ঎඼ͱτϨϯޙࠓ
υΛԡ͑ͨ͞技術ͷ঺հΛ͍ߦɺ͍͢ʎͷϓϨθϯε
౒Ί͍ͨɻʹ্޲

企ྗڠΛ͍͍ͨͩͨྗڠ͝ʹຊలࣔձͷग़లʹޙ࠷
Λਃ্͛͠·͢ɻྱޚʹ部ॺͷօ༷܎ͼࣾ಺ؔٴۀ

ݙจߟࢀ

	�ʣ�ࣗ ಈं技術ల ��ਓͱ͘Δ·ͷςΫϊϩδʔల ����ɼެӹࣾஂ๏

ਓࣗಈं技術ձɼ���� ೥ � ݄ �� ೔ߋ৽ɼIUUQT���BFF�FYQP�

JOGP�KTBF�PS�KQ�KB�

ஶɹɹऀ

  
 ය઒ɹਖ਼හ

ਤ �ɹ説໌ͷ༷ࢠ
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ࣾ֎ൃදʢ����೥ �݄�ʙ�����೥ ��݄ʣ
˖講��ԋ

ൃදऀॴଐ͸ɺൃ ද೥݄࣌఺Ͱ͋ Δ
発ද೔ 発දઌ ද୊ 発දऀ ॴଐ

���� ʢެࣾʣࣗ ಈं技術ձ
/P�����γϯϙδ΢Ϝ
কདྷύϫʔτϨʔϯͷઓུ
ʢσΟʔθϧؔػ部໳ҕһձʣ

঎༻ं༻ಈྗݯͷಈ޲ͱ͍͢ʎͷऔΓ
૊Έ

Ӊ໺ɹ೜
৿ࢁɹେ༞
খྛɹ༏հ

Τϯδϯ૷ஔઃܭ部
ɹɹʏ
ɹɹʏ

���� ʢެࣾʣࣗ ಈं技術ձ
ୈ�ճΨε೩ྉΤϯδϯ部໳ҕ
һձ

ఱવΨεࣗಈंͷීٴಈ޲
ʙٸ଎ʹී֦ٴେ͢ΔΞδΞͷঢ়گʹ
͍ͭͯʙ

ɹ༟Ұݪ /(7企画ɾઃܭ部

�����ʙ
����

ʢެࣾʣࣗ ಈं技術ձ
����य़قେձ

ಈڍΔΤΞϩκϧ͚͓ʹؔػ௨ަڞެ
ͱ΢Πϧεͷରࡦख๏ݕ౼

ୡɹߊҰ
ɹ௚लݪࣰ
ۚɹ܄
ɹ௚थݤ
ɹ३ޱࡔ
൧ాɹ໌༝
߁಺ɹࢁ
ੜ޾ɹݪ҆
௶૔ɹ੣
಺౻ɹߤ

ं྆৹࣮ࠪݧୈೋ部
ॴڀݚ૯߹技術ۀ࢈
อ݈ҩྍՊֶӃཱࠃ
౦ۀ޻ژେֶ
৽ׁཱݝେֶ
๛ڮ技術Պֶେֶ
$"&σδλϧ開発ਪਐ部
౔ަ௨লࠃ
ਆށେֶɺཧԽֶڀݚॴ
ॴڀݚ૯߹技術ۀ࢈

�����ʙ
����

ʢެࣾʣࣗ ಈं技術ձ
����य़قେձ

େܕ঎༻ं༻σΟʔθϧΤϯδϯͷٵ
ڹೳ΁ͷӨੑؔػͷظดห࣌ؾ

∁௩ɹஐത
ຊɹफণڮ
খদɹ໌
ӿɹ࿨޿
ੴ઒ɹ௚໵

᷂͍͢ʎதԝڀݚॴ
ɹɹʏ
ɹɹʏ
ɹɹʏ
ɹɹʏ

�����ʙ
����

ʢҰࣾʣ඼ֶ࣭޻ձ
ୈ��ճ඼࣭ڀݚֶ޻発දେձ

ۚଐࡐྉŊૉࡐܗ開発ʹ͓͚Δࢢ৔඼
࣭໰୊΁ͷऔ૊Έ

Ӵ౻ɹ༸ਔ ं྆৹࣮ࠪݧୈೋ部

��� ʢެࣾʣࣗ ಈं技術ձ
ࣗಈं技術ձϑΥʔϥϜ����
ࣗಈंͷେมֵΛ୲͏ࡐྉ技術
ͷ࠷৽ಈ޲�*ʢమ߯ʣ
ʢࡐྉ部໳ҕһձʣ

ňӡͿŉΛ͑ࢧΔऔΓ૊ΈŊࡐྉ技術ͷ
՝୊ͱޙࠓͷظ଴�

Ӵ౻ɹ༸ਔ ं྆৹࣮ࠪݧୈೋ部

��� ʢެࣾʣࣗ ಈं技術ձ
ࣗಈं技術ձϑΥʔϥϜ����
ंମͷ࠷৽技術����
ʢߏ଄ܗ੒技術部໳ҕһձʣ

৽9���.6�9".�%�ܕ�ͷंମ技術 ۚޫɹ৳඙
ʑ໦ɹ௚थࠤ

ं྆ઃܭୈࡾ部
ɹɹʏ

���� ʢެࣾʣ೔ຊ技術࢜ձ
ց部ձ�݄ྫձػ

τϥοΫŋόεͷࣗಈӡస ሣഅɹҰত "4γεςϜ開発部

��� ʢެࣾʣࣗ ಈं技術ձ
ᶺߨ�����शձ
೩ྉŋ५׈༉ೖ໳�
ʢ೩ྉ५׈༉部໳ҕһձʣ

५׈༉ͷ֨نᶄ�େंܕ༻Τϯδϯ༉
ͷ֨ن

੕໺ɹਸ ं྆৹࣮ࠪݧୈೋ部

����ʙ
����

ʢҰࣾʣ೔ຊϋΠύʔαʔϛΞ
ֶձ
��ճେձ

ΤοΫεઢ਍ྍं΁ͷΤΞϩκϧϑΟ
ϧλʹΑΔײછରࡦ�

ୡɹߊҰ
ɹ௚लݪࣰ
࠼Ҫɹؠ
ɹঢݪ܀
ຊɹल௚ڮ
ᖒɹխथࡾ
಺౻ɹߤ

ं྆৹࣮ࠪݧୈೋ部
ॴڀݚ૯߹技術ۀ࢈
ɹɹʏ
ɹɹʏ
όε঎඼企画ɾઃܭ部
ॴڀݚ૯߹技術ۀ࢈
ɹɹʏ

�����ʙ
����

ʢެࣾʣ೔ຊۚଐֶձ
����೥ळظ�ୈ���ճߨԋେձ

ňӡͿŉΛ͑ࢧΔऔΓ૊ΈŊࡐྉ技術ͷ
՝୊ͱޙࠓͷظ଴

Ӵ౻ɹ༸ਔ ं྆৹࣮ࠪݧୈೋ部

�����ʙ
����

ʢҰࣾʣ೔ຊػցֶձ
.�.����
ྉྗֶΧϯϑΝϨϯεࡐ

தੑࢠճં๏ʹΑΔࣗಈं༻ߴप೾ম
ೖΕγϟϑτͷཹ࢒Ԡྗ෼෍ଌఆ

ɹ໌ಙాࢁ
ӬҪɹߤ
ᜊ౻ɹهҰ
Ӵ౻ɹ༸ਔ
࣏޺ɹڮߴ

ं྆৹࣮ࠪݧୈೋ部
ɹɹʏ
ɹɹʏ
ɹɹʏ
ԣ඿ཱࠃେֶ
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ࣾ֎ൃද

発ද೔ 発දઌ ද୊ 発දऀ ॴଐ
�����ʙ
����

E41"$&
E41"$&�+BQBO�6TFS�
$POGFSFODF�����

͍͢ʎύϫʔτϨΠϯ੍ޚγεςϜ開
発Λ͑ࢧΔ)*-開発ετϥςδʔ

ಊ্ɹେࢤ 開発部ޚ੍ࢠ15ి

�����ʙ
�����

ʢެࣾʣࣗ ಈं技術ձ
����ळقେձ

ΞϯϞχΞεϦοϓ৮ഔʹ͓͚Δਫ೤
ྼԽӨڹͷϞσϧԽ
ʵۚوଐ৮ഔ૚ͷࢎԽ͓ੑ׆Αͼબ
୒ੑʹؔ͢Δਫ೤ྼԽӨڹͷϞσϧԽ
ʵ

Ԭɹߞฏ
ຊ୩ɹҁࢠ
ࣲాɹࢠܚ
খᖒɹ߃
ੴ઒ɹ௚໵

᷂͍͢ʎதԝڀݚॴ
ɹɹʏ
ɹɹʏ
ɹɹʏ
ɹɹʏ

Ϧʔϯ/0YτϥοϓͷϞσϧϕʔε開
発ʹؔ͢Δڀݚʢୈ�ใʣ
ʵ-/5ͷ࠶ੜʹ͓͚ΔࢎԽؐݩ൓Ԡ
ͷܥ౷తͳϞσϧϦϯά๏ͷ開発ʵ

େງɹమฏ
ழވɹߒయ
খᖒɹ߃
൘֞ɹ༟
ੴ઒ɹ௚໵

᷂͍͢ʎதԝڀݚॴ
Τϯδϯ૷ஔઃܭ部
᷂͍͢ʎதԝڀݚॴ
ɹɹʏ
ɹɹʏ

Ψؾ঎༻ंͷഉܕώʔλʹΑΔେؾి
εঢԹʹؔ͢Δݕ౼

∁௩ɹஐത
ຊɹफণڮ
খদɹ໌
ӿɹ࿨޿
ੴ઒ɹ௚໵

᷂͍͢ʎதԝڀݚॴ
ɹɹʏ
ɹɹʏ
ɹɹʏ
ɹɹʏ

ബ൘ۣܗஅ໘ͷѹॖ͛ۂͰՙॏҡ࣋
ੑೳΛ্͢޲Δ۶࠲཈੍໘ͷݕ౼

ງҪɹॢ
લɹಯٶ

᷂͍͢ʎதԝڀݚॴ
ɹɹʏ

����� ʢެࣾʣࣗ ಈं技術ձ
/P������γϯϙδ΢Ϝʮಈྗ఻
ୡܥͷ࠷৽技術�����ʯʢಈྗ
఻ୡܥɺ$75ɾϋΠϒϦοτ部
໳ҕһձʣ

ϐοΫΞοϓτϥοΫ.5ंͷۦಈܥ
/7開発

ɹ༔थ౻ࠤ
੢ࢁɹಯ࢙
෱ాɹࢤ޿

部ܭಈ঎඼企画ɾઃۦ
γΣϑϥʔδϟύϯ᷂
ɹɹʏ

����� ੩Ԭཱݝେֶ
����೥౓�ୈ�ճڥ؀Պֶઐ߈�
݄ྫηϛφʔ

ंࣨ಺ͷۭ࣭ؾʹ͍ͭͯ
ʵंࣨ಺発ੜΨεͱ΢Πϧεʹؔ͢Δ
ͷ࿩୊ʵۙ࠷

ୡɹߊҰ ं྆৹࣮ࠪݧୈೋ部

�����ʙ
����

ࣨ಺ֶڥ؀ձ
����೥ࣨ಺ֶڥ؀ձֶ術େձ

છϦεΫײͷΤΞϩκϧؔػ௨ަڞެ
ͱΤΞϩκϧϑΟϧλʹΑΔରޮࡦՌ

ୡɹߊҰ
ɹ௚लݪࣰ
ɹ௚थݤ
ۚɹ܄
ɹ३ޱࡔ
ɹ݈ਓݟߴ
಺౻ɹߤ

ं྆৹࣮ࠪݧୈೋ部
ॴڀݚ߹技術૯ۀ࢈
౦ۀ޻ژେֶ
อ݈ҩྍՊֶӃཱࠃ
৽ׁཱݝେֶ
౦༸๰᷂
ॴڀݚ߹技術૯ۀ࢈

����� ʢҰࣾʣి ձֶؾ
Ԡ༻ϑΥʔϥϜʮ࣍ੈ୅ࣗۀ࢈
ಈं༻ंࡌɾΠϯϑϥిݯγε
ςϜʯ

ࣗಈंిݯγεςϜ ੢ଜɹྯഅ ᷂͍͢ʎதԝڀݚॴ

ʢެࣾʣɿެӹࣾஂ๏ਓ
ʢҰࣾʣɿҰൠࣾஂ๏ਓ
ɹʢגʣɿࣜגձࣾ
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ʵ ��� ʵ

˖౤ߘ��
ൃදऀॴଐ͸ɺൃ ද೥݄࣌఺Ͱ͋ Δ

発ද݄ 発දઌʢࢽࡌܝʣ ද୊ 発දऀ ॴଐ
������� ʢެࣾʣࣗ ಈं技術ձ

ࣗಈं技術ձ࿦จू
����೥ɼר��ɼ�߸

଎౓੺֎ઢΧϝϥΛ༻͍ͨΤϯδϯߴ
౵಺೤ଛࣦ௿ݮʹؔ͢Δڀݚ

Լɹ࿨໵ٶ
ླ໦ɹߴߒ
দຊɹ३ࢤ
߳઒ɹܠষ
Լɹ݈Ұࢁ

᷂͍͢ʎதԝڀݚॴ
ɹɹʏ
ɹɹʏ
ɹɹʏ
ɹɹʏ

ΞϯϞχΞεϦοϓ৮ഔͷϓϥϯτϞ
σϧߏஙݕ౼ʢୈ�ใʣ
ʵࠞ߹৮ഔϞσϧͷෳ૚৮ഔͷੑೳ
༧ଌ΁ͷద༻ʵ

޺ɹকޱా
ถࢁɹ߳੅
େງɹమฏ
౻Ҫɹ࣏ݠ
ӿɹ࿨޿
൘֞ɹ༟
ੴ઒ɹ௚໵

᷂͍͢ʎதԝڀݚॴ
ɹɹʏ
ɹɹʏ
ɹɹʏ
ɹɹʏ
ɹɹʏ
ɹɹʏ

ΞϯϞχΞεϦοϓ৮ഔͷϓϥϯτϞ
σϧߏஙݕ౼ʢୈ�ใʣ
ʵ�छྨͷࠞ߹৮ഔΛϞσϧԽ͢Δ৽
ͳख๏ͷ開発ʵن

ถࢁɹ߳੅
޺ɹকޱా
େງɹమฏ
౻Ҫɹ࣏ݠ
ӿɹ࿨޿
൘֞ɹ༟
ੴ઒ɹ௚໵

᷂͍͢ʎதԝڀݚॴ
ɹɹʏ
ɹɹʏ
ɹɹʏ
ɹɹʏ
ɹɹʏ
ɹɹʏ

ίωΫςουɾσʔλΛ׆༻࣮ͨ͠࿏
૸ߦେ3$4ंܕͷਫ೤ྼԽ౓ਪఆ

ຊ୩ɹҁࢠ
Ԭɹߞฏ
ࣲాɹࢠܚ
ӿɹ࿨޿
ੴ઒ɹ௚໵

᷂͍͢ʎதԝڀݚॴ
ɹɹʏ
ɹɹʏ
ɹɹʏ
ɹɹʏ

������� ʢެࣾʣࣗ ಈं技術ձ
ࣗಈं技術ձ࿦จू
����೥ɼר��ɼ�߸

企画ஈ֊ʹ͓͚Δ3%&�開発ڥ؀ͷߏ
ஙͱͦͷ׆༻

େٱอɹହ޺
੉ށɹ༸ل
ੴ઒ɹ௚໵

᷂͍͢ʎதԝڀݚॴ
ɹɹʏ
ɹɹʏ

������� ʢҰࣾʣ೔ຊػցֶձ
೔ຊػցֶձ࿦จू
7PM���ɼ/P����ɼ����

ܰ༉΁ͷ0.&ࠞ߹͕೩ྉੑঢ়ͱσΟ
ʔθϧੑؔػೳʹٴ΅͢Өڹ

৿ాɹਅҰ
Ԭຊɹؽ
੉ށɹ༤࢙
খদɹ໌
ੴ઒ɹ௚໵

᷂͍͢ʎதԝڀݚॴ
ɹɹʏ
ɹɹʏ
ɹɹʏ
ɹɹʏ

������� ʢެࣾʣࣗ ಈं技術ձ
ࣗಈं技術
7PM���ɼ/P��

τϥοΫʢ૯߹ɼσβΠϯɼं ମߏ଄ʣ দɹ༐ଠߴ
԰ɹོ඙ݹ
ɹҰ඙ࢁؙ

খܕɾதܕ঎඼企画ɾઃܭ部
σβΠϯηϯλʔ
খܕɾதܕ঎඼企画ɾઃܭ部

������� ʢެࣾʣࣗ ಈं技術ձ
ࣗಈं技術ձ࿦จू
7PM���ɼ/P��

ڍΔΤΞϩκϧ͚͓ʹؔػ௨ަڞެ
ಈͱ΢Πϧεͷରࡦख๏ݕ౼

ୡɹߊҰ
ɹ௚लݪࣰ
ۚɹ܄�
ɹ௚थݤ
ɹ३ޱࡔ
൧ాɹ໌༝
߁಺ɹࢁ
ੜ޾ɹݪ҆
௶૔ɹ੣
಺౻ɹߤ

ं྆৹࣮ࠪݧୈೋ部
ॴڀݚ૯߹技術ۀ࢈
อ݈ҩྍՊֶӃཱࠃ
౦ۀ޻ژେֶ
৽ׁཱݝେֶ
๛ڮ技術Պֶେֶ
$"&σδλϧ開発ਪਐ部
౔ަ௨লࠃ
ਆށେֶŊཧԽֶڀݚॴ
ॴڀݚ૯߹技術ۀ࢈

������� ϝΧχΧϧŋςοΫࣾ
.FDIBOJDBM�4VSGBDF�5FDI
��߸

ࣗಈंͷද໘վ࣭�୸ૉ߯஠Խॲཧ部
඼ͷԽ߹෺૚͕Ͷ͡Γർ࿑ڧ౓ʹٴ
΅͢Өڹ

ɹ໌ಙాࢁ ं྆৹࣮ࠪݧୈೋ部

ʢެࣾʣɿެӹࣾஂ๏ਓ
ʢҰࣾʣɿҰൠࣾஂ๏ਓ
ɹʢגʣɿࣜגձࣾ



͍ɹ͢ɹʎɹٕɹใɹɹୈ�������߸
����೥��݄�೔ɹ発ߦ

ฤू݉ ਓߦ発࡞ɹӬɹढ़ɹٶ��
発ɹߦ ͍͢ʎࣗಈंࣜגձࣾ

˟��������

౦ژ౎඼઒۠ೆେҪ�ஸ໨��൪�߸

発ߦॴ ͍͢ʎࣗಈंࣜגձࣾ�開発技術企画部
˟��������

ਆಸ઒ݝ౻୔ࢢ౔୨�൪஍
ి࿩����	��
����

ҹ࡮ॴ ձࣾɹϗΫγϯࣜג
˟��������
ਆಸ઒ݝ઒࡚ࢢத۠ݪ໦݄ॅ٢ொ����
ి࿩���	���
����	୅ද


�����ɹ͍͢ʎࣗಈंࣜגձࣾʢېແஅసࡌʣ

ฤɹूɹޙɹه
গͳݮޱมಈ΍೔ຊͰ͸࿑ಇਓީؾ໛ͷنɺੈքࠓࡢ

Ͳɺଟ͘ͷ໰୊Λ๊͍͑ͯ·͢ɻ͍͢ʎ͸ΧʔϘϯχϡʔ

τϥϧٴͼτϥοΫɾόεͷࣗಈӡస࣮ݱΛࢹ໺ʹॾ໰୊

ͷղܾʹऔΓ૊ΜͰ͓Γ·͢ɻຊ߸Ͱ͸ɺ͍͢ʎάϧʔϓ

Ͱ͍ͯͬߦΔ۩ମతͳऔΓ૊ΈΛ঺հ͠·ͨ͠ɻ

·ͨ����೥�݄ʹɺ૑ۀΑΓ׳Ε਌͠ΜͰ͖ͨେ৿ͷ஍

ʢ౦ژ౎඼઒۠ʣΛ཭Εɺਆಸ઒ݝԣ඿ࢢʹຊࣾΛҠస͠

·ͨ͠ɻ͜Ε͸ɺಇ͖΍͍͢ΦϑΟεͱ࠷৽ͷ*5ڥ؀ͷ੔

උʹΑΔੜ্޲ੑ࢈ʹՃ͑ɺ౻୔޻৔ͱͷۙ઀ԽʹΑΓ

ΛਤΔ΋ͷͰ͋Γɺຊ߸ʹͯԣ඿৽ຊࣾͷ্޲຿ޮ཰ۀ

঺հΛ͠·ͨ͠ɻ

ͦͷ΄͔ɺ޻ۀ࡞ఔͷมߋ΍௨৴γεςϜͷվળ׆ಈ

ͳͲɺੜ࢈部໳͕ੜۀͱ͢ΔऔΓ૊Έʹ͍ͭͯ΋ࣄهʹ͠

Γ·͢ɻ͓ͯ͠ࡌܝͯ

຤චͳ͕Βɺຊ߸ͷ੡͍͍ͨͩͨྗڠ͝ʹ࡞օ༷ํʹ

৺ΑΓྱޚΛਃ্͛͠·͢ɻ

ʢය઒ɹਖ਼හɿ͍͢ʎ技ใฤूࣄ຿ہʣ

දࢴʹͭいͯ
ʯͰ͢ɻंݧ͸ʮΤϧΨ�ࣗಈӡస�࣮ূ࣮ࢴճͷදࠓ

����೥ͷ�݄͔Β�݄ʹ͔͚ɺ෱Ԭۭߓʹ֤ͯύʔτφ

ʔͱͱ΋ʹେܕ࿏ઢόεͷࣗಈӡసʹؔ͢Δڞಉ࣮ূ࣮

ɻͨ͠·͍ߦΛݧ

ظͷҰͭͱࡦ௨ʹ͓͚ΔυϥΠόʔෆ଍ͷղܾަڞެ

଴͞Ε͍ͯΔࣗಈӡసͷ࣮ݱΛ͸͡Ίɺ͍͢ʎ͸ޙࠓ΋͞

·͟·ͳࣾձ՝୊ͷղܾʹ౒Ίͯ·͍Γ·͢ɻ

ʢਿӜɹ߁ɿσβΠϯηϯλʔʣ

ฤɹूɹҕɹһ
ʢ���� ೥ � ݄ 3� ೔ࡏݱʣ

ʪฤूҕһ௕ʫ
࡞Ӭɹढ़ٶ ʢ開発技術企画部ʣ

ʪฤूҕһʫ
୩ࢁɹ༝࿨ ʢۀ࢈Τϯδϯ開発部ʣ
೭಺ɹେհࢁ ʢ$"&� σδλϧ開発ਪਐ部ʣ
௣֋ɹཽೋ ʢ"4 γεςϜ開発部ʣ
ฏాɹॱ ʢσβΠϯηϯλʔʣ
দӜɹจੜ ʢۦಈ঎඼企画ɾઃܭ部ʣ
ɹ༟ۄࣇ ʢ/(7 企画ɾઃܭ部ʣ
࿨ాɹ५Ұ ʢ15 ঎඼企画ɾઃܭୈࡾ部ʣ
౬ຊɹ३ ʢं྆ઃܭୈೋ部ʣ
Տ໺ɹ௚थ ʢ15 ঎඼企画ɾઃܭୈೋ部ʣ
౉ڮɹ߂හ ʢ15 ୈҰ部ʣݧ࣮
খๆɹอ ʢ15 ୈೋ部ʣݧ࣮
൧ౡɹ੒ن ʢY&7 γεςϜ開発部ʣ
໦ɹਖ਼Ұߴ ʢόε঎඼企画ɾઃܭ部ʣ
൹ɹਸߕ ʢάϩʔόϧ $7 ঎඼企画ɾઃܭ部ʣ
ന౔ɹਗ਼ ʢ15 ঎඼企画ɾઃܭୈҰ部ʣ
੕໺ɹཧ߳ ʢγϟγઃܭୈҰ部ʣ
ᖒɹঘٓ۔ ʢγϟγઃܭୈೋ部ʣ
৿ɹਸ਼थ ʢं྆ઃܭୈࡾ部ʣ
部ɹ३ߐ ʢΤϯδϯ૷ஔઃܭ部ʣ
ɹ३ࡔૣ ʢେܕ঎඼企画ɾઃܭ部ʣ
஛ଜɹਖ਼थ ʢి૷ɾ੍ޚ開発部ʣ
দɹ༐ଠߴ ʢখܕɾதܕ঎඼企画ɾઃܭ部ʣ
෌দɹߒҰ ʢ-$7 ঎඼企画ɾઃܭ部ʣ
໺ɹೋ࿠ߴ ʢं྆৹࣮ࠪݧୈҰ部ʣ
ɹ૑Ұڮߴ ʢं྆৹࣮ࠪݧୈೋ部ʣ
ඌɹ࿨໵ࡔ ʢ15 開発部ʣޚ੍ࢠి
ೆɹ݈࢘ ʢं྆技術部ʣ
தౡɹ݈࿕ ʢʢגʣ͍͢ʎதԝڀݚॴʣ
ླ໦ɹষҰ࿠ ʢ͍͢ʎΤϯδχΞϦϯάʢגʣʣ

ʪࣄ຿ہʫ
੨ྛɹཾଟ ʢ開発技術企画部ʣ
ौ୩ɹ߂೭ ʢ開発技術企画部ʣ
ᴡ౻ɹজ඙ ʢ開発技術企画部ʣ
ය઒ɹਖ਼හ ʢ開発技術企画部ʣ
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