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更に引き上げる自動化技術による超省力化で担い手農家へ

の支援を進めています。これからもクボタはこれらの技術

を更に進化させ、日本型スマート農業へのトータルソ

リューションを提案していきます。

また、グローバルな展開として、欧米諸国に対しても現

地グループ会社と共同で大型トラクタとインプルメントを

システムで一体化させたスマート農機の開発を促進し、市

場投入しています。

今、クボタは農業の新たな価値創造へのチャレンジとし

て、最新のGNSS(Global Navigation Satellite System) の導

入、センシング技術や制御技術の更なる高度化を目指し、

研究開発を進めています。

今回のクボタ技報 51 号では未来の農業の実現に向かい、

「ICTで次世代農業をリードするクボタ」を特集テーマとし、

先に述べました自動化技術を適用した自動操舵技術を搭載

したトラクタや田植機、遠隔監視や協調作業を可能にした

トラクタ、PDCA型農業の事例としてのKSAS乾燥システ

ムなどを紹介するとともに、収穫や集荷作業の軽労化を可

能にするアシストスーツの開発を紹介します。クボタ技報

を通して、創業以来 127 年間にわたって積上げてきた技術

で「未来の農業」という壁に挑戦する姿を感じとっていた

だければ幸いです。

世界の経済発展とともに人々は豊かな食生活を求め、農

業も大きく変化しています。稲作の 4倍の生産量と言われ

ている世界の畑作において、経済先進国では既に未来を見

据えた農業が展開されています。欧米諸国の先進農家では

センシング技術、解析技術を用い、農地の状況・作物の生

育状況等をデータ化し、それらを見える化することにより

効率的な収穫を行い、市場に送り出しています。アジアな

どの発展途上国においても機械化が進む中、欧米のような

精密農業をも取り入れようとしています。

一方、先進国である日本の農業はどうでしょうか。欧米

とは異なり稲作が中心ですが、農業従事者の減少と高齢化

が進み、耕作放棄地面積も年々増加し耕地面積はピーク時

から 26%も減少しています。日本の農業を守ることはでき

るのか、自給率を回復させることができるのか、日本の農

業は待ったなしの厳しい状況に直面しています。この課題

を解決していくためには、担い手農家や営農集団が儲かる

魅力ある農業ビジネスとしてのビジョンを持ち、自立して

いくことや、中山間地などの農村が活性化していくことが

重要です。

クボタは日本から世界に視野を拡げ、農業の発展に真摯

に取り組んできました。各地域の農業事情を把握し、お客

様が求める技術を生み出し、同時に私たちは未来の農業の

姿を描きながら、これら技術を農業機械に展開してきまし

た。日本の農業に対しては、クボタはこれまで稲作を中心

に機械化一貫体系を構築してきましたが、現在は農業機械

が自ら作物のデータを収集し、それを作業計画で次の栽培・

収穫に活かす PDCA型の精密農業の実現や、作業の効率を

代表取締役社長

President and
Representative Director

Masatoshi Kimata

木  股  昌  俊
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that raises the efficiency of work further. From now 
on too, Kubota will push the further evolution of these 
technologies and propose total solutions for Japanese-
style smart agriculture.

In addition, as global expansion, we are also 
promoting the development of smart agriculture 
integrating large tractors and implements in a system 
with local group companies in Europe and America 
and introducing them to the market.

Kubota is currently advancing R&D aiming for the 
introduction of a new GNSS (Global Navigation 
Satellite System) and the further upgrading of 
sensing technology and control technology as a 
challenge towards the creation of new value for 
agriculture.

We have made “Kubota, a Leading Company in 
Next-generation Farming with ICT” the feature theme 
of Kubota Technical Report No.51, aimed at the 
real ization of future agr iculture. A long with 
introducing products applying the automation 
technology raised above, like tractors and rice-
transplanters equipped with automatic steering 
technology, tractors enabling remote monitoring and 
cooperative work, and the KSAS Drying System as an 
example of PDCA-style agriculture, we also introduce 
the development of the Assist Suit, which enables 
labor reductions in harvesting and packing work. I 
will be happy if you can understand our attitude of 
taking on the challenge of “future agriculture” with 
the technology we have accumulated over the 127 
years since our founding through this Kubota 
Technical Report.

People are demanding a rich and varied diet along 
with global economic development, and agriculture is 
also changing greatly. In global farming, which is said 
to have four times the production volume of rice crops, 
future-oriented agriculture is already being developed 
in economically advanced countries. The advanced 
farmers of Europe and America are using sensing 
technology and analytical technology to turn the state 
of their agricultural land and the growth of their 
products, etc., into data, and to harvest efficiently and 
send products to market by visualizing them. While 
mechanization is advancing in the developing 
countries of Asia and elsewhere too, farmers there are 
also trying to incorporate precision farming techniques 
like those of Europe and America.

Meanwhile, what is happening with agriculture in 
Japan, also an advanced country? Unlike Europe and 
America, rice is central in Japan, but the number of 
people engaged in agriculture is declining and they 
are getting older too. The area of abandoned farmland 
is increasing year by year, and the total has fallen by 
26% from its peak. Japanese agriculture is facing an 
urgent and difficult situation, in which it is unclear 
whether it can be protected or whether the country’s 
self-sufficiency rate can be made to recover. In order 
to solve this issue, it will be important to have an 
attractive vision of agricultural business with 
professional farmers and farming groups making 
money and supporting themselves, and agricultural 
villages in hilly and mountainous areas and elsewhere 
becoming active.

Kubota has expanded its field of vision from Japan 
to the world and worked sincerely on the development 
of agr iculture. We have grasped the state of 
agriculture in each region, created the technology 
demanded by customers and rolled these technologies 
out in agricultural machinery while, at the same time, 
depicting the future of agriculture. In Japanese 
agriculture, Kubota has mechanized and built a 
consistent framework centered on rice farming to this 
point. However, currently, we are advancing support 
for professional farmers with the realization of PDCA-
style precision farming where agricultural machines 
gather data on produce themselves and use it for the 
next cultivation and harvest in their work plans, and 
ultra-labor saving based on automation technology 

KUBOTA TECHNICAL REPORT No.51
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Kubota's Efforts in Next-generation Farming
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KSAS (Kubota Smart Agri System) with regard to [1] precision farming, and a rice-transplanter with automatic steering 
and an automatically operated tractor (the SL60A Agri Robo Tractor) with regard to [2] ultra-labor saving. In this article, 
we raise the targets that we have worked towards with these products and the state of our R&D. 

Moreover, we also raise the future concept of a smart agriculture total solution combining [1] and [2], and the issues that 
we will have to clear towards its realization and diffusion, and show our way of thinking about overseas expansion.

᪥ᮏ㎰ᴗ䛿䚸㧗㱋໬䛻䜘䜛ᑵ㎰⪅䛾኱ᖜ䛺ῶᑡ䚸㎰స≀䛾

㍺ධ⮬⏤໬䛺䛹䛻䜘䜚኱䛝䛺㌿᥮Ⅼ䜢㏄䛘䛶䛔䜛䚹䛣䛾䜘䛖䛺

≧ἣୗ䛷᪥ᮏ㎰ᴗ䜢Ⓨᒎ䛥䛫䛶䛔䛟䛯䜑䛻䛿䚸䛭䜜䜢ᨭ䛘䜛

ᢸ䛔ᡭ䛻䛸䛳䛶ඈ䛛䜛㨩ຊⓗ䛺䝡䝆䝛䝇䛻ኚ䛘䛶䛔䛟ᚲせ䛜䛒

䜛䚹䛣䛾䛯䜑䜽䝪䝍䛿䚸ḟୡ௦㎰ᴗ䛸䛧䛶㻵㻯㼀㻔㻵㼚㼒㼛㼞㼙㼍㼠㼕㼛㼚㻌 㼍㼚㼐㻌

㻯㼛㼙㼙㼡㼚㼕㼏㼍㼠㼕㼛㼚㻌㼀㼑㼏㼔㼚㼛㼘㼛㼓㼥㻕䜔㻵㼛㼀㻔㻵㼚㼠㼑㼞㼚㼑㼠㻌㼛㼒㻌㼀㼔㼕㼚㼓㼟㻕䜢ά⏝䛧

䛯䝇䝬䞊䝖㎰ᴗ㻔䐟䝕䞊䝍ά⏝䛻䜘䜛⢭ᐦ໬䚸䐠⮬ື໬䛻䜘䜛

㉸┬ຊ໬㻕䛾◊✲㛤Ⓨ䛸䛭䛾ᬑཬ䜢㐍䜑䛶䛔䜛䚹

䜽䝪䝍䛿䛣䜜䜎䛷䚸䐟⢭ᐦ໬䛻䛴䛔䛶䛿㻷㻿㻭㻿㻌 㻔㻷㼡㼎㼛㼠㼍㻌

㻿㼙㼍㼞㼠㻌 㻭㼓㼞㼕㻌 㻿㼥㼟㼠㼑㼙㻕䜢䚸䐠㉸┬ຊ໬䛻䛴䛔䛶䛿┤㐍䜻䞊䝥⏣

᳜ᶵ䜔⮬ື㐠㌿䝖䝷䜽䝍㻔䜰䜾䝸䝻䝪䝖䝷䜽䝍㻌㻿㻸㻢㻜㻭㻕䜢ୖᕷ䛧䛶

䛝䛯䛜䚸ᮏ✏䛷䛿䛣䜜䜙䛻ྲྀ䜚⤌䜣䛷䛝䛯≺䛔䛸◊✲㛤Ⓨ䛾≧

ἣ䜢㏙䜉䜛䚹

᭦䛻䚸䐟䐠䜢㐃ᦠ䛥䛫䛯䝇䝬䞊䝖㎰ᴗ䝖䞊䝍䝹䝋䝸䝳䞊䝅䝵䞁

䛾ᑗ᮶ᵓ᝿䚸䛭䛾ᐇ⌧䛸ᬑཬ䛻ྥ䛡䛶䜽䝸䜰䛧䛺䛡䜜䜀䛺䜙䛺

䛔ㄢ㢟䜢㏙䜉䜛䛸䛸䜒䛻䚸ᾏእᒎ㛤䛾⪃䛘᪉䜢♧䛩䚹

ྲྀ⥾ᙺᑓົᇳ⾜ᙺဨ

◊✲㛤Ⓨᮏ㒊㛗

㣤⏣䚷⪽

Satoshi Iida

ᅗ 㻝䚷䜽䝪䝍䛾ᡂ㛗䛾᪉ྥᛶ
㻲㼕㼓㻚㻌㻝㻌Kubota's Growth Orientation



KUBOTA TECHNICAL REPORT No.51

7

ク
ボ
タ
の
ḟ
ୡ
௦
㎰
ᴗ
叙
の
取
叫
組
み

ᇶ　

ㄪ　

ㄽ　

ᩥ

㻞㻚 䜽䝪䝍䛜ḟୡ௦㎰ᴗ䛻ྲྀ䜚⤌䜐ព⩏

௒䚸᪥ᮏ㎰ᴗ䛿ከ䛟䛾ㄢ㢟䜢ᢪ䛘䛶䛚䜚䚸኱䛝䛺㌿᥮

ᮇ䜢㏄䛘䛶䛔䜎䛩䚹౛䛘䜀䚸㻞㻜㻜㻜ᖺ䛻㻞㻟㻜୓ᡞ䛒䛳䛯㈍኎

㎰ᐙ䛜㻞㻜㻝㻡ᖺ䛻䛿㻝㻟㻜୓ᡞ䛸䜋䜌༙ῶ䛧䛶䛔䜎䛩䚹᪥ᮏ

㎰ᐙ䛾ᖹᆒᖺ㱋䛿㻢㻣ṓ௨ୖ䛸㉸㧗㱋໬䛧䛶䛚䜚䚸௒ᚋ㻝㻜

ᖺ䛷䛿༙ῶ௨ୗ䛻䛺䜛䛸ண 䛥䜜䛶䛔䜎䛩䚹

୍᪉䛷䚸㎰ᴗ䜢୺ᴗ䛸䛩䜛ᢸ䛔ᡭ㎰ᐙ㻔䝥䝻㎰ᐙ㻕䜔Ⴀ

㎰㞟ᅋ䛜ቑ䛘䛶䛚䜚䚸㞳㎰㎰ᐙ䛾㎰ᆅጤク➼䛻䜘䜚䛭䛾

つᶍ䜢ᣑ኱䛧䛶䛔䜎䛩䚹㎰ᴗᨻ⟇䛸䛧䛶䜒䚸䛄つᶍ䜢ᣑ኱䛧

⏕⏘䛾ຠ⋡໬䛅䜢ಁ㐍䛩䜛䛯䜑䚸௻ᴗ䛾㎰ᴗཧධ䛾ᐜ᫆

໬䜔㎰ᆅ䝞䞁䜽タ⨨䛺䛹䛾᪋⟇䜢ᡴ䛱ฟ䛧䛶䛚䜚䚸㻞㻜㻞㻟

ᖺ䛻ᢸ䛔ᡭ䛜༨䜑䜛㎰ᆅ䛾๭ྜ䛿䚸⌧≧䛾㻡㻢㻑䛛䜙㻤㻜㻑

䛻㐩䛩䜛䛸䛧䛶䛔䜎䛩䚹䜎䛯䚸㻞㻜㻝㻤ᖺ䛛䜙䛿䛣䜜䜎䛷㛗ᖺ

⥆䛔䛶䛝䛯ῶ཯ᨻ⟇䜒ᗫṆ䛥䜜䚸᪥ᮏ䛾㎰ᐙ䛿䛔䜘䛔䜘

⮬❧䜢䛫䜎䜙䜜䜛䛣䛸䛻䛺䜚䜎䛩㻔ᅗ㻞㻕䚹

䛣䛾≧ἣ䛻䛚䛔䛶䚸䜽䝪䝍䛸䛧䛶䛿䚸

䐟㻌᪥ᮏ㎰ᴗ䛜ඈ䛛䜛㨩ຊⓗ䛺䝡䝆䝛䝇䛸䛧䛶⊂䜚❧

䛱䛩䜛䛣䛸

䐠㻌୰ᒣ㛫ᆅ䜢ྵ䜐㎰ᮧ䛾άᛶ໬䚸ཬ䜃㎰ᴗ䛾ከ㠃

ⓗ䛺ᶵ⬟䛾Ⓨ⌧䞉⥔ᣢ

䛾䛯䜑䛾ᨭ᥼䛜㔜せ䛺ㄢ㢟䛷䛒䜛䛸⪃䛘䛶䛔䜎䛩䚹

㻞 䠉 㻝 ᪥ᮏ㎰ᴗ䛾⌧≧䛸ㄢ㢟

᪥ᮏ㎰ᴗ䜢ᨭ䛘䜛ᅵᆅ฼⏝ᆺ䛾ᢸ䛔ᡭ㎰ᐙ䜔Ⴀ㎰⤌

ྜ䛿䚸䛭䛾つᶍᣑ኱䛸䛸䜒䛻ḟ䛾䜘䛖䛺ከ䛟䛾ㄢ㢟䛻┤㠃

䛧䛶䛔䜎䛩䚹

䛆ᢸ䛔ᡭ䛾ㄢ㢟䛇

㻔㻝㻕ከᩘᅡሙ⟶⌮䛾ၥ㢟

䚷䚷䞉ቑຍ䛩䜛సᴗ⪅⟶⌮䛾ၥ㢟

䚷䚷䞉཰㔞䚸ရ㉁పୗ䛾ၥ㢟

㻔㻞㻕┬ຊ໬䞉㍍ປ໬䚸⏕⏘䝁䝇䝖䛾๐ῶ

㻔㻟㻕⏕⏘ရ䛾㧗௜ຍ౯್໬

㻔㻠㻕ேᮦ⫱ᡂ㻔䝜䜴䝝䜴䛾ఏᤵ㻕

㻔㻡㻕㈍㊰㛤ᣅ䞉ᣑ኱

䛣䜜䜙䛾ㄢ㢟ゎỴ䛾䛯䜑䚸䜽䝪䝍䛷䛿ḟ䛾䜘䛖䛺ྲྀ䜚⤌

䜏䜢㐍䜑䛶䛔䜎䛩䚹

䛆ᢸ䛔ᡭ䛻ᑐ䛩䜛䜽䝪䝍䛾ྲྀ䜚⤌䜏䛇

䊠㧗ᛶ⬟䞉㧗⪏ஂ㎰ᶵ䛸䛸䜒䛻ప౯᱁㎰ᶵ䛾㛤Ⓨ

䊡Ⴀ㎰䝋䝸䝳䞊䝅䝵䞁䛾ᥦ᱌ᙉ໬

䚷䚷ϸ㻕㻌㕲䝁䞊䝔䜱䞁䜾┤᧛䠇ᐦ᧛␯᳜᱂ᇵ㻌䛻䜘䜛ప䝁

䝇䝖໬

䚷䚷Ϲ㻕⏿స䞉㔝⳯స䛾ᶵᲔ໬୍㈏య⣔ᵓ⠏㻌䛺䛹

䊢㻌⡿䛾㍺ฟ䜔⋞⡿䝨䞊䝇䝖事ᴗ䛺䛹㻢ḟ⏘ᴗ໬䛻䜘䜛

㈍኎ᨭ᥼

᪥ᮏ㎰ᴗ䜢㨩ຊ䛒䜛ඈ䛛䜛䝡䝆䝛䝇䛻ኚ䛘䛶䛔䛟䛯䜑

䛻䛿䚸䛣䜜䜙䛻ຍ䛘䛶㎰ᴗ䝅䝇䝔䝮඲య䜢ぢ䛘䜛໬䛩䜛

䛣䛸䛷䚸䛄ồ䜑䜙䜜䜛స≀䜢ồ䜑䜙䜜䜛᫬ᮇ䛻ồ䜑䜙䜜䜛

㔞䛰䛡స䜛䛅௙⤌䜏䚸䛩䛺䜟䛱㻵㻯㼀䞉㻵㼛㼀ᢏ⾡䜢ά⏝䛧䛯䝇

䝬䞊䝖㎰ᴗ䝅䝇䝔䝮䛾㛤Ⓨ䛸ᬑཬ䛜୙ྍḞ䛷䛩䚹

㻞 䠉 㻞 ᢸ䛔ᡭ㎰ᐙ䛾ㄢ㢟䛸䜽䝪䝍䛾ྲྀ䜚⤌䜏

ᅗ㻟䛿䚸᪥ᮏ㎰ᴗ䛾㐍໬䛾䝇䝔䝑䝥䜢♧䛧䛶䛔䜎䛩䚹

⚾䛯䛱䛿㻝㻥㻠㻣ᖺ䛻⪔䛖䜣ᶵ䛾〇㐀䞉㈍኎䛷㎰ᶵᕷሙ䛻

ᮏ᱁ཧධ䛧䛶௨᮶䚸㎰ᐙ䛾ⓙ䛥䜣䛾ᅔ䜚䛤䛸䛻╔┠䛧䛶䜲

䝜䝧䞊䝅䝵䞁䜢⏕䜏ฟ䛧䛺䛜䜙᪥ᮏ㎰ᴗ䛾ᶵᲔ໬୍㈏య

⣔䛾ᵓ⠏䛻㑌㐍䛧䛶䛝䜎䛧䛯䚹䛭䛧䛶⌧ᅾ䚸ḟୡ௦㎰ᴗ䜢

ᨭ䛘䜛䐟䝕䞊䝍ά⏝䛻䜘䜛⢭ᐦ໬䚸䐠⮬ື໬䛻䜘䜛㉸┬

ຊ໬䜢㍈䛸䛩䜛䝇䝬䞊䝖㎰ᴗ䛻䛴䛔䛶䚸㻞㻜㻝㻜ᖺ㡭䛛䜙ᮏ᱁

ⓗ䛺◊✲㛤Ⓨ䜢㐍䜑䛶䛝䜎䛧䛯䚹

㻞 䠉 㻟 ᪥ᮏ㎰ᴗ䛾㐍໬䛾䝇䝔䝑䝥

ᅗ 㻞䚷ᑵ㎰ேཱྀཬ䜃ᢸ䛔ᡭ䛜༨䜑䜛㎰ᆅ䛾๭ྜ
㻲㼕㼓㻚㻌㻞㻌Agricultural Population and Proportion of Agricultural Land 

Held by Professional Farmers

ᅗ 㻟䚷᪥ᮏ㎰ᴗ䛾㐍໬䛾䝇䝔䝑䝥
㻲㼕㼓㻚㻌㻟㻌Steps in the Evolution of Japanese Agriculture



ク
ボ
タ
の
ḟ
ୡ
௦
㎰
ᴗ
叙
の
取
叫
組
み

ᇶ　

ㄪ　

ㄽ　

ᩥ

KUBOTA TECHNICAL REPORT No.51

㻤

㻟㻚 䝕䞊䝍ά⏝䛻䜘䜛⢭ᐦ໬

䝇䝬䞊䝖㎰ᴗ䛻ᮏ᱁ⓗ䛻ྲྀ䜚⤌䜐䛻䛒䛯䜚䚸ከ䛟䛾ᢸ䛔

ᡭ䛾᪉䚻䛸䛚ヰ䛧䛧䛶䚸⌧ሙ䛾ᐇ㝿䛾ㄢ㢟䜔ᝎ䜏䛾ᢕᥱ

䜢⾜䛔䜎䛧䛯䚹䛂᪥ᮏ䛾⏣䜣䜌䛿ᖹᆒ㻜㻚㻞䡚㻜㻚㻟㼔㼍㻛ᯛ䛸㠀

ᖖ䛻⊃䛔䚹䛭䛾䛯䜑䚸౛䛘䜀㻠㻜㼔㼍䛾✄స㎰ᐙ䛿㻞㻜㻜ᯛ௨

ୖ䛾⏣䜣䜌䜢ᢪ䛘䚸䛭䜜䛮䜜䛻␗䛺䜛⪔䛖䜣䞉⏣᳜䛘䛛䜙

཰✭䛻⮳䜛୍㐃䛾᱂ᇵ䝥䝻䝉䝇䛾⟶⌮䛻㏣䜟䜜䛶䛔䜛䚹

᭦䛻䚸つᶍᣑ኱䛷ቑຍ䛧䛯సᴗ⪅䛾⟶⌮䛾ၥ㢟䜒Ⓨ⏕䛧

䛶䛔䜛䚹䛭䛾⤖ᯝ䚸཰㔞䜔ရ㉁䛜పୗ䛧䚸᥃䛡䛯ປຊ䛸⤖

ᯝ䛜㔮䜚ྜ䜟䛺䛔ሙྜ䛜䛒䜛䚹䛃䛣䛾䜘䛖䛺⌧ሙ䛾⏕䛾ព

ぢ䜢䝧䞊䝇䛻㆟ㄽ䜢㔜䛽䛯⤖ᯝ䚸ᙜ᫬᪤䛻Ꮡᅾ䛧䛯సᴗ

記㘓䜢┠ⓗ䛸䛧䛯䝋䝣䝖䜴䜵䜰䜢ᨵⰋ䛩䜛䛾䛷䛿䛺䛟䚸㎰ᶵ

䛾䝉䞁䝃䛷᝟ሗ䜢཰㞟䛧᭷ຠά⏝䛩䜛䛣䛸䛷㻼㻰㻯㻭ᆺ䛾

⢭ᐦ㎰ᴗ䜢⾜䛖䛸䛔䛖䚸䛣䜜䜎䛷䛾᪥ᮏ䛻䛿䛺䛔᪂䛧䛔䝅

䝇䝔䝮䛾㛤Ⓨ䛻ᣮᡓ䛩䜛䛣䛸䛻䛧䜎䛧䛯䚹

䛣䛖䛧䛶䜽䝪䝍䛜⊂⮬䛻㛤Ⓨ䛧䛯Ⴀ㎰䞉䝃䞊䝡䝇ᨭ᥼䝅

䝇䝔䝮㻷㻿㻭㻿䛿䚸㎰ᴗᶵᲔ䛸㻵㻯㼀䜢฼⏝䛧䛶సᴗ䞉స≀᝟

ሗ㻔཰㔞䚸㣗࿡㻕䜢཰㞟䛧ά⏝䛩䜛䛣䛸䛷䚸䛂ඈ䛛䜛㻼㻰㻯㻭ᆺ

㎰ᴗ䛃䜢ᐇ⌧䛩䜛᪂䛧䛔䝋䝸䝳䞊䝅䝵䞁䛷䛩䚹

඲యᵓᡂ䛸䛧䛶䛿ᅗ㻠䛻♧䛩㏻䜚䛷䚸↓⥺㻸㻭㻺㏻ಙᶵ

⬟䜢ᦚ㍕䛧䛯䛄㻷㻿㻭㻿㎰ᶵ䛅䚸సᴗ⪅䛜సᴗ記㘓䛸᝟ሗ䛾

୰⥅䜢⾜䛖䛄㻷㻿㻭㻿䝰䝞䜲䝹䛅䚸᝟ሗ䛾⵳✚䛸ศᯒ䜢⾜䛖

䛄㻷㻿㻭㻿䜽䝷䜴䝗䝃䞊䝞䝅䝇䝔䝮䛅䛷ᵓᡂ䛥䜜䛶䛔䜎䛩䚹䛣

䛾ୖ䛷Ⴀ㎰ᨭ᥼䝅䝇䝔䝮䛸ᶵᲔ䝃䞊䝡䝇䝅䝇䝔䝮䛜✌ാ

䛧䛶䛚䜚䚸䛭䜜䛮䜜ḟ䛾䜘䛖䛺౯್䛾ᥦ౪䜢≺䛔䛸䛧䛶䛔

䜎䛩䚹

䛆Ⴀ㎰ᨭ᥼䝅䝇䝔䝮䛇

䐟㧗཰㔞䞉Ⰻ㣗࿡⡿䛵䛟䜚

䐠ᏳᚰᏳ඲䛺㎰స≀䛵䛟䜚㻔䝖䝺䞊䝃䝡䝸䝔䜱☜ಖ㻕

䐡㎰ᴗ⤒Ⴀᇶ┙䛾ᙉ໬㻔䝁䝇䝖ศᯒ䛸పῶ㻕

䛆ᶵᲔ䝃䞊䝡䝇䝅䝇䝔䝮䛇

䞉㻌㎿㏿䛷㐺ษ䛺䝃䞊䝡䝇䛾ᥦ౪䛻䜘䜛䝎䜴䞁䝍䜲䝮䛾

పῶ

䛆䝕䞊䝍䛻ᇶ䛵䛟㻼㻰㻯㻭ᆺ㎰ᴗ䛇

⌧⾜㻷㻿㻭㻿䛾᰾䛸䛺䜛㣗࿡཰㔞䝁䞁䝞䜲䞁䛿䚸䜾䝺䞁䝍

䞁䜽ෆ䛾䜒䜏㔜㔞䛸㣗࿡䛾୺せ䛺௦⏝≉ᛶ䛷䛒䜛䝍䞁䝟

䜽ྵ᭷⋡ཬ䜃Ỉศ䜢䝸䜰䝹䝍䜲䝮䛻ィ 䛩䜛䝉䞁䝃㻔䝻䞊

䝗䝉䝹ཬ䜃㏆㉥እศගศᯒ䝉䞁䝃㻕䜢ᦚ㍕䛧䛶䛚䜚䚸ィ 

䝕䞊䝍䛿䚸⏣䜣䜌㻝ᯛ䜢ส䜚ྲྀ䜛ẖ䛻䚸䝁䞁䝞䜲䞁䛾✌ാ

䝕䞊䝍䛸䛸䜒䛻㻷㻿㻭㻿䝰䝞䜲䝹䜢㏻䛨䛶䜽䝷䜴䝗䝃䞊䝞䛻㏦

䜙䜜䜎䛩䚹

ᢸ䛔ᡭ䛿䚸事ົᡤ䛾䝟䝋䝁䞁䛛䜙䜽䝷䜴䝗䝃䞊䝞䛻⵳

✚䛥䜜䛯సᴗ᪥ㄅ䜔ᅡሙ㻝ᯛ䛤䛸䛾཰㔞䞉㣗࿡䛾䜀䜙䛴䛝

㻔ᅗ㻡ᕥཧ↷㻕䜢୍┠䛷ᢕᥱ䛩䜛䛣䛸䛜䛷䛝䜎䛩䚹䛭䛾䛯䜑䚸

ᅵተศᯒ䛸ྜ䜟䛫䜛䛣䛸䛷ᅡሙ㻝ᯛ䛤䛸䛾≉ᛶ䛻ྜ䜟䛫

䛯ᅵተᨵၿ䜔⩣ᖺ䛾᪋⫧タィ䛜ྍ⬟䛸䛺䜚䜎䛩䚹䛭䛾タ

ィ䛧䛯⫧ᩱ䛾ᩓᕸ㔞䝕䞊䝍䜢䚸㏫䛻సᴗ⪅䛾䝰䝞䜲䝹䜢

介䛧㻷㻿㻭㻿ᑐᛂ䛾᪋⫧⏣᳜ᶵ䜔䝖䝷䜽䝍䛻㏦ಙ䛧䜎䛩䚹ཷ

ಙ䛧䛯㻷㻿㻭㻿㎰ᶵ䛿ᩓᕸ㔞䜢⮬ື䛷ㄪ㔞䛩䜛ᶵ⬟䜢ᣢ䛳

䛶䛔䜎䛩䛾䛷䚸㎰ᴗึᚰ⪅䛷䜒⡆༢䛻䚸ⓒᯛ௨ୖ䛾⏣䜣

䜌䛷䜒㛫㐪䛔䛺䛟᪋⫧䜢⾜䛖䛣䛸䛜䛷䛝䜎䛩䚹

䛣䛾䜘䛖䛻䚸䝕䞊䝍཰㞟䛸䛭䜜䜢ᇶ䛻䛧䛯సᴗィ⏬䊻᱂

ᇵ䞉཰✭䊻䝕䞊䝍཰㞟䞉䞉䞉䚸䛸䛔䛖䝃䜲䜽䝹䜢ᅇ䛩䛣䛸䛷཰

㔞䜔㣗࿡䜢ୖ䛢䜛䛸䛸䜒䛻᪋⫧㔞䜔సᴗேᩘ䞉᫬㛫䜢㐺

ṇ໬䛧㎰ᴗ⤒Ⴀ䜢ᨵၿ䛧⥆䛡䜛䚹䛣䜜䛜䛣䜜䜎䛷䛾᪥ᮏ

㎰ᴗ䛻䛿䛺䛛䛳䛯䝕䞊䝍䛻ᇶ䛵䛟㻼㻰㻯㻭ᆺ㎰ᴗ䛷䛩㻔ᅗ㻡㻕䚹

᪂₲┴䛺䛹䛷䛾㻞ᖺ㛫䛾ᐇド䝔䝇䝖䛷䛿䚸㣗࿡㻔䛯䜣䜁䛟

ྵ᭷⋡㻕䛾ᨵၿ䞉Ᏻᐃ໬䛸䛸䜒䛻㻝㻡㻑䛾཰㔞ቑຍ䜢☜ㄆ䛧䛶䛚

㻟 䠉 㻝 Ⴀ㎰ᨭ᥼䝅䝇䝔䝮䚷㻷㻿㻭㻿㻔㻷㼡㼎㼛㼠㼍㻌㻿㼙㼍㼞㼠㻌㻭㼓㼞㼕㻌㻿㼥㼟㼠㼑㼙㻕

ᅗ 㻠䚷⌧⾜ 㻷㻿㻭㻿 䛾඲యീ
㻲㼕㼓㻚㻌㻠㻌The Overall Picture of the Current KSAS

ᅗ 㻡䚷㻷㻿㻭㻿 䛾 㻼㻰㻯㻭 䝃䜲䜽䝹
㻲㼕㼓㻚㻌㻡㻌The KSAS PDCA Cycle



ク
ボ
タ
の
ḟ
ୡ
௦
㎰
ᴗ
叙
の
取
叫
組
み

ᇶ　

ㄪ　

ㄽ　

ᩥ

KUBOTA TECHNICAL REPORT No.51

㻥

䜚䚸䛣䜜䜢㻠㻜㼔㼍つᶍ䛷᥮⟬䛩䜛䛸⣙㻟㻜䝖䞁௨ୖ䛾ቑ཰䛜ᮇᚅ

䛷䛝䜛䛣䛸䛻䛺䜚䜎䛩䚹䜎䛯䚸㣗࿡್䛻䜘䜛⡿䛾௙ศ䛡䛷⨾࿡

䛧䛔⡿䜢㧗䛔౯᱁䛷㈍኎䛩䜛䛣䛸䜔䚸Ỉศ䛻䜘䜛஝⇱ᶵ䛾௙

ศ䛡䛷䛾ရ㉁䛾Ᏻᐃ໬䛸஝⇱䝁䝇䝖䛾పῶ䜒ྍ⬟䛸䛺䜚䜎䛩䚹

䛺䛚䚸䛣䛾㻷㻿㻭㻿䛾㛤Ⓨ䛿䚸ᅗ㻢䛻♧䛩䜘䛖䛻䝖䝷䜽䝍䞉⏣

᳜ᶵ䞉䝁䞁䝞䜲䞁➼䛾〇ရ㛤Ⓨ䜢ᢸᙜ䛩䜛〇ရᢏ⾡㒊䛸

㻳㻼㻿䜔ィ 䞉ไᚚᢏ⾡䛺䛹ྛ✀せ⣲ᢏ⾡䛻ྲྀ䜚⤌䜐◊✲

㛤Ⓨᮏ㒊䚸䛭䛧䛶Ⴀᴗ䜔䝃䞊䝡䝇㒊㛛䜒ྵ䜑䛯㒊㛛ᶓ᩿

䛾඲♫䝥䝻䝆䜵䜽䝖䜢⦅ᡂ䛧䛶㐍䜑䜎䛧䛯䚹

䜎䛯䚸㻷㻿㻭㻿䛿䚸䜽䝪䝍䛻䛸䛳䛶ึ䛾㻮㻌 㼠㼛㻌㻯〇ရ㻔䝅䝇

䝔䝮㻕䛷䛒䜚䚸䝡䝆䝛䝇䛸䛧䛶䜒᪂䛯䛺ᣮᡓ䛜ᚲせ䛷䛧䛯䚹

䛣䛾䛯䜑䚸䜽䝪䝍ᮏయ䛾事ᴗ᥎㐍㒊㛛䛻ຍ䛘ྛ㈍♫䛾

㻷㻿㻭㻿᥎㐍䜾䝹䞊䝥䚸䝅䝇䝔䝮㛤Ⓨ఍♫㻔䜽䝪䝍䝅䝇䝔䝮

䝈㻕➼䛷事ᴗ㐠Ⴀ⤌⧊䜢ᵓ⠏䛧䚸ᆅᇦ䛤䛸䛾䜻䝱䝷䝞䞁ά

ື䜔ᩍ⫱◊ಟ఍㛤ദ䛺䛹䛾ᬑཬάື䛻ྲྀ䜚⤌䜣䛷䛔䜎

䛩䚹䜒䛱䜝䜣䚸᧯సᛶ䜔୙ලྜ䛻䛴䛔䛶䜒⌧ሙ䛾ពぢ䜢

㞟⣙䛧䛶ᨵၿ䜢⥅⥆䛧䛶䛔䜎䛩䚹

ᢸ䛔ᡭ䛾᪉䚻䛻䚸䛣䛾䜘䛖䛺㻵㻯㼀䞉㻵㼛㼀ᢏ⾡䜢ά⏝䛧䛯䝅

䝇䝔䝮䜢౑䛳䛶䛔䛯䛰䛟䛻䛿ண ௨ୖ䛻᫬㛫䛸ປຊ䜢せ䛧

䛶䛔䜎䛩䛜䚸䛣䛖䛧䛯ᆅ㐨䛺άື䛻䜘䜚㻞㻜㻝㻠ᖺ㻢᭶䛾䝃䞊

䝡䝇㛤ጞ䛛䜙㻟ᖺ༙䛷䚸Ⴀ㎰䝅䝇䝔䝮䛷䛿⣙㻝㻘㻟㻣㻜㌺䚸䝃䞊

䝡䝇䝅䝇䝔䝮䜢ྵ䜐඲௳ᩘ䛷䛿㻠㻘㻡㻜㻜㌺௨ୖ䛾ᢸ䛔ᡭ㎰

ᐙ䜔ἲே䛾䛚ᐈ䛥䜎䛻䛤฼⏝㡬䛔䛶䛔䜎䛩䚹Ⓩ㘓ᅡሙ㠃

✚䛿㻠㻣㻘㻜㻜㻜㼔㼍㻔ᖹᆒ㻟㻠㼔㼍㻕䚸ᯛᩘ䛷䛿㻞㻝୓ᯛ㻔ᖹᆒ㻝㻡㻜ᯛ㻕䛻

䛺䜚䚸≉䛻つᶍ䛾኱䛝䛔ᢸ䛔ᡭ䛾᪉䚻䛛䜙䚸䛂ᅡሙ⟶⌮䛾

ຠ⋡䛜ୖ䛜䛳䛯䛃䛂⡿䛾཰㔞䞉ရ㉁䛜ୖ䛜䛳䛯䛃䛸㧗ホ౯䜢

ᚓ䛶䛔䜎䛩䚹

ᅗ㻣䛻䛿䚸㻷㻿㻭㻿䛾㐍໬䛾᪉ྥᛶ䜢♧䛧䛶䛔䜎䛩䚹

㻿㼠㼑㼜㻚㻝䛿䚸✄సᶵᲔ໬୍㈏య⣔䛾୰䛷ྛ㎰ᶵ䛸䛾䝕䞊

䝍㐃ᦠ䛻䜘䜛㻼㻰㻯㻭ᆺ㎰ᴗ䜢ᐇ⌧䛩䜛䛣䛸䛷䛒䜚䚸⌧ᅾ䜒

㛤Ⓨ䜢⥆䛡䛶䛔䜎䛩䛜䚸䜋䜌᏶ᡂ䛻㏆䛵䛔䛶䛔䜎䛩䚹䛭

䛧䛶᭦䛻㻿㼠㼑㼜㻚㻞䚸㻟䛸㐍໬䛥䛫䜛䜉䛟◊✲㛤Ⓨ䜢㐍䜑䛶䛔䜎

䛩䚹

䛆㻿㼠㼑㼜㻚㻝䛇ᶵᲔ໬୍㈏య⣔䚸ཬ䜃䝕䞊䝍㐃ᦠ䛾ᣑᙇ

䐟㻌䝫䝇䝖䝝䞊䝧䝇䝖ᶵჾ䜔୰㛫⟶⌮ᶵ㻔஝⇱䝅䝇䝔䝮䠖

㻞㻜㻝㻣ᖺ㻢᭶䛻ᮏ᱁㈍኎䚸୰㛫⟶⌮ᶵ䠖㻞㻜㻝㻣ᖺ㻝᭶䛛䜙

䝰䝙䝍㈍኎㻕䚸᭦䛻㎰⸆ᩓᕸ⏝䝗䝻䞊䞁䛸䛾䝕䞊䝍㐃

ᦠ䜢㐍䜑䛶䛔䜎䛩䚹

䐠Ỉ⏣✄స䛛䜙㯏䞉኱㇋䛺䛹⏿స䛻䜒ᒎ㛤୰䛷䛩䚹

㻟 䠉 㻞㻌㻷㻿㻭㻿 䛾㐍໬䛾᪉ྥᛶ

ᅗ 㻢䚷㻷㻿㻭㻿 䝥䝻䝆䜵䜽䝖䛾యไᴫせ
㻲㼕㼓㻚㻌㻢㻌Overview of the KSAS Project Framework

ᅗ 㻣䚷㻷㻿㻭㻿 䛾㐍໬䛾᪉ྥᛶ
㻲㼕㼓㻚㻌㻣㻌The Orientation of the Evolution of the KSAS



ク
ボ
タ
の
ḟ
ୡ
௦
㎰
ᴗ
叙
の
取
叫
組
み

ᇶ　

ㄪ　

ㄽ　

ᩥ

KUBOTA TECHNICAL REPORT No.51

㻝㻜

䛆㻿㼠㼑㼜㻚㻞䛇᪥ᮏᆺ⢭ᐦ㎰ᴗ䛾☜❧

䐟㻌௒ᚋ䜒ᅡሙ䛾ᇶ┙ᩚഛ㻔ྜ➹➼㻕䛜㐍䜏ᅡሙ㻝ᯛ䛾

㠃✚䛜ᣑ኱䛩䜛䛸䚸ᅡሙ㻝ᯛ䛾୰䛷䛾䝞䝷䝒䜻䛾⟶

⌮䛜䜎䛩䜎䛩㔜せ䛻䛺䜚䜎䛩䚹䛣䛾せồ䛻ᑐᛂ䛩䜛

䛯䜑䚸ᅡሙෆ䛷䛾ᅵተ䜔⏕⫱⎔ቃ䚸⏕⫱᝟ሗ䚸཰㔞

䛾䝞䝷䝒䜻䜢䝉䞁䝅䞁䜾䛧䚸᭦䛻⢭⦓䛺ྍኚ᪋⫧䞉᪋

⸆䛜䛷䛝䜛㎰ᴗᶵᲔ䝅䝇䝔䝮䛾㛤Ⓨ䛻ྲྀ䜚⤌䜣䛷䛔

䜎䛩䚹䛴䜎䜚䚸ᆅᅗ䞉ᆅ␒᝟ሗ㻔㻳㻵㻿㻕䜢ᇶ䛻䚸㎰ᶵ䜔

䝣䜱䞊䝹䝗䝃䞊䝞䛷䝉䞁䝅䞁䜾䛧䛯ᅡሙ⎔ቃ᝟ሗ䚸䝗

䝻䞊䞁䜔⾨ᫍ䛷䛾䝸䝰䞊䝖䝉䞁䝅䞁䜾䛻䜘䜛⏕⫱᝟

ሗ䚸Ỉ⟶⌮᝟ሗ䛻䚸Ẽ㇟䜔✀ⱑ䚸⫧ᩱ䞉㎰⸆➼㈨ᮦ

᝟ሗ䛺䛹䛾እ㒊䝕䞊䝍䜢⤖䜃௜䛡䝺䜲䝲䝬䝑䝥㻔ᅗ㻤㻕

䛸䛧䛶ᩚ⌮䛧䚸䛣䜜䜙䛾⵳✚䛥䜜䛯䝡䝑䜾䝕䞊䝍䜢ゎ

ᯒ䞉ά⏝䛩䜛䛣䛸䛷ྍኚ᪋⫧䜔᪋⸆䜢ྍ⬟䛸䛩䜉䛟◊

✲䜢㐍䜑䛶䛔䜎䛩䚹

䐠㻌䜎䛯䚸䝺䜲䝲䝬䝑䝥䛾᝟ሗ䜢ᇶ䛻䚸ရ✀ẖ䛾⏕⫱ண

 䜔⑓ᐖ⹸Ⓨ⏕ண 䜢⾜䛔䛺䛜䜙䚸እ㒊⎔ቃ䛾ኚ

໬䛻ྜ䜟䛫䛶సᴗィ⏬䜔Ỉ⟶⌮ィ⏬䛾ಟṇ䞉ά⏝

䛜䛷䛝䜛䝅䝇䝔䝮䛾ᵓ⠏䜢┠ᣦ䛧䛶䛔䜎䛩䚹

䛆㻿㼠㼑㼜㻚㻟䛇㧗ᗘႠ㎰ᨭ᥼䝅䝇䝔䝮䛾ᵓ⠏

䐟㻌㻿㼠㼑㼜㻚㻞䛾ᶵ⬟䛻ຍ䛘䛶䚸఍ィ䝅䝇䝔䝮䜔㈍኎䝅䝇䝔

䝮䛺䛹㎰ᐙ䛜⏝䛔䜛᝟ሗ䝅䝇䝔䝮䚸ὶ㏻⥙䜔㔠⼥ᶵ

㛵䛺䛹ᕷἣ᝟ሗ➼እ㒊䝕䞊䝍䚸᭦䛻䛿ᅡሙỈ⟶⌮䝅

䝇䝔䝮䛺䛹䛸㐃ᦠ䛧䚸䛣䜜䜙䛛䜙ᚓ䜙䜜䜛䝡䝑䜾䝕䞊

䝍䜢㻭㻵䛷ศᯒ䞉ฎ⌮䛩䜛䛣䛸䛷䚸ᅵᆅ฼⏝ᆺ㎰ᐙ䛾฼

┈䛜᭱኱
䈜
䛸䛺䜛事ᴗィ⏬䜔స௜ィ⏬䛾సᡂ䜢ᨭ᥼

䛷䛝䜛㧗ᗘႠ㎰䝅䝭䝳䝺䞊䝍䛻㐍໬䛥䛫䛶䛔䛟ணᐃ䛷

䛩䚹

䈜㻌䝁䝇䝖䛾᭱ᑠ໬䚸᱂ᇵ䝃䜲䜽䝹䛾᭱㐺໬㻔ᅵᆅ฼⏝䛾ᴟ኱

໬㻕䚸సᴗ䛾ᖹ‽໬䚸➼䜢⪃៖

䐠㻌䜎䛯䚸ఱ᫬䚸䛹䛣䛷䚸ㄡ䛜䚸䛹䛾ᶵᲔ䛷సᴗ䛩䜛䛸ຠ

⋡ⓗ䛛䚸᭱㐺䛺సᴗᐇ⾜䝥䝷䞁䛾సᡂ䜢ᨭ᥼䛷䛝䜛

䜘䛖䛻䛧䛯䛔䛸⪃䛘䛶䛔䜎䛩䚹

䜽䝪䝍䛿䚸㻷㻿㻭㻿䜢㎰ᐙ䛻䛸䛳䛶┿䛻᭷┈䛺䝅䝇䝔䝮䛻

䛩䜛䛣䛸䛷䚸䜘䜚ከ䛟䛾ⓙ䛥䜎䛻౑䛳䛶䛔䛯䛰䛟䛣䛸䜢┠ᣦ

䛧䛶䛔䜎䛩䚹䛭䛾䛯䜑䛻䛿䚸㎰ᆅ䞉ᆅᅗ䚸Ẽ㇟䚸ᅵተ䚸⏕

⫱䝰䝕䝹䛺䛹⵳✚䛥䜜䛯ᐁẸ䝕䞊䝍䛾ά⏝䞉㐃ᦠ䛜ᚲ㡲

䛷䛒䜚䚸௚♫㎰ᶵ䜔᝟ሗ䝅䝇䝔䝮䛸䛾㐃ᦠ䜒㔜せ䛷䛩䚹䛯

䛰䚸䝕䞊䝍㐃ᦠ䜔䝅䝇䝔䝮㐃ᦠ䛿䜽䝪䝍༢⊂䛷䛿㐍䜑䜙

䜜䜎䛫䜣䛾䛷䚸㎰ᴗ䝕䞊䝍㐃ᦠᇶ┙༠㆟఍㻔㼃㻭㻳㻾㻵㻕䛻ཧ

⏬䛩䜛䛣䛸䛻䜘䜚䚸㎰ᴗ䝕䞊䝍ඹ㏻ᇶ┙䛾ᩚഛ䛻䜒ྲྀ䜚⤌

䜣䛷䛔䜎䛩䚹

㻠㻚 ⮬ື໬䛻䜘䜛㉸┬ຊ໬

㻵㻯㼀䞉㻵㼛㼀ᢏ⾡䜢⏝䛔䛯䝕䞊䝍䛾ά⏝䛻䜘䜚᱂ᇵ䝥䝻䝉䝇

⟶⌮䜔㎰ᴗ⤒Ⴀ䜢ຠ⋡໬䛩䜛㻷㻿㻭㻿䛻ຍ䛘䛶䚸⪔䛖䜣䜔

สྲྀ䜚䛺䛹ᶵᲔ໬῭䜏䛾సᴗ䛾ຠ⋡䜢᭦䛻ᘬୖ䛢䚸㉸┬

ຊ䛷⢭ᐦ䛺సᴗ䜢ᐇ⌧䛩䜛䛯䜑䚸䝻䝪䝑䝖ᢏ⾡䛻䜘䜛㎰ᶵ

㻠 䠉 㻝 ⮬ື 䞉↓ே໬㎰ᶵ

ᅗ 㻤䚷䜽䝪䝍䛾䝇䝬䞊䝖㎰ᴗ䝖䞊䝍䝹䝋䝸䝳䞊䝅䝵䞁䛾ᑗ᮶ᵓ᝿䛸䝺䜲䝲䝬䝑䝥
㻲㼕㼓㻚㻌㻤㻌The Future Concept of Kubota's Smart Agriculture and Layer Map



ク
ボ
タ
の
ḟ
ୡ
௦
㎰
ᴗ
叙
の
取
叫
組
み

ᇶ　

ㄪ　

ㄽ　

ᩥ

KUBOTA TECHNICAL REPORT No.51

11

⮬ື䞉↓ே໬㎰ᶵ䛾㐍໬䛻䛴䛔䛶䛿䚸ඛ䛪䝺䝧䝹䐠䛾

᏶ᡂ䜢┠ᣦ䛧䛶䛔䜎䛩䚹ලయⓗ䛻䛿䚸ඛ⾜䛩䜛䝖䝷䜽䝍䛰

䛡䛷䛺䛟䚸䝁䞁䝞䜲䞁䞉⏣᳜ᶵ䞉ⲡส䜚ᶵ䛾⮬ື໬䜢㐍䜑䜛

䛸䛸䜒䛻䚸ไᚚ䝅䝇䝔䝮䜢㧗ᗘ໬䛧䚸እ࿘సᴗ䛾↓ே໬䜔

ഴᩳᆅ䛷䛾⏿సᑐᛂ䛺䛹ᅡሙෆసᴗ䛾᭦䛺䜛⮬ື໬䜢

㐍䜑䛶䛔䜎䛩䚹䛯䛰䛧䚸䛒䜙䜖䜛㎰ᆅ䜈䛾ᑐᛂ䛿ᅔ㞴䛷䚸

⮬ື໬⏝䛻ᅡሙᇶ┙䛾ᩚഛ䜔䝺䝧䝹䐡䛾䛯䜑䛾≉༊䛾

タᐃ䜢⾜ᨻ䛻ാ䛝䛛䛡䛶䛔䜎䛩䚹

ྜ䜟䛫䛶䚸㻳㻺㻿㻿㻔඲⌫ ఩⾨ᫍ䝅䝇䝔䝮㻕䜔Ᏻ඲㛵㐃

䝅䝇䝔䝮䛾㼂㻱㻔㼂㼍㼘㼡㼑㻌㻱㼚㼓㼕㼚㼑㼑㼞㼕㼚㼓㻕䜒㐍䜑䛶䛔䜎䛩䚹䜎䛯䚸

㻠 䠉 㻞 ⮬ື 䞉↓ே໬㎰ᶵ䛾㐍໬䛾᪉ྥᛶ

䛾⮬ື໬䞉↓ே໬䛾◊✲㛤Ⓨ䜢㐍䜑䛶䛔䜎䛩䚹䛣䛾⮬ື䞉

↓ே໬䛾䝺䝧䝹䛿䚸ᅗ㻥䛻♧䛩㏻䜚㎰Ỉ┬䛾ᐃ⩏䛸䛧䛶䛿

㻟ẁ㝵䛒䜚䚸䜽䝪䝍䛸䛧䛶䜒ᕷሙ䛾せồ䜢ႏ㉳䛩䜉䛟ḟ䛾䜘

䛖䛺䝔䞊䝬䛻ྲྀ䜚⤌䜣䛷䛔䜎䛩䚹

䝺䝧䝹䐟䛾䜸䞊䝖䝇䝔䜰䛿䚸㧗⢭ᗘ㻳㻼㻿⿦⨨䜢฼⏝䛧

䛯⮬ື᧯⯦䛾ᢏ⾡䛷䛩䚹䝇䝬䞊䝖㎰ᴗ䛷ඛ⾜䛩䜛Ḣ⡿䛷

䛿㻞㻜㻜㻜ᖺ㡭䛻኱ᆺ䝖䝷䜽䝍䛷ᐇ⏝໬䛥䜜䚸᪤䛻䝫䝢䝳䝷䞊

䛺ᢏ⾡䛸䛺䛳䛶䛔䜎䛩䚹

䜽䝪䝍䛷䛿㻞㻜㻝㻡ᖺ᫓䛻䝸䝸䞊䝇䛧䛯䚸᪥ᮏ䝯䞊䜹ึ䛾ᮏ

᱁⏿సᕷሙྥ䛡኱ᆺ㻔㻝㻟㻜㻙㻝㻣㻜㤿ຊ㻕䝖䝷䜽䝍㻹㻣䝅䝸䞊䝈䛛

䜙䜸䞊䝖䝇䝔䜰ᶵ⬟䜢᥇⏝䛧䛶䛔䜎䛩䚹Ḣ⡿䛷䛿ᚋⓎ䛾ᮏ

᱁⏿స䝖䝷䜽䝍䛸䛺䜚䜎䛩䛜䚸┤⥺䛰䛡䛷䛺䛟᭤⥺⤒㊰䜒

⮬ື᧯⯦䛷䛝䜛䜸䞊䝖䝇䝔䜰䛾ᛶ⬟䛾Ⰻ䛥䜔䚸⏿స䝖䝷䜽

䝍≉᭷䛾኱ᆺ䜲䞁䝥䝹䝯䞁䝖䛾」㞧䛺ไᚚ䜢䝅䞁䝥䝹䛻᧯

స䛷䛝䜛䝍䞊䝭䝘䝹䛾㛤Ⓨ䛺䛹䛻䜘䜚㧗䛔ᨭᣢ䜢ᚓ䛶䛔䜎

䛩䚹

䜎䛯䚸㻞㻜㻝㻡ᖺ⛅䛛䜙䛿┤⥺䜻䞊䝥ᶵ⬟௜䛝⏣᳜ᶵ䜢㈍

኎䛧䛶䛔䜎䛩䚹᪤Ꮡ䛾䜸䞊䝖䝇䝔䜰䝸䞁䜾⿦⨨䛿኱ᆺ䛷㧗

㢠䛷䛒䛳䛯䛯䜑䚸Ᏻ౯䛺䝃䝤㼙⣭㻳㻼㻿㻔㻰㻳㻼㻿㻕䛸㻌 㻵㻹㼁㻔័ᛶ

ィ ⿦⨨㻕䜢⤌ྜ䛫䛯⊂⮬䛾ไᚚ᪉ᘧ䜢㛤Ⓨ䛩䜛䛣䛸䛷䚸

ᑠᆺ䛷Ᏻ౯䛺䜸䞊䝖䝇䝔䜰䝅䝇䝔䝮䜢ᐇ⌧䛧䜎䛧䛯㻔౯᱁

ୖ᪼㻝㻜㻑㻕䚹⤖ᯝ䚸㞠⏝䛧䛯䛶䛾ึᚰ⪅䛷䜒䝧䝔䝷䞁䛾䜘䛖

䛺㧗⢭ᗘ䛾⏣᳜䛘䛜䛷䛝䚸䝇䝖䝺䝇䛜኱ᖜ䛻㍍ῶ䛥䜜䜛䛸

䛔䛖䛣䛸䛷䚸䛚ᐈ䛥䜎䛾䜏䛺䜙䛪᪥⤒ඃ⚽〇ရ䞉䝃䞊䝡䝇

㈹㻌᭱ඃ⚽㈹䜔༑኱᪂〇ရ㈹㻌ᮏ㈹䜢䛔䛯䛰䛟䛺䛹䚸ྛ᪉

㠃䛛䜙㧗䛔ホ౯䜢ᚓ䛶䛔䜎䛩䚹

䝺䝧䝹䐠䛿䚸᭷ே┘どୗ䛷䛾⮬ື໬䞉↓ே໬䛷䛒䜚䚸

↓ே㉮⾜ᶵ䛸᭷ே┘どᶵ䛾」ᩘᶵ䛻䜘䜛༠ㄪసᴗ䜒ྵ

䜎䜜䜎䛩䚹䛣䛾䝺䝧䝹䛿䚸䝅䝇䝔䝮య⣔䛜᏶ᡂ䛩䜛䛸సᴗ

ຠ⋡䛜ᚑ᮶ẚ䛷㻝㻚㻟䡚㻝㻚㻡ಸ䛻ྥୖ䛩䜛䛣䛸䛜ᐇドヨ㦂䛷

☜ㄆ䛷䛝䛶䛚䜚䚸⌧ᅾ䚸ᅜෆእ䛾⏘ᐁᏛ䛷άⓎ䛻◊✲㛤

Ⓨ䛜㐍䜑䜙䜜䛶䛔䜎䛩䚹

䜽䝪䝍䛷䜒㻷㻿㻭㻿䛸ྠᵝ䛻㛵㐃㒊㛛䛷⮬ື㎰ᶵ㛤Ⓨ䝥

䝻䝆䜵䜽䝖䜢⤌⧊䛧䚸䝖䝷䜽䝍䚸⏣᳜ᶵ䚸䝁䞁䝞䜲䞁䛜㻝䛴䛾
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㻲㼕㼓㻚㻌㻝㻜㻌Autonomous Tractor, Rice-transplanter and Combine Harvester
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㻲㼕㼓㻚㻌㻝㻝㻌Cooperation of the KSAS and Autonomous Agricultural Machine

ᅗ 㻝㻞䚷䜰䝅䝇䝖䝇䞊䝒
㻲㼕㼓㻚㻌㻝㻞㻌Assist Suit
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Kubota has developed an automatic steering system, an 
important function for the M7 tractor in dry-field 
farming. To ensure an advantage over other companies, 
the automatic steering system was designed with a focus 
on driving accuracy, the method of installation and the 
operating procedure. Based on ISO25119, the latest 
standard for safety, Kubota established a new safety 
assessment and evaluated the automatic steering system 
using it. The M7 tractor equipped with the automatic 
steering system has received the support of many users in 
dry�field farming and contriEutes to farmers all oYer the 
world.

䛆Key Word䛇 
Automatic Steering, GPS (Global Positioning System), 
,S2�5���� Dry�field Farming

䜽䝪䝍䛿ᮏ᱁⏿సᕷሙ⏝㻹㻣䝖䝷䜽䝍䜢ᢞධ䛩䜛ୖ䛷䚸㔜せ䛺

ᶵ⬟䛾㻝䛴䛷䛒䜛䜸䞊䝖䝇䝔䜰䜢⮬♫䝤䝷䞁䝗䛷㛤Ⓨ䛧䛯䚹㛤Ⓨ

䛻䛚䛔䛶䛿➇ྜ௚♫䛸䛾ඃ఩ᛶ䜢☜ಖ䛩䜛䛯䜑䚸⮬ື㉮⾜⢭

ᗘ䜔䜸䞊䝖䝇䝔䜰䛾ᑟධ᪉ἲ䚸᧯స᪉ἲ䛻䛴䛔䛶╔┠䛧䛯䚹䜎

䛯᭱᪂䛾Ᏻ඲つ᱁䛷䛒䜛㻵㻿㻻㻞㻡㻝㻝㻥䜢䝧䞊䝇䛻᪂䛯䛺Ᏻ඲ホ

౯ᡭἲ䜢☜❧䛧䚸䜸䞊䝖䝇䝔䜰౑⏝᫬䛻䛚䛡䜛䝴䞊䝄䛾Ᏻ඲䜢

᭱኱㝈䛻㓄៖䛧䛯䝅䝇䝔䝮タィ䜢⾜䛳䛯䚹㔞⏘㛤ጞ௨㝆䚸

䜸䞊䝖䝇䝔䜰䜢ᦚ㍕䛧䛯㻹㻣䝖䝷䜽䝍䛿ᮏ᱁⏿సᕷሙ䛷㧗䛔ホ౯

䜢ཷ䛡䚸ୡ⏺䛾㎰ᴗ䛻㈉⊩䛧䛶䛔䜛䚹

䛆䜻䞊䝽䞊䝗䛇㻌

䜸䞊䝖䝇䝔䜰䚸㻳㻼㻿㻔඲ᆅ⌫ ఩䝅䝇䝔䝮㻕䚸㻵㻿㻻㻞㻡㻝㻝㻥䚸ᮏ᱁⏿

సᕷሙ

Development of Automatic Steering for M7 Series Tractors

㻹㻣䝖䝷䜽䝍ᦚ㍕䜸䞊䝖䝇䝔䜰䛾㛤Ⓨ

1. 䛿䛨䜑䛻

ᚑ᮶䛾䜽䝪䝍䝖䝷䜽䝍䛿㍍㔞䚸䝁䞁䝟䜽䝖䚸᧯సᐜ᫆ᛶ䜢ά䛛

䛧䚸໭⡿䚸ᅜෆ䚸䜰䝆䜰䜢୰ᚰ䛸䛩䜛Ỉ⏣ᕷሙ䚸㓗㎰ᕷሙ䛷㧗

䛔ホ౯䜢ᚓ䛶䛝䛯䚹௒ᚋ᭦䛻䜽䝪䝍䝖䝷䜽䝍䛜ୡ⏺䛾㎰ᴗ䛻㈉

⊩䛩䜛䛯䜑䛻䛿䚸⌧᭷䝷䜲䞁䝘䝑䝥䛷䛿䜹䝞䞊䛜ᅔ㞴䛷䛒䛳䛯

ᮏ᱁⏿సᕷሙ䜈䛾᪂つཧධ䛜ᚲせ୙ྍḞ䛷䛒䛳䛯䚹

ᮏ᱁⏿సᕷሙ䛿ୡ⏺䛾⪔సᆅ䛾⣙㻠๭䜢༨䜑䛶䛚䜚䚸ᗈ኱

䛺⪔స㠃✚䜢᭷䛩䜛኱つᶍ㎰ሙ䛜ከ䛔䚹኱つᶍ㎰ሙ䛷䛿䝖䝷

䜽䝍䜢㛗᫬㛫౑⏝䛩䜛䛯䜑䚸䝃䝇䝨䞁䝅䝵䞁䛻䜘䜛᣺ືపῶ䚸

᧯సᐜ᫆ᛶ䛻䜘䜚䝴䞊䝄䛾⑂ປ䜢㍍ῶ䛩䜛ᶵ⬟䛜㔜せど䛥

䜜䜛䚹⑂ປ㍍ῶ䛾୰䛷䜒䚸䝴䞊䝄䛜䝝䞁䝗䝹䜢ᥱ䜛䛣䛸䛺䛟㟁

Ꮚไᚚ䛻䜘䜚⮬ື㉮⾜䛩䜛䜸䞊䝖䝇䝔䜰㻔⮬ື᧯⯦ᢏ⾡㻕䛿㔜

せ䛺ᶵ⬟䛷䛒䜚䚸➇ྜ௚♫䛿᪤䛻ᑟධ䛧䛶䛔䜛䚹䛭䛣䛷䜽䝪䝍

䛿䚸ᴗ⏺᭱ᚋⓎ䛷䛒䜚䛺䛜䜙➇ྜ௚♫௨ୖ䛾ᛶ⬟䛸Ᏻ඲ᛶ

䜢᭷䛧䛯䜸䞊䝖䝇䝔䜰䜢⮬♫䝤䝷䞁䝗䛷㛤Ⓨ䛧䚸ᮏ᱁⏿సᕷሙ

ྥ䛡㻹㻣䝖䝷䜽䝍
㻝㻕
䛻ᦚ㍕䛧䛯䚹ᮏ㛤Ⓨ䜢㏻䛨䛶䚸Ỉ⏣䛰䛡䛷䛺

䛟ᮏ᱁⏿స䛻䛚䛔䛶䜒ᕷሙ䜢ᖍᕳ䛧䚸䜽䝪䝍䛾䜾䝻䞊䝞䝹䞉䝯

䝆䝱䞊䞉䝤䝷䞁䝗ᐇ⌧䛻㈉⊩䛧䛶䛔䛟䚹

ᮏ✏䛷䛿ᮏ᱁⏿సᕷሙྥ䛡㻹㻣䝖䝷䜽䝍䛻ᦚ㍕䛧䛯䜸䞊䝖䝇

䝔䜰䛾㛤Ⓨ䜢㏻䛧䛶ᇵ䛳䛯ᢏ⾡䛻䛴䛔䛶紹介䛩䜛䚹

䝖䝷䜽䝍ᢏ⾡➨஧㒊䠋㌴୧ᇶ♏ᢏ⾡㒊
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㻞㻚 㛤Ⓨ䛾䝁䞁䝉䝥䝖䛸┠ᶆ್

䜸䞊䝖䝇䝔䜰䛿㻳㻼㻿ಙྕ䜢฼⏝䛧䛯⮬ື᧯⯦ᢏ⾡䛷䛒

䜛䚹㻳㻼㻿⾨ᫍ䛛䜙䛾 ఩᝟ሗ䛸」ᩘ䛾ᆅୖᇶ‽ᒁ䛛䜙Ⓨ

ಙ䛥䜜䜛ㄗᕪ⿵ṇ఩⨨᝟ሗ䜢ཷಙ䛧䚸䝖䝷䜽䝍䛜䝸䜰䝹䝍䜲

䝮䛷ゎᯒ䛧䛶⌧ᅾ఩⨨䜢≉ᐃ䛩䜛㻔ᅗ㻝㻕䚹䛭䛾఩⨨᝟ሗ䜔

䝖䝷䜽䝍㌴㏿᝟ሗ䛺䛹䜢ᇶ䛻䚸䝝䞁䝗䝹᧯స䜢⮬ືㄪᩚ䛧䛺

䛜䜙㉮⾜䛩䜛䚹⤒㊰䛻䛴䛔䛶䛿ᅡሙෆ䛾୧➃䛻ᇶ‽Ⅼ㻔㻭㻕

䛸㻔㻮㻕䜢⤖䜆┤⥺ཪ䛿᭤⥺䜢㉮⾜⤒㊰䛸䛧䛶䝰䝙䝍ୖ䛷タ

ᐃ䛩䜛㻔ᅗ㻞㻕䚹䝖䝷䜽䝍䛿タᐃ䛧䛯㉮⾜⤒㊰ୖ䜢䜲䞁䝥䝹䝯䞁

䝖సᴗᖜ䛻ᛂ䛨䛯㛫㝸䛷⮬ື㉮⾜䛩䜛䚹

ᅡሙෆ䛷䛿⫧ᩱᩓᕸ䜔᧛✀䛺䛹䛾䜲䞁䝥䝹䝯䞁䝖సᴗ

䛜⾜䜟䜜䛶䛚䜚䚸䜸䞊䝖䝇䝔䜰䛷䛿䛣䜜䜙䛾ᩓᕸ㔞䛻䝮䝷

䛜Ⓨ⏕䛧䛺䛔䜘䛖䚸事๓䛻タᐃ䛧䛯㉮⾜⤒㊰䜢㧗䛔⢭ᗘ

䛷㉮⾜䛩䜛ไᚚᢏ⾡䛜せồ䛥䜜䛯䚹䜎䛯➇ྜ௚♫䛿᪤䛻

㻞 䠉 㻝 㛤Ⓨ䛾䝁䞁䝉䝥䝖

䜸䞊䝖䝇䝔䜰ᢏ⾡䜢☜❧䛧䚸ᵝ䚻䛺䝖䝷䜽䝍䛻ᚋ௜䛡䛷䛝䜛

䜘䛖㈍኎䛧䛶䛔䜛䚹䛧䛛䛧䝖䝷䜽䝍ẖ䛾ᑓ⏝タィ䛷䛿䛺䛔䛯

䜑䚸䜸䞊䝖䝇䝔䜰ᑓ⏝䝰䝙䝍䜔㻳㻼㻿䜰䞁䝔䝘䛾タ⨨ሙᡤ䛾

☜ಖ䛻䜘䜛䜸䞊䝖䝇䝔䜰ᑟධ᫬䛾↹㞧䛥䚸タᐃ㡯┠䛜ከ䛔

䛣䛸䛻䜘䜛」㞧䛺᧯సᛶ䛜ㄢ㢟䛷䛒䛳䛯䚹᭦䛻䝝䞁䝗䝹᧯

స䜢⮬ື䛷⾜䛖ᶵ⬟ୖ䚸䝴䞊䝄䛾Ᏻ඲䜢⪃៖䛧䛯ไᚚ䝅䝇

䝔䝮䛜ᙉ䛟せồ䛥䜜䛯䚹᪂つ㛤Ⓨ䛸䛺䜛䜸䞊䝖䝇䝔䜰㛤Ⓨ

䛻䛚䛔䛶☜ᐇ䛻Ᏻ඲䜢☜ಖ䛩䜛ไᚚ䝅䝇䝔䝮䜢ᐇ⌧䛩䜛

䛯䜑䛻䛿䚸᪂䛯䛺Ᏻ඲ホ౯ᡭἲ䛾☜❧䛜ᚲせ䛷䛒䛳䛯䚹

௨ୖ䜘䜚䚸㛤Ⓨ䝁䞁䝉䝥䝖䜢௨ୗ䛾㻟Ⅼ䛸䛧䛯䚹

㻔㻝㻕➇ྜ௚♫ྠ➼௨ୖ䛾⢭ᗘᐇ⌧

㻔㻞㻕䜸䞊䝖䝇䝔䜰ᑟධ䛾ᐜ᫆ᛶ㻛䝅䞁䝥䝹䛺᧯సᛶ

㻔㻟㻕Ᏻ඲䜢☜ಖ䛧䛯ไᚚ䝅䝇䝔䝮䛾㛤Ⓨ

㻟㻚 ゎỴ䛩䜉䛝ᢏ⾡ㄢ㢟

㻔㻝㻕➇ྜ௚♫ྠ➼௨ୖ䛾⢭ᗘᐇ⌧

㻌䜽䝪䝍䛻䛸䛳䛶䚸➇ྜ௚♫ྠ➼௨ୖ䛾ไᚚ⢭ᗘ䜢ᐇ⌧

䛩䜛䛣䛸䛜ᚲ㡲䛷䛒䜛䛜䚸㛤Ⓨ䛩䜛䜸䞊䝖䝇䝔䜰ᶵ⬟䛜

┠ᶆ⢭ᗘ䛷ไᚚ䛷䛝䛶䛔䜛䛛☜ㄆ䛩䜛䛯䜑䛾ホ౯᪉

ἲ䜢☜❧䛩䜛ᚲせ䛜䛒䜛䚹

㻔㻝㻕➇ྜ௚♫ྠ➼௨ୖ䛾⢭ᗘᐇ⌧

㻌᭱ ᚋⓎ䛷䜽䝪䝍䛜ཧධ䛩䜛䛣䛸䛛䜙䚸➇ྜ௚♫䛸ྠ➼

௨ୖ䛾ไᚚ⢭ᗘ䜢ᐇ⌧䛩䜛䚹

㻔㻞㻕䜸䞊䝖䝇䝔䜰ᑟධ䛾ᐜ᫆ᛶ㻛䝅䞁䝥䝹䛺᧯సᛶ

㻌䝖䝷䜽䝍䛻ᚋ௜䛡䛩䜛➇ྜ௚♫䜘䜚䜒ᡭ㍍䛻䜸䞊䝖䝇䝔

䜰䜢ᑟධ䛷䛝䜛䛣䛸䚸䜎䛯䜸䞊䝖䝇䝔䜰᧯స᪉ἲ䛷䛿䝅

䞁䝥䝹䛷┤ほⓗ䛺᧯సᛶ䜢┠ᣦ䛩䚹

㻞 䠉 㻞 㛤Ⓨ┠ᶆ

㻔㻟㻕Ᏻ඲䜢☜ಖ䛧䛯ไᚚ䝅䝇䝔䝮䛾㛤Ⓨ

㻌䜸䞊䝖䝇䝔䜰౑⏝᫬ไᚚ䝅䝇䝔䝮䛻␗ᖖ䜔ᨾ㞀䛜Ⓨ⏕

䛧䛯ሙྜ䚸䜸䞊䝖䝇䝔䜰䛾ືస䜢೵Ṇ䛧䝴䞊䝄䛾Ᏻ඲䜢

☜ಖ䛩䜛ᚲせ䛜䛒䜛䚹䜸䞊䝖䝇䝔䜰౑⏝᫬䛻䛚䛡䜛䛒䜙

䜖䜛事㇟䜢᝿ᐃ䛧䚸䝴䞊䝄䛜Ᏻ඲䛻౑⏝䛷䛝䜛ไᚚ䝅

䝇䝔䝮䜢㛤Ⓨ䛩䜛䚹

ᅗ 㻝䚷㻳㻼㻿 ཷಙ䝅䝇䝔䝮
㻲㼕㼓㻚㻌㻝 GPS Receiver System

ᅗ 㻞䚷䜸䞊䝖䝇䝔䜰䝸䞁䜾౑⏝᪉ἲ
㻲㼕㼓㻚㻌㻞 Automatic Steering Method
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4. 㛤Ⓨᢏ⾡

㻠䠉 㻝➇ྜ௚♫ྠ➼௨ୖ䛾⢭ᗘᐇ⌧䚷

㻠㻚㻝㻚㻝䚷ᴫせ

䜸䞊䝖䝇䝔䜰䛿ᵝ䚻䛺సᴗ䛷౑⏝䛥䜜䚸≉䛻᧛✀సᴗ

䛷䛿ᩘ㼏㼙䛾సᴗ⢭ᗘ䛜ồ䜑䜙䜜䜛䚹䛭䛾䛯䜑䚸ไᚚ⢭ᗘ

䛜䜸䞊䝖䝇䝔䜰䛾ᛶ⬟ホ౯䛾ᣦᶆ䛸䛺䜛䚹

ᕷሙ䛷せồ䛥䜜䜛ᛶ⬟䜢☜ಖ䛩䜛䛯䜑䛻䚸ไᚚ⢭ᗘ䜢

௚♫䛸ྠ➼௨ୖ䛸䛩䜛┠ᶆ䜢タᐃ䛧㛤Ⓨ䜢㛤ጞ䛧䛯䚹䛧䛛

䛧䜽䝪䝍䛻䛸䛳䛶䜸䞊䝖䝇䝔䜰䛿᪂つ㛤Ⓨᢏ⾡䛷䛒䜚䚸ᛶ

⬟ホ౯䜢⾜䛖䛯䜑䛾䝜䜴䝝䜴䛜⮬♫䛻୙㊊䛧䛶䛔䛯䚹

䛭䛣䛷௒ᅇ㛤Ⓨ䛧䛯䜸䞊䝖䝇䝔䜰䛾㉮⾜⢭ᗘ䜢ホ౯䛩

䜛㝿䛻䚸䜽䝪䝍ཬ䜃䜽䝪䝍䛾Ꮚ఍♫䛷䛒䜛䜽䝞䞁䝷䞁䝗♫

䛾䝜䜴䝝䜴䜢䜒䛸䛻ᛶ⬟ホ౯䛾ᇶ‽䜢ᐃ䜑䛯䚹⢭ᗘ䛾ᛶ

⬟ホ౯䛸䛧䛶㻠✀㢮䛾㉮⾜᮲௳䛷ホ౯ヨ㦂䜢ᐇ᪋䛧䚸➇

ྜ௚♫ྠ➼௨ୖ䛾⢭ᗘ䛷ไᚚྍ⬟䛷䛒䜛䛣䛸䜢☜ㄆ䛧

䛯䚹䜎䛯䚸௒ᚋ䛾⮬ື㉮⾜ไᚚ㛤Ⓨ䛷ά⏝䛷䛝䜛ホ౯ᇶ

‽䜢♫ෆ䛻⵳✚䛧䛯䚹

㻠㻚㻝㻚㻞䚷ゎỴ⟇

㻔㻝㻕᳨ド䛩䜛ヨ㦂᮲௳

㻌௒ᅇ㛤Ⓨ䛧䛯䜸䞊䝖䝇䝔䜰䛿┤⥺䛸᭤⥺䛾㉮⾜䛜ྍ

⬟䛷䛒䜚䚸䛭䜜䛮䜜䛾ไᚚ⢭ᗘホ౯䛜ᚲせ䛷䛒䜛䚹┤

⥺䚸᭤⥺㉮⾜䛷䜸䞊䝖䝇䝔䜰䛾ไᚚ⢭ᗘ䛻᭱䜒ᙳ㡪䜢

୚䛘䜛せᅉ䛿䝖䝷䜽䝍䛾㉮⾜㌴㏿䛷䛒䜛䛸⪃䛘䛯䚹䜎

䛯᭤⥺㉮⾜䛷䛿᭤⥺⤒㊰䛾ᙧ≧䛸᭤⥺䛾᭤⋡༙ᚄ䜒

ไᚚ⢭ᗘ䛻኱䛝䛺ᙳ㡪䜢୚䛘䜛䛸⪃䛘䛯䚹ୖ記䛾᳨ウ

⤖ᯝ䛛䜙䚸᳨ド䛩䜛ヨ㦂᮲௳䛸䛧䛶㉮⾜㌴㏿䚸᭤⥺⤒

㊰ᙧ≧䚸ཬ䜃᭤⥺⤒㊰䛾᭤⋡༙ᚄ䜢タᐃ䛩䜛ᚲせ䛜

䛒䛳䛯䚹䜸䞊䝖䝇䝔䜰䜢౑⏝䛩䜛䝅䞊䝎䚸䝇䝥䝺䞊䝲➼
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㻲㼕㼓㻚㻌㻤㻌Relationship of Velocity and Upper Steering 

Angle for Steering
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㻲㼕㼓㻚㻌㻥㻌Appearance of M7 Tractor
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A shortage of skilled human resources is becoming a 
serious problem in Japanese agriculture. In this situation, 
GNSS-based (Global Navigation Satellite System) 
automatic steering systems are considered an effective 
way to solve this problem. In particular, a rice-
transplanter with an automatic steering system is 
strongly desired because of the fact that rice-planting is 
one of the most difficult tasNs of rice cropping� HoZeYer� 
conventional automatic steering systems are hard to 
install in rice-transplanters because of problems with 
operating accuracy, production costs and usability. Kubota 
made original efforts and developed a “Keeping Straight 
Function” as an inexpensive, high-performance, 
automatic steering system for rice-transplanters. This 
paper describes our efforts in development.

䛆Key Word䛇 
Robot, Automatic Steering, GNSS, GPS (Global 
Positioning System), Sensor Fusion
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Development of Rice-transplanter with Keeping Straight Function

┤㐍䜻䞊䝥ᶵ⬟௜⏣᳜ᶵ䛾㛤Ⓨ

1. 䛿䛨䜑䛻

㏆ᖺ䛾᪥ᮏ㎰ᴗ䛻䛚䛔䛶䛿䚸㧗㱋໬䜔ᚋ⥅⪅୙㊊䜢⫼ᬒ

䛸䛩䜛ᑵ㎰⪅ᩘ䛾ῶᑡ䛻䜘䜚䚸㞳㎰䜔㎰ᆅጤク䛾ቑຍ䛜㐍䜣

䛷䛔䜛䚹㎰ᯘỈ⏘┬䛜බ⾲䛧䛶䛔䜛㈨ᩱ
㻝㻕㻞㻕
䛻䜘䜜䜀䚸㻞㻜㻝㻣ᖺ

䛾㎰ᴗᑵᴗேཱྀ䛿㻝㻤㻝୓㻢༓ே䛷䛒䜚䚸㻞㻜㻜㻡ᖺ䛾⣙㻡㻠㻑䛻ῶᑡ

䛧䛶䛔䜛䚹䜎䛯䚸㻞㻜㻝㻣ᖺ䛾㎰ᴗᑵᴗேཱྀ䛻༨䜑䜛㻢㻡ṓ௨ୖ䛾

๭ྜ䛿㻢㻢㻚㻡㻑䛸䛺䛳䛶䛚䜚䚸㧗㱋໬䜢⌮⏤䛸䛩䜛ேဨῶᑡ䛿௒

ᚋ䜒ຍ㏿䛧䛶䛔䛟䛸⪃䛘䜙䜜䜛㻔ᅗ㻝㻕䚹୍᪉䛷䚸㻞㻜㻝㻡ᖺ䛾᪂つᑵ

㎰⪅ᩘ䛿㻡ᖺ䜆䜚䛻㻢୓ே䜢㉸䛘䛶䛔䜛䜒䛾䛾
㻟㻕
䚸≉䛻⇍⦎䛧䛯

ᢏ⬟䛜ᚲせ䛸䛥䜜䜛సᴗ䛻䛚䛔䛶䚸సᴗேဨ䛾୙㊊䛜῝้໬

䛧䛶䛔䜛䚹

ᵝ䚻䛺✄సᇶᖿసᴗ䛾୰䛷䜒䚸≉䛻㧗䛔⢭ᗘ䛜ồ䜑䜙䜜䜛

సᴗ䛜⏣᳜సᴗ䛷䛒䜛䚹సᴗ⢭ᗘ䛜ప䛟䚸ⱑ䛾᳜௜䛡㊧䛜⺬

⾜䛧䛶䛔䜛䛸䚸✄䛾⏕⫱୙Ⰻ䜔཰✭సᴗ䛾ຠ⋡పୗ䛻䛴䛺䛜

䜚䚸⤖ᯝⓗ䛻཰㔞పୗ䜢ᘬ䛝㉳䛣䛩䛯䜑䛷䛒䜛䚹䛧䛛䛧䚸พฝ

䛜ከ䛟䚸䛼䛛䜛䜏䛻䜘䜛䝍䜲䝲䛾⁥䜚䛜㢖⦾䛻Ⓨ⏕䛩䜛Ỉ⏣䛷

⏣᳜ᶵ䜢䜎䛳䛩䛠䛻㉮䜙䛫䜛䛣䛸䛿䚸ᮍ⇍⦎䜸䝨䝺䞊䝍䛻䛸䛳

䛶䛿㞴䛧䛟䚸⇍⦎䜸䝨䝺䞊䝍䛻䛸䛳䛶䜒㞟୰䜢せ䛩䜛㈇ᢸ䛾኱

䛝䛺సᴗ䛷䛒䜛䚹

㏆ᖺ䛷䛿ᾏእ䜢୰ᚰ䛻䚸඲ᆅ⌫⯟ἲ⾨ᫍ䝅䝇䝔䝮㻔㻳㻺㻿㻿㻕

䜢ά⏝䛧䛯㎰ᴗᶵᲔ䛾⮬ືไᚚᢏ⾡䛾㛤Ⓨ䛸ᑟධ䛜㐍䜣䛷

䛔䜛䚹䛣䛾ᢏ⾡䛿䚸ᮍ⇍⦎䜸䝨䝺䞊䝍䛷䜒⡆༢䛻㧗⢭ᗘ䛺సᴗ

䛜䛷䛝䜛䛰䛡䛷䛺䛟䚸⇍⦎䜸䝨䝺䞊䝍䛻䛸䛳䛶䜒సᴗ䛾┬ຊ໬

䛜ྍ⬟䛺䛣䛸䛛䜙䚸᪥ᮏ㎰ᴗ䛾ᢪ䛘䜛ၥ㢟䛻ᑐ䛩䜛ゎỴ⟇䛾

୍䛴䛸䛺䜚ᚓ䜛ᢏ⾡䛷䛒䜛䚹䛧䛛䛧䚸ᑟධ䝁䝇䝖䛜㧗㢠䛷䛒䜛䚸

ึᮇタᐃ䛺䛹䛾᧯స䛜」㞧䛷⩦⇍䛻᫬㛫䛜䛛䛛䜛䚸䛸䛔䛳䛯

ၥ㢟Ⅼ䜒䛒䜚䚸ᅜෆ㎰ᐙ䛷䛾ᬑཬ䛿䛣䜜䜎䛷㝈ᐃⓗ䛷䛒䛳䛯䚹

⛣᳜ᶵᢏ⾡㒊䠋ᶵᲔ◊✲➨୍㒊
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㻞㻚 㛤Ⓨ䛾䝁䞁䝉䝥䝖䛸┠ᶆ್

ᅜෆ㎰ᐙ䛻ᗈ䛟ཷධ䜜䜙䜜䚸⮫᫬㞠⏝⪅䛺䛹䛾ᮍ⇍⦎

䜸䝨䝺䞊䝍䛷䜒⡆༢䛻㧗⢭ᗘ䛺⏣᳜సᴗ䛜⾜䛘䜛〇ရ䛸

㻔㻝㻕Ⰻዲ䛺᧯సᛶ

㻌ึ 䜑䛶౑⏝䛩䜛䜸䝨䝺䞊䝍䛷䛒䛳䛶䜒▷᫬㛫䛾ᣦᑟ䛾

䜏䛷᧯స䜢⩦ᚓ䛷䛝䜛䚸ㄡ䛷䜒⡆༢䛻౑䛘䜛ᶵ⬟䛸䛩

䜛䛣䛸䜢┠ᶆ䛸䛧䛯䚹

㻔㻞㻕㧗䛔సᴗ⢭ᗘ

㻌⏣᳜సᴗ䛻䛚䛔䛶䛿䚸᮲㛫㻔ⱑิ䛾㛫㝸㻕䜢㻟㻜㻌㼏㼙䛸䛩

䜛䛣䛸䛜୍⯡ⓗ䛷䛒䜛䚹䛭䛣䛷䚸୍⯡ⓗ䛺సᴗ᮲௳䛷ⱑ

ิྠኈ䛾㔜䛺䜚䛜Ⓨ⏕䛧䛺䛔䜘䛖䚸┠ᶆ㉮⾜䝷䜲䞁䛛䜙

䛾ㄗᕪ䛜㼼㻝㻜㻌㼏㼙௨ୗ䛸䛺䜛సᴗ⢭ᗘ䜢┠ᶆ䛸䛧䛯䚹

㻞 䠉 㻝 㛤Ⓨ䛾䝁䞁䝉䝥䝖

㻞 䠉 㻞 㛤Ⓨ┠ᶆ

㻟㻚 ゎỴ䛩䜉䛝ᢏ⾡ㄢ㢟

㻔㻝㻕⡆༢䛷౑䛔䜔䛩䛔᧯స䜲䞁䝍䝣䜵䞊䝇䛾ᐇ⌧

㻌᪤Ꮡ䛾⮬ື᧯⯦⿦⨨䛿⏬㠃䜢ぢ䛺䛜䜙」㞧䛺タᐃ㡯┠

㻔㉮⾜䝟䝍䞊䞁䜔సᴗᶵ䛾ᖜ䛺䛹㻕䜢ධຊ䛩䜛䛸䛔䛳䛯᧯

స䛜ᚲせ䛷䛒䜚䚸ึ䜑䛶౑⏝䛩䜛䜸䝨䝺䞊䝍䛻䛿᧯స䛜

㞴䛧䛔䚹ㄡ䛷䜒⡆༢䛻౑䛘䜛᧯సᛶ䜢ᐇ⌧䛩䜛䛯䜑䚸䜸

䝨䝺䞊䝍䛾⾜䛖䜉䛝᧯స䛜䛺䜛䜉䛟ᑡ䛺䛟䛺䜛䜘䛖䛻᧯స

䜲䞁䝍䝣䜵䞊䝇䜢ᵓᡂ䛩䜛ᚲせ䛜䛒䛳䛯䚹

㻔㻞㻕㧗⢭ᗘ䝉䞁䝅䞁䜾ᢏ⾡䛾☜❧

㻌䝸䞊䝈䝘䝤䝹䛺㈍኎౯᱁䛷⏣᳜సᴗ䛻ᚲせ䛺㧗⢭ᗘ 

఩䜢ᐇ⌧䛩䜛䛯䜑䚸Ᏻ౯䛺䝉䞁䝃䛾⤌ྜ䛫䛻䜘䜛⊂⮬䛾

 ఩⢭ᗘྥୖᢏ⾡䜢㛤Ⓨ䛩䜛ᚲせ䛜䛒䛳䛯䚹

㻔㻟㻕⏣᳜ᶵ䛻ᑐᛂྍ⬟䛺┤㐍ไᚚᢏ⾡䛾☜❧

㻌Ỉ⏣ᅡሙ䛻䛚䛔䛶䛿䚸Ἶ䛻䜘䜛⁥䜚䜔䚸⪔┙䛾พฝ䛻䝍

䜲䝲䛜䛿䜎䜚㎸䜐䛣䛸䛻䜘䜛᧯⯦≉ᛶ䛾ኚ໬䛺䛹䚸≉᭷

䛾⌧㇟䛜Ⓨ⏕䛩䜛䚹┠ᶆ䛸䛩䜛సᴗ⢭ᗘ䜢ᐇ⌧䛩䜛䛯

䜑䚸䛣䜜䜙䛾⌧㇟䜢⪃៖䛧䛯⏣᳜ᶵྥ䛡䛾᪂䛯䛺ไᚚᢏ

⾡䜢㛤Ⓨ䛩䜛ᚲせ䛜䛒䛳䛯䚹

㻔㻠㻕䜸䝨䝺䞊䝍䛜Ᏻᚰ䛧䛶౑䛘䜛ᨭ᥼ᶵ⬟䛾ᐇ⌧

㻌㛤Ⓨᶵ⬟䛿ᮍ⇍⦎䜸䝨䝺䞊䝍䛻䜘䜛౑⏝䜢᝿ᐃ䛧䛶䛚

䜚䚸䝠䝳䞊䝬䞁䜶䝷䞊䛾Ⓨ⏕㢖ᗘ䛜㧗䛔䛣䛸䛜ᠱᛕ䛥䜜

䜛䚹ㄡ䛷䜒Ᏻᚰ䛧䛶⏣᳜సᴗ䛜⾜䛘䜛䜘䛖䚸䜸䝨䝺䞊䝍䜢

ᨭ᥼䛩䜛ᶵ⬟䛾㛤Ⓨ䛜ᚲせ䛷䛒䛳䛯䚹

䛩䜛䛯䜑䚸䛂ㄡ䛷䜒䞉⡆༢䛻䞉ᴦ䛻⏣᳜䛘䛜䛷䛝䜛ᶵᲔ䛃䜢

㛤Ⓨ䛾䝁䞁䝉䝥䝖䛸䛧䛯䚹

㻔㻟㻕Ᏻᚰ䛧䛶సᴗ䛷䛝䜛ᶵ⬟タィ

㻌୙ὀព䜔ㄗ᧯స䜈䛾ᑐ⟇ᶵ⬟䜢┒䜚㎸䜏䚸ㄡ䛷䜒Ᏻᚰ

䛧䛶సᴗ䛷䛝䜛ᶵ⬟タィ䜢┠ᶆ䛸䛧䛯䚹

㻔㻠㻕䝸䞊䝈䝘䝤䝹䛺㈍኎౯᱁

㻌඲ᅜ䛾㈍኎㛵ಀ⪅䛛䜙ᗈ䛟ពぢ䜢཰㞟䛧䚸ᅜෆ㎰ᐙ䛻

ᗈ䛟ཷධ䜜䜙䜜䜛㈍኎౯᱁䜢᳨ウ䛧䛯䚹䛭䛾⤖ᯝ䚸ᚑ

᮶ᶵ䛛䜙㻝㻜㻑௨ୗ䛾㈍኎౯᱁䜰䝑䝥䛷〇ရ໬䛩䜛䛣䛸䜢

┠ᶆ䛻タᐃ䛧䛯䚹

䛭䛣䛷䜽䝪䝍䛷䛿䚸ᅜෆ㎰ᐙ䛾䝙䞊䝈䛻ྜ䜟䛫䛯⏣᳜ᶵྥ

䛡┤㐍⮬ື᧯⯦ᶵ⬟㻔┤㐍䜻䞊䝥ᶵ⬟㻕䛾㛤Ⓨ䛻ྲྀ䜚⤌䜣䛰

㻔ᅗ㻞㻕䚹ᮏ✏䛷䛿䜽䝪䝍⊂⮬䛾ᢏ⾡㛤Ⓨ䛻䛴䛔䛶紹介䛩䜛䚹

ᅗ 㻝䚷㎰ᴗᑵᴗேཱྀ䛾᥎⛣

㻲㼕㼓㻚㻌㻝㻌Change in Agricultural Population
ᅗ 㻞䚷┤㐍䜻䞊䝥ᶵ⬟௜⏣᳜ᶵ 䛂㻱㻼㻤㻰㻙㻳㻿䛃 䠄㻤 ᮲䠅

㻲㼕㼓㻚㻌㻞㻌Rice-transplanter “EP8D-GS” with Automatic steering 
(8 rows)
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㻠㻚 㛤Ⓨᢏ⾡

୍⯡ⓗ䛺⏣᳜సᴗ䛷䛿䚸⏣᳜ᶵ䜢Ỉ⏣䛾㛗㎶᪉ྥ䛻

┤㐍㉮⾜䛥䛫䛺䛜䜙ⱑ䜢᳜௜䛡䜛䚹Ỉ⏣䛾➃䛻฿㐩䛩䜛䛸

㻝㻤㻜㼻᪕ᅇ䛧䚸ḟ䛿๓⾜⛬䛷᳜䛘䛯ⱑิ䛾㞄䛻ⱑ䜢᳜௜䛡

䛺䛜䜙㏫᪉ྥ䛻┤㐍㉮⾜䛩䜛䚹䛣䛾సᴗ䜢⧞䜚㏉䛧䛶Ỉ⏣

䛾඲㠃䛻ⱑ䜢᳜௜䛡䛶䛔䛟䚹䛩䛺䜟䛱䚸⏣᳜సᴗ䛾኱㒊ศ

䛿䚸䛒䜛Ỵ䜎䛳䛯᪉ྥ䜈䛾⏣᳜ᶵ䛾┤㐍㉮⾜䛷䛒䜛䛸䛔䛘

䜛䚹䛭䛣䛷䚸タᐃ䛧䛯᪉ྥ䜈䛾┤㐍㉮⾜䛻≉໬䛧䛯᧯స䜲

䞁䝍䝣䜵䞊䝇䜢⪃᱌䛧䛯䚹

᧯స㒊䛿ᅗ㻟䛻♧䛩䛸䛚䜚䚸ᚑ᮶ᶵ䛻䝇䜲䝑䝏䜢㻟䛴㏣ຍ

㻠 䠉 㻝 ᧯స䜲䞁䝍䝣䜵䞊䝇䛾㛤Ⓨ

䛧䛯䛰䛡䛾䝅䞁䝥䝹䛺ᵓᡂ䛸䛧䛯䚹㛤Ⓨᶵ⬟䛾᧯స᪉ἲ䜢

ᅗ㻠䛻♧䛩䚹䜸䝨䝺䞊䝍䛿䚸᭱ึ䛾⾜⛬䛷㻞䛴䛾䝇䜲䝑䝏㻔ᇶ

‽Ⓩ㘓䝇䜲䝑䝏㻔ጞⅬ㻭㻕䚸ᇶ‽Ⓩ㘓䝇䜲䝑䝏㻔⤊Ⅼ㻮㻕㻕䜢ᢲ䛧

䛶┤㐍⮬ື᧯⯦䛾つ⠊䛸䛺䜛┤⥺㻔ᇶ‽⥺㻕䜢Ⓩ㘓䛩䜛䚹Ⓩ

㘓ᚋ䛿㻝㻤㻜㼻᪕ᅇ䛧䛯ᚋ䚸᳜௜䛡㉮⾜䛧䛺䛜䜙⮬ື᧯⯦䛾

ධ㻛ษ䜢ษ䜚᭰䛘䜛䝇䜲䝑䝏㻔㻳㻿䝇䜲䝑䝏㻕䜢᧯స䛩䜛䛰䛡䛷

┤㐍⮬ື᧯⯦ᶵ⬟䜢౑⏝䛩䜛䛣䛸䛜䛷䛝䜛䚹䜸䝨䝺䞊䝍䛾

⾜䛖䜉䛝᧯స䜢⤠䜚㎸䜣䛰䛣䛸䛻䜘䜚䚸ㄡ䛻䛷䜒⡆༢䛻౑䛘

䜛᧯స䜲䞁䝍䝣䜵䞊䝇䜢ᐇ⌧䛩䜛䛣䛸䛜䛷䛝䛯䚹

㻠㻚㻞㻚㻝䚷఩⨨᝟ሗ䛾㧗⢭ᗘ໬

⏣᳜సᴗ䛾䜘䛖䛻㧗䛔 ఩⢭ᗘ䛜せồ䛥䜜䜛సᴗ䛻

㻳㻺㻿㻿䜢฼⏝䛩䜛ሙྜ䚸㻾㼀㻷㻙㻳㻺㻿㻿㻌㻔㻾㼑㼍㼘㻌㼀㼕㼙㼑㻌㻷㼕㼚㼑㼙㼍㼠㼕㼏㻌

䇵㻳㻺㻿㻿㻕䛸࿧䜀䜜䜛㧗⢭ᗘ䛺 ఩᪉ᘧ䜢฼⏝䛩䜛䛣䛸䛜୍

⯡ⓗ䛷䛒䜛䚹䛧䛛䛧㻾㼀㻷㻙㻳㻺㻿㻿䛿㧗౯䛷䛒䜚䚸䝖䝷䜽䝍䛺䛹

䛻ẚ䜉ᖺ㛫✌ാ⋡䛾ప䛔⏣᳜ᶵ䜈䛾ᦚ㍕䛿ᅔ㞴䛷䛒䛳

䛯䚹䛭䛣䛷ᮏ㛤Ⓨ䛷䛿䚸Ᏻ౯䚸୰⢭ᗘ䛺 ఩᪉ᘧ䛷䛒䜛

㻰㻳㻼㻿䚷㻔㻰㼕㼒㼒㼑㼞㼑㼚㼠㼕㼍㼘㻌㻳㻼㻿㻕䜢᥇⏝䛧䛯䚹

௒ᅇ᥇⏝䛧䛯㻰㻳㻼㻿䛾⤯ᑐ ఩⢭ᗘ䛿⣙㻢㻜㻌㼏㼙䛷䛒䜚䚸

┠ᶆ䛷䛒䜛㼼㻝㻜㻌㼏㼙䛸䛔䛖 ఩⢭ᗘ䜢‶䛯䛩䛣䛸䛜䛷䛝䛺

䛔䚹䛧䛛䛧䚸┦ᑐⓗ䛺఩⨨ኚ໬䛸䛔䛖ほⅬ䛷䛿䚸ᩘศ⛬ᗘ

䛾▷᫬㛫䛷䛒䜜䜀Ᏻᐃ䛧䛯 ఩䛜ྍ⬟䛷䛒䜛䚹୍᪉䛷䚸

⏣᳜సᴗ䛻䛚䛔䛶䛿㻝⾜⛬䛾᳜௜䛡㉮⾜䛻せ䛩䜛᫬㛫䛿

ᴫ䛽ᩘศ௨ෆ䛷䛒䜚䚸㻰㻳㻼㻿䛻䜘䛳䛶ẚ㍑ⓗ㧗⢭ᗘ䛺 

఩䛜ᐇ⌧ྍ⬟䛷䛒䜛䛸⪃䛘䛯䚹

㛤Ⓨ䛧䛯 ఩䜰䝹䝂䝸䝈䝮䜢ᅗ㻡䛻♧䛩䚹ไᚚ㛤ጞᆅ

㻠䠉 㻞㧗⢭ᗘ䝉䞁䝅䞁䜾ᢏ⾡䛾㛤Ⓨ

Ⅼ䜢ᇶ‽఩⨨䛸䛧䚸㉮⾜୰䛾┦ᑐⓗ䛺఩⨨ኚ໬䛻ᇶ䛵䛔

䛶┠ᶆ㉮⾜䝷䜲䞁䛛䜙䛾೫ᕪ䜢᥎ᐃ䛩䜛ಙྕฎ⌮䜰䝹䝂

䝸䝈䝮䛷䛒䜛䚹䛣䛾ᡭἲ䛻䜘䜚䚸ྛ⾜⛬䛷䛾᳜䛘ጞ䜑䛛䜙

᳜䛘⤊䜟䜚䜎䛷䛾㛫䚸㧗⢭ᗘ䛺఩⨨᝟ሗ䜢฼⏝䛧䛯ไᚚ

䛜ྍ⬟䛸䛺䛳䛯䚹

ᅗ 㻟䚷᧯స䜲䞁䝍䝣䜵䞊䝇
㻲㼕㼓㻚㻌㻟㻌Interface of the Developed System

ᅗ 㻠䚷㛤Ⓨᶵ⬟䛾౑⏝ᡭ㡰
㻲㼕㼓㻚㻌㻠㻌HoZ to 8se the DeYeloped System

ᅗ 㻡䚷┦ᑐⓗ఩⨨೫ᕪ
㻲㼕㼓㻚㻌㻡㻌Relative Positional Deviation
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㻠㻚㻟㻚㻝䚷᧯⯦ไᚚ䜰䝹䝂䝸䝈䝮䛾㛤Ⓨ

ᇶ‽⥺䛸䛾఩⨨೫ᕪ䜢᭱ᑠ䛸䛩䜛䜘䛖䛻᧯⯦ไᚚ䛧䛯

ሙྜ䚸ⱑ䜢᳜௜䛡䛯㌶㊧㻔᳜䛘㊧㻕䛿䝆䜾䝄䜾≧䛻䛺䛳䛶䛧

䜎䛖䚹䛣䛾ᡭἲ䛷䛿఩⨨೫ᕪ䛾⥲࿴䜢᭱ᑠ䛻䛷䛝䜛䛜䚸⇍

⦎䜸䝨䝺䞊䝍䛜ᡭື᧯⯦䛷᳜௜䛡䛯ሙྜ䛻ẚ䜉䛶⨾ほ䛜

ᝏ䛔䛸䛔䛖༳㇟䜢ᣢ䛯䜜䜔䛩䛔䚹

䛭䛣䛷⇍⦎䜸䝨䝺䞊䝍䛾䝝䞁䝗䝹᧯స䜢ศᯒ䛧䚸ே㛫䛾

㻠㻚㻟㻚㻞䚷Ỉ⏣ᅡሙ䛻䛚䛡䜛ไᚚᏳᐃᛶ䛾ྥୖ

Ỉ⏣ᅡሙ䛿ᅵ㉁䜔῝䛥䛺䛹䚸᮲௳䛾䜀䜙䛴䛝䛜㠀ᖖ䛻

኱䛝䛔䚹䛭䛾䛯䜑䚸⏣᳜ᶵ䛜᧯⯦䛻ᶵᩄ䛻཯ᛂ䛧䛶ᶵయ

䛾ྥ䛝䜢ኚ䛘䜛ሙྜ䜒䛒䜜䜀䚸๓㍯䛜䝇䝸䝑䝥䛧䛶᧯⯦㏻

䜚䛻⣲᪩䛟཯ᛂ䛧䛺䛔ሙྜ䜒䛒䜛䚹䛣䛾䛯䜑䚸┠ᶆ䛸䛾೫

ᕪ㔞䛻ᛂ䛨䛶᧯⯦ゅᗘ䜢Ỵᐃ䛩䜛䛸䛔䛖୍⯡ⓗ䛺᧯⯦ไ

ᚚ䛾ᡭἲ䛷䛿䚸⢭ᗘ䛾Ⰻ䛔㉮⾜ไᚚ䜢⾜䛖䛣䛸䛿ᅔ㞴䛷

䛒䜛䚹

㻠㻚㻞㻚㻞䚷᪉఩ゅ᝟ሗ䛾㧗⢭ᗘ໬

㧗⢭ᗘ䛺᪉఩ゅ᝟ሗ䜢ᚓ䜛䛯䜑䚸Ᏻ౯ᆺ䛾័ᛶ䝉䞁

䝃䛷䛒䜛㻹㻱㻹㻿㻌㻔㻹㼕㼏㼞㼛㻌㻱㼘㼑㼏㼠㼞㼛㻌㻹㼑㼏㼔㼍㼚㼕㼏㼍㼘㻌㻿㼥㼟㼠㼑㼙㼟㻕㻌 㻵㻹㼁㻌

㻔㻵㼚㼑㼞㼠㼕㼍㼘㻌㻹㼑㼍㼟㼡㼞㼑㼙㼑㼚㼠㻌㼁㼚㼕㼠㼟㻕䜢᥇⏝䛧䛯䚹㻵㻹㼁䛻䛿䚸▷ᮇ

ⓗ䛻䛿㧗⢭ᗘ䛺᪉఩ゅ₇⟬䛜ྍ⬟䛰䛜䚸᫬㛫䛸䛸䜒䛻ㄗ

ᕪ䛜ቑ኱䛧䛶䛔䛟䛸䛔䛖≉ᚩ䛜䛒䜛䚹୍᪉䛷䚸㻰㻳㻼㻿䛻䜘䛳

䛶䜒㻞Ⅼ䛾఩⨨᝟ሗ䛛䜙᪉఩ゅ䜢₇⟬䛩䜛䛣䛸䛜䛷䛝䜛

䛜䚸఩⨨᝟ሗ䛾ㄗᕪ䛻䜘䜛ᙳ㡪䜢኱䛝䛟ཷ䛡䜛䛸䛔䛖≉ᚩ

䛜䛒䜛䚹䛭䜜䛮䜜䛾ಙྕ䛜␗䛺䜛ㄗᕪ≉ᛶ䜢ᣢ䛴䛣䛸䛻

╔┠䛧䚸䝉䞁䝃䝣䝳䞊䝆䝵䞁ฎ⌮䛻䜘䜛㧗⢭ᗘ໬䛜ྍ⬟䛷

䛒䜛䛸⪃䛘䛯䚹

᪉఩ゅ䜢⿵ṇ䛩䜛䝣䜱䝹䝍䛾ᵓᡂ䜢ᅗ㻢䛻♧䛩䚹䛭䜜䛮

䜜䛾䝉䞁䝃䛛䜙ᚓ䜙䜜䛯᪉఩ゅ䛻䜹䝹䝬䞁䝣䜱䝹䝍䜢㐺

⏝䛩䜛䛣䛸䛷⢭ᗘྥୖ䜢ᅗ䛳䛯䚹䜹䝹䝬䞁䝣䜱䝹䝍䛸䛿䚸ㄗ

㻠 䠉 㻟 ┤㐍ไᚚᢏ⾡䛾㛤Ⓨ

᧯⯦᧯స䛻㏆䛔⁥䜙䛛䛺ไᚚ䛸䛩䜛᪉ἲ䜢ᚿྥ䛩䜛䛣䛸

䛻䛧䛯䚹ලయⓗ䛻䛿䚸䛂┠ᶆ᪉఩䛛䜙䛾᪉఩೫ᕪ᭱ᑠ㻔┠

ᶆ᪉఩䛻ྥ䛛䛳䛶䜎䛳䛩䛠㉮䜛㻕䛃ཬ䜃䛂┠ᶆ㌶㊧䛛䜙䛾఩

⨨೫ᕪ᭱ᑠ䛃䛸䛔䛖㻞✀㢮䛾ไᚚ┠ᶆ䜢タᐃ䛧䚸䛭䜜䜙䜢

ྜᡂ䛩䜛䛣䛸䛷᧯⯦ฟຊ䜢Ỵᐃ䛩䜛䛸䛔䛖ไᚚ䜰䝹䝂䝸䝈

䝮䜢㛤Ⓨ䛧䛯㻔ᅗ㻤㻕䚹

䛭䛣䛷䚸┠ᶆ䛸䛾೫ᕪ㔞䛻ຍ䛘䚸㌴୧䛾≧ἣ䛻ᛂ䛨䛶

᧯⯦ゅᗘ䜢Ỵᐃ䛩䜛᧯⯦ไᚚ䜰䝹䝂䝸䝈䝮䜢⪃᱌䛧䚸᪉

఩ཬ䜃఩⨨᝟ሗ䛻ᇶ䛵䛔䛶㌴୧䛜ᡤᮃ䛾ᣲື䛸䛺䜛䜘䛖

䛺ไᚚ⣔䜢ᵓᡂ䛧䛯䚹䛣䜜䛻䜘䜚䚸౛䛘䜀⁥䜚䜔䛩䛔ᅡሙ

䛷䛿⮬ືⓗ䛻኱䛝䛺᧯⯦ゅ䛸䛺䜛䜘䛖䛻ไᚚ䛥䜜䜛䛺䛹䚸

ᖜᗈ䛔᮲௳ୗ䛷Ᏻᐃ䛧䛯ᛶ⬟䜢Ⓨ᥹䛩䜛䝻䝞䝇䝖ᛶ䛾㧗

䛔ไᚚ䜢ᐇ⌧䛩䜛䛣䛸䛜䛷䛝䛯䚹

ᕪ≉ᛶ䛾␗䛺䜛」ᩘಙྕ䛛䜙┿್䜢᥎ᐃ䛩䜛≧ែ᥎ᐃ

䜰䝹䝂䝸䝈䝮䛷䛒䜛䚹ᮏᵓᡂ䛿୍⯡䛻┦⿵䝣䜱䝹䝍䛸࿧䜀

䜜䚸ㄗᕪᡂศ䜢䜹䝹䝬䞁䝣䜱䝹䝍䛷ண 䛧䚸䛣䛾ㄗᕪண 

್䜢ඖ䛾ಙྕ䛛䜙ᕪ䛧ᘬ䛟䛸䛔䛖ᡭἲ䛷䛒䜛䚹䛣䛾ᡭἲ䛻

䜘䜚䚸㻵㻹㼁䛾᫬㛫⤒㐣䛻䜘䜛ㄗᕪ䜢䜻䝱䞁䝉䝹䛧䚸㧗⢭ᗘ

䛺᪉఩ゅ₇⟬䛜ྍ⬟䛸䛺䛳䛯㻔ᅗ㻣㻕䚹

ᅗ 㻢䚷䝣䜱䝹䝍ᵓᡂ
㻲㼕㼓㻚㻌㻢㻌&onfiguration of the Filter

ᅗ 㻣䚷䝉䞁䝃䝣䝳䞊䝆䝵䞁䛻䜘䜛⢭ᗘྥୖ
㻲㼕㼓㻚㻌㻣㻌Accuracy Improvement Due to Sensor Fusion
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㻠㻚㻠㻚㻝䚷␏䜈䛾᥋㏆㜵Ṇᶵ⬟

┤㐍⮬ື᧯⯦ᶵ⬟䛾౑⏝୰䛿᧯⯦᧯స䛻㞟୰䛩䜛ᚲ

せ䛜䛺䛟䛺䜛䛯䜑䚸䜸䝨䝺䞊䝍䛿ᚋ䜝䜢᣺䜚㏉䛳䛶᳜௜䛡㊧

䜢☜ㄆ䛷䛝䜛䛸䛸䜒䛻䚸ⱑ䜔⫧ᩱ䚸⸆๣䛾ῶ䜚ලྜ䛺䛹䛻

䜒ព㆑䜢ྥ䛡䛺䛜䜙సᴗ䜢⾜䛖䛣䛸䛜䛷䛝䜛䚹୍᪉䛷䚸⮬䜙

᧯⯦᧯స䜢⾜䛖ሙྜ䛸ẚ䜉䛶๓᪉䜈䛾ὀពຊ䛜పୗ䛧䚸

␏䜈䛾᥋㏆䛻Ẽ䛜௜䛛䛪䛻஌䜚ୖ䛢䛶䛧䜎䛔䜸䝨䝺䞊䝍

䛻୙Ᏻឤ䜢୚䛘䜛ᜍ䜜䛜䛒䜛䚹䛭䛣䛷䚸␏䜈䛾᥋㏆䜢᳨▱

䛧䚸⾪✺䜔஌䜚ୖ䛢䜢㜵Ṇ䛩䜛ᶵ⬟䛜ᚲせ䛷䛒䛳䛯䚹

䛭䛣䛷䚸఩⨨᝟ሗ䜢฼⏝䛧䛶␏䜈䛾᥋㏆䜢᳨ฟ䛩䜛䜰

䝹䝂䝸䝈䝮䜢㛤Ⓨ䛧䛯㻔ᅗ㻥㻕䚹䛣䜜䛿๓⾜⛬䛷᳜௜䛡సᴗ

䜢㛤ጞ䛧䛯ᆅⅬ䜢௬᝿ⓗ䛺␏఩⨨䛸䛧䛶Ⓩ㘓䛩䜛䛣䛸䛷ᐇ

⌧䛧䛯䚹䜎䛯䚸⏣᳜ᶵ䛾㟁⿦䝅䝇䝔䝮䛸㐃ື䛧䚸⮬ື᧯⯦

୰䛻␏䜈䛾᥋㏆䛜᳨ฟ䛥䜜䜛䛸䝤䝄䞊㆙ሗ䜢྿㬆䚸␏䛾

┤๓䜎䛷฿㐩䛩䜛䛸䜶䞁䝆䞁䜢⮬ື೵Ṇ䛩䜛䛣䛸䛷䚸࿘ᅖ

㻠㻚㻠㻚㻞䚷Ỉ⏣እ䛷䛾ㄗ౑⏝㜵Ṇᶵ⬟

㎰㐨䛷䛾㧗㏿㉮⾜୰䜔䝖䝷䝑䜽䜈䛾✚䜏ୗ䜝䛧సᴗ୰

䛺䛹䛻䚸ㄗ䛳䛶⮬ື᧯⯦ᶵ⬟䛜᭷ຠ䛻䛺䛳䛯ሙྜ䚸ᛮ䜟

䛼᪉ྥ䜈䛾᧯⯦䛻䜘䜚䜸䝨䝺䞊䝍䛻୙Ᏻ䜢୚䛘䜛ྍ⬟ᛶ

䛜䛒䜛䚹䛭䛣䛷䚸Ỉ⏣ෆ䛷䛾᳜௜䛡సᴗ᫬䛻䛾䜏䚸┤㐍

⮬ື᧯⯦䛜౑⏝䛷䛝䜛ᶵ⬟タィ䛸䛩䜛ᚲせ䛜䛒䛳䛯䚹

⏣᳜ᶵ䛾᳜௜䛡㒊䛻䛿䚸䝣䝻䞊䝖䛸࿧䜀䜜䜛㒊ရ䛜⿦

ഛ䛥䜜䛶䛔䜛㻔ᅗ㻝㻜㻕䚹᳜௜䛡సᴗ᫬䛻䛿᳜௜䛡㒊䜢ୗ㝆

఩⨨䛻䝉䝑䝖䛧䚸䛣䛾䝣䝻䞊䝖䜢᥋ᆅ䛥䛫䜛䛣䛸䛷䚸Ἶ㠃䜢

ᆒ䛧䛺䛜䜙సᴗ䜢⾜䛖䚹୍᪉䛷䚸Ỉ⏣䛾እ䜢㉮⾜䛩䜛䛸䛝

䛻䛿䚸䝣䝻䞊䝖䛜ᆅ㠃䛸᥋ゐ䛧䛺䛔䜘䛖䛻᳜௜䛡㒊䛿ୖ᪼

఩⨨䛻䛒䜛䚹䛩䛺䜟䛱䚸䝣䝻䞊䝖䛾᥋ᆅ≧ែ䜢┘ど䛩䜛

䛣䛸䛷䚸᳜௜䛡సᴗ୰䛷䛒䜛䛛䛹䛖䛛䜢ุ᩿䛷䛝䜛䛸⪃䛘

䛯䚹䝣䝻䞊䝖䛾᥋ᆅ䜢᳨ฟ䛩䜛䝉䞁䝃䜢฼⏝䛧䚸᥋ᆅ≧ែ

㻠䠉 㻠Ᏻᚰ䝃䝫䞊䝖ᶵ⬟䛾㛤Ⓨ

䛻ព㆑䜢ྥ䛡䛺䛜䜙䛷䜒Ᏻᚰ䛧䛶సᴗ䛜⾜䛘䜛ᶵ⬟䛻௙

ୖ䛢䛯䚹

䛾᫬䛻䛾䜏⮬ື᧯⯦ᶵ⬟䜢᭷ຠ䛻䛷䛝䜛䜘䛖䛻䝋䝣䝖䜴䜵

䜰䜢タィ䛧䛯䚹Ỉ⏣䛾እ䛷ㄗ䛳䛶⮬ື᧯⯦ᶵ⬟䛜᭷ຠ䛸

䛺䜛䛣䛸䜢㜵䛞䚸Ᏻᚰ䛧䛶సᴗ䛷䛝䜛ᶵ⬟䜢ᐇ⌧䛷䛝䛯䚹

ᅗ 㻤䚷᧯⯦ไᚚ䝤䝻䝑䜽
㻲㼕㼓㻚㻌㻤㻌Block Diagram of Control

ᅗ 㻥䚷␏᥋㏆㜵Ṇᶵ⬟
㻲㼕㼓㻚㻌㻥㻌Approach Preventing Function

ᅗ 㻝㻜䚷᳜௜䛡㒊䝣䝻䞊䝖
㻲㼕㼓㻚㻌㻝㻜㻌Floating Plate



┤
㐍
各
呎
プ
ᶵ
能
௜
⏣
᳜
ᶵ
の
㛤
Ⓨ

≉　

㞟　

ㄽ　

ᩥ

KUBOTA TECHNICAL REPORT No.51

2 2

25

㻢㻚 䛚䜟䜚䛻

㻡㻚 ᕷሙ㐺ྜᛶ䛾ホ౯

ேᮦ୙㊊䛜῝้໬䛩䜛᪥ᮏ㎰ᴗ䛾ㄢ㢟ゎỴ䛾䛯䜑䚸ᴗ⏺

ึ䛸䛺䜛⏣᳜ᶵྥ䛡┤㐍⮬ື᧯⯦ᶵ⬟䛷䛒䜛䛂┤㐍䜻䞊䝥ᶵ

⬟䛃䛾㛤Ⓨ䛻ྲྀ䜚⤌䜣䛰䚹⊂⮬䛾 ఩䚸ไᚚᢏ⾡㛤Ⓨ䛻䜘䜚䚸

ప౯᱁䛺䛜䜙䜸䝨䝺䞊䝍䛾⇍⦎ᗘ䛻ᕥྑ䛥䜜䛺䛔㧗⢭ᗘ⏣᳜

సᴗ䜢ᐇ⌧䛷䛝䛯㻔ᅗ㻝㻟㻕䚹᭦䛻䝅䞁䝥䝹䛺᧯స䜲䞁䝍䝣䜵䞊䝇

䜔Ᏻᚰ䝃䝫䞊䝖ᶵ⬟䜢⧊䜚㎸䜐䛣䛸䛷䚸ㄡ䛻䛷䜒౑䛔䜔䛩䛔ᶵ

⬟䛻௙ୖ䛢䛯䚹┤㐍䜻䞊䝥ᶵ⬟䜢ᦚ㍕䛧䛯⏣᳜ᶵ䛿㻞㻜㻝㻢ᖺ㻥

᭶䜘䜚㈍኎䜢㛤ጞ䛧䛶䛔䜛䚹㈍኎㛤ጞ௨㝆䛾ྠ䜽䝷䝇⏣᳜ᶵ

ฟⲴྎᩘ䛾䛖䛱⣙㻡㻜㻑䛜┤㐍䜻䞊䝥ᶵ⬟䜢ᦚ㍕䛧䛯䝰䝕䝹䛸

䛺䛳䛶䛚䜚䚸ᅜෆ㎰ᐙ䛻ᗈ䛟ཷධ䜜䜙䜜䜛〇ရ䛸䛺䛳䛯䚹

ᮏ㛤Ⓨ䜢㏻䛧䛶䚸௒ᚋ䛾᪥ᮏ㎰ᴗ䛻ᚲせ୙ྍḞ䛷䛒䜛⮬ື

㉮⾜䜔䝻䝪䝑䝖໬䛸䛔䛳䛯ඛ㐍ᢏ⾡䛾♫఍ᐇ⿦䛻ᐤ୚䛩䜛䛣䛸

඲ᅜྛᆅ䛷䝰䝙䝍ヨ㦂䜢ᐇ᪋䛧䚸㛤Ⓨ䛧䛯┤㐍䜻䞊䝥ᶵ⬟

䛾ホ౯䜢⾜䛳䛯䚹ྛᆅ䛻䛚䛡䜛᳜௜䛡㊧䛾෗┿䜢ᅗ㻝㻝䛻䚸 

ᐃ䝕䞊䝍䛛䜙ᚓ䜙䜜䛯఩⨨೫ᕪ䛾㻥㻡㻑ಙ㢗༊㛫䜢⾲㻝䛻♧䛩䚹

ᖜᗈ䛔సᴗ᮲௳䛻䛚䛔䛶䚸┠ᶆ䛸䛩䜛㼼㻝㻜㻌㼏㼙௨ୗ䛾఩⨨೫

ᕪ䜢㐩ᡂ䛷䛝䜛䛣䛸䜢☜ㄆ䛷䛝䛯䚹

䝰䝙䝍ヨ㦂䛷ᐇ᪋䛧䛯䝴䞊䝄䜰䞁䜿䞊䝖䛾⤖ᯝ䜢⾲㻞ཬ䜃ᅗ

㻝㻞䛻♧䛩䚹㛤Ⓨ┠ᶆ䛷䛒䛳䛯䛂᧯స䛾⡆༢䛥䛃䛂సᴗ⢭ᗘ䛃䛂Ᏻ

ᚰసᴗ䛃䛻䛴䛔䛶䚸䛭䜜䛮䜜㻥㻟㻑䚸㻤㻣㻑䚸㻤㻜㻑䛾䝴䞊䝄䛜䛂ホ౯

䛩䜛䛃䛸ᅇ⟅䛧䛯䚹䜎䛯䚸ᚑ᮶ᶵ㻗㻝㻜㻑䛸䛔䛖㛤Ⓨᶵ䛾㈍኎౯᱁

䜢⪃៖䛧䚸䛂㉎ධ䛩䜛౯್䛜䛒䜛䛛䛹䛖䛛䛃䛻䛴䛔䛶䜒ពぢ䜢཰

㞟䛧䛯⤖ᯝ䚸⣙㻥㻜㻑䛾䝴䞊䝄䛜䛂㉎ධ䛩䜛౯್䛜䛒䜛䛃䛸ᅇ⟅

䛧䛯䚹䛣䜜䜙䛾䜰䞁䜿䞊䝖⤖ᯝ䛻䜘䜚䚸㛤Ⓨᶵ⬟䛜ᅜෆ㎰ᐙ䛾

䝙䞊䝈䛻ྜ䛳䛯〇ရ䛸䛺䛳䛶䛔䜛䛣䛸䜢☜ㄆ䛷䛝䛯䚹

䛜䛷䛝䛯䛸⪃䛘䜛䚹㎰సᴗ䛾᭦䛺䜛ຠ⋡໬䛾䛯䜑䚸௒ᚋ䜒ᴗ⏺

䛻ඛ㥑䛡䛯᪂ᢏ⾡䛾㛤Ⓨ䜢᥎㐍䛧䛶䛔䛟䚹

ཧ⪃ᩥ⊩

㻝䠅㻌㎰ᯘỈ⏘┬䠖㻞㻜㻝㻡ᖺ㎰ᯘᴗ䝉䞁䝃䝇⤖ᯝ䛾ᴫせ㻔☜ᐃ್㻕䚸㻔㻞㻜㻝㻢㻕㻌㼔㼠㼠㼜㻦㻛㻛㼣㼣㼣㻚㼙㼍㼒㼒㻚㼓㼛㻚㼖㼜㻛㼖㻛㼠㼛㼗㼑㼕㻛㼗㼛㼡㼔㼥㼛㼡㻛㼚㼛㼡㼏㼑㼚㻛㼕㼚㼐㼑㼤㻚㼔㼠㼙㼘

㻞䠅㻌㎰ᯘỈ⏘┬䠖ᖹᡂ㻞㻥ᖺ㎰ᴗᵓ㐀ືែㄪᰝ䚸㻔㻞㻜㻝㻣㻕㻌㼔㼠㼠㼜㻦㻛㻛㼣㼣㼣㻚㼙㼍㼒㼒㻚㼓㼛㻚㼖㼜㻛㼖㻛㼠㼛㼗㼑㼕㻛㼗㼛㼡㼔㼥㼛㼡㻛㼚㼛㼡㼗㼛㼡㻛㼕㼚㼐㼑㼤㻚㼔㼠㼙㼘

㻟䠅㻌㎰ᯘỈ⏘┬䠖ᖹᡂ㻞㻤ᖺᗘ᪂つᑵ㎰⪅ㄪᰝ䚸㻔㻞㻜㻝㻣㻕㻌㼔㼠㼠㼜㻦㻛㻛㼣㼣㼣㻚㼙㼍㼒㼒㻚㼓㼛㻚㼖㼜㻛㼖㻛㼠㼛㼗㼑㼕㻛㼟㼛㼗㼡㼔㼛㼡㻛㼟㼕㼚㼗㼕㻛㼔㻞㻤㻛㼕㼚㼐㼑㼤㻚㼔㼠㼙㼘

⾲ 㻝䚷䝰䝙䝍ヨ㦂⤖ᯝ 䠄㻥㻡䠂ಙ㢗༊㛫䠅
㼀㼍㼎㼘㼑㻌㻝㻌Result of 0onitor Test (�5� &onfidence ,nterYal)

㻵㼟㼔㼕㼓㼍㼗㼕 㻲㼡㼗㼡㼟㼔㼕㼙㼍 㻯㼔㼕㼎㼍

㻞䃢㼇㼏㼙㼉 4.51 㻟㻚㻠㻣 㻢㻚㻤㻞

⾲ 㻞䚷䜰䞁䜿䞊䝖㡯┠
㼀㼍㼎㼘㼑㻌㻞㻌Questions

㻺㼛㻚 㻽㼡㼑㼟㼠㼕㼛㼚

䐟 㻵㼟㻌㼠㼔㼑㻌㼟㼥㼟㼠㼑㼙㻌㼑㼍㼟㼥㻌㼠㼛㻌㼡㼟㼑㻫

䐠 㻴㼛㼣㻌㼕㼟㻌㼠㼔㼑㻌㼍㼏㼏㼡㼞㼍㼏㼥㻌㼛㼒㻌㼍㼡㼠㼛㻙㼟㼠㼑㼑㼞㼕㼚㼓㻫

䐡 㻵㼟㻌㼠㼔㼑㻌㼟㼥㼟㼠㼑㼙㻌㼍㼎㼘㼑㻌㼠㼛㻌㼡㼟㼑㻌㼟㼍㼒㼑㼠㼥㻌㼒㼛㼞㻌㼠㼔㼑㻌䟺㼞㼟㼠㻌㼠㼕㼙㼑㻫

䐢 㻰㼛㼑㼟㻌㼠㼔㼑㻌㼙㼍㼏㼔㼕㼚㼑㻌㼔㼍㼢㼑㻌㼢㼍㼘㼡㼑㻌㼠㼛㻌㼎㼡㼥㻫

ᅗ 㻝㻝䚷䝰䝙䝍ヨ㦂⤖ᯝ 䠄෗┿䠅
㻲㼕㼓㻚㻌㻝㻝㻌Result of Monitor Test (Pictures)

ᅗ 㻝㻞䚷䝴䞊䝄䜰䞁䜿䞊䝖⤖ᯝ
㻲㼕㼓㻚㻌㻝㻞㻌Results of Questionnaire

ᅗ 㻝㻟䚷㛤Ⓨᶵ 㻔㻱㻼㻤㻰㻙㻳㻿㻕 䛻䜘䜛⏣᳜సᴗ
㻲㼕㼓㻚㻌㻝㻟㻌Transplanting with EP8D-GS 
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With the aging of society, the number of retired 
farmers is increasing in Japan. On the other hand, 
certified farmers aiming for efficient and stable farm 
management and agricultural corporations are 
increasing. As agricultural lands are consolidated by 
these principal farmers, the scale of agricultural farms 
is expanding, and further reductions in production costs 
are required. As smart-agriculture utilizing ICT 
(Information and Communication Technology) is being 
promoted as the next generation agriculture, has been 
developing smart agricultural technology using GNSS 
(Global Navigation Satellite System) to support 
efficiency and laEor saYing for farmers� and has already 
launched a tractor with an automatic steering traveling 
function and a rice transplanter with a “keeping 
straight” function in the FarmPilot series. As the third 
step in the FarmPilot series, which has advanced more 
sophisticated functions, and in order to achieve even 
higher efficiency, higher precision, and less labor, we 
developed the AgriRobo tractor. This enables automatic 
operation of an autonomous monitored tractor and 
cooperative work with a manned tractor monitoring the 
autonomous tractor, and put it on the market ahead of 
other companies. Here we show the outline of the 
AgriRobo tractor and its technical development.

䛆Key Word䛇 
Smart-agriculture, Autonomous, Control, GNSS, 
Detection System

᪥ᮏᅜෆ䛷䛿㎰ᴗேཱྀ䛾㧗㱋໬䛻క䛔㞳㎰⪅䛜ቑຍ䛧䛶

䛔䜛䚹୍᪉䛷䚸ຠ⋡ⓗ䛛䛴Ᏻᐃⓗ䛺㎰ᴗ⤒Ⴀ䜢┠ᣦ䛩ㄆᐃ㎰

ᴗ⪅䛾ቑຍ䜔㎰ᴗ⤒Ⴀ䛾ἲே໬䛜㐍䜏䛴䛴䛒䜛䚹䛣䜜䜙ᢸ䛔

ᡭ䛻䜘䜛㎰ᆅ䛾㞟⣙䛻䜘䛳䛶Ⴀ㎰つᶍ䛾ᣑ኱䛜㐍䜐୰䚸୍ᒙ

䛾⏕⏘䝁䝇䝖๐ῶ䛜ồ䜑䜙䜜䛶䛔䜛䚹ḟୡ௦㎰ᴗ䛸䛧䛶

㻵㻯㼀㻔㻵㼚㼒㼛㼞㼙㼍㼠㼕㼛㼚㻌㼍㼚㼐㻌㻯㼛㼙㼙㼡㼚㼕㼏㼍㼠㼕㼛㼚㻌㼀㼑㼏㼔㼚㼛㼘㼛㼓㼥㻕䜢ά⏝䛧䛯䝇

䝬䞊䝖㎰ᴗ䛜᥎㐍䛥䜜䜛୰䚸䜽䝪䝍䛿䛣䜜䜎䛷䛻ᢸ䛔ᡭ㎰ᐙ䛾

⏕⏘䛾ຠ⋡໬䛸┬ຊ໬䜢ᨭ᥼䛩䜛䛯䜑㻳㻺㻿㻿 㻔㻳 㼘 㼛 㼎 㼍 㼘㻌

㻺㼍㼢㼕㼓㼍㼠㼕㼛㼚㻌㻿㼍㼠㼑㼘㼘㼕㼠㼑㻌㻿㼥㼟㼠㼑㼙㻕䜢฼⏝䛧䛯䝇䝬䞊䝖㎰ᴗᢏ⾡䛾㛤

Ⓨ䜢⾜䛳䛶䛚䜚䚸䝣䜯䞊䝮䝟䜲䝻䝑䝖䝅䝸䞊䝈䛸䛧䛶⮬ື᧯⯦㉮

⾜ᶵ⬟௜䛝⏿స኱ᆺ䝖䝷䜽䝍䛸┤㐍䜻䞊䝥ᶵ⬟௜⏣᳜ᶵ䜢᪤

䛻ୖᕷ䛧䛶䛔䜛䚹᭦䛺䜛㧗ຠ⋡໬䚸㧗⢭ᗘ໬䚸┬ே໬䚸㍍ປ໬

䜢ᅗ䜛䛯䜑䚸䛣䜜䜎䛷䛾ᶵ⬟䜢䜘䜚㧗ᗘ໬䛧䛯䝣䜯䞊䝮䝟䜲䝻䝑

䝖䝅䝸䞊䝈䛾➨㻟ᙎ䛸䛧䛶䚸┘どୗ䛷䛾↓ே䝖䝷䜽䝍䛾⮬ື㐠㌿

సᴗཬ䜃䚸↓ே䝖䝷䜽䝍䜢┘ど䛩䜛᭷ே䝖䝷䜽䝍䛸䛾㻞ྎ༠ㄪస

ᴗ䜢ྍ⬟䛸䛩䜛䜰䜾䝸䝻䝪䝖䝷䜽䝍䜢㛤Ⓨ䛧䚸௚♫䛻ඛ㥑䛡䛶ᕷ

ሙᢞධ䜢⾜䛳䛯䚹ᮏ✏䛷䛿䜰䜾䝸䝻䝪䝖䝷䜽䝍䛾ᴫせ䛸㛤Ⓨᢏ

⾡䛻䛴䛔䛶㏙䜉䜛䚹

䛆䜻䞊䝽䞊䝗䛇㻌

䝇䝬䞊䝖㎰ᴗ䚸⮬ື㐠㌿䚸ไᚚ䚸㻳㻺㻿㻿䚸᳨▱䝅䝇䝔䝮

Development of AgriRobo Tractor

䜰䜾䝸䝻䝪䝖䝷䜽䝍䛾㛤Ⓨ

1. 䛿䛨䜑䛻

᪥ᮏᅜෆ䛻䛚䛔䛶䚸㧗㱋໬䛻క䛖㞳㎰⪅䛿ቑຍ䛧䛶䛔䜛䚹

୍᪉䛷䚸ㄆᐃ㎰ᴗ⪅䛿ቑຍ䛧䚸Ⴀ㎰䛾⤌⧊໬䛸ἲே໬䛜㐍䜣

䛷䛔䜛䚹䛣䜜䜙ᢸ䛔ᡭ䛻䜘䜛㎰ᆅ䛾㞟⣙䛻䜘䜚䚸Ⴀ㎰⤌⧊䛒䛯

䜚䛾⪔స㠃✚䛿ቑຍ䛧䛶䛔䜛䚹ຠ⋡ⓗ䛷Ᏻᐃⓗ䛺㎰ᴗ⤒Ⴀ䜢

ᣢ⥆䛩䜛䛯䜑䛻䛿⏕⏘ᛶ䛸཰┈ᛶ䛾ྥୖ䛜ᚲせ䛷䛒䜚䚸㎰ᴗ

ᶵᲔ䛻䛿᭦䛺䜛ຠ⋡໬䛸┬ຊ໬䛜ồ䜑䜙䜜䛶䛔䜛䚹

ḟୡ௦㎰ᴗ䛷䛒䜛㻵㻯㼀䜢ά⏝䛧䛯䝇䝬䞊䝖㎰ᴗ䛜᥎㐍䛥䜜䜛

୰䛷䚸䜽䝪䝍䛿᭦䛺䜛㧗ຠ⋡໬䚸㧗⢭ᗘ໬䚸┬ே໬䚸㍍ປ໬䜢

ᐇ⌧䛥䛫䜛䛯䜑㻳㻺㻿㻿䜢฼⏝䛧䛯↓ே⮬ືసᴗ䛜⾜䛘䜛䜰䜾䝸

䝻䝪䝖䝷䜽䝍䜢㛤Ⓨ䛧䛯䚹

䝖䝷䜽䝍ᢏ⾡➨୍㒊䠋ᶵᲔ◊✲➨୍㒊䠋ィ ไᚚᢏ⾡䝉䞁䝍䞊䠋㌴୧ᇶ♏ᢏ⾡㒊
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㻞㻚 㛤Ⓨ䛾䝁䞁䝉䝥䝖䛸┠ᶆ

䝖䝷䜽䝍䛿సᴗᶵ䜢௜䛡᭰䛘䜛䛣䛸䛻䜘䜚ᵝ䚻䛺సᴗ䛜

ྍ⬟䛸䛺䜛䛜䚸᪥ᮏᅜෆ䛻䛚䛔䛶䛿Ỉ⏣䛾䝻䞊䝍䝸⪔䛖䜣

䛸௦䛛䛝䛜䝖䝷䜽䝍䛾୺䛺సᴗ䛷䛒䜛䚹✌ື᫬㛫䛾኱㒊ศ

䜢༨䜑䜛⪔䛖䜣䛸௦䛛䛝సᴗ䛾ຠ⋡໬䛜ồ䜑䜙䜜䛶䛔䜛䚹

୍⯡ⓗ䛺䝻䞊䝍䝸㞄᥋⪔䛖䜣సᴗ䛾ὶ䜜䛸䛧䛶䛿䚸䝻䞊

䝍䝸䛾ᖜ䛛䜙ᯖᆅ䛾ᖜ䜢Ỵ䜑䛯ᚋ䚸ᅡሙ䛾ᙧ≧䛛䜙సᴗ

䛾㛤ጞ఩⨨䜢Ỵ䜑䜛䚹సᴗ㛤ጞ఩⨨䜎䛷䝖䝷䜽䝍䜢⛣ື䛥

䛫䚸䝻䞊䝍䝸䜢㝆䜝䛧⪔䛖䜣䜢ጞ䜑䜛䚹⪔䛖䜣୰䛿䚸✄ᰴ䞉䝁

䞁䝞䜲䞁䛾䜽䝻䞊䝷㊧䛾พฝ䞉ᅵተ䛾ᰂ䜙䛛䛥➼䛾᮲௳䛜

ኚ໬䛩䜛ᅡሙ䛾ୖ䛷㈇Ⲵ䜔᣺ື䜢ཷ䛡䛺䛜䜙┠ᶆ䛸䛩䜛

⤒㊰䛻ἢ䛳䛶సᴗ䛩䜛䚹ᑐᓊ䜎䛷సᴗ䜢㐍䜑䛯ᚋ䚸䝻䞊䝍

䝸䜢ୖ䛢䛶ᑠᅇ䜚᪕ᅇ䛧䚸᪕ᅇᚋ䛿ṧ⪔䛜⏕䛨䛺䛔䜘䛖䛻

᪤⪔ᆅ䛸ᯖᆅ䛻ྜ䜟䛫䛶䝻䞊䝍䝸䜢㝆䜝䛩䚹䛭䛧䛶┠ᶆ䛸

㻞㻚㻞㻚㻝䚷⮬ື㐠㌿䝅䝇䝔䝮䛾ᴫせ

⮬ື㐠㌿䝅䝇䝔䝮䛾ᴫせ䜢௨ୗ䛻♧䛩㻔ᅗ㻝㻕䚹

䐟㻌䝖䝷䜽䝍䛜㻾㼀㻷㻙㻳㻺㻿㻿㻔㻾㼑㼍㼘㻌㼀㼕㼙㼑㻌㻷㼕㼚㼑㼙㼍㼠㼕㼏㻙㻳㻺㻿㻿㻕ᇶᆅ

ᒁ㻔௨ୗ䛂ᇶᆅᒁ䛃䛸䛔䛖䚹㻕䚸⾨ᫍ䛸㏻ಙ䜢⾜䛔⮬ᶵཬ䜃

ᅡሙ䛾఩⨨᝟ሗ䜢 ఩䛩䜛䚹

䐠㻌⮬ື㐠㌿୰䛿䚸䝖䝷䜽䝍䛸ᇶᆅᒁཬ䜃⾨ᫍ䛜ᖖ䛻㏻ಙ

䜢⾜䛳䛶఩⨨᝟ሗ䜢᭦᪂䛧䚸ᅡሙ䛻ᑐ䛩䜛఩⨨䜢ṇ☜

㻞㻚㻞㻚㻞䚷⮬ື㐠㌿䝖䝷䜽䝍䛾సᴗ㡿ᇦ

⮬ື㐠㌿ྍ⬟䛺ᅡሙෆ䛾సᴗᇦ䛸䛧䛶䛿ᅡሙ୰ኸ㒊䛾

㞄᥋⪔䛖䜣㒊䛸ᯖᆅ⪔䛖䜣䛾᭱ෆ࿘㒊䛸䛧䛯䚹Ỉ⏣䛻䛚䛔

䛶䛿䚸ᥭ᤼Ỉ䛾䛯䜑䛾Ỉཱྀ䜔ྲྀỈ䝞䝹䝤䛺䛹䛜␏䛛䜙ᅡ

ሙෆ䜈✺ฟ䛧䛶䛔䜛ሙྜ䛜䛒䜛䛣䛸䛻ຍ䛘䚸䝁䞁䜽䝸䞊䝖〇

䛾␏䜒ከ䛟䚸䝖䝷䜽䝍䜔సᴗᶵ䛾᥋ゐ䜔⾪✺䛾ྍ⬟ᛶ䜢⪃

៖䛧䛶ᯖᆅእ࿘㒊䛿⮬ື㐠㌿䛾సᴗᇦ䛛䜙㝖እ䛧䛯䚹

㻞 䠉 㻝 㛤Ⓨ䛾䝁䞁䝉䝥䝖䛸┠ᶆ

㻞䠉 㻞 䝍䞊䝀䝑䝖䛸䛩䜛䜰䜾䝸䝻䝪䝖䝷䜽䝍䛾ᴫせ

䛩䜛⤒㊰䛻㐍㊰䜢ྜ䜟䛫䛶సᴗ䜢⾜䛖䚹௨ᚋ䛿䛣䛾ືస䜢

⧞䜚㏉䛩䛣䛸䛸䛺䜛䚹

ຠ⋡Ⰻ䛔సᴗ䛾䛯䜑䛻䛿䚸ᅡሙ䛾ᙧ≧䛸సᴗ୰䛾䝖䝷

䜽䝍䛾఩⨨䜢ṇ☜䛻 䜚䚸సᴗᶵ䛾ᖜ䜔ᅡሙ䛾ᙧ≧䛻ᛂ䛨

䛯ຠ⋡䛾Ⰻ䛔సᴗ⤒㊰䜢タᐃ䛧䚸้䚻䛸≧ἣ䛜ኚ໬䛩䜛

ᅡሙ䛾୰䛷┠ᶆ䛸䛩䜛⤒㊰䛻ἢ䛳䛯㉮⾜䛜ᚲせ䛸䛺䜛䚹

ᮏ㛤Ⓨ䛷䛿䚸䐟୍㐃䛾䝖䝷䜽䝍సᴗᕤ⛬䜢↓㥏䛺䛟㧗⢭

ᗘ䛻⮬ື໬䛥䛫䜛䛣䛸䛻䜘䛳䛶䜸䝨䝺䞊䝍䛾ᢏ⬟䜔⇍⦎ᗘ

䛻౫Ꮡ䛩䜛䛣䛸䛺䛟㧗ຠ⋡໬䞉┬ຊ໬䞉㍍ປ໬䜢ᐇ⌧䛩䜛䚹

䐠㻞ྎ䛾⮬ື㐠㌿䝖䝷䜽䝍䛻䜘䜛༠ㄪసᴗ䜢ᐇ⌧䛥䛫䜛䛣䛸

䛻䜘䛳䛶᭦䛺䜛ຠ⋡໬䛸┬ே໬䜢ᐇ⌧䛩䜛䚹䐡䛣䜜䜙⮬ື

㐠㌿䝖䝷䜽䝍䜢㐠⏝䛩䜛䛻䛒䛯䛳䛶䛾Ᏻ඲ᛶ䜢☜ಖ䛩䜛䚹䛣

䛾㻟Ⅼ䜢┠ᶆ䛻㛤Ⓨ䜢㐍䜑䛯䚹

䛻₇⟬䛧䚸సᴗཬ䜃᪕ᅇ䞉┤㐍䞉೵Ṇ䜢⮬ື䛷⾜䛖䚹

䐡㻌⮬ື㐠㌿㛤ጞ䚸୰᩿䚸೵Ṇ䛿┘ど⪅䛜㐺ᐅุ᩿䛧䚸↓

ேᶵ䛸㏻ಙ䜢⾜䛖䝸䝰䝁䞁䛻䛶ᣦ♧䛩䜛䚹

䐢㻌༠ㄪసᴗ䛾㝿䛿䚸ୖ記䛾㏻ಙ䛻ຍ䛘䚸↓ேᶵ䛸᭷ேᶵ

䛾㌴୧㛫䛾㏻ಙ䛻䜘䜚䚸↓ேᶵ࿘㎶≧ἣ䜢䝰䝙䝍䝸䞁

䜾䚸཮᪉䛾఩⨨᝟ሗཬ䜃సᴗ᝟ሗ䛾ඹ᭷䜢⾜䛖䚹

㻞ྎ༠ㄪసᴗ᫬䛻䛚䛔䛶䜒ୖ記䛸ྠ䛨సᴗᇦ䛸䛧䛯䚹స

ᴗ㡰ᗎ䛸䛧䛶䛿䚸ඛ⾜䛩䜛↓ே⮬ື䝖䝷䜽䝍䛜୍➽⨨䛝䛾

㛫᥋⪔䛖䜣䜢⾜䛔䚸᪤⪔ᆅ㛫䛾ᮍ⪔ᆅ㒊ศ䜢᭷ே⮬ື䝖䝷

䜽䝍䛜సᴗ䜢⾜䛖䛣䛸䛸䛧䛯䚹↓ே䝖䝷䜽䝍䜢ᖖ䛻ඛ⾜䛥䛫䜛

䛣䛸䛻䜘䜚䚸᭷ே䝖䝷䜽䝍䛻஌㌴䛧䛶䛔䜛┘ど⪅䛾┠ど䛻䜘

䜛┘ど䜢⾜䛔᫆䛟䛩䜛䛣䛸䛜ྍ⬟䛸䛺䜛㻔ᅗ㻞㻕䚹

ᅗ 㻝䚷⮬ື㐠㌿䝅䝇䝔䝮䛾ᴫせ

㻲㼕㼓㻚㻌㻝㻌Schematic Diagram of the Automatic Operation System
ᅗ 㻞䚷⮬ື㐠㌿䝖䝷䜽䝍䛾సᴗ㡿ᇦ
㻲㼕㼓㻚㻌㻞㻌Autonomous Tractor Work Area
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㻞㻤

㻟㻚 ゎỴ䛩䜉䛝ᢏ⾡ㄢ㢟

㻟㻚㻝㻚㻝䚷㧗䛔㉮⾜⢭ᗘ䛾ᐇ⌧

䝖䝷䜽䝍䛷䛾సᴗ䛿୍⯡㐨䜢㉮⾜䛩䜛⮬ື㌴䛸ẚ䜉せ

ồ䛥䜜䜛఩⨨⢭ᗘ䛜㧗䛟䚸䛛䛴ప㏿䛷సᴗ㈇Ⲵ䜒኱䛝䛔䛯

䜑㉮⾜䝈䝺䛾ゎᾘ䛻᫬㛫䛜䛛䛛䜛䚹᭦䛻䛿䚸䝇䝸䝑䝥䜔พ

㻟 䠉 㻝 ⮬ື㉮⾜ᢏ⾡䛾ㄢ㢟

ฝ䛻䜘䜚▐᫬䛻┠ᶆ఩⨨䛛䜙䛾఩⨨䝈䝺䛜⏕䛨䜛䛣䛸䛜䛒

䜛䚹䛣䜜䜙✀䚻䛾せᅉ䛻ᑐᛂ䛧䛺䛜䜙㧗䛔㉮⾜⢭ᗘ䜢㐩ᡂ

䛩䜛ไᚚᢏ⾡䜢᪂䛯䛻☜❧䛩䜛䛣䛸䛜ㄢ㢟䛸䛺䛳䛯䚹

㻟㻚㻞㻚㻝䚷㻾㼀㻷㻙㻳㻺㻿㻿䝴䝙䝑䝖䛾ప䝁䝇䝖໬䛸䜸䞊䝹䜲䞁䝽䞁໬

䝻䝪䝑䝖㎰ᶵ䛾ᇶᖿᢏ⾡䛸䛺䜛㻾㼀㻷㻙㻳㻺㻿㻿䛿䚸ᕷ㈍ရ

䛷䛿 㔞⏝㻾㼀㻷㻙㻳㻺㻿㻿䛜䝧䞊䝇䛸䛺䛳䛶䛚䜚䚸㠀ᖖ䛻㧗

౯䛷䛒䜛䚹䜎䛯䚸」ᩘ䛾ᶵჾ㻔㻳㻺㻿㻿䜰䞁䝔䝘䜔ཷಙᶵ䚸↓

㻟 䠉 㻞 ⮬ື㉮⾜ไᚚྥ䛡 㻾㼀㻷㻙㻳㻺㻿㻿 䝴䝙䝑䝖䛾ㄢ㢟

⥺ᶵ䚸㻵㻹㼁➼㻕䛛䜙ᵓᡂ䛥䜜䛶䛚䜚䚸㎰ᶵ㛫䛾㍕䛫᭰䛘䜔

䝏䝳䞊䝙䞁䜾䛜ᐜ᫆䛷䛿䛺䛟䚸䝴䞊䝄䛾㈇ᢸ䛸䛺䜛䚹

㎰Ỉ┬䛾⮬ື㐠㌿䜺䜲䝗䝷䜲䞁
㻝㻕
䛷䛿䚸䝖䝷䜽䝍䜢⮬ື䛷

సᴗ䛥䛫䜛䛯䜑䛻┘ど⪅䛜䝖䝷䜽䝍㏆ഐ䛷┘ど䛩䜛䛣䛸䛸

䛧䛶䛔䜛䚹䛧䛛䛧䚸ᐇ㝿䛻䛿඲䛶䛾ᕤ⛬䛜᏶஢䛩䜛䜎䛷䜢

┘ど⪅䛜┠ど䛷㏵ษ䜜䛺䛟┘ど䛧⥆䛡䜛䛣䛸䛿㞴䛧䛟䚸┘

ど⪅䛾┘ど䜢ᨭ᥼䛩䜛䛯䜑䛻䚸䝖䝷䜽䝍࿘ᅖ䛾㞀ᐖ≀䜢᳨

ฟ䛧䚸⾪✺๓䛻⮬ືⓗ䛻䝖䝷䜽䝍䜢೵Ṇ䛥䛫䜛䝅䝇䝔䝮䛜

ᚲせ䛷䛒䜛䚹䜎䛯䚸㎰ᴗᶵᲔ䛾⮬ື㐠㌿䛻㛵䛩䜛ᅜ㝿つ

᱁㻔㻵㻿㻻㻝㻤㻠㻥㻣㻕
㻞㻕
䛜Ⓨᕸ䛥䜜䜛ぢ㏻䛧䛷䛒䜚䚸䛣䛾つ᱁䛾せ

㻟䠉 㻟↓ே㐠㌿≧ែ䛷䛾Ᏻ඲☜ಖ

㻟㻚㻝㻚㻞䚷Ᏻᐃ䛧䛯⮬ື᪕ᅇ䛾ᐇ⌧

⮬ື㉮⾜ไᚚ䛷㔜せ䛺㡯┠䛾䜂䛸䛴䛻᪕ᅇไᚚ䛜䛒

䜛䚹ᮏᢏ⾡䛿Ỉ⏣䜢ᑐ㇟䛸䛧䛶䛚䜚䚸ᅜෆ䛾ᅡሙ䜢᝿ᐃ䛩䜛

䛸୰ኸ㒊䜢ᗈ䛟䚸ᯖᆅ㒊䛿᭱ᑠ㝈䛾䝃䜲䝈䛻ᢚ䛘䛯䛔䚹䛭

䛣䛷ᯖᆅ㒊䛾⊃䛔䝇䝨䞊䝇䛷᪤⪔ᆅ䛻㋃䜏㎸䜎䛪䚸䜎䛯ᅡ

ሙ䛛䜙㐓⬺䛧䛺䛔䜘䛖᪕ᅇไᚚ䛩䜛䛣䛸䛜ㄢ㢟䛸䛺䛳䛯䚹

㻟㻚㻞㻚㻞䚷㧗⢭ᗘ䛛䛴㧗䝺䞊䝖䛺఩⨨䞉᪉఩ゅ᳨ฟ

㏆ᖺ䚸ᬑཬ䛜㐍䜏䛴䛴䛒䜛䜸䞊䝖䝇䝔䜰䝸䞁䜾䝅䝇䝔䝮

䛷䛿䚸┤㐍䛾䜏䛾⮬ື㉮⾜㻔㻳㻺㻿㻿఩⨨᝟ሗ䛾䜏䜢ά⏝㻕

䛜ྍ⬟䛷䛒䜛䚹䛧䛛䛧䚸᪕ᅇ䜢ྵ䜑䛯ᵝ䚻䛺సᴗ䝟䝍䞊䞁

䜢ྵ䜐⮬ື㉮⾜䛷䛿䚸㧗⢭ᗘ䛛䛴㧗䝺䞊䝖䛺఩⨨䞉᪉఩

ゅ᳨ฟ䛜ᚲ㡲䛷䛒䜛䚹

㻟㻚㻝㻚㻟䚷ྠ୍ᅡሙෆ༠ㄪసᴗ䛻䛚䛡䜛ຠ⋡ⓗ䛺䝹䞊䝖⏕ᡂ

ᅡሙ୰ኸ㒊䜢⮬ື㐠㌿䛷సᴗ䛩䜛䛯䜑䛻䛿䚸㉮⾜

䝹䞊䝖䜢⏕ᡂ䛩䜛ᚲせ䛜䛒䜛䚹ᮏᢏ⾡䛿㻝ྎ㌴୧䛷䛾༢

⊂సᴗ䛸㻞ྎ㌴୧㻔㻝ྎ䛿↓ே⮬ື䚸䜒䛖㻝ྎ䛿┘ど⪅䛜஌

㌴䛧䛶䛾⮬ືᡈ䛔䛿ᡭື㻕䛾༠ㄪసᴗ䛜ྍ⬟䛷䛒䜚䚸స

ᴗ⤊஢ᚋ䛻᪤⪔ᆅ䜢㋃䜎䛪ฟධ䜚ཱྀ䛛䜙ᅡሙእ䜈⛣ື

䛷䛝䜛䜘䛖䚸సᴗ⤊஢ሙᡤ䛜ᅡሙ䛾ฟධ䜚ཱྀ㏆䛟䛻䛺䜛స

ᴗ䝹䞊䝖䛾⏕ᡂ䛸䚸సᴗຠ⋡䜢ୖ䛢䜛䛣䛸䛜䛷䛝䜛㻞ྎ༠

ㄪసᴗ䛾సᴗ䝹䞊䝖䛷䛿䚸䛹䛾䜘䛖䛺ᅡሙᙧ≧䛷䜒ᚲ䛪

ඛ⾜㌴୧䛜㏣㉮㌴୧䛾㞀ᐖ䛻䛺䜙䛺䛔䜘䛖䚸సᴗ⤊஢ሙ

ᡤ䛜ฟධ䜚ཱྀ㏆䛟䛻䛺䜛సᴗ䝹䞊䝖䜢⏕ᡂ䛧䛺䛡䜜䜀䛺䜙

䛺䛔䛣䛸䛜ㄢ㢟䛸䛺䛳䛯䚹

㻞㻚㻞㻚㻟䚷䜰䜾䝸䝻䝪䝖䝷䜽䝍䛾ᵓᡂ

⮬ື㐠㌿䜢ᐇ⌧䛩䜛䛯䜑䛻ᦚ㍕䛧䛯୺䛺ᶵჾཬ䜃䝅䝇

䝔䝮䛸䛧䛶䚸㧗⢭ᗘ䛺఩⨨᝟ሗ䜢ᚓ䜙䜜䜛㻾㼀㻷㻙㻳㻺㻿㻿䝴

䝙䝑䝖䚸ᅡሙ䛾఩⨨᝟ሗ䛾Ⓩ㘓䞉సᴗ⤒㊰䛾⏕ᡂ䞉᮲௳タ

ᐃ䞉᝟ሗ⾲♧䛾䛯䜑䛾䝍䞊䝭䝘䝹䝰䝙䝍䚸㟁Ꮚไᚚ᧯⯦䝅

䝇䝔䝮䚸䝉䞁䝃ཬ䜃ᶵჾ㢮䛛䜙ᚓ䜙䜜䜛᝟ሗ䜢ᇶ䛻⤫ྜ

ไᚚ䜢⾜䛖⮬ື㉮⾜ไᚚ䝅䝇䝔䝮䚸┘ど⪅䛾㌴୧࿘ᅖ䛾

┘ど䜢ᨭ᥼䛩䜛Ᏻ඲┘ど䝅䝇䝔䝮䚸㌴୧㛫䛾᝟ሗඹ᭷ཬ

䜃↓ேᶵ䛾࿘ᅖ䜢䜹䝯䝷┘ど䛩䜛䛯䜑䛾㏻ಙ䝅䝇䝔䝮䚸

┘ど⪅䛜సᴗ䛾㛤ጞ䞉୰᩿䞉೵Ṇ䜢⾜䛖䛯䜑䛾䝸䝰䝁䞁㏻

ಙᶵჾ䛜䛒䜚䚸䜰䜾䝸䝻䝪䝖䝷䜽䝍䛿䛣䜜䜙䛾ከᒱ䛻䜟䛯䜛

ᵝ䚻䛺ᶵჾཬ䜃䝅䝇䝔䝮䛻䜘䛳䛶ᵓᡂ䛥䜜䛶䛔䜛䚹

ᅗ 㻟䚷㞀ᐖ≀䝰䝕䝹

㻲㼕㼓㻚㻌㻟㻌Test Obstacle
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㻞㻥

㻠㻚 㛤Ⓨᢏ⾡

㻠㻚㻝㻚㻝䚷㧗⢭ᗘ㉮⾜ไᚚᢏ⾡䛾㛤Ⓨ㻌

ไᚚ┠ᶆ䜢䛂┠ᶆ᪉఩䛻ྥ䛛䛳䛶㉮䜛㻔᪉఩೫ᕪ᭱ᑠ㻕䛃

ཬ䜃䛂┠ᶆ⤒㊰䛛䜙䛾఩⨨೫ᕪ䜢᭱ᑠ䛃䛾㻞✀㢮タ䛡䚸䛭

䜜䜙䛾ྜᡂ䛻䜘䜚᧯⯦ฟຊ䜢Ỵᐃ䛩䜛ไᚚ䜰䝹䝂䝸䝈䝮

䜢ᐇ⿦䛧䚸ᅡሙ≧ែ䛻㛵䜟䜙䛪䚸⺬⾜ឤ䛾䛺䛔㧗䛔㉮⾜

ᛶ䜢ᐇ⌧䛧䛶䛔䜛䚹䜎䛯䚸䜰䜾䝸䝻䝪䝖䝷䜽䝍䛿䛂⮬ື㐠㌿䛃

䜢⾜䛖䛯䜑䚸ᖖ䛻୍ᐃ䛾⤒㊰䜢㉮⾜䛧⥆䛡䜛䛰䛡䛷䛿䛺

䛟䚸ືస㛤ጞⅬ䜈䛾ㄏᑟ䜔⮬ື᪕ᅇ䚸㞳䜜䛯┠ᶆ⤒㊰ୖ

䛻䛒䜛సᴗ㛤ጞⅬ䜈䛾⛣ື䛺䛹䚸ྛ✀ືస䝅䞊䜿䞁䝇䜢

ษ᭰䛘䛺䛜䜙୍㐃䛾సᴗ䜢䛣䛺䛧䛶䛔䛟䚹䛭䛾䛯䜑䛻䚸㉮

⾜ไᚚ䜰䝹䝂䝸䝈䝮䛻䜒㧗䛔㐺ᛂᛶ䛜ồ䜑䜙䜜䜛䚹

౛䛘䜀䚸≉ᐃ䛾┠ᶆ⤒㊰䛻ἢ䛳䛯ไᚚືస୰䛿䚸఩⨨

೫ᕪཬ䜃᪉఩೫ᕪ䛸䜒䛻ẚ㍑ⓗᑠ䛥䛺್䛷Ᏻᐃⓗ䛻᥎⛣

䛩䜛䛜䚸᪕ᅇືస䛛䜙┤㐍ືస➼䚸ືస䝅䞊䜿䞁䝇䛜ษ

䜚᭰䜟䛳䛯┤ᚋ䛿䚸▐㛫ⓗ䛻኱䛝䛺఩⨨೫ᕪ䛜Ⓨ⏕䛩䜛

䛯䜑䚸䛭䛾䜎䜎䛷䛿᧯⯦ฟຊ䛜㐣኱䛸䛺䜚┠ᶆ⤒㊰䜈䛾

཰᮰ᛶ䛜పୗ䛩䜛䛣䛸䛸䛺䜛䚹䛭䛣䛷䚸㌴୧䛜┠ᶆ⤒㊰䛻

᥋㏆䛩䜛䜋䛹᪉఩䝀䜲䞁䜢ᙉ䜑㐍ධゅᗘ䛜ᚎ䚻䛻ᑠ䛥䛟

䛺䜛ྍኚ䝀䜲䞁䜰䝹䝂䝸䝈䝮㻔ᅗ㻠㻕䜢㛤Ⓨ䛧䚸ᶵయ䛾≧ែ

䛻ᛂ䛨䛶ᖖ䛻᭱㐺䛺ไᚚ䛜⾜䛘䜛䜘䛖䛻䛧䛯㻔ᅗ㻡㻕䚹௨ୖ

䛾ᢏ⾡㛤Ⓨ䛻䜘䜚䚸ᅡሙ≧ែ䛻㛵䜟䜙䛪䚸ᖖ䛻㧗⢭ᗘ䛺

㉮⾜䜢ྍ⬟䛸䛧䛯䚹

㻠 䠉 㻝 ㉮⾜ไᚚᢏ⾡䛸⮬ື᪕ᅇไᚚᢏ⾡䛸༠ㄪసᴗ䝹䞊䝖⏕ᡂᢏ⾡

㻠㻚㻝㻚㻞䚷⮬ື᪕ᅇไᚚ䛾ゎỴ⟇

㉮⾜䝷䜲䞁᝟ሗ䛿䛒䜙䛛䛨䜑䜺䜲䝎䞁䝇䜰䝥䝸䛛䜙ྲྀᚓ

䛧䛶䛚䜚䚸㉮⾜୰䛾䝷䜲䞁⤊➃㻔୰ኸ㒊సᴗ䝷䜲䞁䛾⤊➃㻕

䛻฿㐩䛩䜛䛸ḟ䛾సᴗ䝷䜲䞁䛾㛤ጞ఩⨨䚸䝷䜲䞁᪉఩䚸㌴

୧䛸䛾఩⨨㛵ಀ䛜⟬ฟ䛷䛝䜛䚹䛣䛾఩⨨㛵ಀ䛛䜙௬᝿᪕

ᅇ⤒㊰䜢⏕ᡂ䛧䚸⤒㊰䛻ἢ䛳䛶᪕ᅇືస䜢⾜䛖䛜䚸␏䛻

ᑐ䛩䜛㉮⾜䝷䜲䞁᪉఩䛻䜘䛳䛶䛿⤒㊰㏻䜚㉮⾜䛩䜛䛸ᅡ

ሙ䛛䜙㐓⬺䛧䛶䛧䜎䛖ሙྜ䛜䛒䜛䚹䛭䛾ሙྜ䛿᭱ᑠ㝈䛾

䝇䝨䞊䝇䛷᪕ᅇ䛜䛷䛝䜛䜘䛖䛻ษ᭰䛘䛧᪕ᅇ⤒㊰䜢⟬ฟ䛧

┤䛩㻔ᅗ㻢㻕䚹䜎䛯䚸᪕ᅇືస୰䛿᪕ᅇ⤒㊰䛛䜙䛾䝈䝺䛜୍

ᐃ௨ୖ䛻䛺䜛䛸ῶ㏿䛧䚸᭦䛻䝈䝺䛜኱䛝䛟䛺䜛䛸෌ᗘษ᭰

䛘䛧ືస䜢⾜䛖䛺䛹䚸᪂䛯䛺᪕ᅇ⤒㊰䜢⏕ᡂ䛩䜛䝸䝖䝷䜲

ไᚚ䛻䜘䜚᪕ᅇ⢭ᗘ䜢㧗䜑䛶䛔䜛䚹ຍ䛘䛶䚸㌴㍈ᅇ㌿䛛䜙

ᚓ䜙䜜䜛㌴㏿䛸㻳㻺㻿㻿㌴㏿䛾ẚ㍑䛛䜙䝇䝸䝑䝥䜔䝇䝍䝑䜽䚸

㻵㻹㼁᝟ሗ䛛䜙㌴୧䛾ഴ䛝䚸㻳㻺㻿㻿఩⨨᝟ሗ䛛䜙ᅡሙ㐓⬺

䜢༶ᗙ䛻᳨▱䛩䜛䛺䛹䚸ไᚚ୙⬟䛺≧ែ䜢༶ᗙ䛻᳨▱䛧

೵㌴䛩䜛䛣䛸䛷Ᏻ඲䛻㓄៖䛧䛯᪕ᅇไᚚ䜢ᐇ⌧䛧䛯䚹

ồ䛻㐺ྜ䛩䜛䛣䛸䛜ᚲせ䛸䛺䜛䚹つ᱁䛷䛿㞀ᐖ≀䜢᳨▱

䛩䜛䛯䜑䛾䝅䝇䝔䝮䛻ᑐ䛧䚸㞀ᐖ≀䝰䝕䝹㻔ᅗ㻟㻕䛜ᐃ䜑䜙

䜜䛶䛚䜚䚸⮬ື㐠㌿䛾㝿䛻䛿䛣䛾䝰䝕䝹䜢᳨▱䛧䚸⾪✺䛩

䜛๓䛻⮬ື೵Ṇ䛩䜛䛣䛸䛜ồ䜑䜙䜜䛶䛔䜛䚹

ᅗ 㻠䚷䝁䞁䝖䝻䞊䝷ᵓᡂ
㻲㼕㼓㻚㻌㻠㻌&onfiguration of the &ontroller

ᅗ 㻢䚷ษ䜚᭰䛘䛧⤒㊰
㻲㼕㼓㻚㻌㻢㻌Turning Route

ᅗ 㻡䚷┠ᶆ⤒㊰䛛䜙䛾㊥㞳䛸䝀䜲䞁
㻲㼕㼓㻚㻌㻡㻌Distance from Trace Line vs Gain
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㻠㻚㻝㻚㻟䚷༠ㄪసᴗ䝹䞊䝖సᡂ䛾ゎỴ⟇

ᅡሙ୰ኸ㒊䛾సᴗ䝹䞊䝖䛾䝷䜲䞁⥲ᩘ䛜അᩘ䛾ሙྜ

䛿䚸ฟධ䜚ཱྀ䛻᭱䜒㏆䛔సᴗ䝷䜲䞁䜢ඛ⾜㌴୧䛾సᴗ䝷䜲

䞁䛸䛧䚸ฟධ䜚ཱྀഃ䛾䝷䜲䞁䛾➃䜢సᴗ䝷䜲䞁䛾⤊Ⅼ䛻䛺

䜛䜘䛖䛻సᴗ䝷䜲䞁䛾᪉ྥ䜢Ỵᐃ䛧䛯ᚋ䚸䛣䜜䜢ᇶ‽䛸䛧

䛶௚䛾䝷䜲䞁䛻ᑐ䛧䛶సᴗ㌴୧䜔సᴗ᪉ྥ䚸సᴗ䛾㛤ጞ

఩⨨䜢Ỵᐃ䛩䜛㻔ᅗ㻣㻕䚹

ᅡሙ୰ኸ㒊䛾సᴗ䝹䞊䝖䛾䝷䜲䞁⥲ᩘ䛜ወᩘ䛾ሙྜ

䛿䚸ฟධ䜚ཱྀഃ䛻᭱䜒㏆䛔సᴗ䝷䜲䞁㻞ᮏ䜢ඛ⾜㌴୧䛾స

ᴗ䝷䜲䞁䛸䛧䛯ᚋ䚸௚䛾䝷䜲䞁䛻ᑐ䛧䛶సᴗ㌴୧䜔సᴗ᪉

ྥ䚸సᴗ䛾㛤ጞ఩⨨䜢Ỵᐃ䛩䜛㻔ᅗ㻤㻕䚹䛣䛾ሙྜ䚸ඛ⾜㌴

୧䛸㏣㉮㌴୧䛸䛾᧿䜜㐪䛔᫬䛾᥋ゐ䜢⪃៖䛧䚸㏣㉮㌴୧

䛾సᴗ⤊஢఩⨨䛜ฟධ䜚ཱྀ䛸㏫䜢ྥ䛟䛣䛸䛻䛺䜛䛜䚸㏣㉮

㌴୧䛸䛺䜛᭷ேᶵ䛻䛿┘ど⪅䛜ᚲ䛪஌㌴䛧䛶䛚䜚䚸᭷ே

ᶵ䛾⮬ື㐠㌿⤊஢ᚋ䛿ᡭື㐠㌿䛻䜘䜛ᅡሙ᭱እ࿘䛾ᯖ

ᆅసᴗ䜈⛣⾜䛩䜛䛯䜑䚸ၥ㢟䛸䛿䛺䜙䛺䛔䚹

㻠㻚㻞㻚㻝䚷ప䝁䝇䝖㻾㼀㻷㻙㻳㻺㻿㻿୍యᆺ䝴䝙䝑䝖

ᵓᡂᶵჾ䜢㞟⣙䛧䛯୍యᆺ㻾㼀㻷㻙㻳㻺㻿㻿䝴䝙䝑䝖䜢⊂⮬

䛻㛤Ⓨ䛧䛯㻔ᅗ㻥㻕䚹ᮏ䝴䝙䝑䝖䛷䛿䚸Ᏻ౯䝕䝞䜲䝇䛾᥇⏝䚸

㻳㻺㻿㻿䜰䞁䝔䝘䛾⮬♫㛤Ⓨ䚸ཬ䜃㧗⢭ᗘ໬䝋䝣䝖㛤Ⓨ㻔㻵㻹㼁

䛸㻳㻺㻿㻿䜢⤌ྜ䛫䛯䝝䜲䝤䝸䝑䝗⯟ἲ㻔ᚋ㏙㻕㻕䛻䜘䜚䚸Ᏻ౯䛷

䛒䜚䛺䛜䜙䚸㧗ᛶ⬟䛺㻾㼀㻷㻙㻳㻺㻿㻿䝴䝙䝑䝖䜢ᐇ⌧䛧䛯䚹䜎

䛯䚸୍యᆺ䝴䝙䝑䝖䛸䛩䜛䛣䛸䛻䜘䜚䚸㎰ᶵ㛫䛷䛾㍕䛫᭰䛘

䛜ᐜ᫆䛸䛺䜛䛰䛡䛷䛺䛟䚸㻳㻺㻿㻿䜰䞁䝔䝘㏆ഐ䛻㻵㻹㼁䜢㓄⨨

䛧䚸䜘䜚ṇ☜䛺఩⨨䞉᪉఩₇⟬䜢⾜䛖䛣䛸䛜䛷䛝䜛䚹

㻠 䠉 㻞 ㎰ᶵ䛾⮬ື㉮⾜䛻᭱㐺䛺 㻾㼀㻷㻙㻳㻺㻿㻿 䝴䝙䝑䝖䛾㛤Ⓨ

㻠㻚㻞㻚㻞䚷㧗⢭ᗘ䛛䛴㧗䝺䞊䝖䛺఩⨨䞉᪉఩ゅ᳨ฟᡭἲ

พฝ䛧䛯ᅡሙ䛻䛚䛔䛶䜒㧗⢭ᗘ䛺㎰సᴗ䜢ᐇ⌧䛧䚸䛛

䛴㧗䝺䞊䝖䛺ฟຊ䜢ྍ⬟䛸䛩䜛⯟ἲ䝉䞁䝃䛸䛩䜛䛯䜑䚸

㻳㻺㻿㻿䛸㻵㻹㼁䛾㛗ᡤ䜢ά䛛䛧䛯䝝䜲䝤䝸䝑䝗⯟ἲ䜢䝧䞊䝇䛻

ᮏᶵ᝟ሗ㻔ᮏᶵ䛾㌴㏿䜔᧯⯦ゅ䚸䝬䝑䝥᝟ሗ䛛䜙⏕ᡂ䛩

䜛ᮏᶵ䛾㉮⾜≧ែ㻕䜢ά⏝䛩䜛䛣䛸䛻䜘䜚䚸ྛ㉮⾜≧ែ䛻

ᛂ䛨䛯⊂⮬䛾᭱㐺₇⟬䜢⾜䛖䚹䛣䜜䛻䜘䜚䚸┤㐍䛰䛡䛷䛺

䛟䚸᪕ᅇ䜒ྵ䜑䛯ᵝ䚻䛺సᴗ䝟䝍䞊䞁䛻䛶䚸㧗䝺䞊䝖䞉㧗⢭

ᗘ䛺఩⨨㻔㻟㻌㼏㼙௨ෆ㻕䞉᪉఩ゅ㻔㻝㼻௨ෆ㻕᳨ฟ䜢ᐇ⌧䛧㻔ᅗ

㻝㻜㻕䚸㎰ᶵ䛾⮬ື㉮⾜䛻᭱㐺䛺⯟ἲ䝉䞁䝃䜢᏶ᡂ䛥䛫䛯䚹

ᅗ 㻣䚷సᴗ䝹䞊䝖䛾⏕ᡂ 䠄അᩘ᫬䠅
㻲㼕㼓㻚㻌㻣㻌Generation of Work Line (Even Number)

ᅗ 㻥䚷㛤Ⓨ䛧䛯 㻾㼀㻷㻙㻳㻺㻿㻿 䝴䝙䝑䝖
㻲㼕㼓㻚㻌㻥㻌Developed RTK-GNSS Unit

ᅗ 㻝㻜䚷䝝䜲䝤䝸䝑䝗ᛶ⬟ホ౯
㻲㼕㼓㻚㻌㻝㻜㻌Result of Performance Evaluation

ᅗ 㻤䚷సᴗ䝹䞊䝖䛾⏕ᡂ 䠄ወᩘ᫬䠅
㻲㼕㼓㻚㻌㻤㻌Generation of Work Line (Odd Number)
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㻡㻚 䛚䜟䜚䛻

సᴗ䛾㧗ຠ⋡໬䚸㧗⢭ᗘ໬䚸┬ே໬䚸㍍ປ໬䜢䝁䞁䝉䝥䝖䛻

⮬ື㐠㌿䝖䝷䜽䝍䛸䛧䛶䜰䜾䝸䝻䝪䝖䝷䜽䝍䜢㛤Ⓨ䛧䛯䚹⮬ື㐠

㌿ཬ䜃༠ㄪసᴗ䛾ᐇ⌧䛻䜘䜚䚸ᕷሙせồ䛷䛒䜛ຠ⋡ⓗ䛺㎰ᴗ

⤒Ⴀ䛾ᐇ⌧䛻኱䛝䛟㈉⊩䛷䛝䜛䜒䛾䛸⪃䛘䜛䚹

௒ᚋ䛿䚸䛚ᐈᵝ䛛䜙䛾ホ౯䜔せᮃ䜢䜒䛸䛻䚸ỗ⏝ᛶ䛾ྥୖ

䜔௚䛾䜽䝪䝍䝖䝷䜽䝍䜈䛾ᢏ⾡ᒎ㛤䜢㐍䜑䛶䛔䛟䛸䛸䜒䛻䚸ḟ䛾

䝇䝔䝑䝥䛷䛒䜛㻷㻿㻭㻿䛸䛾㐃ᦠ䜔᏶඲⮬ື໬䛾ᐇ⌧䜈ྥ䛡䛶

䛾ྲྀ䜚⤌䜏䜢᥎㐍䛧䛶䛔䛟ᡤᏑ䛷䛒䜛䚹

ཧ⪃ᩥ⊩

㻝䠅㻌㎰ᯘỈ⏘┬䠖㎰ᴗᶵᲔ䛾⮬ື㉮⾜䛻㛵䛩䜛Ᏻ඲ᛶ☜ಖ䜺䜲䝗䝷䜲䞁

㻔ᖹᡂ㻞㻥ᖺ㻔㻞㻜㻝㻣ᖺ㻕㻟᭶㻟㻝᪥௜䛡㻞㻤⏕⏘➨㻞㻌㻝㻌㻡㻌㻞ྕ㎰ᯘỈ⏘┬⏕⏘ᒁ㛗㏻▱㻕

㻞䠅㻌㻵㻿㻻㻛㻲㻰㻵㻿㻌㻝㻤㻠㻥㻣䠖㻭㼓㼞㼕㼏㼡㼘㼠㼡㼞㼍㼘㻌㼙㼍㼏㼔㼕㼚㼑㼞㼥㻌㼍㼚㼐㻌㼠㼞㼍㼏㼠㼛㼞㼟㻌㻙㻙㻌㻿㼍㼒㼑㼠㼥㻌㼛㼒㻌㼔㼕㼓㼔㼘㼥㻌㼍㼡㼠㼛㼙㼍㼠㼑㼐㻌㼍㼓㼞㼕㼏㼡㼘㼠㼡㼞㼍㼘㻌㼙㼍㼏㼔㼕㼚㼑㼟

㻠㻚㻟㻚㻝䚷㞀ᐖ≀᳨▱䝅䝇䝔䝮䛾ᵓ⠏㻌

䝖䝷䜽䝍䛿䝪䞁䝛䝑䝖䛾እഃ䛻๓㍯䛜䛒䜚䚸సᴗᶵ䛿

䜻䝱䝡䞁䛾ᖜ䜘䜚䜒ᗈ䛟䚸㌴୧እᙧ䛜䛂」㞧䛃䛺ᙧ≧䜢䛧䛶

䛔䜛䚹㻵㻿㻻㻝㻤㻠㻥㻣䛾㞀ᐖ≀䝰䝕䝹䛿㧗䛥䛜㻤㻜㻜㻌㼙㼙䛸ప䛟䚸

䛣䜜䜢䝖䝷䜽䝍࿘ᅖ䛷᳨▱䛩䜛䛯䜑䛻䛿䚸」ᩘ䛾䝉䞁䝃䜢

⤌䜏ྜ䜟䛫䜛ᚲせ䛜䛒䛳䛯䚹

⮬ື㐠㌿᫬䛻᳨ฟ䛧䛯㞀ᐖ≀䛸⾪✺䛩䜛๓䛻೵Ṇ䛩䜛

䛯䜑䛻䚸㌴୧䛾ᕥྑཬ䜃ᚋ᪉䛻䝺䞊䝄䝇䜻䝱䝘䜢ᦚ㍕䛧

䛯䚹㑅ᐃ䛧䛯䝺䞊䝄䝇䜻䝱䝘䛿୍䛴䛾ᖹ㠃䜢ᗈゅ䛷䝇䜻䝱

䞁䛷䛝䜛䛯䜑䚸㐲᪉䛻䛒䜛㞀ᐖ≀䜢᳨ฟ䛩䜛䛾䛻㐺䛧䛶䛔

䜛䚹୍᪉䛷䝖䝷䜽䝍䛾⮳㏆㊥㞳䛻䛿䝇䜻䝱䝘䛾㉮ᰝᖹ㠃䛾

ୗ䛻Ṛゅ䛜䛷䛝䜛䛯䜑䚸㉸㡢Ἴ䝋䝘䞊䜢㓄⨨䛧䚸⫼䛾ప䛔

㞀ᐖ≀䜢᳨ฟྍ⬟䛸䛧䛯䚹㉸㡢Ἴ䝋䝘䞊䛿᳨▱㊥㞳䛜▷

䛔䛜䚸㏆ഐ䛾✵㛫䜢᳨▱䛷䛝䜛䛯䜑䚸Ⓨ㐍๓䛾䝖䝷䜽䝍㏆

ഐ䛾᳨▱䛻㐺䛧䛯≉ᛶ䜢ᣢ䛳䛶䛔䜛䚹

ୖ記䛾䜘䛖䛻䚸䝉䞁䝃䛾㓄⨨䛿䛭䜜䛮䜜䛾≉ᚩ䜢⪃៖

䛧䛯䜒䛾䛸䛧䛶䛔䜛䛜䚸䛔䛪䜜䜒Ⓨ㐍๓䞉⮬ື㐠㌿୰䛷᳨

ฟᶵ⬟䛿᭷ຠ䛸䛧䚸┦⿵ⓗ䛻᳨ฟ⬟ຊ䜢ά⏝䛧䛶䛔䜛䚹

䜰䜾䝸䝻䝪䝖䝷䜽䝍䛷䛿䚸㻟ྎ䛾䝺䞊䝄䝇䜻䝱䝘䛸㻤ಶ䛾

㉸㡢Ἴ䝋䝘䞊䛻䜘䛳䛶䝖䝷䜽䝍࿘ᅖ䛾㞀ᐖ≀┘ど䜢⾜䛖ᵓ

ᡂ䛸䛧䛯㻔ᅗ㻝㻝㻕䚹

㻠 䠉 㻟 㞀ᐖ≀᳨▱䝅䝇䝔䝮䛾ᵓ⠏
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In recent years, the evolution of ICT (Information 
Communication Technology) such as the IoT (Internet of 
Things) and big data analysis technology has been 
remarkable. Meanwhile, the number of ambitious farmers 
constructing mini rice centers for themselves and aiming 
for improvements in farming is increasing. For this 
reason, the Post-Harvest Technology Division began 
studying a system to support the operation of mini rice 
centers using ICT. In June 2017, Kubota launched the 
"KSAS drying system for mini-rice centers" ahead of 
other companies in the market. In this paper, we explain 
the development concept of the "KSAS drying system" 
and the functions to be provided. In addition, the results 
of monitoring tests through the season at 8 places 
conducted in 2016, show that this system is useful for 
providing new value using ICT such as protein sorting 
and improving farmers' earnings in the post-harvest are.

䛆Key Word䛇 
Mini Rice Center, Kubota Smart Agri System, KSAS 
Drying System, IoT, ICT

Development of KSAS Drying System
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䜢᪂つ㈍㊰㛤ᣅ䛺䛹䛻⧅䛢䜙䜜䜛䝅䝇䝔䝮䛾ᐇ⌧䜢஧

䛴┠䛾ㄢ㢟䛸䛧䛯䚹

㻞㻚 㛤Ⓨ䛾䝁䞁䝉䝥䝖䛸┠ᶆ

㻞䠉 㻝㛤Ⓨ䛾䝁䞁䝉䝥䝖䛸┠ᶆ

㻷㻿㻭㻿䛿䚸㎰ᶵ䛸㻵㻯㼀䜢ά⏝䛧䛂ඈ䛛䜛㻼㻰㻯㻭ᆺ㎰ᴗ䛃䛾

ᐇ⌧䜢┠ᣦ䛧䛶䛔䜛䚹

௒ᅇ䚸཰✭䜎䛷䜢ᑐ㇟䛸䛧䛶䛔䛯㻷㻿㻭㻿䛾⠊ᅖ䜢⋞⡿

䛾ฟⲴ䜎䛷ᗈ䛢䚸䛣䜜䜎䛷᱂ᇵ᝟ሗ䛸䛧䛶ά⏝䛧䛶䛝䛯

㻷㻿㻭㻿䛾㎰ᶵ䜔཰✭䝕䞊䝍䜢䚸䝭䝙䝷䜲䝇䝉䞁䝍䛷䛾ᕤ⛬

䛻䜒ά䛛䛩䛣䛸䛷䚸㎰ᐙ䛾཰┈ᨵၿ㻛኎ୖྥୖ䜢ᐇ⌧䛩䜛

䛣䛸䜢䛂㻷㻿㻭㻿஝⇱䝅䝇䝔䝮䛃䛾㛤Ⓨ䝁䞁䝉䝥䝖䛸䛧䚸┠ᶆ䜢

ḟ䛾㻟Ⅼ䛸ᐃ䜑䛯䚹

䐟సᴗ䛾ຠ⋡໬䛻䜘䜛཰┈ᨵၿ

㻷㻿㻭㻿஝⇱䝅䝇䝔䝮䛷䛿䚸㞳䜜䛯ሙᡤ䛻䛒䜛䝭䝙䝷䜲

䝇䝉䞁䝍䛸ᅡሙ䛸䛾㛫䛷䚸᭱㐺䛺㻼㻰㻯㻭䜢ᅇ䛩ᡭἲ䜢ᵓ

⠏䛩䜛䛣䛸䛷཰┈ᨵၿ䜢┠ᣦ䛧䛯䚹

䐠㻌㎰ᶵ䛸㻵㻯㼀䜢ά⏝䛧䛯᪂䛧䛔௜ຍ౯್๰ฟ䛻䜘䜛኎ୖ

ྥୖ

䝭䝙䝷䜲䝇䝉䞁䝍䜘䜚๓ᕤ⛬䛾㎰ᶵ䛾᝟ሗ䜢฼⏝䛷䛝

䜛䛸䛔䛖㻷㻿㻭㻿䛾≉ᚩ䜢ά䛛䛧䚸䛣䜜䜎䛷䛻䛺䛔᪂䛧䛔௜

ຍ౯್䛾๰ฟ䜢┠ᣦ䛧䛯䚹

䐡௚♫䛾஝⇱ㄪ〇ᶵჾ䜒฼⏝ྍ⬟

䝭䝙䝷䜲䝇䝉䞁䝍䛻䛿ከ䛟䛾஝⇱ᶵ䝯䞊䜹䛾ᶵჾ䛜

ΰᅾ䛧䛶✌ാ䛧䛶䛔䜛䛾䛜୍⯡ⓗ䛷䛒䜚䚸⮬♫䝤䝷䞁䝗

䛻ᣊ䛳䛶䛔䛶䛿䚸฼⏝䛧䛶䛔䛯䛰䛡䜛䝴䞊䝄䛜㝈ᐃ䛥

䜜䜛䚹䛭䛾䛯䜑䚸」ᩘ䝯䞊䜹䛾㈶ྠ䜢ເ䜚䚸䛭䜜䛮䜜䛾

䝯䞊䜹䛾ᶵჾ䛸᥋⥆䛷䛝䜛䛣䛸䛷䚸䜘䜚ᗈ䛟䛾䝴䞊䝄䛻฼

⏝䛧䛶䛔䛯䛰䛡䜛䛣䛸䜢┠ᣦ䛧䛯䚹

ᅗ 㻝䚷䝅䝇䝔䝮ᵓᡂ

㻲㼕㼓㻚㻌㻝㻌System &onfiguration
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㻟㻠

㻠㻚 㛤Ⓨᢏ⾡

㻠㻚㻝㻚㻝䚷สྲྀ஝⇱ィ⏬సᡂ

㻷㻿㻭㻿஝⇱䝅䝇䝔䝮䛿䚸䝭䝙䝷䜲䝇䝉䞁䝍䛷㻼㻰㻯㻭ᆺ㎰ᴗ

䜢ᐇ⌧䛷䛝䜛䜘䛖䛻䛩䜛䛯䜑䚸ᅡሙ䛾཰✭⥲㔞䜔䝁䞁䝞

䜲䞁䛾สྲྀ⬟ຊ䚸஝⇱ᶵ䛾ᙇ㎸ᐜ㔞䜢⏬㠃䛷☜ㄆ䛧䛺䛜

䜙䚸ຠ⋡ⓗ䛺สྲྀ஝⇱ィ⏬䜢❧䛶䜛䛣䛸䛜ྍ⬟䛷䛒䜛䚹ᢸ

䛔ᡭ䛿䚸ᅗ㻞䛾ィ⏬సᡂ⏬㠃䛷䚸ᕥഃ䛾Ⅼ⥺䛷ᅖ䜎䜜䛯

㒊ศ䛷஝⇱ᶵ䛸䝁䞁䝞䜲䞁䜢㑅䜃䚸୰ኸ䛻⾲♧䛥䜜䜛ᆅ

ᅗ䛛䜙ᅡሙ䜢㑅ᢥ䛧䚸஝⇱ᶵ䛾ᙇ㎸ྍ⬟㔞䜢☜ㄆ䛧䛺䛜

䜙䚸⡆༢䛻สྲྀ஝⇱ィ⏬䜢సᡂ䛩䜛䛣䛸䛜䛷䛝䜛䚹䜎䛯䚸

᧯స䛻័䜜䛺䛔ᢸ䛔ᡭ䛾䛯䜑䚸ᅗ㻞䛾ୗ㒊䛾Ⅼ⥺䛷ᅖ䜎

䜜䛯㒊ศ䛻䚸᧯స᪉ἲ䛾䜺䜲䝎䞁䝇䛜⾲♧䛥䜜䜛䚹䛣䛾

สྲྀ஝⇱ィ⏬䜢సᡂ䛩䜛䛸䚸䝁䞁䝞䜲䞁䜸䝨䝺䞊䝍䛜ᣢ䛴

䝇䝬䞊䝖䝣䜷䞁䛻ส䜚ྲྀ䜛ᅡሙ䛾ሙᡤ䛜♧䛥䜜䛯సᴗᣦ

♧䛜௒᪥䛾ィ⏬䛸䛧䛶㏦ಙ䛥䜜䜛䚹䝁䞁䝞䜲䞁䜸䝨䝺䞊䝍

䛿䚸䛭䛾ᣦ♧䜢☜ㄆ䛧䚸䛭䛾ᣦ♧䛻ᚑ䛔䛺䛜䜙สྲྀసᴗ

䜢⾜䛖䚹

สྲྀ஝⇱ィ⏬䜢❧䛶䜛䛣䛸䛷䚸஝⇱ᶵ䛾඘ሸ⋡ྥୖ䛸

ส䜚㐣䛞㜵Ṇ䛜ᐇ⌧䛷䛝䜛䚹᭦䛻䚸ྛసᴗ⪅䛜䛹䛣䛻䛔䛶

䜒䚸䛭䛾᪥䛾ィ⏬䛻ᑐ䛩䜛඲య㐍ᤖ≧ἣ䜢⡆༢䛻ᢕᥱ䛷

䛝䜛䜘䛖䛻䛺䜛䚹

㻠 䠉 㻝㻌㻷㻿㻭㻿 ஝⇱䝅䝇䝔䝮䛾ᶵ⬟紹介

㻠㻚㻝㻚㻞䚷䝭䝙䝷䜲䝇䝉䞁䝍≧ἣ䛾ぢ䛘䜛໬

ᅗ㻟䛿䚸䝭䝙䝷䜲䝇䝉䞁䝍䛾඲య≧ἣ䛜ಠ▔ⓗ䛻☜ㄆྍ

⬟䛺⏬㠃䛷䛒䜛䚹㞳䜜䛯ᅡሙ䛛䜙䛷䜒䝭䝙䝷䜲䝇䝉䞁䝍䛾

≧ἣ䛜୍┠䛷ᢕᥱ䛷䛝䜛䚹ᚑ᮶䛷䛒䜜䜀䚸䝁䞁䝞䜲䞁䜸䝨

䝺䞊䝍䛸䚸䝭䝙䝷䜲䝇䝉䞁䝍䛾సᴗ⪅㛫䛾㐃⤡ᡭẁ䛿ᦠᖏ

㟁ヰ䛺䛹䛻䜘䜛㏻ヰ䛜ከ䛛䛳䛯䛜䚸䛭䛾㢖ᗘ䜢ୗ䛢䜛䛣

䛸䛜ྍ⬟䛸䛺䜛䚹ᅗ㻟䛾Ⅼ⥺䛷ᅖ䜎䜜䛯㒊ศ䛿䚸ୖ䛛䜙㡰

䛻䚸䛭䛾᪥䛾సᴗィ⏬䛾୍ぴ䚸䝁䞁䝞䜲䞁䛷཰✭䛧䛯⢄䜢

䝭䝙䝷䜲䝇䝉䞁䝍䜈㐠䜆≧ἣ䛾୍ぴ䚸஝⇱ᶵ䜢䛿䛨䜑䛸䛧

䛯ྛㄪ〇ᶵჾ䛾✌ാ≧ἣ䛾୍ぴ䛸䛺䜛䚹䜎䛯䚸୺䛻㻷㻿㻭㻿

䛷సᴗ᪥ㄅ䜢䛴䛡䜛䛯䜑䛾ᑓ⏝䝇䝬䞊䝖䝣䜷䞁䜰䝥䝸㻔ᅗ㻠㻕

䛷䜒䚸ྛ஝⇱ᶵ䛾ᙇ㎸䜏㔞䜔㐠㌿≧ែ䜢㞳䜜䛯ሙᡤ䛛䜙

☜ㄆྍ⬟䛷䛒䜛䚹

สྲྀ஝⇱ィ⏬సᡂ䛸䝭䝙䝷䜲䝇䝉䞁䝍䛾ぢ䛘䜛໬䛾ᶵ

⬟䛷䚸ᅡሙ䛸䝭䝙䝷䜲䝇䝉䞁䝍㛫䛾䝇䝮䞊䝈䛺㐃ᦠ䛜⏕䜎

䜜䚸⏕⏘ᛶྥୖ䛜ྍ⬟䛸䛺䜛䚹

㻔㻟㻕㻌௚♫䛾஝⇱ㄪ〇ᶵჾ䜒฼⏝ྍ⬟䠖㻷㻿㻭㻿஝⇱䝅䝇䝔䝮䜈

䛾᥋⥆௙ᵝ䛿䚸䝅䝇䝔䝮䛛䜙ぢ䛶ඹ㏻໬䛜ᚲせ䛸䛺䜛䚹

䛧䛛䛧䚸ྛ♫䛾〇ရ䛿䚸᪤䛻㛗䛔㛤Ⓨ䛾Ṕྐ䜢ᣢ䛳䛶䛚

䜚䚸䝝䞊䝗䜴䜵䜰䜔䝋䝣䝖䜴䜵䜰䛾௙ᵝ䚸䜶䝷䞊䛾䝁䞊䝗䜔

ศ㢮䛺䛹䛾௙ᵝ䛺䛹䛜ྛ♫ྛᵝ䛭䜜䛮䜜␗䛺䜚䚸ྛ♫

䛾௙ᵝ䜢ඹ㏻໬䛧䛯䜚䚸㏫䛻㻷㻿㻭㻿஝⇱䝅䝇䝔䝮ഃ䛷䚸௙

ᵝ䛾ᕪ␗䜢྾཰䛧䚸ᶵჾẖ䛻ಶูᑐᛂ䛧䛯䜚䛩䜛䛣䛸䛿

㞴䛧䛔䚹᭦䛻䚸㐣ཤ䛻ฟⲴ䛥䜜䛯᪤㈍ᶵ䜢ྵ䜐ྛ䝯䞊䜹

䛾ᶵჾ䛾ᑐᛂ䜒ᚲせ䛷䛒䜛䚹䛭䛣䛷䚸᥋⥆௙ᵝ䜢ඹ㏻௙

ᵝ䛸ᶵ✀౫Ꮡ㻛䝯䞊䜹౫Ꮡ௙ᵝ䛻ษ䜚ศ䛡䚸䝅䝇䝔䝮඲

య䛷྾཰䛧䚸ྛ♫䛾␗䛺䜛௙ᵝ䜢ඹ㏻䛻ᢅ䛘䜛௙⤌䜏䜢

స䜚ୖ䛢䜛䛣䛸䜢୕䛴┠䛾ㄢ㢟䛸䛧䛯䚹

䜎䛯䚸㞳䜜䛯ሙᡤ䛻䛔䛶䜒༶ᗙ䛻஝⇱ᶵ䛾䜶䝷䞊䜢▱䜚

䛯䛔䛸䛔䛖せᮃ䛜ከ䛟䛒䛳䛯䚹

䛣䜜䜙䛾㐠⏝㻛ᢏ⾡ㄢ㢟䜢ྫྷ࿡䛧䚸䛂㻷㻿㻭㻿஝⇱䝅䝇䝔䝮䛃

䛸䛧䛶䚸௨ୗ䛾㻡䛴䛾ᶵ⬟䜢ᐇ⌧䛧䛯䚹ḟ❶䛷䛿䚸䛣䜜䜙䛾ᶵ

⬟䜢㡰䛻紹介䛩䜛䚹

䐟สྲྀ஝⇱ィ⏬సᡂ

䐠䝭䝙䝷䜲䝇䝉䞁䝍≧ἣ䛾ぢ䛘䜛໬

䐡䝍䞁䝟䜽௙ศ䛸Ỉศ௙ศ

䐢␗ᖖ᫬䛾䝯䞊䝹㏻▱

䐣సᴗᕤ⛬䛾記㘓

ᅗ 㻞䚷ィ⏬సᡂ⏬㠃౛

㻲㼕㼓㻚㻌㻞㻌Plan-Making Display Example
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㻟㻡

㻠㻚㻝㻚㻟䚷䝍䞁䝟䜽௙ศ䛸Ỉศ௙ศ

㣗࿡䞉཰㔞䝉䞁䝃௙ᵝ䝁䞁䝞䜲䞁䛿䚸ᅡሙ䛷สྲྀ䜚䛧䛺

䛜䜙䝉䞁䝃䛷䝍䞁䝟䜽್䚸Ỉศ್䚸཰㔞䜢 ᐃ䛧䚸䛣䜜䜙

䛾್䜢䜽䝷䜴䝗䛻ᐃᮇⓗ䛻㏦ಙ䛩䜛䛣䛸䛜ྍ⬟䛷䛒䜛䚹

䛣䜜䜙䛾್䜢㻷㻿㻭㻿஝⇱䝅䝇䝔䝮䛷ฎ⌮䛩䜛䛣䛸䛷䚸ᙇ

㎸ඛ䜢㻞✀㢮䛾䝘䝡䝀䞊䝅䝵䞁᪉ἲ㻔䝍䞁䝟䜽௙ศ䛸Ỉศ௙

ศ㻕䛷᣺䜚ศ䛡䜛䛣䛸䛜ྍ⬟䛷䛒䜛䚹

㻔㻝㻕䝍䞁䝟䜽௙ศ

㻌䝍䞁䝟䜽௙ศ䛷䛿䚸ప䝍䞁䝟䜽⢄䜢≉ᐃ䛾஝⇱ᶵ䛻㞟

䜑䜛䛣䛸䛷䚸ᅗ㻡䛻♧䛩䜘䛖䛻ప䝍䞁䝟䜽⡿䜢㈍኎䛻䛴䛺

䛢䜛䛣䛸䛜ྍ⬟䛸䛺䜛䚹㏆ᖺ䚸㣗࿡䛾ඃ䜜䛯ప䝍䞁䝟䜽

⡿䛾⏕⏘䛻ὀ┠䛜㞟䜎䛳䛶䛚䜚䚸㧗௜ຍ౯್⡿䛻䜘䜛

䝤䝷䞁䝗໬㻛᪂つ㈍㊰ᣑ኱➼䚸ᢸ䛔ᡭ㎰ᐙ䛜᪂䛧䛔ྲྀ

⤌䜏䛻✚ᴟⓗ䛻䜰䝥䝻䞊䝏䛩䜛䛣䛸䛜ྍ⬟䛸䛺䜛䚹

㻔㻞㻕Ỉศ௙ศ

㻌Ỉศ௙ศ䛷䛿䚸ᅗ㻢䛻♧䛩䜘䛖䛻䚸஝⇱ᶵ䛻ᙇ䜚㎸䜐ẁ

㝵䛷䚸Ỉศ䛾䜀䜙䛴䛝䜢ῶ䜙䛩䛣䛸䛻䜘䜚䚸௙ୖ䛜䜚᫬

䛾Ỉศ䛾䜀䜙䛴䛝䜢ῶ䜙䛧䚸ฟⲴ⡿䛾ရ㉁ྥୖ䜔㐣஝

⇱㻛஝⇱୙㊊䜢㜵䛠䛣䛸䛜ྍ⬟䛸䛺䜛䚹䜎䛯䚸Ỉศᕪ䛜

኱䛝䛔⢄䜢≉ᐃ䛾஝⇱ᶵ䛻㞟୰䛥䛫䜛䛣䛸䛷䚸஝⇱ᶵ

㐠⏝䛾ຠ⋡໬䛜ྍ⬟䛸䛺䜛䚹኎ୖ䛢䛸ẚ౛䛩䜛཰㔞䛿

Ỉศ䜒ྵ䜣䛰཰㔞䛷䛒䜛䛯䜑䚸⡿䛻ྵ䜎䜜䜛Ỉศ್䛿

኎ୖ䛢䛻⤖䜃௜䛟㔜せ䛺せ⣲䛷䛒䜛䚹

ᅗ 㻟䚷඲య≧ἣ⏬㠃౛ 㻔㻼㻯㻛 䝍䝤䝺䝑䝖 㻕
㻲㼕㼓㻚㻌㻟㻌Screen Example of the Monitoring of a Rice Dryer for 

PC/Tablet

ᅗ 㻠䚷඲య≧ἣ⏬㠃౛ 㻔 䝇䝬䞊䝖䝣䜷䞁 㻕
㻲㼕㼓㻚㻌㻠㻌Screen Example of the Monitoring of a Rice Dryer for 

Smartphone

ᅗ 㻡䚷䝍䞁䝟䜽௙ศ
㻲㼕㼓㻚㻌㻡㻌Sorting by Protein

ᅗ 㻢䚷Ỉศ௙ศ
㻲㼕㼓㻚㻌㻢㻌Sorting by Moisture
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㻠㻚㻝㻚㻠䚷␗ᖖ᫬䛾䝯䞊䝹㏻▱

஝⇱ᶵ䛾୍⯡ⓗ䛺౑䜟䜜᪉䛸䛧䛶䚸᪥୰䝁䞁䝞䜲䞁䛷
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㻭 ⛅⏣┴ 㻣㻜㼔㼍 5 2 6

㻮 Ⲉᇛ┴ 㻠㻡㼔㼍 1 1 2

㻯 ᪂₲┴ 㻡㻠㼔㼍 6 2 6

㻰 㟷᳃┴ 㻣㻜㼔㼍 2 1 5

㻱 ⚟ᓥ┴ 㻟㻜㼔㼍 㻜 1 㻟

F ⚟ᓥ┴ 㻝㻡㼔㼍 1 1 2
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㻲㼕㼓㻚㻌㻥㻌Graph of Protein Value
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Domestic agriculture, which has many problems such 
as rapid aging and labor shortages, is under pressure to 
change. One solution is to promote the further activities 
of women and the elderly in agriculture. On the other 
hand, mechanization has progressed in domestic 
agriculture, but there are still many people carrying 
heavy loads, especially in vegetable and fruit farming. 
The ZorN of stacNing �0 Ng containers filled Zith crops 
from ground to shoulder height is a heavy strain on the 
waist, arms and upper body of workers. To respond to 
these demands, Kubota has worked on the development of 
a power assist suit that assists both the waist and the 
upper body. As a result, Kubota produced the WIN - 1, 
which adopts a unique assist system with a winch, 
realizing easy operation and natural control, and started 
selling it in 2017.

䛆Key Word䛇 
Power Assist Suit, Container, Stack Works, Reduce Labor, 
Winch,Weight Reduction, Carbon Fiber Reinforced 
Plastics
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㒊䛛䜙䛺䜛⊂⮬䛾ᇶᮏᵓᡂ䛸䜰䝅䝇䝖᪉ᘧ䜢㛤Ⓨ䛧䛯㻔ᅗ㻟㻕䚹

㻔㻝㻕䛂䜴䜲䞁䝏ᶵ⬟䛃䛸䛂⭜䜰䝅䝇䝖ᶵ⬟䛃䛾」ྜ䜰䝅䝇䝖

㻌㎰ᴗ䛾䝁䞁䝔䝘✚䜏ୖ䛢సᴗ䛾㍍ປ໬䛻↔Ⅼ䜢ᙜ䛶䚸⭜

䜘䜚ୖ䛾㧗䛥䛻Ⲵ≀䜢ᘬୖ䛢䜛䛂䜴䜲䞁䝏ᶵ⬟䛃䜢⪃᱌䛧䚸

䛂⭜䜰䝅䝇䝖ᶵ⬟䛃䛸」ྜ䛥䛫䛯⊂⮬䛾䜰䝅䝇䝖᪉ᘧ䜢㛤Ⓨ

䛧䛯䚹䛂䜴䜲䞁䝏ᶵ⬟䛃䛿䚸୧⫪ୖ䛾䜴䜲䞁䝏䜰䞊䝮䛛䜙ୗ

䛢䛯䝽䜲䝲䛷Ⲵ≀䜢ྞ䜚䚸⫼㠃䛾䜴䜲䞁䝏䝴䝙䝑䝖䛷䝽䜲

䝲䜢≌ᘬ䛧䚸Ⲵ≀䛾ᘬୖ䛢䞉ᘬୗ䛢䜢䜰䝅䝇䝖䛩䜛䚹䜴䜲䞁

䝏䜰䞊䝮䛻᥃䛛䜛Ⲵ㔜䛿⫼㠃䛾䝯䜲䞁䝣䝺䞊䝮䛛䜙⭜䝧

䝹䝖䜢介䛧䛶సᴗ⪅䛾యᖿ䛷ᨭ䛘䜛ᵓ㐀䛸䛧䚸⭎䜔⫪䛺䛹

䛾ୖ༙㌟䛻㈇ᢸ䛜᥃䛛䜙䛺䛔䜘䛖䛻䛧䛶䛔䜛䚹䛂⭜䜰䝅䝇

䝖ᶵ⬟䛃䛿䚸⬮䜰䞊䝮䛷ኴ⭣䜢ᢲ䛧䛶ୖయ䜢ᘬ䛝㉳䛣䛧䚸Ⲵ

≀䜢ᣢ䛳䛶❧䛱ୖ䜛㝿䛾⭜䛾㈇ᢸ䜢㍍ῶ䛩䜛䚹

㻌䛣䜜䜙㻞✀㢮䛾ᶵ⬟䜢㐃⥆ⓗ䛻⤌ྜ䛫䛶䚸ᆅ㠃䛛䜙⬚䛾

㧗䛥㻔䝁䞁䝔䝘㻠ẁ✚䜏䛾㧗䛥㻕䛻䜎䛷Ⲵ≀䜢ᣢ䛱ୖ䛢䜛୍

㐃䛾䜰䝅䝇䝖ືస䜢ᐇ⌧䛧䛯䚹

㻔㻞㻕䜴䜲䞁䝏䝴䝙䝑䝖

㻌䛂䜴䜲䞁䝏ᶵ⬟䛃䛾㥑ື※䛸䛧䛶䜴䜲䞁䝏䝴䝙䝑䝖䜢㛤Ⓨ䛧

䛯䚹ྛ䝸䞊䝹䛾ᙧ≧䜔䜼䝲䛾ῶ㏿ẚ䛿䚸ᚲせ䛺䝽䜲䝲㏿

ᗘ䛸≌ᘬຊ䜢‶㊊䛩䜛䜘䛖䛻᭱㐺໬䛧䛯䚹

㻌䛣䜜䛻䜘䜚䚸䝯䜲䞁䝣䝺䞊䝮䛾⫼㠃䛻䝁䞁䝟䜽䝖䛻཰䜎䜛䝴

䝙䝑䝖䛸䛧䛺䛜䜙䜒䚸㻤㻝㻌㼃䛾ᑠᆺ䝰䞊䝍䛷㻞㻜㻌㼗㼓䛾Ⲵ≀䛾ᘬ

ୖ䛢䞉ᘬୗ䛢䜢䚸⭎ຊ䜢඲䛟ᚲせ䛸䛫䛪⾜䛘䜛䜘䛖䛻䛺䛳䛶

䛔䜛䚹䜎䛯䚸䝰䞊䝍䛻ෆⶶ䛥䜜䛯㟁☢䝤䝺䞊䜻䛾ຊ䛷䚸㠀

㏻㟁᫬䛷䜒㻟㻜㻌㼗㼓䜎䛷䛾㔜㔞≀䜢ಖᣢ䛩䜛䛣䛸䛜䛷䛝䚸⭎

ຊ䜢౑䜟䛪䛻Ⲵ≀䜢㐠ᦙ䛩䜛䛣䛸䛜䛷䛝䜛䚹

㻔㻟㻕⭜䜰䝅䝇䝖䝴䝙䝑䝖

㻌䛂⭜䜰䝅䝇䝖ᶵ⬟䛃䛾㥑ື※䛸䛧䛶䚸⊂⮬䛾⭜䜰䝅䝇䝖䝴䝙䝑

䝖䜢㛤Ⓨ䛧䛯䚹䜼䝲䝖䝺䞁䜔䜿䞊䝇ᙧ≧䛾᭱㐺໬䛻䜘䜚䚸⭜

ᅇ䜚䛾㝈䜙䜜䛯䝇䝨䞊䝇䛻䜒㛵䜟䜙䛪䚸Ἴືṑ㌴䛺䛹䛾㧗

౯䛺䝕䝞䜲䝇䜢⏝䛔䛪䛻㻝㻛㻣㻡䛾㧗ῶ㏿ẚ䜢ᐇ⌧䛧䛯䚹

㻌䛣䜜䛻䜘䜚䚸㻡㻜㻌㼃䛾ᑠᆺ㍍㔞䛺䝰䞊䝍䜢㻞ಶ౑⏝䛩䜛䛾䜏

䛷㻣㻣㻌㻺䞉㼙䛾㧗䝖䝹䜽䜢Ⓨ᥹䛧䚸䝁䞁䝟䜽䝖䛺䝴䝙䝑䝖䛸䛧䛺䛜

䜙䜒㻞㻜㻌㼗㼓䛾䝁䞁䝔䝘䜢ᣢ䛱ୖ䛢䜛䛾䛻༑ศ䛺⭜䜰䝅䝇䝖⬟

ຊ䜢☜ಖ䛩䜛䛣䛸䛜䛷䛝䛯䚹

㻔㻠㻕䝝䞁䝗

㻌Ⲵ≀䛻䝽䜲䝲䜢᥃䛡䜛䛯䜑䛾䝝䞁䝗䛿䚸ᶆ‽䛾䛂䝁䞁䝔䝘⏝䛃

䛾䜋䛛䛻䜒䚸䛂䝎䞁䝪䞊䝹⏝䛃䚸ྲྀ 䛳ᡭ✰䛾㛤䛔䛶䛔䛺䛔䛂䝸

䞁䝂䝁䞁䝔䝘⏝䛃➼䚸ྲྀ 䜚ᢅ䛖Ⲵ≀䛾ᙧ≧䛻ྜ䛳䛯䜸䝥䝅䝵䞁

䜢⏝ព䛧䛯䚹䛣䜜䜙䝝䞁䝗䛿ᐜ᫆䛻Ⲵ≀䛻᥃䛡䜙䜜䚸䛺䛚䛛

䛴୙⏝ព䛻እ䜜䛺䛔䜘䛖䛻ᕤኵ䛧䛯ᙧ≧䛸䛧䛶䛔䜛䚹

㻌䛣䜜䛻䜘䜚䚸ᥱຊ䜢඲䛟ᚲせ䛸䛫䛪䚸㔜䛔Ⲵ≀䜢㛗᫬㛫☜ᐇ

䛻ᣢ䛱ୖ䛢䜛䛣䛸䛜䛷䛝䜛䜘䛖䛻䛺䛳䛯䚹

㻠 䠉 㻞 ᐜ᫆䛺᧯సᛶ䛸㐪࿴ឤ䛾䛺䛔䜰䝅䝇䝖ไᚚ

㻠㻚㻞㻚㻝䚷⭜䜰䝅䝇䝖䛸䜴䜲䞁䝏䛾」ྜไᚚ

ᕥྑ䛾䝝䞁䝗䛻タ䛡䜙䜜䛯㻞䛴䛾䝇䜲䝑䝏㻔䛂ୖ᪼䝇䜲䝑

䝏䛃䛸䛂ୗ㝆䝇䜲䝑䝏䛃㻕䜢᧯స䛩䜛䛰䛡䛷䚸⮬↛䛺ὶ䜜䛷Ⲵ

≀䜢ᆅୖ䛛䜙⬚䛾㧗䛥䛻✚䜏ୖ䛢䚸✚䜏ୗ䜝䛧䛜䛷䛝䜛

ไᚚ᪉ᘧ䜢㛤Ⓨ䛧䛯䚹㼃㻵㻺㻙㻝䛷䛿䚸సᴗ⪅䛻䜘䜛ྛ䝇䜲䝑

ᅗ 㻟䚷㼃㻵㻺㻙㻝 ୺せᶵ⬟䛸㛵㐃㒊఩
㻲㼕㼓㻚㻌㻟㻌WIN-1 Main Functions and Related Parts
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㻠㻚㻞㻚㻞䚷⭜䜰䝅䝇䝖ไᚚ

⭜䜰䝅䝇䝖䝰䞊䝍䛾ไᚚ᪉ᘧ䛿䚸䝖䝹䜽ไᚚ䛸㏿ᗘไᚚ

䛾㻞✀䜢ẚ㍑䛧䛯⤖ᯝ䚸≉䛻୙័䜜䛺ึᚰ⪅䛷䜒ᢅ䛔䜔䛩

䛔䝖䝹䜽ไᚚ䜢᥇⏝䛧䛯䚹᭦䛻䚸సᴗ⪅䛾ጼໃኚ໬䛻ᛂ䛨

䛶ฟຊ䝖䝹䜽䜢ኚ໬䛥䛫䜛䛣䛸䛷䚸ᢅ䛔䜔䛩䛥䛸䝟䝽䝣䝹䛥

䜢୧❧䛥䛫䜛ไᚚ䛸䛧䛯䚹

䜎䛯䚸㻟䛴䛾䜰䝅䝇䝖䝰䞊䝗㻔䛂ᙅ䛃䞉䛂୰䛃䞉䛂ᙉ䛃㻕䛾㑅ᢥ䛻䜘

䜚ฟຊ䝖䝹䜽䛾ኚ໬≉ᛶ䜢ษ᭰䛘䛶䚸ึᚰ⪅䛛䜙ୖ⣭⪅䜎

䛷ẁ㝵ⓗ䛻⩦⇍䛩䜛䛣䛸䛜䛷䛝䚸ዲ䜏䛻ᛂ䛨䛯౑䛔ศ䛡䜒

ྍ⬟䛺௙ᵝ䛸䛧䛯㻔ᅗ㻡㻕䚹

㻠㻚㻞㻚㻟䚷䜴䜲䞁䝏ไᚚ

Ⲵ≀䛾㉁㔞䛜ಶ䚻䛻㐪䛖ሙྜ䛷䜒䚸䛭䛾ᙳ㡪䜢ཷ䛡

䛪䛻సᴗ⪅䛜Ⲵ≀䛾㧗䛥䜢ពᅗ䛹䛚䜚䛻ྜ䜟䛫䜔䛩䛔

䜘䛖䚸䜴䜲䞁䝏䝰䞊䝍䛿㏿ᗘไᚚ䛸䛧䛯䚹䜎䛯䚸䜴䜲䞁䝏䝴

䝙䝑䝖䛻ෆⶶ䛧䛯䝫䝔䞁䝅䝵䝯䞊䝍䛻䜘䜚䜴䜲䞁䝏䛾఩⨨䜢

᳨▱䛧䚸ྍື⠊ᅖ䜢ไᚚ䛧䛶䛔䜛䚹᭦䛻䚸ไᚚ୰䛻䝰䞊䝍

䛻᥃䛛䛳䛶䛔䜛㈇Ⲵ䜢┘ど䛩䜛䛣䛸䛷䚸Ⲵ≀䜢ୗ䜝䛩㝿䛾

䜴䜲䞁䝏䝽䜲䝲䛾㐣๫䛺㏦䜚ฟ䛧䜢㜵Ṇ䛩䜛ᶵ⬟䜔䚸Ⲵ≀

䜢ᆅୖ䛛䜙ᣢ䛱ୖ䛢䜛㝿䛻⭜䜰䝅䝇䝖䜢ຠᯝⓗ䛻฼䛛䛫

䜛䛯䜑䛾䝽䜲䝲䛾䛯䜛䜏ྲྀ䜚ᶵ⬟䜒ഛ䛘䛯䚹

䛣䜜䜙䛾ᶵ⬟䛻䜘䜚䚸㼃㻵㻺㻙㻝䛾౑⏝䛻୙័䜜䛺ึᚰ⪅

䛷䜒ᐜ᫆䛻సᴗ䛜䛷䛝䜛䜘䛖䛻䛺䛳䛯䚹

䝏䛾᧯స䛻ຍ䛘䚸⬮䜼䝲䜿䞊䝇䛻ෆⶶ䛧䛯䝫䝔䞁䝅䝵䝯䞊

䝍䛷సᴗ⪅䛾ጼໃ䜢᥎ᐃ䛧䚸䜴䜲䞁䝏䛸⭜䜰䝅䝇䝖䛾䝖䝹

䜽䞉㏿ᗘ䞉఩⨨䜢」ྜⓗ䛻ไᚚ䛧䛶䛔䜛䚹

ᅗ㻠䛻䚸㼃㻵㻺㻙㻝䜢౑⏝䛧䛯సᴗ䛷䛾᧯స䛸ไᚚ䛾ὶ䜜䜢

♧䛩䚹ᆅୖ䛛䜙Ⲵ≀䜢ᣢ䛱ୖ䛢䜛㝿䛻䛿䚸䛧䜓䛜䜣䛷Ⲵ

≀䜢ᢕᣢ䛧ୖ᪼䝇䜲䝑䝏䜢᧯స䛧㻔ᅗ㻠䐟㻕䚸䛛䛴సᴗ⪅䛜

ୖయ䜢㉳䛣䛭䛖䛸䛩䜛ጼໃኚ໬䜢᳨ฟ䛩䜛䛣䛸䛷⭜䜰䝅䝇

䝖䛜సື䛩䜛㻔ᅗ㻠䐠㻕䚹䛣䜜䛻䜘䜚సᴗ⪅䛾☜ᐇ䛺ពᛮ䛾

ୗ䚸㌟య䛾ື䛝䛻ྜ䜟䛫䛯⮬↛䛺䝍䜲䝭䞁䜾䛷䜰䝅䝇䝖䛜

฼䛟䜘䛖䛻䛧䛶䛔䜛䚹᭦䛻䝇䜲䝑䝏᧯స䜢⥅⥆䛧䛯䜎䜎䚸స

ᴗ⪅䛜❧䛱ୖ䛜䜚䛾ጼໃ䛻䛺䜛䛸⭜䜰䝅䝇䝖䛛䜙䜴䜲䞁䝏

䛻⮬ືⓗ䛻ษ䜚᥮䜟䜚Ⲵ≀䜢ᘬୖ䛢䜛㻔ᅗ㻠䐡㻕䚹䛣䜜䛻䜘

䜚సᴗ⪅䛿䝇䜲䝑䝏䜢ᢲ䛧⥆䛡䜛䛰䛡䛷䚸⭜䜰䝅䝇䝖䛸䜴䜲

䞁䝏䛾ษ䜚᥮䛘䜢ព㆑䛫䛪୍㐃䛾䛺䛜䜜䛷✚䜏ୖ䛢సᴗ

㻔ᅗ㻠䐟䡚䐢㻕䛸✚䜏㝆䜝䛧సᴗ㻔ᅗ㻠䐣䡚䐦㻕䜢ᐇ᪋䛩䜛䛣䛸

䛜ྍ⬟䛸䛺䛳䛯䚹

ྛ㒊䛾ᵓ㐀య䜔ືຊᶵᵓ䚸䝰䞊䝍䜔䝞䝑䝔䝸䛺䛹㟁⿦

䝅䝇䝔䝮ᵓᡂရ䛾ぢ┤䛧䛺䛹䚸௚䛾㛤Ⓨ䛷ᇵ䛳䛯㍍㔞໬

㻠䠉 㻟㍍㔞໬ᢏ⾡

ᡭἲ䜢⏝䛔䛶〇ရ඲⯡䛻䜟䛯䜛タィᨵၿ䜢㔜䛽䛯⤖ᯝ䚸

㛤Ⓨᙜึ䛿㻟㻜㻌㼗㼓䛷䛒䛳䛯〇ရ㉁㔞䜢㻝㻝㻚㻡㻌㼗㼓䜎䛷㍍㔞໬

ᅗ 㻡䚷⭜䜰䝅䝇䝖䝖䝹䜽≉ᛶ
㻲㼕㼓㻚㻌㻡㻌Waist Assist Torque Characteristic Chart

ᅗ 㻠䚷㼃㻵㻺㻙㻝 䜢౑⏝䛧䛯సᴗ䛷䛾᧯స䛸ไᚚ䛾ὶ䜜
㻲㼕㼓㻚㻌㻠㻌WIN-1 Operation and Control Flow
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㻠㻚㻟㻚㻞䚷⭜䜰䝅䝇䝖䝴䝙䝑䝖䛾㍍㔞໬

⭜䜰䝅䝇䝖䝴䝙䝑䝖䛻䛿䚸⬮䛛䜙䛾཯ຊ䜢ཷ䛡Ṇ䜑䜛

ᙉᗘ䛜ồ䜑䜙䜜䜛䚹䜰䝅䝇䝖⬟ຊ䛻ᚲせ䛺䜼䝲㓄⨨䝇

䝨䞊䝇䛾☜ಖ䛸䚸㍍㔞໬䜢୧❧䛩䜛䛯䜑䛻䜼䝲䜿䞊䝇䛾

ᮦᩱ䛸䛧䛶㍍㔞䛷㧗ᙉᗘ䛺Ⅳ⣲⧄⥔ᙉ໬⇕ྍረᛶᶞ⬡

㻔㻯㻲㻾㼀㻼㻕䜢౑⏝䛩䜛䛣䛸䛸䛧䛯䚹᭦䛻㍈ཷಖᣢ䜢䝣䝺䞊䝮

ᵓ㐀䛛䜙䝰䝜䝁䝑䜽ᵓ㐀䛻ぢ┤䛧䚸ゎᯒ䛻䜘䜚ᙉᗘ䜢☜ㄆ

䛧䛺䛜䜙ⷧ⫗໬䛩䜛䛣䛸䛷䜼䝲㓄⨨䝇䝨䞊䝇䛸ᙉᗘ䜢☜ಖ

䛧䛺䛜䜙䚸㍍㔞໬䜢ᐇ⌧䛩䜛䛣䛸䛜䛷䛝䛯䚹䜎䛯䚸䜂䛪䜏

㔞䛾 ᐃ䛻䜘䜚タィ್䛾⿬௜䛡䜒⾜䛳䛯㻔ᅗ㻣㻕䚹

ྠ᫬䛻⬮䜰䞊䝮䜒䜰䝹䝭䝣䝺䞊䝮ᵓ㐀䛛䜙䚸ᶞ⬡䝥䝺䞊
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ᅗ 㻥䚷➽㟁఩䛻䜘䜛㌟యⓗ㈇Ⲵィ ⤖ᯝ
㻲㼕㼓㻚㻌㻥㻌Physical Load Measurement Result Based on Myoelectric Potential

ᅗ 㻝㻜䚷㼂㻭㻿 䛻䜘䜛㍍ປ໬ຠᯝ䛾ホ౯
㻲㼕㼓㻚㻌㻝㻜㻌Evaluation of Fatigue Relief by Visual Analog Scale
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The labor of rice paddy work was greatly reduced by 
agricultural machinery, but labor saving in water 
management was left behind. However, as ICT is 
becoming widespread, the solution to this problem has 
been discovered gradually. The water supply valve and 
drain port are set up as IoT and the situation is grasped 
at home or elsewhere using a PC or mobile terminal 
without going to the site, and remote control and 
automatic control are performed. The government is 
promoting project development aimed at realizing this 
system, which Kubota ChemiX Co.,Ltd. is cooperating 
with, and this report introduces the details.

䛆Key Word䛇 
Water Management, Labor Saving, Automation, Remote 
Control

Ỉ✄స䛾ປຊ䛿䚸㎰ᴗᶵᲔ䛻䜘䛳䛶኱ᖜ䛻๐ῶ䛥䜜䛯䛜䚸

Ỉ⟶⌮䛾┬ຊ໬䛿ྲྀ䜚ṧ䛥䜜䛶䛔䛯䚹䛧䛛䛧㻵㻯㼀䛜ᬑཬ䛧䛴䛴

䛒䜛௒䚸₞䛟䛭䛾ゎỴ⟇䛜ぢฟ䛥䜜䛯䚹⤥Ỉ䝞䝹䝤䚸᤼Ỉཱྀ

㻔ⴠỈཱྀ㻕䛾㻵㼛㼀䛻䜘䛳䛶䝟䝋䝁䞁䜔䝰䝞䜲䝹➃ᮎ䛺䛹䜢⏝䛔䚸⌧

ᆅ䛻⾜䛟䛣䛸䛺䛟⮬Ꮿ䛺䛹䛷≧ἣ䜢ᢕᥱ䛧䛶㐲㝸᧯స䜔⮬ືไ

ᚚ䜢⾜䛖䜒䛾䛷䛒䜛䚹䚷䛣䛾ᐇ⌧䜢┠ᣦ䛧ᨻᗓ䛿䝥䝻䝆䜵䜽䝖㛤

Ⓨ䜢᥎㐍୰䛷䛒䜚䚸ᰴᘧ఍♫䜽䝪䝍䜿䝭䝑䜽䝇䛿䛣䜜䛻༠ຊ䛧

䛶䛚䜚䛭䛾ෆᐜ䜢紹介䛩䜛䚹

䛆䜻䞊䝽䞊䝗䛇㻌

Ỉ⟶⌮䚸┬ຊ໬䚸⮬ື໬䚸㐲㝸᧯స

Development of Electric Actuator for Field Water Management System

ᅡሙỈ⟶⌮䝅䝇䝔䝮⏝㟁ື䜰䜽䝏䝳䜶䞊䝍䛾㛤Ⓨ

1. 䛿䛨䜑䛻

䜟䛜ᅜ䛾㎰ᴗ䛜┤㠃䛩䜛ㄢ㢟䛷䛒䜛㎰ᐙேཱྀ䛾ῶᑡ䚸㧗

㱋໬䛻ᑐᛂ䛩䜛䛯䜑䚸ᨻᗓ䛿ᢸ䛔ᡭ㎰ᐙ䜈䛾㎰ᆅ㞟⣙䜢඲

㎰ᆅ㠃✚䛾㻤๭䛻ቑຍ䛥䛫䚸᭦䛻䝁䝯⏕⏘䝁䝇䝖䜢㻠๭๐ῶ䛩䜛

┠ᶆ䜢ᥖ䛢䛶䛔䜛
㻝㻕
䚹䛭䛾ᐇ⌧䛻ྥ䛡䛶ᨻᗓ䛿ᗓ┬㐃ᦠ䛾◊

✲㛤Ⓨᅜᐙ䝥䝻䝆䜵䜽䝖䛷䛒䜛ᡓ␎ⓗ䜲䝜䝧䞊䝅䝵䞁䝥䝻䜾䝷䝮
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䛷㎰ᴗ䛾䝇䝬䞊䝖໬䜢┠ᣦ䛧䛶䛔䜛䚹㛤Ⓨ䝔䞊䝬䛻䛿᪤䛻䜽䝪䝍

䜒ྲྀ䜚⤌䜣䛷䛔䜛㎰ᶵ䛾⮬ື䞉↓ே໬➼䛻䜘䜛⪔䛖䜣䞉᪋⫧䞉

཰✭䛾┬ຊ໬䛾䜋䛛ᅡሙỈ⟶⌮䝅䝇䝔䝮㻔௨ୗ䚸䛂ᮏ䝅䝇䝔

䝮䛃䛸䛔䛖䚹㻕䛾㛤Ⓨ㻔௨ୗ䚸䛂ᮏ䝔䞊䝬䛃䛸䛔䛖䚹㻕䛻䜘䜛Ỉ⟶⌮䛾
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⟶⌮䛻せ䛩䜛ປຊ䛿௚䛻ẚ䜉┬ຊ໬䛜㐍䜣䛷䛚䜙䛪䚸⥲ປാ

᫬㛫䛾⣙㻟๭䜢༨䜑䛶䛔䜛䛛䜙䛷䛒䜛㻔ᅗ㻝㻕䚹

⌧ᅾ䚸Ỉ⟶⌮䛾᪤Ꮡ䛾┬ຊ໬ᶵჾ䛻䛿䚸ᰴᘧ఍♫䜽䝪䝍

䜿䝭䝑䜽䝇㻔௨ୗ䚸䛂㻷㻯䛃䛸䛔䛖䚹㻕䛜ᆅୗ℺₅䝅䝇䝔䝮㻲㻻㻱㻭㻿㻔௨

ୗ䚸䛂䝣䜷䜰䝇䛃䛸䛔䛖䚹㻕⏝䛻㛤Ⓨ䞉౪⤥䛧䛶䛔䜛Ỉ఩⟶⌮ჾ䜔

䝎䜲䝲䝣䝷䝮ᘚ䝍䜲䝥䛾௚♫⮬ື⤥Ỉᰦ➼䛜䛒䜛䚹䛣䜜䜙䛿䚸

ᡤᐃ䛾Ỉ఩䛻タᐃ䛧䛶䛚䛡䜀ᶵᵓⓗ䛻⮬ື⤥Ỉ䛥䜜䜛䛜䚸タ

ᐃ್⮬య䛾ኚ᭦䛿ேᡭ䛻㢗䜙䛺䛡䜜䜀䛺䜙䛪䚸䜎䛯䚸᤼Ỉഃ

䛾┬ຊ໬ᶵჾ䛿ⓙ↓䛷䛒䜛䚹

ᮏ䝔䞊䝬䛿ᅜ❧◊✲㛤Ⓨἲே䚷㎰ᴗ䞉㣗ရ⏘ᴗᢏ⾡⥲ྜ◊
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䜙㻡䞄ᖺィ⏬䛷᥎㐍䛧䛶䛔䜛䜒䛾䛷䛒䜚䚸⤥Ỉ䞉᤼Ỉ䛺䛹䛾Ỉ⟶
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䛩䜒䛾䛷䛒䜛䚹

ᰴᘧ఍♫䜽䝪䝍䜿䝭䝑䜽䝇䚷㛤Ⓨ㒊

ᅗ 㻝䚷Ỉ✄స䛾సᴗ᫬㛫᥎⛣
㻲㼕㼓㻚㻌㻝㻌Work Time of Rice Paddy Work
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ᅗ 㻟䚷䜰䜽䝏䝳䜶䞊䝍እほ
㻲㼕㼓㻚㻌㻟㻌Appearance of Actuator

ᅗ 㻞䚷㻿㻵㻼 䝅䝇䝔䝮ᵓᡂᅗ
㻲㼕㼓㻚㻌㻞㻌S,P System &onfiguration Diagram



KUBOTA TECHNICAL REPORT No.51

ᅡ
場
Ỉ
管
⌮
后
ス
吝
吷
⏝
㟁
ື
叹
ク
吘
吼
叿
呎
タ
の
㛤
Ⓨ

≉
㞟
ᢏ
⾡
呃
吴
呎
ト

1 1

46

䠄㻟䠅ྛ✀␗ᖖ᳨▱ᶵ⬟

㻌⤥Ỉ䝻䝇䜢㜵䛠㛢᫬䛾䝂䝭ワ䜎䜚᳨▱䜔䝸䝖䝷䜲ືసᶵ

⬟䜢䛿䛨䜑䚸୓䛜୍䛾㟁ᅽపୗ䛺䛹䛾ྛ✀䜰䝷䞊䝮ᶵ

⬟䜢ഛ䛘䛯䚹

䠄㻠䠅䝁䝇䝖䝎䜴䞁タィ

㻌ᮏయ䛻ᒇእ㓄⟶⏝䛾⪏ೃᛶሷ䝡⟶䞉⥅ᡭ䜢฼⏝䚹䜎䛯䚸

⤥Ỉഃ䞉᤼Ỉഃ䛸䜒ྠᵓ㐀䛻䛧䚸ෆ㒊タᐃኚ᭦䛷⤥Ỉഃ䞉

᤼Ỉഃ䛻౑⏝䛷䛝䜛ව⏝໬タィ䛷䝁䝇䝖䝎䜴䞁䜢ᅗ䛳䛯䚹

䠄㻝䠅ᅡሙタ⨨事౛඲ᬒ

㻌ᮏ䝅䝇䝔䝮ᵓ⠏䛾䛯䜑䛻䛿䚸ྛᅡሙ䛻䜰䜽䝏䝳䜶䞊䝍䛸

Ỉ఩䝉䞁䝃䜢䚸ᆅ༊ẖ䛻୰⥅ჾ䜢タ⨨䛩䜛㻔ᅗ㻠㻕䚹

䠄㻟䠅⤥Ỉഃタ⨨事౛㻔䜰䞁䜾䝹䝞䝹䝤㻕

㻌䜰䞁䜾䝹䝞䝹䝤䛻䛿䚸䝝䞁䝗䝹䜢ྲྀእ䛧䛯ୖ䛷䝞䝹䝤

ୖ㒊䛻䜰䝎䝥䝍䜢介䛧䛶ྲྀ௜䛡䜛㻔ᅗ㻢㻕䚹

䠄㻞䠅⤥Ỉഃタ⨨事౛㻔䜰䝹䝣䜯䝹䝣䜯ᙧ䝞䝹䝤㻕

㻌䜰䝹䝣䜯䝹䝣䜯ᙧ䝞䝹䝤䛻䛿䚸䝝䞁䝗䝹䜢ྲྀእ䛩䛣䛸䛷

┤᥋ྲྀ௜䛡䛜ྍ⬟㻔ᅗ㻡㻕䚹

䠄㻠䠅᤼Ỉഃタ⨨事౛㻔ⴠỈཱྀ䛂䜅䛛䜏䛪䛟䜣䛃䠖㻷㻯ရ㻕

㻌᤼Ỉཱྀ䛻䛿䚸㏦䜚䝛䝆ᶵᵓ䜢⤌㎸䜣䛰䜰䝎䝥䝍䜢᤼Ỉ

ཱྀୖ㒊䛻ྲྀ௜䛡䛶䜰䜽䝏䝳䜶䞊䝍䜢タ⨨㻔ᅗ㻣㻕䚹

㻟 䠉 㻞 タ⨨事౛

㻿㻵㻼䛻䜘䜛ᮏ䝅䝇䝔䝮䛾ᐇドヨ㦂䛸䛧䛶䚸᪤䛻㻝㻜㻜ᶵ௨

ୖ䜢⚟஭䚸ᐩᒣ䚸༓ⴥ䚸Ⲉᇛ䚸ᰣᮌ䚸ᐑᇛ䚸ᒾᡭ䚸໭ᾏ㐨

㻔㻞䞄ᡤ㻕䛸䚸ᮾ᪥ᮏ䜢୰ᚰ䛻タ⨨䛧㻔ᅗ㻤㻕䚸ືస䜔Ᏻᐃᛶ䛚

䜘䜃Ỉ఩ไᚚ䛻䜘䜛ရ㉁䞉཰㔞䜔⠇Ỉᛶ䚸┬ຊ໬䛾☜ㄆ

䜢⾜䛳䛶䛔䜛䚹

㎰◊ᶵᵓ䛻䜘䜛䛸䚸⌧≧䛷Ỉ⟶⌮ປຊ䛿㻤㻜㻑๐ῶ䛸┠

ᶆ䛾㻡㻜㻑䜢ୖᅇ䜛ຠᯝ䛜☜ㄆ䛷䛝䛶䛔䜛䚹䜎䛯⏝Ỉ㔞䜒⣙

㻡㻜㻑ῶᑡ䛩䜛ຠᯝ䜒☜ㄆ䛥䜜䛯䚹

㻟 䠉 㻟 䛣䜜䜎䛷䛾ᐇドヨ㦂ᐇ᪋⟠ᡤ

ᅗ 㻠䚷ᅡሙタ⨨事౛඲ᬒ
㻲㼕㼓㻚㻌㻠㻌Full View of the Field Setting Case

ᅗ 㻢䚷⤥Ỉഃタ⨨事౛ 䠄䜰䞁䜾䝹䝞䝹䝤䠅
㻲㼕㼓㻚㻌㻢㻌Water Supply Side Installation Example 

(Angle Valve)

ᅗ 㻡䚷⤥Ỉഃタ⨨事౛ 䠄䜰䝹䝣䜯䝹䝣䜯ᙧ䝞䝹䝤䠅
㻲㼕㼓㻚㻌㻡㻌Water Supply Side Installation Example 

(Alfalfa Type Valve)

ᅗ 㻣䚷᤼Ỉഃタ⨨事౛ 䠄䜅䛛䜏䛪䛟䜣䠅
㻲㼕㼓㻚㻌㻣㻌Installation Example on Drain Side 

(Fukamizukun)

ᅗ 㻤䚷ᐇドヨ㦂ᐇ᪋⟠ᡤ
㻲㼕㼓㻚㻌㻤㻌Field Test Locations
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㻠㻚 ♫఍ᐇ⿦໬䛾䛯䜑䛻

䝅䝇䝔䝮䛾♫఍ᐇ⿦䛾䛯䜑䛻䛿䚸䜰䜽䝏䝳䜶䞊䝍௨እ䛻䜽䝷

䜴䝗䝃䞊䝞䚸㏻ಙᏊᶵ䞉୰⥅ᶵ䚸Ỉ఩䝉䞁䝃䛻䛴䛔䛶◊✲䝺䝧

䝹䛷䛒䛳䛯䜒䛾䜢䚸௙ᵝ䛾ぢ┤䛧䚸᭦䛺䜛䝁䝇䝖䝎䜴䞁䚸ရ㉁䛾

☜ಖ䜢ᅗ䜚ᐇ⏝໬䛧䛺䛡䜜䜀䛺䜙䛺䛔䚹

㎰◊ᶵᵓ䛛䜙䜰䜽䝏䝳䜶䞊䝍䛰䛡䛷䛺䛟䝅䝇䝔䝮඲య䛾ᐇ⏝

໬䜢䜽䝪䝍䜾䝹䞊䝥䛷⾜䛖䛣䛸䜢せᮃ䛥䜜䛶䛚䜚䚸⌧ᅾ䛣䜜䛻ྥ

䛡䛶᥎㐍୰䛷䛒䜛㻔ᅗ㻥㻕䚹䚷ලయⓗ䛻䛿௨ୗ䛾䛸䛚䜚䚹

䠄㻝䠅䜽䝷䜴䝗䝃䞊䝞

㻌䜽䝪䝍䜾䝹䞊䝥䛿Ỉ⎔ቃ䜲䞁䝣䝷䝋䝸䝳䞊䝅䝵䞁䛸䛧䛶㻷㻿㻵㻿
*1
㻌

㻔㻷㼡㼎㼛㼠㼍㻌㻿㼙㼍㼞㼠㻌 㻵㼚㼒㼞㼍㼟㼠㼞㼡㼏㼠㼡㼞㼑㻌㻿㼥㼟㼠㼑㼙㻕䜢ᵓ⠏䛧䛶䛚䜚䚸ᮏ䝅

䝇䝔䝮䜒㻷㻿㻵㻿䜽䝷䜴䝗䝃䞊䝞⏝䛻෌ᵓ⠏䛩䜛䛣䛸䛷䝉䜻䝳䝸

䝔䜱䜔㞀ᐖ᫬ᑐᛂ䛺䛹䛾ㄢ㢟䜢ゎỴ䛩䜛䚹

㻡㻚 䛚䜟䜚䛻

ୖ㏙䛾䜘䛖䛻Ỉ⟶⌮䛾⮬ື໬䞉┬ຊ໬䛻䛴䛔䛶䜒᪥ᮏ䛾㎰

ᴗ䛻䛸䛳䛶㔜せㄢ㢟䛷䛒䜚㻷㻯䛿㻿㻵㻼䛻䛚䛡䜛ᅡሙỈ⟶⌮䝅䝇

䝔䝮䛾◊✲㛤Ⓨ䜢ཷク䛧䛶ᐇ᪋䛧䛶䛝䛯䚹௒ᚋ䛾♫఍ᐇ⿦䛻

ྥ䛡䛶䛿䚸䜽䝪䝍ィ ไᚚᢏ⾡䝉䞁䝍䞊䜔䜽䝪䝍䝅䝇䝔䝮䝈䛻

䛤༠ຊ䛔䛯䛰䛝䚸䜽䝪䝍䜾䝹䞊䝥䛸䛧䛶ᐇ⏝໬䜢⾜䛔䚸Ỉ⟶⌮

䛾┬ຊ໬䛻㈉⊩䛧䛶䛔䛟ᡤᏑ䛷䛒䜛䚹

䛺䛚䚸ᮏ✏䛾ᇳ➹䛻ᙜ䛯䛳䛶䛿㈨ᩱᥦ౪➼䛷䛤༠ຊ䛔䛯䛰

䛔䛯㎰◊ᶵᵓ㎰ᮧᕤᏛ◊✲㒊㛛䛾ⱝᮡ᫭介ᵝ䛻ឤㅰ䛔䛯䛧

䜎䛩䚹

䠄㻞䠅䝃䞊䝞䝋䝣䝖

㻌䜽䝪䝍䝅䝇䝔䝮䝈ᰴᘧ఍♫䛻䜘䜚㻿㻵㻼䛷సᡂ䛧䛯䝋䝣䝖䜢

㻷㻿㻵㻿䝃䞊䝞ୖ䛻ᐇ⏝䛻༶䛧䛯௙ᵝ䚸䝉䜻䝳䝸䝔䜱䜢☜ಖ䛧䛯

ୖ䚸ᅵᆅᨵⰋ༊䛺䛹䜈䛾䝃䞊䝡䝇䜢⾜䛳䛶䛔䜛Ỉ⟶⌮䝅䝇

䝔䝮䜔㻷㻿㻭㻿
*1
㻔㻷㼡㼎㼛㼠㼍㻌㻿㼙㼍㼞㼠㻌㻭㼓㼞㼕㻌㻿㼥㼟㼠㼑㼙㻧㻌ᇶㄪㄽᩥཧ↷㻕䛸

䛾㐃ᦠ䜢ᅗ䜛䚹䛣䛾䜘䛖䛻䜽䝪䝍䜾䝹䞊䝥䛸䛧䛶㎰ᴗ䛾㻵㼛㼀䜢

᥎㐍䛩䜛䚹

䠄㻟䠅㏻ಙᏊᶵ䞉୰⥅ᶵ䞉Ỉ఩䝉䞁䝃➼䛾㟁Ꮚᶵჾ

㻌㻷㻿㻵㻿䛷ᚑ᮶䛛䜙᥇⏝䛧䛶䛔䜛ᦠᖏ㟁ヰ⥙䛚䜘䜃㻸㻼㼃㻭㻔㻸㼛㼣㻌

㻼㼛㼣㼑㼞㻌㼃㼕㼐㼑㻌㻭㼞㼑㼍㻕↓⥺䜢฼⏝䛧䛯㏻ಙ䝅䝇䝔䝮䜢䜽䝪䝍ィ

 ไᚚᢏ⾡䝉䞁䝍䞊䛾༠ຊ䛾䜒䛸㛤Ⓨ䛧䚸ಙ㢗ᛶ䛾☜ಖ䚸

䝷䞁䝙䞁䜾䝁䝇䝖䛾పῶ䜢ᅗ䜛䚹

㻖㻝䚷㻷㻿㻵㻿㻘㻷㻿㻭㻿䛿㻔ᰴ㻕䜽䝪䝍䛾Ⓩ㘓ၟᶆ䛷䛩䚹

ᘬ⏝ᩥ⊩

㻝䠅㻌㤳┦ᐁ㑰㻌䠖ᖹᡂ㻞㻢ᖺᗘ⏘ᴗ➇தຊᙉ໬䛾䛯䜑䛾㔜Ⅼ᪋⟇➼䛻㛵䛩䜛ሗ࿌᭩

㼔㼠㼠㼜㻦㻛㻛㼣㼣㼣㻚㼗㼍㼚㼠㼑㼕㻚㼓㼛㻚㼖㼜㻛㼖㼜㻛㼟㼕㼚㼓㼕㻛㼗㼑㼕㼦㼍㼕㼟㼍㼕㼟㼑㼕㻛㼜㼐㼒㻛㼔㼛㼡㼗㼛㼗㼡㼋㼔㼛㼚㼎㼡㼚㼋㻝㻡㻜㻞㻝㻜㻚㼜㼐㼒

ᅗ 㻥䚷䜽䝪䝍䜾䝹䞊䝥䝅䝇䝔䝮ᵓᡂᅗ
㻲㼕㼓㻚㻌㻥㻌.uEota *roup System &onfiguration
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1 1

The M5 series for North America are utility tractors 
developed as PTO 50 to 70 kW (70 to 90 hp) tractors 
compliant with the EPA (Environmental Protection 
Agency) Tier 4 Final emissions regulation. In fact, 
mounting the S&R (SelectiYe &atalytic Reduction) mufÁer 
needed to comply with the EPA Tier 4 Final regulation 
outside the engine room as with other models worsens 
handling performance, the strength of the previous series. 
We took on the challenge of developing proprietary 
technology to install the S&R mufÁer in the engine room 
for good handling performance and to comply with the 
EPA Tier 4 Final regulation. In developing the expanded 
cabin, we developed a cabin frame with reduced 
investment and cost by deliberating on expansion 
methods and using FEM (Finite Element Method) 
analysis. Usually, the expansion of the cabin deteriorates 
the performance of the air conditioner, but the M5 series 
has at least the same performance as previous models as 
we designed a performance improvement plan and 
Yerified the effects Ey calculation�

䛆Key Word䛇 
EP$ Tier � Final� S&R 0ufÁer� DPF (Diesel Particulate 
Filter) 0ufÁer� &aEin

໭⡿ྥ䛡㻹㻡䝅䝸䞊䝈䛿㻼㼀㻻㻡㻜䡚㻣㻜㻌 㼗㼃㻔㻣㻜䡚㻥㻜㤿ຊ㻕䛾᤼ฟ

䜺䝇つไᑐᛂ䝰䝕䝹䛸䛧䛶㛤Ⓨ䛧䛯䝴䞊䝔䜱䝸䝔䜱䝖䝷䜽䝍䛷䛒

䜛䚹໭⡿᤼ฟ䜺䝇᭱⤊㻠ḟつไ㐺ྜ䛻ᚲせ䛺㻿㻯㻾㻌 㻔㻿㼑㼘㼑㼏㼠㼕㼢㼑㻌

㻯㼍㼠㼍㼘㼥㼠㼕㼏㻌 㻾㼑㼐㼡㼏㼠㼕㼛㼚㻕䝬䝣䝷䜢௚ᶵ✀䛸ྠᵝ䛻䜶䞁䝆䞁䝹䞊䝮

䛾እ䛻ᦚ㍕䛩䜛䛸ᚑ᮶䝅䝸䞊䝈䛾ᙉ䜏䛷䛒䜛㌴య䛾ྲྀ䜚ᅇ䛧

ᛶ䛜పୗ䛩䜛䚹㻹㻡䝅䝸䞊䝈䛷䛿䚸㻿㻯㻾䝬䝣䝷䜢䜶䞁䝆䞁䝹䞊䝮

ෆ䛻ᦚ㍕䛩䜛䛸䛔䛖⊂⮬ᢏ⾡䛾㛤Ⓨ䛻ᣮᡓ䛧䚸ྲྀ䜚ᅇ䛧䛾Ⰻ䛥

䜢⥅ᢎ䛧䛺䛜䜙᤼ฟ䜺䝇つไ䜈㐺ྜ䛥䛫䛯䚹᭦䛻ᕷሙせᮃ䛻

ᛂ䛘䜛䜉䛟ྲྀ⤌䜣䛰ᐊෆ✵㛫ᣑ኱䛾䛯䜑䛾䜻䝱䝡䞁䛾㛤Ⓨ䛷

䛿䚸ᣑ኱᪉ἲ䛾ᕤኵ䛸㻲㻱㻹㻌 㻔㻲㼕㼚㼕㼠㼑㻌 㻱㼘㼑㼙㼑㼚㼠㻌㻹㼑㼠㼔㼛㼐㻕ゎᯒ䛻䜘

䜛ᙉᗘ䛾స䜚㎸䜏䛻䜘䛳䛶䚸ᢞ㈨䞉䝁䝇䝖䜢ᢚ䛘䛯䜻䝱䝡䞁䝣

䝺䞊䝮䜢㛤Ⓨ䛧䛯䚹ᐊෆ✵㛫䛾ᣑ኱䛻䜘䛳䛶పୗ䛩䜛䜶䜰䝁䞁

ᛶ⬟䛿䚸タィẁ㝵䛷ᛶ⬟ྥୖ᱌䛾⟇ᐃ䛸ィ⟬䛻䜘䜛ຠᯝ᳨ド

䜢⾜䛔䚸๓䝅䝸䞊䝈௨ୖ䛾ᛶ⬟䜢㐩ᡂ䛧䛯䚹

䛆䜻䞊䝽䞊䝗䛇㻌

໭⡿᤼ฟ䜺䝇᭱⤊㻠ḟつไ䚸㻿㻯㻾䝬䝣䝷䚸㻰㻼㻲㻔䝕䜱䞊䝊䝹䝟

䝔䜱䜻䝳䝺䞊䝖䝣䜱䝹䝍㻕䝬䝣䝷䚸䜻䝱䝡䞁

DeYelopment of 05 Series Tractor for North $merica

໭⡿ྥ䛡㻹㻡䝅䝸䞊䝈䝖䝷䜽䝍䛾㛤Ⓨ

1. 䛿䛨䜑䛻

䜽䝪䝍䛜㛤Ⓨ䛩䜛㻼㼀㻻㻡㻜䡚㻣㻜㻌㼗㼃䛾䝖䝷䜽䝍䛿㻝㻥㻥㻣ᖺ䛻ึ௦䝅

䝸䞊䝈䜢໭⡿ᕷሙ䛻ᑟධ䛧䚸୺䛻䝣䝻䞁䝖䝻䞊䝎䞉∾ⲡ䞉ⲡส䞉㐠

ᦙ䞉≌ᘬ䞉ᩚᆅ䞉⪔䛖䜣䛺䛹䛾ከᵝ䛺సᴗ䜢⾜䛖䝴䞊䝔䜱䝸䝔䜱䝖䝷

䜽䝍䛸䛧䛶౑⏝䛥䜜䜛䚹䝅䝸䞊䝈ᑟධ᫬䛛䜙⊂⮬䛾䝅䝸䞊䝈䝁䞁䝉

䝥䝖䛷䛒䜛ྲྀ䜚ᅇ䛧䛾Ⰻ䛥䚸ᛌ㐺సᴗᛶ䚸㧗ฟຊ䚸ồ䜑䜔䛩䛔౯

᱁䛸䛔䛳䛯≉㛗䛜ホ౯䛥䜜㈍኎䜢ఙ䜀䛧䛶䛝䛯䚹≉䛻ᑠ᪕ᅇᛶ

⬟䛻௦⾲䛥䜜䜛䝁䞁䝟䜽䝖䛥䜔᧯సᛶ䛾Ⰻ䛥➼䛾䛂ྲྀ䜚ᅇ䛧䛾Ⰻ

䛥䛃䛸䛂సᴗど⏺䛾Ⰻ䛥䛃䛜䝣䝻䞁䝖䝻䞊䝎䜔⊃䛔∵⯋䚸ᅡሙ䛷䛾

సᴗ䛻䛚䛔䛶䚸௚♫䛻ᑐ䛧䛶ඃ఩ᛶ䛜䛒䜚㧗䛔䝅䜵䜰䜢☜❧䛧

䛶䛝䛯䚹㻹㻡䝅䝸䞊䝈㻔ᅗ㻝㻕ᑟධ๓ᖺ䛾㻞㻜㻝㻠ᖺ䛻䛿ᕷሙつᶍ㻝㻤㻘㻡㻜㻜

ྎ䛾୰䛷䝅䜵䜰⣙㻞㻜㻑䛾ᆅ఩䜢⠏䛔䛯䚹

䝖䝷䜽䝍ᢏ⾡➨஧㒊

ᅗ 㻝䚷㻹㻡 䝅䝸䞊䝈䝖䝷䜽䝍
㻲㼕㼓㻚㻌㻝㻌M5 Series Tractor 
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㻞㻚 ゎỴ䛩䜉䛝ㄢ㢟

㻟㻚 㛤Ⓨ䛾䝁䞁䝉䝥䝖

౯䛜㧗䛔䚹ᑐᢠ䛷䛝䜛䜻䝱䝡䞁䛻䛩䜛䛯䜑䛻䚸➇ྜ௚♫䛸

ྠ➼௨ୖ䛾ᶵ⬟䜢㏣ຍ䛩䜛䛣䛸䜢≺䛔䛸䛧䚸䛂䜻䝱䝡䞁ᐊෆ

✵㛫䛾ᣑ኱䚸⿵ຓ䝅䞊䝖ᦚ㍕䚸䝹䞊䝣䜴䜱䞁䝗䜴ᦚ㍕䛃䛻ຍ

䛘䛂Ἔᅽ䝅䝱䝖䝹䛾㟁Ꮚ໬䚸䝜䞊䜽䝷䝑䝏䝨䝎䝹䝅䝣䝖䛾᥇

⏝䚸᧯స⣔䝺䜲䜰䜴䝖䝸䝙䝳䞊䜰䝹䚸እほ䝕䝄䜲䞁୍᪂䛃䜢

䝁䞁䝉䝥䝖䛸䛧䛯䚹

ᮏ✏䛷䛿䚸㻿㻯㻾䝬䝣䝷䛾䜶䞁䝆䞁䝹䞊䝮ෆᦚ㍕䛸䜻䝱䝡

䞁ᐊෆ✵㛫䛾ᣑ኱䛻䛴䛔䛶㏙䜉䜛䚹

䜎䜚䚸㈍኎䛻ᙳ㡪䛩䜛኱䛝䛺䝣䜯䜽䝍䛸䛺䛳䛶䛔䛯䚹䛣䜜䜙

䛾ᶵ⬟䛜䛺䛔๓䝅䝸䞊䝈䛿➇தຊ䛾పୗ䛜ᠱᛕ䛥䜜䛶䛚

䜚䚸᪂ᶵ⬟䜢㏣ຍ䛧䛶ᕷሙ䝙䞊䝈䜈ᑐᛂ䛧䛶䛔䛟䛣䛸䛜ㄢ

㢟䛷䛒䛳䛯䚹

㻹㻡䝅䝸䞊䝈䛿௨ୖ䛾ㄢ㢟䛻ᑐᛂ䛩䜛䛣䛸䜢≺䛔䛸䛧䛶

㛤Ⓨ䛧䛯ᶵ✀䛷䛒䜛䚹

䠄㻝䠅㻌ྲྀ 䜚ᅇ䛧䛾Ⰻ䛥䛾⥅ᢎ䛸᤼ฟ䜺䝇つไ㐺ྜ䛾୧❧

๓䝅䝸䞊䝈䛸ྠ䛨䝩䜲䞊䝹䝧䞊䝇䛸๓㍯ษ䜜ゅ䜢⥔ᣢ

䛧䚸䝁䞁䝟䜽䝖䛥䛸᪕ᅇᛶ⬟䛻䛚䛔䛶௚♫䛻ᑐ䛩䜛ඃ఩ᛶ䜢

☜ಖ䛧䛯䜎䜎᤼ฟ䜺䝇᭱⤊㻠ḟつไ䛻㐺ྜ䛥䛫䜛䛯䜑䛻䚸

䛂ᴗ⏺ึ䛾㻿㻯㻾䝬䝣䝷䜢䜶䞁䝆䞁䝹䞊䝮ෆ䛻ᦚ㍕䛩䜛䛣䛸䛃

䜢䝁䞁䝉䝥䝖䛸䛧䚸⊂⮬䛻㻿㻯㻾䝬䝣䝷ᦚ㍕ᢏ⾡䜢㛤Ⓨ䛩䜛䛣

䛸䛸䛧䛯䚹

䠄㻞䠅᪂䛯䛺ᕷሙ䝙䞊䝈䜈䛾ᑐᛂ

๓㏙䛾᪂ᶵ⬟䜢ᦚ㍕䛧䛯➇ྜ௚♫䛾䜻䝱䝡䞁䛿ᕷሙホ

䠄㻝䠅㻌ᚑ᮶䝅䝸䞊䝈䛾ᙉ䜏䛷䛒䜛ྲྀ䜚ᅇ䛧䛾Ⰻ䛥䛾⥅ᢎ䛸᤼ฟ䜺

䝇つไ㐺ྜ䛾୧❧

㻞㻜㻝㻡ᖺ䛛䜙໭⡿᤼ฟ䜺䝇᭱⤊㻠ḟつไ䛜᪋⾜䛥䜜䚸㐺ྜ

䛥䛫䜛䛯䜑䛻䛿䚸㻿㻯㻾䝅䝇䝔䝮㻔ᒀ⣲Ỉ䜢฼⏝䛧䛯᤼䜺䝇ί

໬䝅䝇䝔䝮㻕䜢ᦚ㍕䛧䛺䛡䜜䜀䛺䜙䛺䛔䛸䛔䛖ᒁ㠃䜢㏄䛘䛯䚹

㻿㻯㻾䝅䝇䝔䝮䛿๓䝅䝸䞊䝈䛷ᦚ㍕䛧䛯㻰㻼㻲䝬䝣䝷䛻ຍ䛘䚸

㻿㻯㻾䝬䝣䝷䜔ᒀ⣲Ỉ䝍䞁䜽➼䛾኱䛝䛺ᦚ㍕䝇䝨䞊䝇䛜ᚲせ

䛺㒊ရ䛛䜙ᵓᡂ䛥䜜䜛䚹㻡㻜䡚㻣㻜㻌㼗㼃䛾䝴䞊䝔䜱䝸䝔䜱䝖䝷䜽䝍

䛾ሙྜ䚸ඛ⾜䛧䛶䛔䛯㧗ฟຊᶵ✀䛾䜘䛖䛻㻿㻯㻾䝬䝣䝷䜢䜶䞁

䝆䞁䝹䞊䝮䛾እ䛻ᦚ㍕䛩䜛䛸㻔ᅗ㻞㻕䚸䝣䝻䞁䝖䝻䞊䝎䛸䛾ඹ╔

䛾䛯䜑䛻኱䛝䛺ᦚ㍕䝇䝨䞊䝇䛜ᚲせ䛷䚸䝩䜲䞊䝹䝧䞊䝇ᘏ

㛗䜔๓㍯ษ䜜ゅつไ䛜ᚲ㡲䛸䛺䜛䚹䛭䛾⤖ᯝ䚸䝁䞁䝟䜽䝖䛥

䜔᪕ᅇᛶ䛺䛹䛾ྲྀ䜚ᅇ䛧ᛶ䛻㛵ಀ䛩䜛ᛶ⬟䛜పୗ䛧䛶䛧䜎

䛖䛯䜑䚸ᚑ᮶䝅䝸䞊䝈䛾ᙉ䜏䛷䛒䜛ྲྀ䜚ᅇ䛧䛾Ⰻ䛥䜢⥅ᢎ䛧

䛺䛜䜙᤼ฟ䜺䝇つไ䛻㐺ྜ䛥䛫䜛䛣䛸䛜ㄢ㢟䛷䛒䛳䛯䚹

䠄㻞䠅᪂䛯䛺ᕷሙ䝙䞊䝈䜈䛾ᑐᛂ

➇ྜ௚♫䛜ᐊෆ✵㛫䛾ᗈ䛔䜻䝱䝡䞁䜔⿵ຓ䝅䞊䝖䚸ୖ

᪉ど⏺ᛶ䜢ྥୖ䛥䛫䜛䝹䞊䝣䜴䜱䞁䝗䜴䛺䛹䛾䛣䜜䜎䛷䛣

䛾䜽䝷䝇䛾䝖䝷䜽䝍䛻䛿䛺䛛䛳䛯≉㛗䜢ᣢ䛳䛯᪂ᶵ✀䜢ᑟ

ධ䛧䛶䛝䛯䛣䛸䛷䚸䛣䜜䜙䛾ᶵ⬟䛻ᑐ䛩䜛ᕷሙ䝙䞊䝈䛜㧗

㻠㻚䚷㛤Ⓨᢏ⾡

㻠㻚㻝㻚㻝䚷㻌㻿㻯㻾䝬䝣䝷䛾䜶䞁䝆䞁䝹䞊䝮ෆᦚ㍕䛾䛯䜑䛾୺せ䛺ᢏ

⾡ㄢ㢟

䠄㻝䠅㻿㻯㻾䝬䝣䝷ᦚ㍕せ௳䜈䛾㐺ྜ

㻿㻯㻾䝅䝇䝔䝮䜢ṇᖖ䛻సື䛥䛫䜛䛻䛿䚸⫼ᅽ䚸䝗䞊

䝆䞁䜾⟶㛗䛥䚸 ᗘపୗ䚸ᒀ⣲Ỉ䜲䞁䝆䜵䜽䝍䛸䝉䞁䝃

䛾㊥㞳➼䛾ᦚ㍕せ௳䜢‶㊊䛩䜛ᚲせ䛜䛒䜛䚹䝇䝨䞊

䝇䛜ᑡ䛺䛔䜶䞁䝆䞁䝹䞊䝮䛷䛿䚸≉䛻䝗䞊䝆䞁䜾⟶㛗

䛥㻔ᅗ㻟㻘㻌㼎㻕䚸ᒀ⣲Ỉ䜲䞁䝆䜵䜽䝍䛸䝉䞁䝃䛾㊥㞳㻔ᅗ㻟㻘㻌㼍㻕䜢

☜ಖ䛷䛝䜛䜘䛖䛻᤼Ẽ⟶䜢ྲྀᅇ䛩䛣䛸䛜ㄢ㢟䛷䛒䛳䛯䚹

㻠 䠉 㻝 ᴗ⏺ึ 㻿㻯㻾 䝬䝣䝷䛾䜶䞁䝆䞁䝹䞊䝮ෆᦚ㍕ᢏ⾡

ᅗ 㻞䚷㧗ฟຊᶵ✀
㻲㼕㼓㻚㻌㻞㻌High Power Tractor

ᅗ 㻟䚷㻿㻯㻾 䝬䝣䝷ᦚ㍕せ௳
㻲㼕㼓㻚㻌㻟㻌ReTuirements for S&R 0ufÁer ,nstallation
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㻡㻜

䠄㻟䠅䜶䞁䝆䞁䝹䞊䝮ෆ䛾᤼⇕

㻰㻼㻲䝬䝣䝷䛸㻿㻯㻾䝬䝣䝷䛿᭱㧗䛷㻢㻟㻜䉝䛾᤼Ẽ䜺䝇

䛜㏻䜛㧗 䛾⇕※䛷䛒䜛䚹䛭䜜䜙䜢⊃䛔䜶䞁䝆䞁䝹䞊

䝮ෆ䛻ᦚ㍕䛩䜛䛸䚸≉䛻䜶䞁䝆䞁䜢೵Ṇ䛥䛫䛶෭༷

䝣䜯䞁䛜೵Ṇ䛩䜛䛸ୖ㒊䛻⇕䛜䛣䜒䜚䚸㞺ᅖẼ ᗘ䛜

㧗䛟䛺䜛䚹ୖ㒊䛻㓄⨨䛥䜜䚸⪏⇕ ᗘ䜢ୖ䛢䜛䛣䛸䛜

䛷䛝䛺䛔䝽䜲䝲䝝䞊䝛䝇࿘䜚䛾㞺ᅖẼ ᗘ䜢⪏⇕ 

ᗘ௨ୗ䛻䛩䜛䛣䛸䛜ㄢ㢟䛷䛒䛳䛯䚹

ᇦ䛷䚸㊥㞳㼖䚷䛜ᑠ䛥䛔䜋䛹๓᪉ど⏺ᛶ䛿Ⰻ䛔䚹㻹㻡䝅

䝸䞊䝈䛿㻭♫䜘䜚䜒ᑠ䛥䛟㻮♫䛸ྠ➼䛸䛔䛖⤖ᯝ䛷䚸๓᪉

ど⏺ᛶ䛿㻹㻡䝅䝸䞊䝈䛸㻮♫䛜᭱䜒Ⰻ䛔䚹

ᅗ㻢䛾ୖ䛾ᅗ䛿䝪䞁䝛䝑䝖ᶓ䛾ど⏺䜢⾲䛧䛯䜒䛾䛷

䛒䜛䚹୧䝬䝣䝷䜢㐃⤖䛩䜛᤼Ẽ⟶䛿㐠㌿⪅ഃ䜢⊃䛟䛩

䜛ᚋ᪉䛩䜌䜏ᙧ≧䛸䛧䛯䛣䛸䛷㻔ᅗ㻡㻘㻌㼑㻕䚸䛣䛾ど⏺ᛶ䛻

ᙳ㡪䛩䜛䝪䞁䝛䝑䝖ᚋ➃䛾ᖜ䜢๓䝅䝸䞊䝈䛸ྠ䛨䛻䛧䚸

ྠ➼䛾ど⏺ᛶ䜢☜ಖ䛧䛯㻔ᅗ㻢㻘㻌㼗㻕䚹䝣䝻䞁䝖䝻䞊䝎సᴗ

䛷䛿┠ᶆ≀䛻㏆᥋䛧䛯䛸䛝䛻䝪䞁䝛䝑䝖ᶓ䛸䝻䞊䝎䛾

䠄㻞䠅๓䝅䝸䞊䝈䛸ྠ➼䛾ど⏺ᛶ☜ಖ

㻿㻯㻾䝬䝣䝷䛾ᦚ㍕䝇䝨䞊䝇䜢☜ಖ䛩䜛䛯䜑䛻䛿䚸䝪

䞁䝛䝑䝖䛾㧗䛥䜢ୖ䛢䚸ᖜ䜒ᗈ䛢䜛ᚲせ䛜䛒䜛䚹༢⣧䛺

䝪䞁䝛䝑䝖䛾䝃䜲䝈䜰䝑䝥᪉ἲ䛷䛿䚸๓᪉ど⏺ᛶ䜢ᝏ

໬䛥䛫䜛䚹ᕷሙホ౯䛾㧗䛔๓䝅䝸䞊䝈䛸ྠ➼䛾๓᪉

ど⏺䜢⥔ᣢ䛷䛝䜛᪉ἲ䛷䝪䞁䝛䝑䝖䜢ᣑ኱䛩䜛䛣䛸䛜

ㄢ㢟䛷䛒䛳䛯䚹

㻠㻚㻝㻚㻞䚷㻌ᢏ⾡ㄢ㢟䛾ゎỴ⟇

䠄㻝䠅㻌㻰㻼㻲䝬䝣䝷䛸㻿㻯㻾䝬䝣䝷䛾୪⾜㓄⨨䛸᤼Ẽ⟶䜢ᚋ᪉䛻

ྲྀ䜚ᅇ䛩䝺䜲䜰䜴䝖

ᅗ㻠䛻䝺䜲䜰䜴䝖䜢♧䛩䚹๓㏙䛾㻿㻯㻾䝬䝣䝷ᦚ㍕せ

௳䜢‶㊊䛥䛫䜛䛯䜑䚸䜶䞁䝆䞁ୖ㒊䛻㻰㻼㻲䝬䝣䝷䛸㻿㻯㻾

䝬䝣䝷䜢୪⾜䛻㓄⨨䛧䚸᤼Ẽ⟶䜢㻰㻼㻲䝬䝣䝷䛛䜙ᚋ᪉

䛻ྲྀᅇ䛧䛶䚸㻿㻯㻾䝬䝣䝷䛻᥋⥆䛩䜛ᵓ㐀䛸䛧䛯㻔ᅗ㻡㻘㻌

㼏㻕䚹᤼Ẽ⟶䛿ᚋ᪉䛻ྲྀᅇ䛧䚸㛗䛥䜢✌䛠䛣䛸䛷ᦚ㍕せ

௳䛾䝗䞊䝆䞁䜾⟶㛗䛥㻔ᅗ㻡㻘㻌㼎㻕䛸ᒀ⣲䜲䞁䝆䜵䜽䝍䛸䝉䞁

䝃䛾㊥㞳㻔ᅗ㻡㻘㻌㼍㻕䜢☜ಖ䛧䛯䚹

䠄㻞䠅㻌䝬䝣䝷䛾䝇䝷䞁䝖㓄⨨䛸᤼Ẽ⟶䛾ᚋ᪉䛩䜌䜏䝺䜲䜰䜴䝖

୧䝬䝣䝷䛿䝇䝷䞁䝖㓄⨨㻔๓ഴጼໃ㻕䛸䛧㻔ᅗ㻡㻘㻌 㼒㻕䝪䞁

䝛䝑䝖䝅䝹䜶䝑䝖䜒䛭䜜䛻ἢ䜟䛫䜛ᙧ≧䛸䛧䛯䚹ᅗ㻢䛿䚸

๓䝅䝸䞊䝈䛸㻹㻡䝅䝸䞊䝈䛾䝪䞁䝛䝑䝖䜢㔜䛽䛶ᥥ䛝䚸

㐠㌿ᖍ䛛䜙䛾ど⏺䜢୍Ⅼ㙐⥺䛷⾲䛧䛶䛔䜛䚹䝬䝣䝷䛾

䝇䝷䞁䝖㓄⨨䛻䜘䜚䚸䝪䞁䝛䝑䝖๓᪉ど⏺䛷㔜せ䛺䝪䞁

䝛䝑䝖୰ኸ㧗䛥㻔ᅗ㻢㻘㻌㼔㻕䜢๓䝅䝸䞊䝈䛸ྠ䛨䛻䛩䜛䛣䛸䛜

䛷䛝䚸ྠ➼䛾ど⏺ᛶ䜢☜ಖ䛧䛯䚹

ᅗ㻣䛿䚸㻭♫䛸㻮♫䛾➇ྜᶵ䛸㻹㻡䝅䝸䞊䝈䛾䝪䞁䝛䝑

䝖๓᪉䛾ど⏺䜢ẚ㍑䛧䛯䜒䛾䛷䛒䜛㻔䛣䛾᫬Ⅼ䛾➇ྜ

ᶵ䛿᤼ฟ䜺䝇᭱⤊㻠ḟつไ㐺ྜ๓㻕䚹୕ゅ䛾㒊ศ䛿䝣

䝻䞁䝖䝻䞊䝎䛾䝞䜿䝑䝖ඛ➃䛛䜙ඛ䛾どㄆ䛷䛝䛺䛔㡿

䝤䞊䝮䛾㝽㛫䛛䜙┠ᶆ≀䜢どㄆ䛩䜛䛯䜑䚸䛣䛾㒊ศ

䛾ど⏺䛿㔜せ䛷䛒䜛䚹ᅗ㻤䛿䚸㐠㌿ᖍ䛛䜙䛾䝪䞁䝛䝑䝖

ᶓ䛾ど⏺䜢♧䛧䛶䛔䜛䚹㻹㻡䛸㻭♫䛸㻮♫䛾➇ྜᶵ䜢ẚ

㍑䛩䜛䛸䚸㻭♫䛸㻹㻡䝅䝸䞊䝈䛿䛭䛾ど⏺ᛶ䜢☜ಖ䛷䛝

䛶䛔䜛䛜䚸㻮♫䛿☜ಖ䛷䛝䛶䛔䛺䛛䛳䛯䚹

ᅗ 㻠䚷䝬䝣䝷䝺䜲䜰䜴䝖ᴫせ

㻲㼕㼓㻚㻌㻠㻌0ufÁer Layout 2YerYieZ

ᅗ 㻡䚷䝬䝣䝷䝺䜲䜰䜴䝖䛾ヲ⣽
㻲㼕㼓㻚㻌㻡㻌Details of 0ufÁer Layout
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㼓㻕䚹䛣䛾䝇䝨䞊䝇䜢᭷ຠά⏝䛩䜛䛣䛸䛷䚸๓䝅䝸䞊䝈䛻

ᑐ䛧䛶䜶䞁䝆䞁䜢๓᪉䛻㻡㻜㻌㼙㼙㻌⛣タ䛩䜛䛰䛡䛷ᦚ㍕䝇

䝨䞊䝇䜢☜ಖ䛩䜛䛣䛸䛜䛷䛝䚸๓䝅䝸䞊䝈䛸ྠ䛨䝩䜲䞊

䝹䝧䞊䝇䛸๓㍯ษ䜜ゅ䜢⥔ᣢ䛧䛶䛔䜛䚹

⾲㻝䛻㻭♫䛸㻮♫䛾᤼ฟ䜺䝇᭱⤊㻠ḟつไᑐᛂᶵ䛸

㻹㻡䝅䝸䞊䝈䛾䝩䜲䞊䝹䝧䞊䝇䛸᪕ᅇ༙ᚄ䜢♧䛩䚹㻭

♫䚸㻮♫䛸䜒䛻㻿㻯㻾䝬䝣䝷䜢䜶䞁䝆䞁䝹䞊䝮䛾እ䛻㓄

⨨䛧䚸䝩䜲䞊䝹䝧䞊䝇䜢㻡㻜㻌㼙㼙ᘏ㛗䛧䛶䛝䛯䚹䝩䜲䞊䝹

䝧䞊䝇䚸᪕ᅇ༙ᚄ䛸䜒䛻㻹㻡䝅䝸䞊䝈䛜᭱䜒ᑠ䛥䛟䚸ྲྀ䜚

ᅇ䛧ᛶ䛷➇ྜᶵ䜘䜚䜒ඃ䜜䛶䛔䜛䛣䛸䛜䜟䛛䜛䚹

䠄㻟䠅㻌ᚋ㒊᤼Ẽ⟶䛾䝬䝣䝷ୗഃ㓄⨨

ᚋ᪉䛻ྲྀ䜚ᅇ䛧䛯᤼Ẽ⟶䛿䚸䝇䝷䞁䝖䛥䛫䛯䛣䛸䛷✵

䛔䛯䝬䝣䝷ୗഃ䛾䝇䝨䞊䝇䜢㏻䛩䝺䜲䜰䜴䝖䛸䛧䛯㻔ᅗ㻡㻘㻌

䠄㻠䠅㻌䝪䞁䝛䝑䝖ୖ㠃䛻᤼⇕ཱྀ䜢タ⨨

ᅗ㻥䛿䜶䞁䝆䞁䝹䞊䝮ୖ㒊䛾䝽䜲䝲䝝䞊䝛䝇࿘䜚䛾

㞺ᅖẼ ᗘ䛸䜶䞁䝆䞁ᅇ㌿ᩘ䛾㛵ಀ䜢⾲䛧䛶䛔䜛䚹䜶

䞁䝆䞁✌ാ᫬䛿෭༷䝣䜯䞁䛾㏦㢼䛷ẚ㍑ⓗ ᗘ䛿ప

䛔䛜䜶䞁䝆䞁䜢೵Ṇ䛩䜛䛸ᛴ⃭䛻ୖ᪼䛧䚸䝽䜲䝲䝝䞊

䝛䝇䛾⪏⇕ ᗘ㻝㻞㻜䉝䜢㉸䛘䜛䚹䛣䛾ᑐᛂ䛸䛧䛶䚸䛣

䜒䛳䛯⇕䜢᤼ฟ䛩䜛䛯䜑䛻㻟㻜㻜㻌㼙㼙㽢㻡㻜㻌㼙㼙䛾᤼⇕ཱྀ

䜢䝪䞁䝛䝑䝖᭱ୖ㒊䛻タ䛡䛯䚹ᅗ㻥䛻ᐇ⥺䛷♧䛩䜘䛖

䛻䚸᤼⇕ཱྀ䛾ຠᯝ䛷䜶䞁䝆䞁೵Ṇᚋ䛾 ᗘୖ᪼䛜ᑠ

䛥䛟䛺䜚䚸⪏⇕ ᗘ௨ୗ䛻䛩䜛䛣䛸䛜䛷䛝䛯䚹

⾲䠍䚷䝩䜲䞊䝹䝧䞊䝇䛸᪕ᅇ༙ᚄ䛾➇ྜᶵ䛸䛾ẚ㍑

㼀㼍㼎㼘㼑㻌㻝㻌Comparison with Competition of Wheelbase and Turning Radius

㻹㻡 㻭♫ 㻮♫

䝩䜲䞊䝹䝧䞊䝇䠄㼙㼙䠅 㻞㻘㻞㻡㻜 㻞㻘㻞㻤㻡 㻞㻚㻟㻡㻜

᪕ᅇ༙ᚄ䠄㼙䠅 㻟㻚㻤 㻡㻚㻤 㻠㻚㻟

ᅗ 㻢䚷䝪䞁䝛䝑䝖๓᪉䛾ど⏺
㻲㼕㼓㻚㻌㻢㻌Front Visibility

ᅗ 㻤䚷䝪䞁䝛䝑䝖ᶓ䛾ど⏺ᛶ
㻲㼕㼓㻚㻌㻤㻌Visibility at the Sides of the Bonnet

ᅗ 㻥䚷䝽䜲䝲䝝䞊䝛䝇࿘㎶䛾䜶䞁䝆䞁೵Ṇ᫬䛾 ᗘᒚṔ
㻲㼕㼓㻚㻌㻥㻌Temperature History when the Engine is Stopped Around 

the Wire Harness

ᅗ 㻣䚷䝪䞁䝛䝑䝖๓᪉䛾ど⏺ᛶẚ㍑
㻲㼕㼓㻚㻌㻣㻌Comparison with Competition of 

     Visibility in Front of Bonnet
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52

㻠㻚㻞㻚㻝䚷䜻䝱䝡䞁ᐊෆ✵㛫䜢ᣑ኱䛩䜛䛯䜑䛾ᢏ⾡ㄢ㢟

䠄㻝䠅㻌ᕷሙせᮃ䜢‶䛯䛩䜻䝱䝡䞁䝃䜲䝈䛾Ỵᐃ

᭱኱䛾ᕷሙせᮃ䛷䛒䜛⿵ຓ䝅䞊䝖䛾ᦚ㍕䚸᧯స

ᛶ䚸ᒃఫᛶ䛾ྥୖ䚸௚♫ᶵ䛻ᘬ䛡䜢䛸䜙䛺䛔኱䛝䛥䚸

ᙉ䜏䛷䛒䜛㌴య䛾䝁䞁䝟䜽䝖ᛶ䚸౯᱁➇தຊ䜢⪃៖

䛧䚸䜻䝱䝡䞁䝃䜲䝈䜢Ỵᐃ䛩䜛ᚲせ䛜䛒䜛䚹

䠄㻞䠅㻌ᢞ㈨䛸䝁䝇䝖䛾ᢚไ䛸ᙉᗘ☜ಖ

䜻䝱䝡䞁䛾౑࿨䛿䛂㌿ಽ᫬䛾㐠㌿⪅ಖㆤ䛃䛷䛒䜚䚸

㻠㻚㻞㻚㻞䚷ᢏ⾡ㄢ㢟䛾ゎỴ⟇

䠄㻝䠅㻌ᖜ᪉ྥ䛻㝈ᐃ䛧䛯䜻䝱䝡䞁䝣䝺䞊䝮䛾ᣑ኱

᧯సᛶ䚸ᒃఫᛶ䛸᭱኱䛾ᕷሙせᮃ䛷䛒䜛⿵ຓ䝅䞊

䝖ᦚ㍕䛾ほⅬ䛛䜙䛿䛷䛝䜛䛰䛡ᣑ኱䛩䜛᪉䛜䜘䛔䛜䚸

䜶䜰䝁䞁ᛶ⬟䞉ᙉᗘ䞉㌴య䛾䝁䞁䝟䜽䝖ᛶ䞉䝁䝇䝖䛾ほⅬ

䛛䜙䛿䚸ᣑ኱䛿᭱ᑠ㝈䛻ᢚ䛘䛯䛔䚹䛭䛣䛷䚸᭱኱䛾ᕷ

ሙせᮃ䛷䛒䛳䛯⿵ຓ䝅䞊䝖䛾ᦚ㍕䛸ᚑ᮶䝅䝸䞊䝈䛾ᙉ

䜏䛷䛒䜛㌴య䝁䞁䝟䜽䝖ᛶ䜢᭱ඃඛ䛻⪃䛘䚸ḟ䛾㻟Ⅼ䜢

ᐇ᪋䛧䚸ᚲせ᭱ᑠ㝈䛾㻝㻢㻜㻌㼙㼙䛾ᖜᣑ኱䛰䛡䜢⾜䛖䛣

䛸䛻Ỵᐃ䛧䛯䚹

䐟㻌㻵㻿㻻䛸㻱㻯つ᱁䛷つᐃ䛥䜜䜛⿵ຓ䝅䞊䝖࿘ᅖ䜽䝸䜰

䝷䞁䝇䛻㐺ྜ䛷䛝䜛᭱ᑠ䝃䜲䝈䛷䛾タィ

䐠㻌ホ౯䛾㧗䛔㻮♫䜻䝱䝡䞁䛸䛾ᐊෆ✵㛫ᗈ䛥䛾ẚ㍑

䐡㻌⌧ᆅ㐺ྜᛶヨ㦂䛷䛾䝴䞊䝄ホ౯

䜎䛯䚸ᖜ᪉ྥ䛾䜏䛾ᣑ኱䛸䛩䜛䛣䛸䛷ᅗ㻝㻜䛾⥳Ⰽ

䛷♧䛩䝣䝻䜰䞉䝗䜰ᯟ䞉䝗䜰䜺䝷䝇䜢๓䝅䝸䞊䝈䛸ව⏝䛧

䛶䚸ᢞ㈨䜢ᢚไ䛧䛶䛔䜛䚹

㻔㻞㻕㻲㻱㻹ゎᯒ䛻䜘䜛䝣䝺䞊䝮ᙉᗘస䜚㎸䜏

㻲㻱㻹ゎᯒ䛿䛣䜜䜎䛷䛾ゎᯒ⤖ᯝ䛸ᐇ ⤖ᯝ䛛䜙㒊

ᮦྠኈ䛾᥋ゐ᮲௳䜔ᮦᩱ≀ᛶ್䛾ぢ┤䛧䜢ᅗ䜛䛣䛸

䛻䜘䜚䚸ᐇ㝿䛾ヨ㦂䛻㏆䛔ኚᙧ䛜ᚓ䜙䜜䚸ⓗ☜䛺⿵ᙉ

䜢ồ䜑䜛䛣䛸䛜䛷䛝䜛䚹ᅗ㻝㻝䛻♧䛩䝣䜵䞁䝎䛾ሙྜ䛿䚸

ኚᙧ䜢ᢚ䛘䜛䛯䜑䛻ᮦᩱ㈝䛜኱ᖜ䛻ୖ䛜䜛㗰ᮦ䛾ᯈ

ཌቑຍ➼䛷䛿䛺䛟䚸ᑡ䛺䛔ᮦᩱ䛷䚸䝢䞁䝫䜲䞁䝖䛷⿵ᙉ

䛩䜛䛸䛔䛖⪃䛘䛷⿵ᙉ᱌䜢᳨ウ䛧䚸᭱⤊ⓗ䛻ᑠ䛥䛔㒊

ᮦ䛷ᙉᗘ䜢☜ಖ䛩䜛䛣䛸䛜䛷䛝䛯䚹䜻䝱䝤䝣䝺䞊䝮඲

య䛷㻞㻜䛾⿵ᙉ᱌䜢᳨ウ䛧䚸ᢞ㈨䞉䝁䝇䝖䜢ᢚ䛘䛺䛜䜙ᙉ

ᗘ䜢☜ಖ䛧䛯䚹

䝃䜲䝈䜰䝑䝥䛻䜘䛳䛶పୗ䛩䜛ᙉᗘ䜢䛔䛛䛻ᢞ㈨䞉䝁

䝇䝖䜢ᢚ䛘䛶⿵ᙉ䛩䜛䛛䛜ㄢ㢟䛷䛒䜛䚹

䠄㻟䠅㻌䜶䜰䝁䞁㻔෭ᡣ㻕ᛶ⬟䛾☜ಖ

䝃䜲䝈䜰䝑䝥䛻క䛖⾲㠃✚䛾ቑຍ䛸䝹䞊䝣䜴䜱䞁䝗

䜴䛛䜙䛾㍽ᑕ⇕䛜ຍ䜟䜚䚸䜻䝱䝡䞁ෆ䛻ධ䜛⇕㔞䛿ቑ

ຍ䛩䜛䚹䛭䛾ศ䛾෭ᡣᛶ⬟ྥୖ䛜ᚲせ䛷䛒䜛䚹

㻠 䠉 㻞 䜻䝱䝡䞁ᐊෆ✵㛫䛾ᣑ኱

ᅗ 㻝㻜䚷䜻䝱䝡䞁䛾ᣑ኱᪉ἲ
㻲㼕㼓㻚㻌㻝㻜㻌Cabin Expansion Method

ᅗ 㻝㻝䚷㻲㻱㻹 ゎᯒ䛻䜘䜛䝣䜵䞁䝎䛾⿵ᙉ౛
㻲㼕㼓㻚㻌㻝㻝㻌Example of Reinforcement of Fender by FEM
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㻡㻟

㻡㻚 䛚䜟䜚䛻

⊂⮬䛾㻿㻯㻾䝬䝣䝷ᦚ㍕ᢏ⾡䛾㛤Ⓨ䛻ᣮᡓ䛧䚸ᴗ⏺䛷ึ䜑䛶

㻰㻼㻲䝬䝣䝷䛸㻿㻯㻾䝬䝣䝷䛾䜶䞁䝆䞁䝹䞊䝮ෆᦚ㍕䜢ᐇ⌧䛧䛯䛣

䛸䛷䚸ᕷሙホ౯䛾㧗䛔ᚑ᮶䝅䝸䞊䝈䛾ྲྀ䜚ᅇ䛧䛾Ⰻ䛥䜢⥅ᢎ䛧

䛺䛜䜙໭⡿᤼ฟ䜺䝇᭱⤊㻠ḟつไ䛻㐺ྜ䛥䛫䛯䚹䜎䛯஧䛴䛾

䝬䝣䝷䜢䜶䞁䝆䞁䝹䞊䝮ෆ䛻ᦚ㍕䛩䜛䛣䛸䛷䝛䝑䜽䛸䛺䛳䛯స

ᴗど⏺ᛶ䛿䚸㐠㌿⪅ഃ䜢ᖜ⊃䛻䛧䚸ୖ㠃䜢䝇䝷䞁䝖䛥䛫䜛䝪䞁

䝛䝑䝖ᙧ≧䛻䛩䜛䛣䛸䛷ᚑ᮶䝅䝸䞊䝈䛾ᙉ䜏䛷䛒䜛సᴗど⏺ᛶ

䜢☜ಖ䛧䚸䝴䞊䝔䜱䝸䝔䜱䝖䝷䜽䝍䛸䛧䛶䛾௚♫䛻ᑐ䛩䜛ඃ఩ᛶ

䜢⥔ᣢ䛧䛯䚹

ᐊෆ✵㛫ᣑ኱䛾䛯䜑䛾䜻䝱䝡䞁䛾㛤Ⓨ䛷䛿䚸ᣑ኱᪉ἲ䛾

ᕤኵ䜔ゎᯒ䜢㥑౑䛧䛯ᙉᗘ䛾☜ಖ䛻䜘䛳䛶䚸䜻䝱䝡䞁䝣䝺䞊䝮

䛾ప䝁䝇䝖໬䜢ᐇ⌧䛧䛯䚹䜎䛯䚸⿵ຓ䝅䞊䝖䜔䝹䞊䝣䜴䜱䞁䝗䜴

᥇⏝䚸᧯స⣔䛾䝸䝙䝳䞊䜰䝹䛻䜘䛳䛶䚸ᕷሙ䛾せồ䛻ᛂ䛘䜛䛣

䛸䛜䛷䛝䛯䚹

㻹㻡䝅䝸䞊䝈䝖䝷䜽䝍䛿䛭䛾䜋䛛䛻䜒እほ䝕䝄䜲䞁䜢୍᪂䛧䛯

䛣䛸䜔Ἔᅽ䝅䝱䝖䝹䛾㟁Ꮚ໬䛺䛹䛾᪂ᶵ⬟䛾㏣ຍ䛻䜘䛳䛶ᕷ

ሙ䛷㧗䛔ホ౯䜢ᚓ䛶䛚䜚䚸⌧ᅾ䛿Ḣᕞ䚸㡑ᅜ䛷䜒ዲホ㈍኎୰

䛷䛒䜛䚹

䠄㻟䠅㻌෭ᡣ⬟ຊ䛾ྥୖ䛸䝃䞁䝅䜵䞊䝗䛾᥇⏝

䜻䝱䝡䞁ᣑ኱䛻䜘䜚⇕䛾ὶධ㠃✚䛿ୖ㠃䛷㻝㻡㻑䚸⫼

㠃䛷㻞㻝㻑䚸๓㠃䛷㻝㻥㻚㻡㻑ቑຍ䛩䜛㻔ᅗ㻝㻞㻕䚹᭦䛻䚸䝹䞊䝣

䜴䜱䞁䝗䜴䛛䜙䛾᪥ᑕ䛻䜘䜛㍽ᑕ⇕䛜ຍ䜟䜛䚹෭ᡣ᫬

䛾䜻䝱䝡䞁ෆ㣬࿴ ᗘ䜢ィ⟬䛩䜛䛸䚸䐟䜻䝱䝡䞁ᣑ኱

䛻䜘䜛⇕䛾ὶධ㠃✚ቑຍ䛻䜘䛳䛶๓䝅䝸䞊䝈䛻ᑐ䛧䛶

㻝䉝ୖ᪼䛧㻔㻞㻟㻚㻤䉝䛛䜙㻞㻠㻚㻤䉝䜎䛷ୖ᪼㻕䚸䐠䝹䞊䝣䜴䜱

䞁䝗䜴䛛䜙䛾㍽ᑕ⇕䛾ቑຍ䛻䜘䛳䛶䚸᭦䛻㻝㻚㻥䉝ୖ᪼

䛩䜛㻔㻞㻢㻚㻣䉝䜎䛷ୖ᪼㻕⤖ᯝ䛷䛒䛳䛯㻔⾲㻞㻕䚹

ᛶ⬟ྥୖ⟇䛸䛧䛶䚸䐟䝁䞁䝕䞁䝃ᐜ㔞ቑຍ䚸䐠෭༷

䝣䜯䞁ᚄᣑ኱䚸䐡෭༷䝣䜯䞁ᅇ㌿ᩘቑຍ䚸䐢䝁䞁䝥䝺䝑

䝃ᅇ㌿ᩘቑຍ䜢⾜䛔䚸᭦䛻䝹䞊䝣䜴䜱䞁䝗䜴䛻䝇䝷䜲

䝗㛤㛢ᘧ䛾䝃䞁䝅䜵䞊䝗䜢㏣ຍ䛧䚸྿ฟ䛧 ᗘ䛾పୗ

䛸㍽ᑕ⇕䛾ῶᑡ䜢ᅗ䛳䛯㻔ᅗ㻝㻞㻕䚹ィ⟬⤖ᯝ䜢⾲㻟䛻♧

䛩䚹྿䛝ฟ䛧 ᗘ䛿㻝㻜㻚㻠䉝䛛䜙㻤㻚㻝䉝䜎䛷పୗ䛧䚸᭦䛻

䝃䞁䝅䜵䞊䝗䛻䜘䜛㍽ᑕ⇕䛾ῶᑡ䛻䜘䛳䛶㣬࿴ ᗘ

䛿䚸㻞㻢㻚㻣䉝䛛䜙㻞㻞㻚㻥䉝䜎䛷పୗ䛩䜛䛸䛔䛖⤖ᯝ䛜ᚓ䜙

䜜䚸⟇ᐃ䛧䛯ᛶ⬟ྥୖ⟇䛜ຠᯝⓗ䛷䛒䜛䛣䛸䛜䜟䛛

䜛䚹ᐇ㌴ヨ㦂䛷䜒㻔⾲㻟㻕䚸྿䛝ฟ䛧 ᗘ䛸㣬࿴ ᗘ䛸䜒

䛻ィ⟬⤖ᯝ䛻㏆䛔⤖ᯝ䛜ᚓ䜙䜜䚸┠ᶆ䜢ୖᅇ䜛ᛶ⬟

䜢㐩ᡂ䛧䛯䚹

⾲ 㻟䚷ᛶ⬟ྥୖ⟇䛾ຠᯝ

㼀㼍㼎㼘㼑㻌㻟㻌Effect of Performance Improvement Measures

ィ⟬⤖ᯝ

ヨ㦂⤖ᯝ๓䝅䝸䞊䝈

䠄┠ᶆ䠅
ᑐ⟇๓ ᑐ⟇ᚋ

㣬࿴

 ᗘ
㻞㻟㻚㻤䉝 26.7䉝 㻞㻞㻚㻥䉝 22.7䉝

྿䛝

ฟ䛧

 ᗘ

㻝㻜㻚㻝䉝 㻝㻜㻚㻠䉝 㻤㻚㻝䉝 㻤㻚㻣䉝

⾲ 㻞䚷⇕ὶධቑຍ䛻䜘䜛㣬࿴ ᗘ䛾ୖ᪼
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Zero Turn Mowers, which have a big market in North 
America, are highly maneuverable machines that can 
rotate on one point by controlling the right and left drive 
wheel independently. Expensive devices such as a Diesel 
Particulate Filter (DPF) and reformer were essential for 
diesel engine power of 19 kW or more to meet the EPA 
(United States Environmental Protection Agency) Tier 4 
emissions regulation, which has been enforced since 2013.
There was a concern that the majority of high engine 
power machine users would not accept a drastic price 
increase, so we researched work efficiency increases by 
decreasing power consumption to allow diesel engine 
power of less than 19 kW. As a result, a new machine 
capable of mowing just as well as a high output machine 
(a current 21.6 kW machine) was developed.

䛆Key Word䛇 
=ero Turn 0oZer� PoZer &onsumption� :orN Efficiency� 
Quality Engineering, Visualization
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౯䛧䛶䛚䜚䚸ส䜚ᛶ⬟䛸ྠᵝ䛻䝊䝻䝍䞊䞁䝰䜰䛾㔜せ䛺ᛶ

⬟䛷䛒䜛䚹⌧⾜䝰䜰䛷䛿䝰䜰䝕䝑䜻ྑഃ㠃௜㏆䛻䜽䝷䞁䝢

䞁䜾䛜Ⓨ⏕䛧䜔䛩䛔ᨺฟᛶ⬟ୖ䛾ㄢ㢟䛜䛒䛳䛯䚹

ᅗ 㻢䚷ᨺฟᛶ⬟

㻲㼕㼓㻚㻌㻢㻌Discharging Performance

ᅗ 㻤䚷ရ㉁ᕤᏛ䜢ά⏝䛧䛯ホ౯᪉ἲ
㻲㼕㼓㻚㻌㻤㻌Evaluation Method Chart Based on Quality Engineering

ᅗ 㻡䚷Ⱚ䜢ᨺฟ䛩䜛సᴗ 㻔 ୖ㠃ᅗ 㻕
㻲㼕㼓㻚㻌㻡㻌Discharging Method of Mower (Top View)

ᅗ 㻣䚷ส䜚㊧᩿㠃ィ⟬⤖ᯝ
㻲㼕㼓㻚㻌㻣㻌Simulated Section of Cutting Line
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䜎䛪䚸䝰䜰䛿ส䜚ล䛸䝰䜰䝕䝑䜻䛛䜙ᙧᡂ䛥䜜䛶䛔䜛䛣

䛸䛛䜙ส䜚ลᙧ≧䞉ส䜚ลᅇ㌿ᩘ䞉䝰䜰䝕䝑䜻ᙧ≧䜢ไᚚ

ᅉᏊ䛸䛧䛶䝟䝷䝯䞊䝍䜢タᐃ䛧䛶┤஺ᐇ㦂⾲䛻ᇶ䛵䛝ணഛ

ᐇ㦂䜢⾜䛔䚸ᅉᏊ䛾⤠㎸䜏䜢⾜䛳䛯䚹ᅗ㻥䛻♧䛩䜘䛖䛻ส

䜚ลᙧ≧䛸ส䜚ลᅇ㌿ᩘ䛜ᾘ㈝ືຊ䛻኱䛝䛟ᙳ㡪䛩䜛䛣䛸

ཬ䜃䝰䜰䝕䝑䜻ᙧ≧䛾ᙳ㡪䛿ᑠ䛥䛔䛣䛸䛜ศ䛛䛳䛯䚹ส䜚

ลᅇ㌿ᩘ䜢ኚ䛘䜛䛻䛿䜼䝲ኚ᭦䜢క䛔ရ㉁☜ㄆᕤᩘ䛜

䛛䛛䜛䛣䛸ཬ䜃ส䜚ลᙧ≧䛿≉チྲྀᚓ䛻䜘䜚௚♫䛸䛾ᕪ

ู໬䛜䛧䜔䛩䛔䛯䜑䚸ส䜚ลᙧ≧䛻⤠䜚㎸䜣䛷䝰䜰ᙧ≧

䛾᳨ウ䜢⾜䛳䛯䚹

㻟㻚㻝㻚㻟䚷䝰䜰᭱㐺ᙧ≧

䛣䜜䜎䛷䛾▱ぢ䛛䜙ส䜚ลᙧ≧䛾୰䛷ᾘ㈝ືຊ䛻ᙳ㡪

䛾኱䛝䛔㢼㉳䛣䛧䛾䐟ᢞᙳ㠃✚䞉䐠㧗䛥䞉䐡ෆ᭤䛢ゅ䞉䐢

᭤䛢ゅᗘ䜢ไᚚᅉᏊ㻔ᅗ㻝㻜㻕䛸䛧䛯䚹䛭䜜䛮䜜䛾ไᚚᅉᏊ

䛻䝟䝷䝯䞊䝍䜢タᐃ䛧䛯┤஺ᐇ㦂⾲䛻ᇶ䛵䛝ヨస䛧䛯ส䜚

ล㻥ᮏ䛾ᾘ㈝ືຊཬ䜃㢼㏿㢼ᅽ䜢 ᐃ䛧䚸ส䜚ล䛾᭱㐺

ᙧ≧㻔⾲㻝䛻♧䛩᪂ส䜚ล㻕䜢ᑟ䛝ฟ䛧䛯䚹

᭱㐺ᙧ≧䛻䜘䜛ᾘ㈝ືຊపῶຠᯝ䜢☜ㄆ䛩䜛䛯䜑⾲㻞

䛻♧䛩໭⡿ᕷሙ䛷୍⯡ⓗ䛺సᴗ᮲௳ୗ䛷䚸᪂ส䜚ล䜢ᦚ

㍕䛧䛯᪂䝰䜰䛸⌧⾜䝰䜰䛾సᴗ㏿ᗘẚ㍑䜢⾜䛳䛯䚹ᅗ㻝㻝

䛾 ᐃ⤖ᯝ䛿⾲㻞䛾సᴗ᮲௳ୗ䛷సᴗ㏿ᗘ䛤䛸䛾ᾘ㈝ື

ຊ䜢㻟ᅇ ᐃ䛧䛶ᖹᆒ䛧䛯⤖ᯝ䛷䛒䜛䚹䛣䛾⤖ᯝ䛛䜙ḟ䛾

䛣䛸䛜ゝ䛘䜛䚹

㻔㻝㻕㻌໭⡿ᕷሙ䛾䝴䞊䝄䛜㏻ᖖసᴗ䛩䜛㻝㻜㻌㼗㼙㻛㼔䛷䚸᪂䝰

䜰䛿⌧⾜䝰䜰䜘䜚䜒ᾘ㈝ືຊ䛜㻟㻚㻜㻌㼗㼃ᑠ䛥䛔䚹

㻔㻞㻕㻌⛣ື䛫䛪㻔సᴗ㏿ᗘ㻜㼗㼙㻛㼔㻕䛻ส䜚ล䜢ᅇ䛩䛰䛡䛷䜒

᪂䝰䜰䛿⌧⾜䝰䜰䜘䜚䜒ᾘ㈝ືຊ䛜㻝㻚㻡㻌㼗㼃ᑠ䛥䛔䚹

㻔㻟㻕㻌సᴗ㏿ᗘ䛜኱䛝䛔᪉䛜᪂䝰䜰䛸⌧⾜䝰䜰䛾ᾘ㈝ື

ຊᕪ䛜኱䛝䛟䛺䛳䛶䛔䜛䚹

ୖ記㻔㻝㻕䛛䜙᪂䝰䜰᥇⏝䛻䜘䜚ᾘ㈝ືຊ䜢᭱኱㻟㻚㻜㻌㼗㼃ప

ῶ䛷䛝䜛䛸⪃䛘䜙䜜䜛䚹ୖ記㻔㻞㻕䛿⌧⾜䝰䜰䜘䜚䜒㢼㉳䛣䛧

䜢ᑠ䛥䛟䛧䛯䛣䛸䛷✵Ẽ᢬ᢠ䜒ᑠ䛥䛟䛺䛳䛯ຠᯝ䛷䛒䜚䚸ୖ

記㻔㻟㻕䜒⌧⾜䝰䜰䜘䜚䜒䝰䜰䝕䝑䜻ෆ䛻䛚䛡䜛㢼䛾ὶ䜜䜢䝇

䝮䞊䝈䛻䛧䛯䛣䛸䛷✵Ẽ᢬ᢠ䛜ᑠ䛥䛟䛺䛳䛯ຠᯝ䛸⪃䛘䜙

䜜䜛䚹䜘䛳䛶䚸ୖ記㻔㻝㻕䛾ຠᯝ䛿ୖ記㻔㻞㻕䛸㻔㻟㻕䛾ຠᯝ䜢㊊䛧

ྜ䜟䛫䛯⤖ᯝ䛸⪃䛘䜛䚹

୍᪉䛷䚸䛣䜜䜎䛷䛾▱ぢ䛛䜙㢼㉳䛣䛧䜢ᑠ䛥䛟䛧䛯䛣䛸䛷

ส䜚㊧䛾ぢᰤ䛘䜢ホ౯䛩䜛ส䜚ᛶ⬟ཬ䜃ส䛳䛯Ⱚ䛾ᨺฟ

㊧䜢ホ౯䛩䜛ᨺฟᛶ⬟䛻ᠱᛕ䛜⏕䛨䛯䚹䛭䛾䛯䜑䚸ḟ䛻

᪂䝰䜰䛾ส䜚ᛶ⬟䞉ᨺฟᛶ⬟䛻㛵䛩䜛ᠱᛕ䜢ᡶᣔ䛧䚸⌧⾜

䝰䜰ྠ➼௨ୖ䜢ᐇ⌧䛩䜛䛯䜑䛾᳨ウ䜢⾜䛳䛯䚹

ᅗ 㻥䚷ᾘ㈝ືຊ䜈䛾ᐤ୚ᗘ 㻔㻑㻕

㻲㼕㼓㻚㻌㻥㻌Contribution to Power Consumption (%)

ᅗ 㻝㻜䚷ไᚚᅉᏊ
㻲㼕㼓㻚㻌㻝㻜㻌Control Factor for Power Consumption

ᅗ 㻝㻝䚷䝰䜰᭱㐺ᙧ≧䛾ᾘ㈝ືຊపῶຠᯝ
㻲㼕㼓㻚㻌㻝㻝㻌Power Consumption Reduction Effect of New Mower

⾲ 㻝䚷䝤䝺䞊䝗᭱㐺ᙧ≧
㼀㼍㼎㼘㼑㻌㻝㻌Optimal Shape of Blade for Power Consumption

㡯䚷┠
䐟ᢞᙳ㠃✚ 䐠㧗䛥 䐡ෆ᭤䛢ゅ 䐢᭤䛢ゅᗘ

㼙㼙2 㼙㼙 㼻 㼻

᪂ส䜚ล 㻝㻢㻜㻜 26 㻟㻜 㻞㻜

⌧⾜ส䜚ล 㻞㻜㻜㻜 㻟㻜 45 㻜

⾲ 㻞䚷సᴗ᮲௳
㼀㼍㼎㼘㼑㻌㻞㻌Working Condition

Ⱚ䚷✀ Ⱚ䚷୔ ‵䜚Ẽ ส䜚㧗䛥

䝣䜵䝇䜻䝳䞊 㻝㻞㻡㼙㼙 䝗䝷䜲 㻝㻜㻜㼙㼙
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᪂䝰䜰䛾ส䜚ᛶ⬟䛻䛚䛔䛶䛿䚸㢼㉳䛣䛧䜢ᑠ䛥䛟䛧䛯䛣

䛸䛷Ⱚ䜢྾䛔ୖ䛢䜛㢼䛜ᙅ䜎䜚䚸๓㍯䛷㋃䜣䛷ಽ䛥䜜䛯

Ⱚ䜢❧䛯䛫㞴䛟䛺䜛䛣䛸䛷䚸ส䜚ṧ䛧䛜Ⓨ⏕䛧䜔䛩䛟䛺䜛ྍ

⬟ᛶ䛜䛒䛳䛯䚹䛭䛣䛷䝰䜰ෆ㒊䛾㢼㏿䞉㢼ᅽ䜢 ᐃ䛧䚸Ⱚ

䜢❧䛯䛫䜛㢼䛜⌧⾜䝰䜰ྠᵝ䛻Ⓨ⏕䛧䛶䛔䜛䛛䜢☜ㄆ䛧

䛯䚹䛭䛾⤖ᯝ䚸᪂䝰䜰䛿⌧⾜䝰䜰䜘䜚䜒ྑ๓㍯䛜㋃䜐఩

⨨䛷ୖྥ䛝䛾Ⱚ䜢྾䛔ୖ䛢䜛㢼䛜ᙅ䛟䛺䛳䛶䛚䜚䚸䜔䛿䜚

Ⱚ䜢❧䛯䛫㞴䛟䛺䛳䛶䛔䜛䛣䛸䛜ศ䛛䛳䛯䚹䛭䛣䛷䚸䝰䜰ෆ

㒊඲య䛾㢼䛾≧ែ䜢ศᯒ䛧䛯䛸䛣䜝䚸ྑ๓㍯䜢⌧⾜䛾఩

⨨䛷䛿䛺䛟䚸⌧⾜䛾఩⨨䜘䜚䜒እഃ䛸䛺䜛䝰䜰ྑ➃䛾๓᪉

䛻㓄⨨䛥䛫䜛䛸Ⱚ䜢྾䛔ୖ䛢䜛㡿ᇦ䛜⌧⾜䛾๓㍯఩⨨䜘

䜚䜒ᣑ䛜䜛䛣䛸䛜ศ䛛䜚䚸ྑ๓㍯䜢⌧⾜఩⨨䛻⨨䛔䛯᫬䜘

䜚䜒⥡㯇䛻ส䜜䜛䛸⪃䛘䛯䚹

ᐇ㝿䛻໭⡿ᕷሙ䛾୍⯡ⓗ䛺సᴗ᮲௳ୗ䛷Ⱚ䜢ส䛳䛶

ส䜚㊧᩿㠃䜢ホ౯䛧䛯⤖ᯝ㻔ᅗ㻝㻞㻕䚸ྑ๓㍯䛜⌧⾜䛾఩⨨

䛷䛿ྑ๓㍯䛷㋃䜣䛰Ⱚ䜢❧䛯䛫䜙䜜䛪䛻ส䜚ṧ䛧䛜Ⓨ⏕

䛧䚸ண᝿㏻䜚䛷䛒䛳䛯䚹ྑ๓㍯䜢䝰䜰ྑ➃䛾᪉䛻ฟ䛩䛣䛸

䛷ส䜚ṧ䛧䜢ῶᑡ䛷䛝䚸⌧⾜ྠ➼䛾ส䜚ᛶ⬟䛸䛺䛳䛯䚹

௒ᅇ㛤Ⓨ䛧䛯㧗సᴗຠ⋡䝰䜰䜢ᦚ㍕䛩䜛䛣䛸䛻䜘䜚䚸᪂

ᶵ✀䛷䛒䜛㼆㻰㻝㻞㻝㻝㻔㻝㻤㻚㻢㻌㼗㼃㻕䛾సᴗຠ⋡䛜ᨵၿ䛥䜜䜛ຠ

ᯝ䜢☜ㄆ䛩䜛䛯䜑䚸⾲㻟䛻♧䛩సᴗ᮲௳ୗ䛷㼆㻰㻟㻟㻝㻔㻞㻝㻚㻢㻌

㼗㼃㻕䛸䛾సᴗ㏿ᗘẚ㍑䜢⾜䛳䛯䚹㼆㻰㻟㻟㻝䛾సᴗ㏿ᗘ䜢ᇶ‽

䛸䛺䜛㻝㻜㻜䛸䛧䛯䛸䛝䛾㼆㻰㻝㻞㻝㻝䛾సᴗ㏿ᗘẚ⋡㻔㻑㻕䛿⾲㻠ୖ

ẁ䛻♧䛩⤖ᯝ䛸䛺䜚䚸䛭䜜䛮䜜㻟ᅇ ᐃ䛧䛯సᴗ㏿ᗘẚ⋡

䛾ᖹᆒ䜢ᖹᆒ㏿ᗘẚ⋡㻔㻑㻕䛸䛧䛶⟬ฟ䛧䛯䚹

⾲㻠䛻♧䛩䜘䛖䛻㼆㻰㻝㻞㻝㻝䛾సᴗ㏿ᗘ䛿㼆㻰㻟㻟㻝䛸ྠ➼䛷

䛒䜚䚸䝰䜰䛾ส䜚ᖜ䛜ྠ䛨䛣䛸䛛䜙సᴗຠ⋡䜒ྠ➼䛸ゝ䛘

䜛䚹䜎䛯㻟❶䛷䜒㏙䜉䛯䜘䛖䛻㼆㻰㻝㻞㻝㻝䛾ส䜚ᛶ⬟䛻䛴䛔䛶

䛿㼆㻰㻟㻟㻝ྠ➼䛷䛒䜚䚸ᨺฟᛶ⬟䛻䛴䛔䛶䛿㼆㻰㻟㻟㻝௨ୖ䛷

䛒䜛䚹

௨ୖ䛾⤖ᯝ䛛䜙䚸㧗౯䛺᤼ฟ䜺䝇ᚋฎ⌮⿦⨨䛺䛧䛷᤼

ฟ䜺䝇つไ䛻㐺ྜ䛷䛝䜛㼆㻰㻝㻞㻝㻝䛷㻞㻝㻚㻢㼗㼃䛾㼆㻰㻟㻟㻝䛻ẚ⫪

䛩䜛సᴗ⬟ຊ䜢ᐇ⌧䛷䛝䛶䛔䜛䛸ゝ䛘䜛䚹

㻟 䠉 㻞 ๓㍯᭱㐺㓄⨨䛻䜘䜛ส䜚ᛶ⬟᳨ウ

㻟䠉 㻠సᴗຠ⋡䛻䜘䜛ホ౯

㻟䠉 㻟ྍど໬䛻䜘䜛ᨺฟᛶ⬟᳨ウ

⌧⾜䝰䜰䛷䛿䚸䝰䜰ෆ㒊䛷ส䛳䛯Ⱚ䛜⁫␃䛧䛶ሢ䛻䛺

䜚䜔䛩䛟䜽䝷䞁䝢䞁䜾䛜ฟ䜔䛩䛔ㄢ㢟䛜䛒䜛䚹䝰䜰ෆ㒊䜢

ྍど໬䛩䜛䛣䛸䛷䚸Ⱚ䛜⁫␃䛧䛶ሢ䛜Ⓨ⏕䛩䜛䛣䛸䛜ศ

䛛䛳䛯䚹䛭䛣䛷㢼㉳䛣䛧䛻ෆ᭤䛢ゅ䜢タ䛡䛶Ⱚ䛾ὶ䜜䜛᪉

ྥ䜢ኚ䛘䚸Ⱚ䛾⁫␃䛜Ⓨ⏕䛧䛺䛔ᙧ≧䛸䛧䛯䚹᪂䛧䛔ส䜚

ล䛷䛿㢼㉳䛣䛧䜢ᑠ䛥䛟䛧䛯䛣䛸䛷ส䛳䛯Ⱚ䜢ᨺฟ䛩䜛㢼

䛜ᙅ䛟䛺䜛䛯䜑䚸ส䛳䛯Ⱚ䛾ᨺฟᖜ䛜⊃䛟䛺䜛ᠱᛕ䛜䛒䛳

䛯䛜䚸ᐇ㝿䛻ᅡሙ䛷Ⱚ䜢ส䛳䛶ᨺฟᛶ⬟䜢ホ౯䛧䛯⤖

ᯝ䚸ᨺฟᖜ䛿ส䛳䛯Ⱚ䛜┠❧䛴䜋䛹⊃䛟䛺䛳䛶䛚䜙䛪䚸䜽

䝷䞁䝢䞁䜾䛿⌧⾜䝰䜰䜘䜚䜒ฟ㞴䛟䛺䛳䛶䛚䜚䚸⌧⾜䝰䜰௨

ୖ䛾ᨺฟᛶ⬟䛷䛒䜛䛣䛸䛜ศ䛛䛳䛯䚹

ᅗ 㻝㻞䚷ྑ๓㍯఩⨨ኚ᭦䛻䜘䜛ส䜚㊧᩿㠃䜈䛾ᙳ㡪
㻲㼕㼓㻚㻌㻝㻞㻌Effect of Right Front Wheel Location Change 

on Cutting Line

⾲ 㻠䚷᪂ 㼆㻰㻝㻞㻝㻝 䛸⌧⾜ᶵ䛸䛾సᴗ㏿ᗘẚ⋡
㼀㼍㼎㼘㼑㻌㻠㻌Mowing Performance of New ZD1211

ᶵ䚷✀
సᴗ㏿ᗘẚ⋡䠄䠂䠅 ᖹᆒ㏿ᗘẚ⋡

䠄䠂䠅1ᅇ┠ 2ᅇ┠ 㻟ᅇ┠

㼆㻰㻝㻞㻝㻝 㻥㻢 㻝㻜㻥 㻥㻟 㻝㻜㻜

㼆㻰㻟㻟㻝 㻝㻜㻜 㻝㻜㻜 㻝㻜㻜 㻝㻜㻜

⾲ 㻟䚷సᴗ᮲௳
㼀㼍㼎㼘㼑㻌㻟㻌Working Conditions

㡯䚷┠ 㻝ᅇ┠ 㻞ᅇ┠ 㻟ᅇ┠

Ⱚ✀ 䝣䜵䝇䜻䝳䞊 㞧ⲡ 㞧ⲡ

Ⱚ୔ 㻝㻡㻜㼙㼙 㻝㻞㻡㼙㼙 㻝㻞㻡㼙㼙

‵䜚Ẽ 䝗䝷䜲 䜴䜶䝑䝖 䜴䜶䝑䝖

ส䜚㧗䛥 㻝㻜㻜㼙㼙 㻣㻡㼙㼙 㻣㻡㼙㼙
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㻡㻥

㻠㻚 䛚䜟䜚䛻

㼆㻰㻝㻞㻝㻝䜢ጞ䜑䛸䛩䜛᪂㼆㻰䝅䝸䞊䝈䛿సᴗຠ⋡ᨵၿ䛻ຍ䛘

䛶㉮⾜Ᏻᐃᛶ䞉እほ䞉䝅䞊䝖ᒃఫᛶ䞉᧯సᛶ䛸䛔䛳䛯ከ䛟䛾ᛶ⬟

䜢䛚ᐈᵝ䛾䝙䞊䝈䜢䜒䛸䛻ྥୖ䛥䛫䚸㻞㻜㻝㻡ᖺᮎ䛛䜙໭⡿ᕷሙ

䛻ᢞධ䛧䛶䛔䜛㻔ᅗ㻝㻟㻕䚹

㼆㻰䝅䝸䞊䝈䛿䜽䝪䝍⊂⮬䛾䝕䜱䞊䝊䝹䜶䞁䝆䞁䜔䝖䝷䞁䝇

䝭䝑䝅䝵䞁䛾ᛶ⬟䞉ᙉᗘ䞉⪏ஂᛶ䛻䜘䜚㧗౯䛺〇ရ䛷䛒䜛䛻䜒

㛵䜟䜙䛪㛗䜙䛟㻞㻜㻝㻟ᖺ䛾ᖺ㛫ᑠ኎㈍኎ྎᩘ┦ᙜ䛾㈍኎ྎᩘ

䜢᥎⛣䛧䛶䛝䛶䛔䛯䚹䛧䛛䛧䚸㻞㻜㻝㻟ᖺ䛻໭⡿᤼ฟ䜺䝇㻠ḟつไ

㻔㼀㼕㼑㼞㻌㻠㻕䛜᪋⾜䛥䜜䛯ᙳ㡪䛻䜘䜚㻞㻜㻝㻡ᖺ䛻䛿㻞㻜㻝㻟ᖺ䛾㈍኎ྎ

ᩘ䛻ᑐ䛧䛶㻥๭䜢ษ䜛㈍኎ྎᩘ䛻ⴠ䛱㎸䜣䛰䚹

ᅗ㻝㻠䛻♧䛩䜘䛖䛻㻞㻜㻝㻢ᖺ䛻䛿᪂㼆㻰䝅䝸䞊䝈䛾ᕷሙᢞධ䛻

䜘䜚㈍኎ྎᩘ䛿䚸㻞㻜㻝㻟ᖺ┦ᙜ䛻䜎䛷ᅇ᚟䛧䛶䛝䛶䛔䜛䚹㻞㻜㻝㻢ᖺ

䛾ቑຍศཬ䜃䛚ᐈᵝ䛛䜙䛤ዲホ䛔䛯䛰䛔䛶䛔䜛䛣䛸䛛䜙⪃䛘

䜛䛸㻞㻜㻝㻟ᖺ䜢ୖᅇ䜛㻞㻜㻝㻤ᖺ䛾┠ᶆྎᩘ䛻ྥ䛡㡰ㄪ䛻᥎⛣䛧䛶

䛔䜛䛸ゝ䛘䜛䚹

᤼ฟ䜺䝇つไ䛻䛴䛔䛶䛿䚸௒ᅇᑐ㇟䛸䛺䛳䛯໭⡿䛰䛡䛷䛺

䛟Ḣᕞ䜔኱ὒᕞ䛸䛔䛳䛯Ⱚส䜚ᶵᕷሙ඲య䛷䜎䛩䜎䛩ᙉ໬䛥

䜜䛶䛔䛟䛣䛸䛿ᐜ᫆䛻᝿ീ䛷䛝䜛䚹௒ᚋ䜒ỗ⏝〇ရ䛾ᕷሙ䜢Ᏺ

䜚䚸ᣑ኱䛥䛫䛶䛔䛟䛯䜑䛻䛿᤼ฟ䜺䝇つไ䛻ᑐᛂ䛩䜛䛸䛸䜒䛻

᭦䛺䜛సᴗຠ⋡ྥୖ䜈䛾ྲྀ䜚⤌䜏䛿㠀ᖖ䛻㔜せ䛸⪃䛘䜛䚹௒

ᚋ䜒䛚ᐈᵝ䛜‶㊊䛩䜛సᴗ䜢ᐇ⌧䛩䜛䛯䜑䛾ᢏ⾡㛤Ⓨ䛻ྲྀ䜚

⤌䜣䛷䛔䛟䚹

ᅗ 㻝㻟䚷᪂ 㼆㻰 䝅䝸䞊䝈䛾䝉䞊䝹䝇䝫䜲䞁䝖
㻲㼕㼓㻚㻌㻝㻟㻌Sales Point of New ZD Series

ᅗ 㻝㻠䚷㻝㻥㻌㼗㼃 ᮍ‶䛾 㼆㻰䝅䝸䞊䝈ᑠ኎㈍኎ྎᩘẚ 㻔㻞㻜㻝㻟 ᖺẚ 㻕
㻲㼕㼓㻚㻌㻝㻠㻌Retail Unit Sales of ZD Series of Less Than 19 kW

  (Compared with 2013)
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A compact track loader (CTL) is a compact construction 
machine that can perform not only material handling, 
excavation, and leveling work, but also a wide variety of 
attachment work mainly in the fields of construction, 
infrastructure development, and agriculture, etc., in the 
North American market. In recent years, this market has 
continued to expand, and Kubota has also steadily 
expanded its sales volume since launching the CTL in 
2010. This time, in 2015, Kubota released the SVL95-2s, 
which complies with the Tier 4 Final North American 
emissions regulation as a successor to the SVL90-2. This 
SVL95-2s is the first in the industry to install a Load 
Sensing (LS) system as standard, improving the 
simultaneous operability of arm and bucket work, AUX 
(Auxiliary) and traveling. As a result, we not only raised 
engine output, but also improved the performance of the 
machine Ey using engine output efficiently�

䛆Key Word䛇 
CTL, EPA (Environmental Protection Agency) Tier 4 
Final, Load Sensing

䝁䞁䝟䜽䝖䝖䝷䝑䜽䝻䞊䝎㻔㻯㼀㻸㻕䛿䚸୺䛻໭⡿ᕷሙ䛻䛚䛔䛶⏝

䛔䜙䜜䜛䚸ᘓ⠏䞉䜲䞁䝣䝷ᩚഛ䞉㎰ᴗ➼䛾⌧ሙ䛷ᅵ◁㐠ᦙ䞉᥀๐䞉

ᩚᆅసᴗཬ䜃䚸ከ✀ከᵝ䛺䜰䝍䝑䝏䝯䞁䝖సᴗ䜒ྍ⬟䛺ᑠᆺᘓ

タᶵᲔ䛷䛒䜛䚹㏆ᖺ䚸䛭䛾ᕷሙ䛿ᣑ኱䜢⥆䛡䛶䛚䜚䚸䜽䝪䝍䜒

㻞㻜㻝㻜ᖺ䛻㻯㼀㻸䜢Ⓨ኎䛧䛶௨᮶䚸㡰ㄪ䛻㈍኎ྎᩘ䜢ఙ䜀䛧䛶䛔

䜛䚹௒ᅇ䚸㻞㻜㻝㻡ᖺ䛻ᚑ᮶ᶵ㻿㼂㻸㻥㻜㻙㻞䛾ᚋ⥅ᶵ䛸䛧䛶䚸໭⡿᤼ฟ

䜺䝇᭱⤊㻠ḟつไ䛻ᑐᛂ䛧䛯㻿㼂㻸㻥㻡㻙㻞㼟䜢Ⓨ኎䛧䛯䚹䛣䛾

㻿㼂㻸㻥㻡㻙㻞㼟䛿䚸ᴗ⏺䛷ึ䜑䛶䝻䞊䝗䝉䞁䝅䞁䜾㻔㻸㼛㼍㼐㻌 㻿㼑㼚㼟㼕㼚㼓䠖

㻸㻿㻕䝅䝇䝔䝮䜢ᶆ‽ᦚ㍕䛧䚸సᴗᶵ䞉㻭㼁㼄㻔㻭㼡㼤㼕㼘㼕㼍㼞㼥㻕䞉㉮⾜䛾ྠ

᫬᧯సᛶ䜢ྥୖ䛥䛫䛶䛔䜛䚹䛣䜜䛻䜘䜚䚸༢⣧䛻䜶䞁䝆䞁ฟຊ

䜢ୖ䛢䜛䛰䛡䛷䛿䛺䛟䚸ຠ⋡䜘䛟䜶䞁䝆䞁ฟຊ䜢౑䛖䛣䛸䛷ᶵᲔ

䛾䝟䝣䜷䞊䝬䞁䝇䜢ྥୖ䛥䛫䛯䚹

䛆䜻䞊䝽䞊䝗䛇㻌

㻯㼀㻸䚸໭⡿᤼ฟ䜺䝇᭱⤊㻠ḟつไ䚸䝻䞊䝗䝉䞁䝅䞁䜾

Development of CTL SVL95-2s for North America

໭⡿ྥ䛡 㻯㼀㻸㻌㻿㼂㻸㻥㻡㻙㻞㼟 䛾㛤Ⓨ

1. 䛿䛨䜑䛻

㻯㼀㻸䛿୺䛻໭⡿ᕷሙ䛻䛚䛔䛶ά㌍䛧䛶䛔䜛ᑠᆺ䛾ᘓタᶵᲔ

䛷䛒䜛㻔ᅗ㻝㻕䚹䛭䛾≉ᚩ䛸䛧䛶䚸䛂୍Ⅼ᪕ᅇ䛜ྍ⬟䛷䛒䜛䛣䛸䛃䚸

䛂ከ✀ከᵝ䛺䜰䝍䝑䝏䝯䞁䝖㻔ᅗ㻞㻕䛜౑⏝䛷䛝䜛䛣䛸䛃ཬ䜃䛂䜽䝻䞊

䝷㉮⾜䛻䜘䜛୙ᩚᆅ㉮◚ᛶ䛜㧗䛔䛣䛸䛃➼䛜䛒䜚䚸ᘓ⠏䞉䜲䞁䝣

䝷ᩚഛ䞉㎰ᴗ➼䛾ከᒱ䛻䜟䛯䜛⌧ሙ䛷ᅵ◁㐠ᦙ䞉᥀๐䞉ᩚᆅస

ᴗ➼䛾ከ⏝㏵䛷౑⏝䛥䜜䛶䛔䜛䚹

≉䛻໭⡿㻯㼀㻸ᕷሙ䛿㏆ᖺ䚸ᛴ⃭䛻ᡂ㛗䛧䛶䛚䜚䚸㻞㻜㻝㻝ᖺ䛛

䜙㻞㻜㻝㻢ᖺ䛾㛫䛷㻞ಸ௨ୖ䛾つᶍ䛻䛺䛳䛶䛔䜛㻔ᅗ㻟㻕䚹

䜽䝪䝍䛿㻞㻜㻝㻜ᖺ䚸㻿㼂㻸㻣㻡䠃㻿㼂㻸㻥㻜䜢Ⓨ኎䛧㻯㼀㻸ᕷሙ䛻᪂つ

ཧධ䛧䛯䚹䛭䛾ᚋ䚸䝰䝕䝹䝏䜵䞁䝆ᶵ㻿㼂㻸㻣㻡㻙㻞䠃㻿㼂㻸㻥㻜㻙㻞䛻䛚

䛔䛶㻱㼀㼀㻹㻔㻱㼘㼑㼏㼠㼞㼕㼏㻌㼀㼞㼍㼢㼑㼘㻌㼀㼛㼞㼝㼡㼑㻌㻹㼍㼚㼍㼓㼑㼙㼑㼚㼠㻕䜢ᑟධ䛧䚸㔜

㈇Ⲵసᴗ᫬䛻㉮⾜ຊ䜢ồ䜑䜛ᕷሙ䛾䝙䞊䝈䛻ᛂ䛘䛯䚹㻌䛭䛾

⤖ᯝ䚸ཧධ䛛䜙ഹ䛛㻠ᖺ䛷໭⡿㻯㼀㻸ᕷሙ䛻䛚䛡䜛䝅䜵䜰䜢ᴗ⏺

㻠఩䛸䛺䜛㻝㻞㻚㻥㻑䜎䛷ఙ䜀䛩䛻⮳䛳䛯䚹௒ᅇ䚸䜽䝪䝍䛿᭦䛺䜛䜾

䝺䞊䝗䜰䝑䝥䜢䜑䛦䛧䚸㻿㼂㻸㻥㻡㻙㻞㼟䜢㛤Ⓨ䛧䛯䚹

ᅗ 㻝䚷㻿㼂㻸㻥㻡㻙㻞㼟
㻲㼕㼓㻚㻌㻝㻌SVL95-2s

ᘓタᶵᲔᢏ⾡➨஧㒊
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໭⡿䛷᪂䛯䛻᤼ฟ䜺䝇᭱⤊㻠ḟつไ䛜ᑟධ䛥䜜䚸ᚑ᮶

ᶵ㻔㻿㼂㻸㻥㻜㻙㻞㻕䜒䛭䛾ᑐᛂ䜢⾜䛖ᚲせ䛜䛒䛳䛯䚹䛭䛣䛷䚸䛣䛾

ᶵ఍䛻䜘䜚ከ䛟䛾䝴䞊䝄䛻౑䛳䛶䛔䛯䛰䛡䜛〇ရ䜢䜑䛦䛧

䛯䚹

䜎䛪䛿㻯㼀㻸ᕷሙ䛾≧ἣ䜢⪃䛘䛯㻔ᅗ㻠㻕䚹ᅗ㻠䛻䛚䛔䛶䚸

⦪㍈䛾㻾㻻㻯㻔㻾㼍㼠㼑㼐㻌㻻㼜㼑㼞㼍㼠㼕㼚㼓㻌㻯㼍㼜㼍㼏㼕㼠㼕㼑㼟㻕䛿୺䛻㌴᱁䛸㌴

㔜䛷Ỵ䜎䜛ᐃ᱁✚㍕㉁㔞䜢⾲䛧䚸ᶓ㍈䛾㼗㼃䛿䜶䞁䝆䞁ฟ

ຊ䜢⾲䛧䛶䛔䜛䚹

㻯㼀㻸ᕷሙ䛻䛚䛔䛶➇ྜ௚♫䛿ከ✀䛾䝷䜲䞁䝘䝑䝥㻔䝯䞊

䜹䛻䜘䛳䛶䛿㻝㻜✀㢮௨ୖ㻕䜢᭷䛧䚸ᖜᗈ䛔ฟຊᖏ䜢䜹䝞䞊

䛧䛶䛔䜛䚹䛭䜜䛻ᑐ䛧䜽䝪䝍䛿⌧ᅾ㻿㼂㻸㻣㻡㻙㻞䛸㻿㼂㻸㻥㻜㻙㻞䛾㻞

ᆺᘧ䛾䜏䛷඲య䜢䜹䝞䞊䛧䛶䛔䜛䚹≉䛻䜶䞁䝆䞁ฟຊ㻢㻤㻚㻢㻌

㼗㼃䛾㻿㼂㻸㻥㻜㻙㻞䛿䚸㻢㻣㻌 㼗㼃ᖏ䛾ᶵ✀䜢ồ䜑䜛䝴䞊䝄䛻䛿

ዲホ䜢ᚓ䛶䛔䜛䜒䛾䛾䚸᭦䛻ୖ఩䛾㻣㻡㻌㼗㼃㉸䛘䛾ᶵ✀䜢

ồ䜑䜛䝴䞊䝄䛻ᑐ䛧䛶䛿䚸సᴗᛶ䛜㊊䜚䛶䛔䛺䛔༳㇟䛜

㻞䠉 㻝〇ရ䝁䞁䝉䝥䝖ཬ䜃୺䛺ㄢ㢟

䛒䛳䛯䚹

୍⯡䛻䜶䞁䝆䞁ฟຊ䛜ୖ䛜䜜䜀౯᱁䜒⥔ᣢ㈝䜒ୖ䛜䜚

㌴᱁䜒኱䛝䛟䛺䜛䛜䚸సᴗᛶ䛜ྥୖ䛩䜛䛾䛷䚸䝁䝇䝖䜢䛛

䛡䛶䛷䜒సᴗᛶ䜢ồ䜑䜛䝴䞊䝄䛿㧗ฟຊᖏ䛾ᶵᲔ䜈䝅䝣

䝖䛩䜛䚹䛧䛛䛧䚸௒ᅇ䚸㻿㼂㻸㻥㻜㻙㻞䜢༢⣧䛻㻣㻡㻌㼗㼃㉸䛘䛻䝰䝕

䝹䝏䜵䞁䝆䛧䛶䛧䜎䛖䛸䚸ᚑ᮶ᶵ䛻䛤ឡ㢳䜢䛔䛯䛰䛔䛶䛔䜛

䝴䞊䝄ᒙ㻔ඛ䜋䛹䛸䛿㏫䛻䝁䝇䝖䜢䛛䛡䛶䜎䛷సᴗᛶ䛿ồ

䜑䛺䛔䝴䞊䝄䜔䚸వ䜚㌴᱁䛜኱䛝䛟䛺䜛䛸ᅔ䜛䝴䞊䝄㻕䛻

䛿ཷධ䜜䛶䜒䜙䛘䛺䛔ྍ⬟ᛶ䛜䛒䜛䚹䛭䛣䛷䚸㌴᱁䚸䝁䝇

䝖䚸䜶䞁䝆䞁ฟຊ䜢㻢㻣㻌㼗㼃ᖏ䛻ᢚ䛘䛯䜎䜎䚸௒䜎䛷௨ୖ䛻ຠ

⋡䜘䛟䜶䞁䝆䞁ฟຊ䜢౑䛖䛣䛸䛷䚸㻣㻡㻌㼗㼃ᖏ䛾ᶵᲔ䛸➇ྜ䛷

䛝䜛సᴗᛶ䜢┠ᣦ䛧䚸〇ရ䝁䞁䝉䝥䝖䜢௨ୗ䛾䛸䛚䜚タᐃ

䛧䛯䚹

㻨〇ရ䝁䞁䝉䝥䝖㻪

䛄໭⡿᤼ฟ䜺䝇᭱⤊㻠ḟつไ䛻ᑐᛂ䛧䛯

㻌䚷䚷䚷䚷䚷䝁䞁䝟䜽䝖㻌䛛䛴㻌సᴗຠ⋡䛾Ⰻ䛔ᶵᲔ䛅

䜎䛯䚸䛣䛾䝁䞁䝉䝥䝖䜢㐩ᡂ䛩䜛䛯䜑䚸ᑐᛂ䛜ᚲせ䛷

䛒䛳䛯୺䛺ㄢ㢟䛿௨ୗ䛾㻟Ⅼ䛷䛒䜛䚹

㻨୺䛺ㄢ㢟㻪

䐟సᴗᶵ䞉㉮⾜䞉㻭㼁㼄䛾ྠ᫬᧯సᛶ䛾ྥୖ

䐠㻭㼁㼄䛾኱ὶ㔞໬

䐡໭⡿᤼ฟ䜺䝇᭱⤊㻠ḟつไ䜈䛾ᑐᛂ

䛺䛚䚸䛂䐡໭⡿᤼ฟ䜺䝇᭱⤊㻠ḟつไ䜈䛾ᑐᛂ䛃䛾ලయ

⟇䛸䛧䛶䛿㻺㻻㼤䛾᤼ฟ䜢ᢚ䛘䜛䛯䜑䚸ᒀ⣲㻿㻯㻾䝅䝇䝔䝮䜢

ᦚ㍕䛩䜛ᚲせ䛜䛒䛳䛯䚹ඖ䚻䝁䞁䝟䜽䝖䛻ᶵჾ䛜ワ䜑㎸䜎

䜜䛯㻯㼀㻸䛻䚸ᒀ⣲Ỉ䝍䞁䜽䜔㻿㻯㻾䝬䝣䝷䛸䛔䛳䛯᤼ฟ䜺䝇

䛾ᚋฎ⌮⿦⨨䜢㏣ຍ䛩䜛䛣䛸䛿ᐜ᫆䛷䛿䛺䛛䛳䛯䛜䚸ᮏ

✏䛷䛿䐟䐠䛾䝴䞊䝄䝙䞊䝈䜈䛾ᑐᛂ䛻↔Ⅼ䜢䛒䛶䜛䚹

㻞㻚 㛤Ⓨ䛾䝁䞁䝉䝥䝖

ᅗ 㻞䚷ྛ✀䜰䝍䝑䝏䝯䞁䝖
㻲㼕㼓㻚㻌㻞㻌Example Attachments

ᅗ 㻠䚷㻯㼀㻸 ➇ྜ 䠄㻾㻻㻯㻙㼗㼃䠅
㻲㼕㼓㻚㻌㻠㻌CTL Competition (ROC-kW)

ᅗ 㻟䚷⡿ᅜ䛾 㻯㼀㻸 ᕷሙ
㻲㼕㼓㻚㻌㻟㻌CTL Sales (in U.S.A)
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䛂䐟సᴗᶵ䞉㉮⾜䞉㻭㼁㼄䛾ྠ᫬᧯సᛶ䛾ྥୖ䛃䛻䛴䛔䛶

䛿௨ୗ䛾䛸䛚䜚᭦䛻ศゎ䛧䛶⪃䛘䜛䛣䛸䛜䛷䛝䜛䚹

䐟㻙㻝㻌సᴗᶵ䛸㻭㼁㼄䛾ྠ᫬᧯సᛶ䛾ྥୖ

䐟㻙㻞㻌సᴗᶵ䛸㉮⾜䛾ྠ᫬᧯సᛶ䛾ྥୖ

䜎䛪䛣䛣䛷䚸㻭㼁㼄䛻䛴䛔䛶ㄝ᫂䜢⾜䛖䚹㻭㼁㼄䛸䛿㻯㼀㻸䛻

ྲྀ௜䛡䜛ᵝ䚻䛺䜰䝍䝑䝏䝯䞁䝖䜢ື䛛䛩䛯䜑䛾Ἔᅽ※䛾䛣

䛸䛷䛒䜚䚸䜰䞊䝮䛻ྲྀ௜䛡䜙䜜䛶䛔䜛䜹䝥䝷㻔ᅗ㻡㻕䛻䜰䝍䝑

䝏䝯䞁䝖䛾Ἔᅽ䝩䞊䝇䜢᥋⥆䛧䛶౑⏝䛩䜛䚹䜰䝍䝑䝏䝯䞁䝖

䛾✀㢮䛻䜘䛳䛶䚸ᚲせ䛸䛺䜛ὶ㔞䛿␗䛺䜛䛯䜑䚸ᡭඖ䛾

䜾䝸䝑䝥䛾䝇䝷䜲䝎㻔ᅗ㻢㻕䛾᧯స䛷ὶ㔞䛜ㄪ⠇䛷䛝䜛䜘䛖䛻

䛺䛳䛶䛔䜛䚹

㻟㻚㻝㻚㻝㻌సᴗᶵ䛸㻭㼁㼄䛾ྠ᫬᧯సᛶ䛻䛴䛔䛶

సᴗᶵ䛸㻭㼁㼄䜢ྠ᫬䛻᧯స䛩䜛సᴗ౛䛸䛧䛶䜾䝷䝑䝥

䝹䝞䜿䝑䝖సᴗ䛜䛒䜛㻔ᅗ㻣㻕䚹䛣䜜䛿ᯘᴗ䛺䛹䛷ᮌᮦ➼䜢

䛴䛛䜣䛷㐠䜆䛯䜑䛾సᴗ䛷䛒䜛䛜䚸䝞䜿䝑䝖඲య䛾ゅᗘ

䛿䝞䜿䝑䝖䝅䝸䞁䝎䛷᧯స㻔ᅗ㻣ྑୖ䛾⥳Ⰽ䛾▮༳㻕䛧䚸∎

㒊䛾㛤㛢䛿㻭㼁㼄䜢⏝䛔䛯䝅䝸䞁䝎䛷᧯స㻔ᅗ㻣ྑୖ䛾㯤Ⰽ

䛾▮༳㻕䛩䜛䚹ᚑ᮶ᶵ䛷䛿∎䛸䝞䜿䝑䝖䛜ྠ᫬䛻᧯స䛷䛝

䛺䛔䛯䜑䚸∎䛷ᮌᮦ䜢ᢲ䛘⥆䛡䛺䛜䜙䝞䜿䝑䝖䛾ゅᗘ䜢ኚ

䛘䜛䛣䛸䛜䛷䛝䛪䚸஺஫䛻᧯స䛩䜛ᚲせ䛜䛒䜚䚸సᴗ᫬㛫

䛾䝻䝇䛻䛴䛺䛜䛳䛶䛔䛯䚹䜎䛯䚸䝞䜿䝑䝖䛾ゅᗘ䜢ኚ䛘䜛

㝿䛻䚸∎䛷ᢲ䛘⥆䛡䛶䛔䛺䛔䛯䜑䚸䝞䜿䝑䝖䛾ゅᗘ䜢ື䛛

䛧䛯㝿䛻ᮌᮦ䛜䛪䜜䛶⬺ⴠ䛧䛶䛧䜎䛖䛣䛸䜒䛒䜚䚸䛭䛾ሙ

ྜ䛿෌ᗘ䛴䛛䜏┤䛩䛯䜑䚸୍ᒙ䚸సᴗ᫬㛫䛾䝻䝇䛜ቑ䛘

䛶䛧䜎䛳䛶䛔䛯䚹

㻟㻚㻝㻚㻞㻌సᴗᶵ䛸㉮⾜䛾ྠ᫬᧯సᛶ䛻䛴䛔䛶

సᴗᶵ䛸㉮⾜䜢ྠ᫬䛻᧯స䛩䜛సᴗ౛䛸䛧䛶ഴᩳᆅ䛷

䛾ᅵᢲ䛧సᴗ䛜䛒䜛㻔ᅗ㻤㻕䚹䛣䛾సᴗ䛿సᴗᶵ㒊ศ䛷ᅵ䜢

ᢲ䛧䛺䛜䜙Ⓩᆏ䜢⾜䛖䛯䜑䚸㉮⾜䛸సᴗᶵ୧᪉䛻኱䛝䛺㈇

Ⲵ䛜䛛䛛䜛䛣䛸䛷䚸䜶䞁䝆䞁䛜⪏䛘ษ䜜䛪䚸䜶䞁䝆䞁ᅇ㌿

ᩘ䛜ⴠ䛱䜛䚹䛭䜜䛻䜘䜚䚸㉮⾜䝫䞁䝥䛾ྤฟὶ㔞䜒ῶ䛳䛶

䛧䜎䛖䛯䜑䚸༢⣧䛻Ⓩᆏ䛩䜛䛸䛝㻔⣙㻤㻌㼗㼙㻛㼔㻕䛻ẚ䜉䛶㉮⾜

㏿ᗘ䛜ᴟ➃䛻పୗ䛧䛶䛧䜎䛖䚹䛭䛾⤖ᯝ䚸సᴗ᫬㛫䛾䝻䝇

䛜ቑ䛘䛶䛧䜎䛖䛣䛸䛻䛺䜛䚹

⾲㻝䛿䚸సᴗᶵ䛻㔜㈇Ⲵ䜢䛛䛡䛺䛜䜙Ⓩᆏ䛧䛯᫬䛾㏿

ᗘ䜢♧䛧䛶䛔䜛䚹䛣䛾㡯┠䛿ᪧᶵ✀㻔㻿㼂㻸㻥㻜㻕䛛䜙ᚑ᮶ᶵ

㻔㻿㼂㻸㻥㻜㻙㻞㻕䜈䝬䜲䝘䝏䜵䞁䝆䜢⾜䛳䛯㝿䛻㻱㼀㼀㻹䜢ᑟධ䛩

䜛䛣䛸䛷୍ᗘᨵၿ䛧䛯㡯┠䛷䛒䜛㻝㻕
䚹䛭䛾ᚋ䛾௚♫ᶵㄪᰝ

䛻䛚䛔䛶௚♫ᶵ䛾ᐇຊ䜒ୖ䛜䛳䛶䛝䛶䛔䜛䛣䛸䛜☜ㄆ䛥

䜜䛶䛚䜚䚸䛣䛾ᛶ⬟䛜ᕷሙ䛷ồ䜑䜙䜜䛶䛔䜛䜒䛾䛷䛒䜛䛣

䛸䛜䛖䛛䛜䛘䜛䚹௒ᅇ䛾㛤Ⓨ䛷䛿䛣䛾Ⅼ䛻䛴䛔䛶䜒᭦䛺䜛

㻟 䠉 㻝 ᢏ⾡ㄢ㢟

䜎䛯䚸సᴗᶵ䛸䛿䜰䞊䝮䛸䝞䜿䝑䝖䜢䜎䛸䜑䛯࿧⛠䛷䛒

䜚䚸䛣䛾䜰䞊䝮䞉䝞䜿䝑䝖䛸㻭㼁㼄䛻Ἔ䜢㏦䜛䝫䞁䝥䜢సᴗᶵ

䝫䞁䝥䛸࿧䜣䛷䛔䜛䚹

䛭䛣䛷䚸సᴗᶵ䛸㻭㼁㼄䜢ྠ᫬䛻᧯స䛷䛝䜛䜘䛖䛻䛩䜛䛣

䛸䛷䚸䛣䛾సᴗ᫬㛫䛾䝻䝇䜢ῶ䜙䛭䛖䛸⪃䛘䛯䚹

ྥୖ䜢┠ᣦ䛧䛯䚹

㻟㻚 ゎỴ䛩䜉䛝ᢏ⾡ㄢ㢟䛸┠ᶆ್䚷

⾲ 㻝䚷Ⓩᆏ㏿ᗘ 㻔 సᴗᶵ㈇Ⲵ䛒䜚 㻕
㼀㼍㼎㼘㼑㻌㻝㻌Travel Speed on a Slope with Bucket Operation

㻿㼂㻸㻥㻜㻙㻞 㻿㼂㻸㻥㻜
㻯㼛㼙㼜㼑㼠㼕㼠㼛㼞

㻭
㻯㼛㼙㼜㼑㼠㼕㼠㼛㼞
㻮䠄㻞㻜㻝㻝䠅

㻯㼛㼙㼜㼑㼠㼕㼠㼛㼞
㻮䠄㻞㻜㻝㻠䠅

㼀㼞㼍㼢㼑㼘㻌㻿㼜㼑㼑㼐

䠷㼗㼙㻛㼔䠹
㻟㻚㻟 㻞㻚㻜 㻺㻛㻭

䠄㻱㼚㼓㼕㼚㼑㻌㼟㼠㼍㼘㼘㼑㼐䠅
2.4 㻟㻚㻣

ᅗ 㻡䚷㻭㼁㼄 䜹䝥䝷
㻲㼕㼓㻚㻌㻡㻌AUX Coupler 

ᅗ 㻢䚷㻭㼁㼄 䝇䝷䜲䝎
㻲㼕㼓㻚㻌㻢㻌AUX Slider

ᅗ 㻤䚷ഴᩳᆅ䛷䛾సᴗ
㻲㼕㼓㻚㻌㻤㻌Working on a Slope

ᅗ 㻣䚷䜾䝷䝑䝥䝹䝞䜿䝑䝖సᴗ
㻲㼕㼓㻚㻌㻣㻌Grapple Bucket
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㻢㻟

㻟䠉㻝䛷㏙䜉䛯ྛㄢ㢟䛻ᑐ䛧䚸௨ୗ䛾䛸䛚䜚┠ᶆ䜢タᐃ

䛩䜛䛣䛸䛻䛧䛯䚹

䐟㻙㻝㻌సᴗᶵ䛸㻭㼁㼄䛾ྠ᫬᧯సᛶ䛾ྥୖ

ྠ᫬᧯స䛜ྍ⬟䛷䛒䜛䛣䛸

䐟㻙㻞㻌సᴗᶵ䛸㉮⾜䛾ྠ᫬᧯సᛶ䛾ྥୖ

㻟䠉 㻞ྛㄢ㢟䛻ᑐ䛩䜛┠ᶆタᐃ

సᴗᶵ䛻㔜㈇Ⲵ䜢䛛䛡䛯≧ែ䛷䛾Ⓩᆏ㏿ᗘ䛜┠ᶆ

䜢ୖᅇ䜛䛣䛸㻔┠ᶆ㻦㻠㻚㻜㻌㼗㼙㻛㼔௨ୖ㻕䚹

䐠㻌㻭㼁㼄䛾኱ὶ㔞໬

㻣㻡㻌㼗㼃ᖏ䛾ᶵᲔ䛸ྠ➼䛾ὶ㔞䜢☜ಖ䛩䜛䛣䛸

㻔┠ᶆ䠖㻝㻡㻜㻌㻸㻛㼙㼕㼚㻕䚹

┠ᶆ䐟㻙㻝䛻㛵䛧䛶䚸ᚑ᮶సᴗᶵ䛸㻭㼁㼄䛜ྠ᫬᧯స䛷䛝

䛺䛛䛳䛯䛾䛿䚸ᚑ᮶ᶵ䛾Ἔᅽᅇ㊰㻔ᅗ㻝㻜㻕䛜䝅䝸䞊䝈ᅇ㊰

䛷䛒䜛䛣䛸䛻㉳ᅉ䛩䜛䚹

䝅䝸䞊䝈ᅇ㊰䛸䛿ᅗ୰䛾▮༳䛾䛸䛚䜚䚸䝫䞁䝥䛛䜙ฟ

㻠 䠉 㻝 ㄢ㢟䛾⌧≧ᢕᥱ

䛯సືἜ䜢୍䛴┠䛾䜰䜽䝏䝳䜶䞊䝍䛻㏦䜚䚸䛭䛾䜰䜽䝏䝳

䜶䞊䝍䛛䜙䛾ᡠ䜚Ἔ䜢ḟ䛾䜰䜽䝏䝳䜶䞊䝍䛻㏦䜛ᅇ㊰䛷䛒

䜛䚹䛣䛾᪉ᘧ䛾฼Ⅼ䛸䛧䛶䛿䚸」ᩘ䛾䜰䜽䝏䝳䜶䞊䝍䜢୪

ิ䛷୪䜉䛯᫬䜘䜚䜒ẚ㍑ⓗᑠ䛥䛺䝫䞁䝥䛷ᶵᲔ䜢ື䛛䛩

䛣䛸䛜䛷䛝䜛Ⅼ䛜ᣲ䛢䜙䜜䜛䚹䛧䛛䛧䚸ḞⅬ䛸䛧䛶䚸௒ᅇ䛾

ㄢ㢟䛾䜘䛖䛻ୗὶ䛻䛒䜛䜰䜽䝏䝳䜶䞊䝍㻔ᅗ㻝㻜䛾㻭㼁㼄䛾㻭

㒊㻕䛷䛾ᅽຊ䛜ୖ᪼䛩䜛䛸䚸䛭䛾ୖὶ䛻䛒䜛䜰䜽䝏䝳䜶䞊

䝍㻔ᅗ㻝㻜䛾䝞䜿䝑䝖䝅䝸䞁䝎㻕䛾䝪䝖䝮ഃ㻔㻮㒊㻕䛾ᅽຊ䜒ୖ᪼

䛧䛶䛧䜎䛖䛯䜑䚸䝻䝑䝗ഃ㻔㻯㒊㻕䛻Ἔ䜢㏦䛳䛶䜒䝅䝸䞁䝎䜢ື

䛛䛩䛣䛸䛜䛷䛝䛺䛟䛺䛳䛶䛧䜎䛖䚹

ḟ䛻┠ᶆ䐟㻙㻞䛻䛴䛔䛶䚸సᴗᶵ䛻㔜㈇Ⲵ䜢䛛䛡䛯⤖ᯝ

䛸䛧䛶Ἔᅽᅇ㊰䛜䝸䝸䞊䝣䜢ᄇ䛔䛶䛔䜛᫬䛾ᣲື䜢᝿ᐃ䛩

䜛䛸䚸ᅗ㻝㻜䛾㻰㒊䛻記㍕䛾䝸䝸䞊䝣䝞䝹䝤䛛䜙Ἔ䛜ᤞ䛶䜙

䜜䜛䛣䛸䛻䛺䜛䚹

ᅗ㻝㻝䛿ᅗ㻝㻜䛾ᅇ㊰䛻䜶䞁䝆䞁䛸㉮⾜䝫䞁䝥䜢ຍ䛘䚸ື

ຊ䛾ὶ䜜䜢♧䛩▮༳㻔㟷Ⰽ䛾▮༳䛜సᴗᶵ䝫䞁䝥䜢㥑ື

䛩䜛ືຊ䚸⅊Ⰽ䛾▮༳䛜㉮⾜䝫䞁䝥䜢㥑ື䛩䜛ືຊ䜢♧

䛩㻕䜢௜䛡㊊䛧䛯ᅗ䛷䛒䜛䚹㻯㼀㻸䛷䛿సᴗᶵ䝫䞁䝥䛸㉮⾜

䝫䞁䝥䛜䜶䞁䝆䞁ฟຊ䜢ศ䛡ྜ䛳䛶ື䛔䛶䛔䜛䛜䚸ඛ䜋䛹

㻠㻚 㛤Ⓨᢏ⾡

㻟㻚㻝㻚㻟㻌㻭㼁㼄䛾኱ὶ㔞໬䛻䛴䛔䛶

䛣䛾㻭㼁㼄䛷኱ὶ㔞䛜ᚲせ䛻䛺䜛సᴗ౛䛸䛧䛶䛿䝬䝹

䝏䝱సᴗ䛜䛒䜛㻔ᅗ㻥㻕䚹䛣䛾సᴗ䛿Ꮿᆅ㐀ᡂ䛾䛯䜑䛻పᮌ

䜢ษ䜚ಽ䛧䚸䛭䛾ሙ䛷ษ䜚ಽ䛧䛯పᮌ䜢䜴䝑䝗䝏䝑䝥䛻⢊○

䛧䛶䛔䛟సᴗ䛷䛒䜛䚹䛣䛾సᴗ䛻౑⏝䛩䜛䜰䝍䝑䝏䝯䞁䝖䛻

䛿Ἔᅽ䝰䞊䝍䛻᥋⥆䛥䜜䛯∎௜䛝䛾䝗䝷䝮䛜ᦚ㍕䛥䜜䛶

䛚䜚䚸㻭㼁㼄䜢⏝䛔䛶䛣䛾䝗䝷䝮䜢㧗㏿ᅇ㌿䛥䛫䚸䛭䜜䜢ᢲ䛧

௜䛡䜛䛣䛸䛷పᮌ䜢ษ䜚ಽ䛧䚸⢊○䛧䛶౑⏝䛩䜛䚹

㻞㻚㻝䛾㡯䛷䜒ゐ䜜䛯㏻䜚䚸௒ᅇ䛾㛤Ⓨ䛷㻣㻡㻌㼗㼃ᖏ䛾ᶵᲔ

䛾సᴗᛶ䜢⪃䛘䛯䛸䛝䛻䚸ୗ఩ฟຊᖏ䛾ᶵᲔ䛸኱䛝䛟㐪䛖

䛸䛣䜝䛾୍䛴䛜䚸䛣䛾㻭㼁㼄䛾ὶ㔞䛷䛒䜛䚹ᚑ᮶ᶵ䛿㻝㻞㻤㻌㻸㻛

㼙㼕㼚䛾ὶ㔞䜢ฟ䛩䛣䛸䛜䛷䛝䜛䛜䚸ᕷሙ䛾㻣㻡㻌㼗㼃ᖏ䛾ᶵᲔ

䛾୰䛻䛿㻝㻡㻜㻌㻸㻛㼙㼕㼚௜㏆䛾ὶ㔞䛜䛷䜛䜒䛾䜒䛒䜚䚸䛣䛾ฟ

ຊᖏ䛾ᶵᲔ䜢౑⏝䛩䜛䝴䞊䝄䛻ཷධ䜜䛶䜒䜙䛖䛯䜑䛻䚸

㻭㼁㼄ὶ㔞䜢ቑ䛭䛖䛸⪃䛘䛯䚹

ᅗ 㻝㻜䚷Ἔᅽᅇ㊰ᅗ 㻔㻿㼂㻸㻥㻜㻙㻞㻕
㻲㼕㼓㻚㻌㻝㻜㻌Hydraulic Circuit (SVL90-2)

ᅗ 㻥䚷䝬䝹䝏䝱సᴗ
㻲㼕㼓㻚㻌㻥㻌Mulching Head
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䛾㻰㒊䛛䜙Ἔ䜢ᤞ䛶⥆䛡䜛䛣䛸䛷సᴗᶵ䝫䞁䝥䛜኱䛝䛺ື

ຊ䜢ᾘ㈝䛧䛶䛧䜎䛖䛸䚸㉮⾜䝫䞁䝥䜈ᅇ䛩䛣䛸䛾䛷䛝䜛䜶䞁

䝆䞁ฟຊ䛜ῶ䛳䛶䛧䜎䛖䛣䛸䛻䛺䜛䚹䜎䛯䚸సᴗᶵ䛸㉮⾜䛷

㐣኱䛺ືຊ䜢ᾘ㈝䛧䛶䛧䜎䛖䛸䜶䞁䝆䞁䛜⪏䛘ษ䜜䛪䚸䜶

䞁䝆䞁ᅇ㌿ᩘ䛜ⴠ䛱䛶䛧䜎䛖䚹䛣䜜䜙䛾⤖ᯝ䚸Ⓩᆏ㏿ᗘ䛜

పୗ䛧䛶䛧䜎䛖䚹

䜎䛯䚸┠ᶆ䐠䛻䛴䛔䛶䚸༢⣧䛻సᴗᶵ䝫䞁䝥䜢኱䛝䛟䛩

䜛䛸㻭㼁㼄䛛䜙ྲྀ䜚ฟ䛫䜛ὶ㔞䛿ቑຍ䛩䜛䛜䚸┠ᶆ䐟㻙㻞䛾

⌮⏤䛸ྠᵝ䛻䚸䝸䝸䞊䝣䛧䛯䛸䛝䜢᝿ᐃ䛩䜛䛸䚸㉮⾜䝫䞁䝥

䛜౑⏝䛷䛝䜛䜶䞁䝆䞁ฟຊ䛜᭦䛻పୗ䛧䛶䛧䜎䛖䛣䛸䛻䛺

䜛䚹

䛭䛣䛷䚸௒ᅇ䚸㻸㻿䝅䝇䝔䝮䛾ᑟධ䛻䜘䜚䚸䛣䜜䜙䛾ㄢ㢟

䜢୍ᗘ䛻ゎỴ䛩䜛䛣䛸䜢⪃䛘䛯㻔ᅗ㻝㻞㻕䚹

ᅗ㻝㻞䛷䛿㻭㼁㼄䜢᧯స䛧䛯᫬䛾ື䛝䜢౛䛸䛧䛶♧䛧䛶䛔

䜛䚹䜎䛪䚸䝯䜲䞁䝇䝥䞊䝹㻔㻭㒊㻕䜢᧯స䛩䜛䛸సᴗᶵ䝫䞁䝥

䛛䜙ฟ䛯Ἔ䛜㻭㼁㼄䜈䛸㏦䜙䜜䜛䚹䝯䜲䞁䝇䝥䞊䝹䛿ྍኚ⤠

䜚䛷䛒䜛䛯䜑䚸Ἔ䛜ὶ䜜䜛䛸䝯䜲䞁䝇䝥䞊䝹๓ᚋ䛷ᅽຊᕪ

䛜⏕䛨䜛䚹ୖ記䛾ᅇ㊰䛷䛿䛭䛾䝯䜲䞁䝇䝥䞊䝹๓ᚋ䛾Ἔ

䜢䛭䜜䛮䜜㻸㻿䝺䜼䝳䝺䞊䝍䛻ᘬ䛝㎸䜣䛷䚸ᅽຊᕪ䜢᳨ฟ䛧

䛶䛔䜛䚹㻸㻿䝺䜼䝳䝺䞊䝍䛿䛣䛾ᅽຊᕪ䛜ண䜑タᐃ䛧䛶䛒䜛

ᕪᅽ䜘䜚ᑠ䛥䛔䛸䛝䛿ὶ㔞䜢ቑ䜔䛧䚸኱䛝䛔䛸䛝䛿ὶ㔞䜢

ῶ䜙䛩䛣䛸䛷䚸䝫䞁䝥ὶ㔞䛾ㄪᩚ䜢⾜䛖䚹䛩䛺䜟䛱䚸䝯䜲䞁

䝇䝥䞊䝹䛜኱䛝䛟㛤䛛䜜䜛䛸ᕪᅽ䛜ୗ䛜䜛䛯䜑ὶ㔞䜢ቑ

䜔䛧䚸ᑠ䛥䛟㛤䛛䜜䜛䛸ᕪᅽ䛜኱䛝䛟䛺䜛䛯䜑ὶ㔞䜢ῶ䜙

䛩䜘䛖䛻䛺䜛䚹䛭䛖䛩䜛䛣䛸䛷䚸సᴗᶵ䝫䞁䝥䛿ᚲせ䛺᫬䛻

ᚲせ䛺䛰䛡䛾సືἜ䜢౪⤥䛩䜛䛣䛸䛻䛺䜚䚸䝻䝇䜢ᑡ䛺䛟

䛩䜛䛣䛸䛜䛷䛝䜛䛾䛷䛒䜛䚹

㻠 䠉 㻞㻌㻸㻿 䝅䝇䝔䝮ᑟධ䛻䜘䜛ㄢ㢟ゎỴ

䜎䛯䚸༢⣧䛺䝟䝷䝺䝹ᅇ㊰䛷䛒䜜䜀䚸䝯䜲䞁䝇䝥䞊䝹䛾

᧯స㔞䛻㛵ಀ䛺䛟䚸㈇Ⲵᅽ䛾ప䛔䜰䜽䝏䝳䜶䞊䝍䛻䜀䛛䜚

Ἔ䛜ὶ䜜䛶䛧䜎䛖㻔㈇Ⲵ䛾ప䛔䜰䜽䝏䝳䜶䞊䝍䛰䛡䛜ື䛔

䛶䛧䜎䛖㻕䛜䚸ᅗ㻝㻞䛾㻮㒊䛾㧗ᅽ㑅ᢥᘚ䛸㻯㒊䛾ᅽຊ⿵ൾ

ᘚ䛾ຠᯝ䛻䜘䜚䚸䝯䜲䞁䝇䝥䞊䝹䛾᧯స㔞䛻ᛂ䛨䛯㏿ᗘ䛷

ྛ䜰䜽䝏䝳䜶䞊䝍䜢ື䛛䛩䛣䛸䛜ྍ⬟䛸䛺䛳䛶䛔䜛䚹䛣䛾⤖

ᯝ䚸ྛ䜰䜽䝏䝳䜶䞊䝍䛜⊂❧䛧䚸஫䛔䛾㈇Ⲵᅽ䛻ᙳ㡪䜢ཷ

䛡䛺䛔䛯䜑䚸సᴗᶵ䛸㻭㼁㼄䛾ྠ᫬᧯స䛜ྍ⬟䛸䛺䜚䚸┠ᶆ

䐟㻙㻝䛿䜽䝸䜰䛩䜛䛣䛸䛜䛷䛝䛯䚹

ḟ䛻Ἔᅽᅇ㊰䛜䝸䝸䞊䝣䜢ᄇ䛔䛯᫬䛾ື䛝䛻䛴䛔䛶⪃

䛘䜛䚹ᅗ㻝㻟䛿䝞䜿䝑䝖᧯స䛷䝸䝸䞊䝣䜢ᄇ䛔䛯᫬䛾ᵝᏊ䜢

⾲䛧䛶䛔䜛䚹

䝞䜿䝑䝖䝅䝸䞁䝎䛜䝅䝸䞁䝎䜶䞁䝗䛻฿㐩䛧䚸䝸䝸䞊䝣䜢

ᄇ䛔䛯䛸䛝䜢⪃䛘䜛䛸䚸䝞䜿䝑䝖䝅䝸䞁䝎䜈䛭䜜௨ୖἜ䛜

㏦䜙䜜䜛䛣䛸䛿䛺䛔䚹䜘䛳䛶䚸䝯䜲䞁䝇䝥䞊䝹䜢Ἔ䛜㏻㐣䛧

䛺䛔䛯䜑䚸䛭䛾๓ᚋ䛷䛾ᅽຊᕪ䛿⏕䜎䜜䛺䛔䚹䛧䛛䛧䚸ᮏ

䝅䝇䝔䝮䛻䛚䛔䛶䛿㧗ᅽ᫬䛾䝸䝸䞊䝣䝞䝹䝤䛜ᅗ㻝㻟䛾㻭

㒊䛻Ꮡᅾ䛩䜛䛣䛸䛛䜙䚸㻮㒊䛾⤠䜚䛻Ἔ䛜ὶ䜜䚸䛣䛾⤠䜚

ᅗ 㻝㻝䚷Ἔᅽᅇ㊰ᅗ 㻞㻌㻔㻿㼂㻸㻥㻜㻙㻞㻕
㻲㼕㼓㻚㻌㻝㻝㻌Hydraulic Circuit 2 (SVL90-2)

ᅗ 㻝㻞䚷Ἔᅽᅇ㊰ᅗ 㻔㻿㼂㻸㻥㻡㻙㻞㼟㻕
㻲㼕㼓㻚㻌㻝㻞㻌Hydraulic Circuit (SVL95-2s)

ᅗ 㻝㻟䚷Ἔᅽᅇ㊰ᅗ 㻞㻔㻿㼂㻸㻥㻡㻙㻞㼟㻕
㻲㼕㼓㻚㻌㻝㻟㻌Hydraulic Circuit 2 (SVL95-2s)
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ཧ⪃ᩥ⊩

㻝䠅㻌䜽䝪䝍ᢏሗ➨㻠㻢ྕ䛄㉮⾜ᛶ⬟ྥୖ䛾䛯䜑䛾㟁Ꮚᘧ㉮⾜ฟຊไᚚ䝅䝇䝔䝮㻔㻱㼀㼀㻹㻕䛾㛤Ⓨ䛅㻔㻞㻜㻝㻞㻕

㻡㻚 䛚䜟䜚䛻

㻿㼂㻸㻥㻡㻙㻞㼟䛿㻣㻝㻚㻥㻌㼗㼃䛾䜶䞁䝆䞁ฟຊ䜢᭷ຠ฼⏝䛩䜛䛣䛸䛷

ᙜึ䛾䝁䞁䝉䝥䝖䜢ᐇ⌧䛧䛯䚹䛣䜜䛻䜘䜚䚸㻣㻡㻌㼗㼃ᖏ䛾ᶵᲔ䜢᳨

ウ䛧䛶䛔䛯䝴䞊䝄䛻ᑐ䛧䚸䜘䜚ᑠᆺ䛷㻣㻡㻌㼗㼃௨ୗ䛾䜶䞁䝆䞁䜢

ᦚ㍕䛧䛯᪂䛯䛺㑅ᢥ⫥䜢ᥦ᱌䛩䜛䛣䛸䛜䛷䛝䛯䚹㻿㼂㻸㻥㻡㻙㻞㼟䛿

ᕷሙ䛷㧗䛔ホ౯䜢䛔䛯䛰䛝ዲㄪ䛻኎ୖ䛢䜢ఙ䜀䛧䛶䛔䜛䚹䛺

䛚䚸㻞㻜㻝㻢ᖺᗘ䛾䝅䜵䜰䛿㻝㻡㻑䜎䛷ୖ᪼䛧䛶䛔䜛䚹

䛾๓ᚋ䛷ᅽຊᕪ䛜Ⓨ⏕䛩䜛䚹䛣䛾ᅽຊᕪ䜢㻸㻿䝺䜼䝳䝺䞊

䝍䛷᳨ฟ䛩䜛䛣䛸䛷䚸䝫䞁䝥ὶ㔞䜢ῶ䜙䛩䜘䛖䛻ไᚚ䜢⾜

䛖䚹ὶ㔞䛜ῶ䜛䛸䚸㻭㒊䛷䝸䝸䞊䝣䛩䜛㔞䛜ᑡ䛺䛟䛺䜚䚸䝯䜲

䞁䝇䝥䞊䝹๓ᚋ䛷䛾ᅽຊᕪ䛿䜔䛿䜚Ⓨ⏕䛧䛵䜙䛟䛺䜛䛜䚸

๓㏙䛾㻮㒊䛾⤠䜚䛜ഹ䛛䛺ὶ㔞䛷༑ศ䛺ᅽຊᕪ䛜Ⓨ⏕䛩

䜛䜘䛖䛻ㄪᩚ䛥䜜䛶䛔䜛䛯䜑䚸䝫䞁䝥䛾ไᚚ䜢⥔ᣢ䛩䜛䛣

䛸䛜䛷䛝䜛䚹䛣䛾䜘䛖䛻䛧䛶䚸䝸䝸䞊䝣᫬䛻ὶ㔞䜢䜹䝑䝖䛩䜛

䛣䛸㻔௨ୗ䛂䝸䝸䞊䝣䜹䝑䝖䛃䛸䛔䛖䚹㻕䛷䚸సᴗᶵ䝫䞁䝥䛷䛾䝻

䝇ฟຊ䛜పῶ䛧䚸䜘䜚ከ䛟䛾䜶䞁䝆䞁ฟຊ䜢㉮⾜䝫䞁䝥䛻

ᅇ䛩䛣䛸䛜䛷䛝䜛䚹

䛣䛾䝸䝸䞊䝣䜹䝑䝖䛾䝅䝇䝔䝮䛜㻹㻮㻔䝭䝙䝞䝑䜽䝩䞊㻕䛷ከ

䛟౑䜟䜜䛶䛔䜛㻸㻿䝅䝇䝔䝮䛸䛾኱䛝䛺㐪䛔䛷䛒䜛䚹㻹㻮䛷

౑⏝䛥䜜䛶䛔䜛୍⯡ⓗ䛺㻸㻿䝫䞁䝥䛷䛿ฟຊไᚚ䛜⏝䛔

䜙䜜䛶䛔䜛㻔ᅗ㻝㻠㻕䚹䛣䛾ไᚚ䛷䛿䚸㻸㻿䝫䞁䝥䛜౑⏝䛷䛝䜛

ฟຊ䛻ไ㝈䜢タ䛡䚸䛭䛾ไ㝈್䜢㻸㻿䝫䞁䝥䛜ᦚ㍕䛥䜜䛶

䛔䜛ᶵᲔ䛾䜶䞁䝆䞁ฟຊ䛻䛒䜙䛛䛨䜑ྜ䜟䛫䛶䛒䜛䚹䛣䛾

㻹㻮䛷⏝䛔䜙䜜䛶䛔䜛䝅䝇䝔䝮䛾᪉䛜᧯స䛻ᑐ䛩䜛㏣ᚑ

ᛶ䛜Ⰻ䛔䛯䜑䚸㻯㼀㻸䜘䜚䜒⧄⣽䛺ື䛝䛜せồ䛥䜜䜛㻹㻮䛻

䛿㐺䛧䛯䝅䝇䝔䝮䛷䛒䜛䚹

୍᪉䚸๓㏙䛾䛸䛚䜚䚸㻯㼀㻸䛷䛿సᴗᶵ䝫䞁䝥䛸䛿ู䛻㉮

⾜䝫䞁䝥䛜Ꮡᅾ䛧䛶䛚䜚䚸సᴗᶵ䝫䞁䝥䛸㉮⾜䝫䞁䝥䛷䜶

䞁䝆䞁ฟຊ䜢ศ䛡ྜ䛖ᚲせ䛜䛒䜛䚹

䛭䛣䛷䚸䜶䞁䝆䞁ฟຊ䛻ྜ䜟䛫䛶సᴗᶵ䝫䞁䝥䛾ᾘ㈝

ฟຊ䛻ไ㝈䜢タ䛡䛯䛸௬ᐃ䛧䚸Ἔᅽᅇ㊰ୖ䛷䝸䝸䞊䝣䜢ᄇ

䛔䛯䛸䛝䜢᝿ᐃ䛩䜛䛸䚸సᴗᶵ䝫䞁䝥䛿Ἔ䜢ฟ䛧⥆䛡䚸ไ

㝈್୍ᮼ䛷䜶䞁䝆䞁ฟຊ䜢ᾘ㈝䛧䜘䛖䛸䛩䜛䛯䜑䚸㉮⾜䝫

䞁䝥䛜౑⏝䛷䛝䜛䜶䞁䝆䞁ฟຊ䛜ῶ䛳䛶䛧䜎䛖䛣䛸䛻䛺䜛䚹

㏫䛻䚸䜶䞁䝆䞁ฟຊ䜘䜚䜒ᑠ䛥䛟సᴗᶵ䝫䞁䝥䛾ᾘ㈝ฟ

ຊ䛻ไ㝈䜢タ䛡䛯䛸௬ᐃ䛩䜛䛸䚸సᴗᶵ䝫䞁䝥䛻せồ䛥䜜

䜛ฟຊ䛿㻭㼁㼄ὶ㔞䜔䛭䛾௚䛾సᴗᶵ䛾䝇䝨䝑䜽䛷Ỵ䜎䛳

䛶䛟䜛䛯䜑䚸ඛ䜋䛹䜘䜚䜒኱䛝䛺䜶䞁䝆䞁ฟຊ䛜ᚲせ䛸䛺

䜛䚹᭦䛻䛿䚸ྠ᫬᧯స௨እ䛾᫬䛻䛿䜶䞁䝆䞁ฟຊ䜢౑䛔

ษ䜛䛣䛸䛜䛷䛝䛪䚸䜒䛶䛒䜎䛩䛣䛸䛻䛺䛳䛶䛧䜎䛖䚹

䜎䛯䚸䜰䜽䝏䝳䜶䞊䝍䛛䜙䛾ᡠ䜚Ἔ䜢෌฼⏝䛩䜛䝅䝸䞊

䝈ᅇ㊰䛾᫬䛻ẚ䜉䛶ྛ䜰䜽䝏䝳䜶䞊䝍䛻䝞䝷䝞䝷䛻Ἔ䜢

㏦䜛䝟䝷䝺䝹ᅇ㊰䛷䛿䜘䜚኱䛝䛺䝫䞁䝥䛜ᚲせ䛸䛺䜚䚸䛛
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䜘䛳䛶䚸㻯㼀㻸䛻䛿௒ᅇ䛾䝸䝸䞊䝣䜹䝑䝖䜢ྵ䜣䛰㻸㻿䝅䝇䝔

䝮䛾᪉䛜㐺䛧䛶䛔䜛䛸䛔䛘䜛䚹

ୖ記䝅䝇䝔䝮䜢ᑟධ䛧䛯⤖ᯝ䚸඲䛶䛾ㄢ㢟䜢㐩ᡂ䛩䜛

䛣䛸䛜䛷䛝䛯䚹୰䛷䜒䚸┠ᶆ䐟㻙㻞䛾 ᐃ⤖ᯝ䛿㻣㻚㻝㻌㼗㼙㻛㼔䛸

┠ᶆ䜢኱ᖜ䛻㐩ᡂ䛩䜛䛣䛸䛜䛷䛝䛯䚹
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Lately, in association with simultaneous compliance 
with multiple exhaust emissions regulations, higher level 
electronic control systems have been required, including 
not just for the engine itself , but also exhaust 
aftertreatment devices. To expand our presence around 
the world, Kubota has to develop engines to meet the 
emissions regulations on time. At the same time, to 
accommodate market demand, we have to develop engine 
control systems matched to the specific states of use of 
each application, of which there are many. As a result, the 
software of the Engine Control Unit (ECU) has rapidly 
Eecome complicated and diYerse� and there are difficulties 
developing systems with complete verification of actual 
engine operation. Consequently, we introduced a new 
development process, ‘HILS (Hardware In the Loop 
Simulation),’ a system that improves the speed of 
development while securing the quality of the software.

䛆Key Word䛇 
Engine HILS System, Simulation, Engine Model, 
Software Test, Test Automation

㏆ᖺ䚸⏘ᴗ⏝䝕䜱䞊䝊䝹䜶䞁䝆䞁䛿」ᩘ䛾᤼ฟ䜺䝇つไ䜈

䛾ྠ᫬ᑐᛂ䛻క䛔䚸䜶䞁䝆䞁䛰䛡䛷䛺䛟᤼Ẽᚋฎ⌮⿦⨨䜒ྵ䜑

㧗ᗘ䛺㟁Ꮚไᚚ䛜ồ䜑䜙䜜䛶䛔䜛䚹䜾䝻䞊䝞䝹䛻事ᴗ䜢ᒎ㛤

䛩䜛䜽䝪䝍䛿䚸䝍䜲䝮䝸䞊䛻᤼ฟ䜺䝇つไ䛻ᑐᛂ䛧䛯䜶䞁䝆䞁䜢

㛤Ⓨ䛩䜛䛸ྠ᫬䛻䚸ᕷሙせồ䛻ᛂ䛘䜛䛯䜑䚸ከ✀䛒䜛䜰䝥䝸

䜿䞊䝅䝵䞁≉᭷䛾౑⏝≧ἣ䛻ྜ䜟䛫䛯䜶䞁䝆䞁ไᚚ㛤Ⓨ䛾ᑐ

ᛂ䛜ᚲせ䛷䛒䜛䚹䛭䛾⤖ᯝ䚸㻱㻯㼁㻔䜶䞁䝆䞁䝁䞁䝖䝻䞊䝹䝴䝙䝑䝖㻕

ไᚚ䝋䝣䝖䜴䜵䜰䛿ᛴ⃭䛻」㞧໬䚸ከᵝ໬䛧䛶䛚䜚䚸ᐇ㝿䛻䜶䞁

䝆䞁䜢㐠㌿䛧䛶ヨ㦂䜢⾜䛖㛤Ⓨ䛰䛡䛷䛿㝈⏺䛜⏕䛨䜛䚹䛭䛾䛯

䜑䚸䝋䝣䝖䜴䜵䜰䛾ရ㉁䜢☜ಖ䛧䛺䛜䜙㛤Ⓨ㏿ᗘ䜢ྥୖ䛩䜛䛯䜑

䛻䚸᪂䛧䛔㛤Ⓨ䝥䝻䝉䝇䛷䛒䜛䜶䞁䝆䞁㻴㻵㻸㻿㻔㻴㼍㼞㼐㼣㼍㼞㼑㻌 㻵㼚㻌 㼠㼔㼑㻌

㻸㼛㼛㼜㻌㻿㼕㼙㼡㼘㼍㼠㼕㼛㼚㻕䝅䝇䝔䝮䜢ᵓ⠏䛧䛯䚹

䛆䜻䞊䝽䞊䝗䛇㻌

䜶䞁䝆䞁㻴㻵㻸㻿䝅䝇䝔䝮䚸䝅䝭䝳䝺䞊䝅䝵䞁䚸䜶䞁䝆䞁䝰䝕䝹䚸䝋

䝣䝖䜴䜵䜰ヨ㦂䚸ヨ㦂⮬ື໬

Development of Engine HILS System

䜶䞁䝆䞁 㻴㻵㻸㻿 䝅䝇䝔䝮䛾㛤Ⓨ

1. 䛿䛨䜑䛻

᤼ฟ䜺䝇つไ䛿ẁ㝵ⓗ䛻ᙉ໬䛥䜜䚸䛭䜜䛻ྜ䜟䛫䛶䜽䝪䝍

䝕䜱䞊䝊䝹䜶䞁䝆䞁䛿⦓ᐦ䛺⇞ᩱᄇᑕ䛾ไᚚ䜢ྍ⬟䛸䛩䜛䝁䝰

䞁䝺䞊䝹䝅䝇䝔䝮㻔௨ୗ䛂㻯㻾㻿䛃䛸䛔䛖䚹㻕䛻ຍ䛘䚸㻼㻹㻔᤼Ẽ୰䛾⢏

Ꮚ≧≀㉁㻕䜢ᤕ㞟䛩䜛䛯䜑䛾㻰㻼㻲㻔㻰㼕㼑㼟㼑㼘㻌㻼㼍㼞㼠㼕㼏㼡㼘㼍㼠㼑㻌㻲㼕㼘㼠㼑㼞㻕䚸᭦

䛻㻺㻻㼤㻔❅⣲㓟໬≀㻕䜢ί໬䛩䜛䛯䜑䛾㻿㻯㻾㻔㻿㼑㼘㼑㼏㼠㼕㼢㼑㻌㻯㼍㼠㼍㼘㼥㼠㼕㼏㻌

㻾㼑㼐㼡㼏㼠㼕㼛㼚㻕䛸䛔䛳䛯᤼Ẽᚋฎ⌮⿦⨨䜢ẁ㝵ⓗ䛻ᑟධ䛧䛶䛝䛯䚹

䛣䜜䜙䛾䝅䝇䝔䝮䜔⿦⨨䛿඲䛶㟁Ꮚไᚚ䛥䜜䛶䛚䜚䚸䜶䞁䝆䞁

ไᚚ䛻䛚䛔䛶䜒䝋䝣䝖䜴䜵䜰䛾㔜せᛶ䛜㧗䜎䛳䛶䛔䜛䚹

๓ẁ䛷㏙䜉䛯㻯㻾㻿䜔᤼Ẽᚋฎ⌮⿦⨨䛜ᚲ㡲䛸䛺䜛ཝ䛧䛔

᤼ฟ䜺䝇つไ䛿䚸᪥⡿Ḣ䛾᤼ฟ䜺䝇つไඛ㐍ᅜ䛛䜙ᑟධ䛥䜜

䛯䛜䚸㏆ᖺ䚸௚䛾ᆅᇦ䛻䛚䛡䜛᤼ฟ䜺䝇つไ䜒᪥⡿Ḣ䛻㐜䜜

䜛ᙧ䛷つไᙉ໬䛥䜜䛶䛔䜛䚹䛭䛾䛯䜑䚸ୡ⏺䛾䝬䞊䜿䝑䝖䛷事

ᴗᒎ㛤䛩䜛䜽䝪䝍䜶䞁䝆䞁䛿䚸ྠ᫬䛻␗䛺䜛ẁ㝵䛾つไ䛻ᑐ

ᛂ䛩䜛䛣䛸䛜ồ䜑䜙䜜䜛䜘䛖䛻䛺䛳䛶䛝䛯䚹䜎䛯䚸⏘ᴗ䜶䞁䝆䞁

䛿ከ䛟䛾䜰䝥䝸䜿䞊䝅䝵䞁䛜Ꮡᅾ䛩䜛䛯䜑䚸ྛ✀䜰䝥䝸䜿䞊䝅䝵

䞁䛾౑⏝≧ἣ䛻ྜ䜟䛫䛯䛝䜑⣽䜔䛛䛺ᑐᛂ䜢⾜䛳䛶䛝䛯䚹⤖

ᯝ䚸㻱㻯㼁ไᚚ䝋䝣䝖䜴䜵䜰䛿」㞧䛥䜢ቑ䛩୍᪉䛷䚸䛭䛾௙ᵝᩘ

䛿ᛴ⃭䛻ቑຍ䛧䛶䛔䜛䚹

ᚑ᮶䛿䚸䝋䝣䝖䜴䜵䜰䛾ኚ᭦䛾ᗘ䛻ᐇᶵ䜶䞁䝆䞁䜢㐠㌿䛧䛶

ヨ㦂䜢⾜䛳䛶䛝䛯䚹䛧䛛䛧䛣䛾᪉ἲ䛷䛿䚸㛤Ⓨᮇ㛫ෆ䛻ᚲせ䛺

☜ㄆ䜢඲䛶⾜䛖䛣䛸䛿ᅔ㞴䛻䛺䜚䛴䛴䛒䜛䚹ᚑ᮶䛾䝋䝣䝖䜴䜵䜰

ヨ㦂ᕤ⛬䛷䛿䚸䜶䞁䝆䞁㐠㌿‽ഛ䛺䛹䛾᫬㛫䛜ヨ㦂䛾ᗘ䛻Ⓨ

⏕䛧䛶䛔䛯䚹䜎䛯䚸ᐇᶵ䜶䞁䝆䞁䛷䛿෌⌧ᅔ㞴䛺ヨ㦂䚸༴㝤䜢

క䛖ヨ㦂䛜Ꮡᅾ䛩䜛䛣䛸䚸Ⳙ኱䛺ヨ㦂ᕤᩘ䛜⏕䛨䛶䛔䜛䛣䛸䚸

సᴗ⪅䛾▱㆑䝺䝧䝹䛻䜘䜚䚸ヨ㦂⢭ᗘ䞉ຠ⋡䛻䝞䝷䛴䛝䛜Ⓨ

⏕䛩䜛䛺䛹䛾ㄢ㢟䛜Ꮡᅾ䛧䛶䛔䛯䚹

䜶䞁䝆䞁ᢏ⾡㒊
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㻞㻚 㛤Ⓨ䛾䝁䞁䝉䝥䝖䛸┠ᶆ್
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㧗䜑䜛䛣䛸
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䐟㻌䜽䝪䝍䜶䞁䝆䞁䛷౑⏝䛧䛶䛔䜛䝉䞁䝃≉ᛶ䜢䜶䞁䝆䞁䝰

䝕䝹䛻཯ᫎ䛥䛫䜛䚹

ᮏ㛤Ⓨ䛷䛿䚸㻵㻛㻻䝰䝕䝹䛸䜶䞁䝆䞁ไᚚ䝰䝕䝹䛾୍㒊

సᡂ䜢⾜䛳䛯䚹

䞉㻌㻵㻛㻻䝰䝕䝹䛷䛿䚸䜽䝪䝍䜶䞁䝆䞁䛾䝉䞁䝃≉ᛶ䛻ྜ䛳䛯ධ

ฟຊኚ᥮䜢⾜䛳䛶䛔䜛䚹

౛䠖㟁ᅽ್䋽≀⌮್䚷䚷㻔ୖ記䐟䛾ෆᐜ㻕

䞉㻌䜶䞁䝆䞁ไᚚ䝰䝕䝹䛷䛿䚸䜽䝪䝍䜶䞁䝆䞁䛾ᐇ 䝕䞊䝍䜢

䜒䛸䛻䝰䝕䝹䝏䝳䞊䝙䞁䜾䜢⾜䛳䛯㻔ୖ記䐠䛾ෆᐜ㻕䚹

㻔㻟㻕ヨ㦂㡯┠䛾ቑຍ䞉⢭ᗘ䛾䝞䝷䛴䛝

ከ✀䛒䜛㔞⏘䝋䝣䝖䜴䜵䜰䛻ᑐ䛧䛶⾜䛖䜉䛝䚸Ⳙ኱䛺ヨ㦂

㡯┠䛻ᑐ䛧䛶䚸ᐇᶵ䜶䞁䝆䞁䚸䛛䛴ᡭసᴗ䛷඲䛶ヨ㦂䜢⾜䛖

䛾䛿ᅔ㞴䛷䛒䜛䚹䜎䛯䚸సᴗ⪅䛾▱㆑䝺䝧䝹䛻䜘䜚ヨ㦂⢭

ᗘ䞉ຠ⋡䛻䝞䝷䛴䛝䛜Ⓨ⏕䛩䜛ၥ㢟䛜䛒䜛䚹

ᮏ❶䛷䛿䚸ㄢ㢟ゎỴ䛾䛯䜑䛻᪂つ㛤Ⓨ䛧䛯䜶䞁䝆䞁

㻴㻵㻸㻿䝅䝇䝔䝮䛻㛵䛧䛶䛾ᴫせ䜢ㄝ᫂䛩䜛䚹ලయⓗ䛺ㄢ㢟

ゎỴ䛾᪉⟇䛻䛴䛔䛶䛿䚸㻠㻙㻞௨㝆䛷ヲ䛧䛟㏙䜉䜛䚹

㻴㻵㻸㻿㻌䛸䛿䚸㻴㼍㼞㼐㼣㼍㼞㼑㻌 㻵㼚㻌 㼠㼔㼑㻌㻸㼛㼛㼜㻌㻿㼕㼙㼡㼘㼍㼠㼕㼛㼚䛾␎䛷䛒

䜚䚸㻴㼍㼞㼐㼣㼍㼞㼑䛸䛿ヨ㦂ᑐ㇟䛾ᐇ㝿䛾㻱㻯㼁䜢♧䛧䛶䛔䜛䚹䜶

䞁䝆䞁㻴㻵㻸㻿䝅䝇䝔䝮䛾ᵓᡂ䜢ᅗ㻞䛻♧䛩䚹

㻴㻵㻸㻿䝅䝇䝔䝮䛿䚸ヨ㦂ᑐ㇟䛾䝔䝇䝖㻱㻯㼁䜢䜶䞁䝆䞁

㻴㻵㻸㻿䝅䝇䝔䝮䛻᥋⥆䛧䚸䝔䝇䝖㻱㻯㼁䛜䛒䛯䛛䜒ᐇ⎔ቃୖ䛻

䛶䜶䞁䝆䞁䜢ไᚚ䛧ṇᖖືస䛧䛶䛔䜛䜘䛖䛺≧ែ䜢స䜚ฟ

䛩䝅䝇䝔䝮䛷䛒䜛䚹

ᐇ㝿䛻䛿䚸ᅗ䛻♧䛩䜘䛖䛺䜶䞁䝆䞁䝰䝕䝹䜢䝅䝭䝳䝺䞊

䝍䛻䜲䞁䝇䝖䞊䝹䛩䜛䛣䛸䛷䚸ᐇ㝿䛾䜶䞁䝆䞁䛾ᣲື䜢䝸䜰

䝹䝍䜲䝮䛷䝅䝭䝳䝺䞊䝅䝵䞁䛩䜛䛣䛸䛜ྍ⬟䛸䛺䜛䚹䝅䝭䝳

䝺䞊䝅䝵䞁䛷౑⏝䛩䜛ධຊ䝕䞊䝍䛸䛧䛶䛿䚸䜲䞁䝆䜵䜽䝍䜔

䝃䝥䝷䜲䝫䞁䝥䛺䛹䛾䜶䞁䝆䞁ไᚚ䜰䜽䝏䝳䜶䞊䝍㥑ືಙ

㻠㻚㻞㻚㻝䚷㻴㻵㻸㻿䜶䞁䝆䞁䝰䝕䝹䛾ᴫせ㻌

㻟❶䛷㏙䜉䛯ㄢ㢟Ⅼ㻔㻝㻕䚸㻔㻞㻕䜢ゎỴ䛩䜛䛯䜑䛻䚸ᐇᶵ䜶

䞁䝆䞁↓䛧䛷䝋䝣䝖䜴䜵䜰䛾ヨ㦂䜢⾜䛘䜛䜘䛖䛻䚸䜽䝪䝍⊂

⮬䛾䜶䞁䝆䞁䝰䝕䝹䜢౑⏝䛧䛶ᐇᶵ䜶䞁䝆䞁䛾ᣲື䜢䝅

䝭䝳䝺䞊䝅䝵䞁䛩䜛䚹ᅗ㻟䛻♧䛩䜘䛖䛺䝤䝻䝑䜽⥺ᅗ䜢⏝䛔䛶

䜶䞁䝆䞁䝰䝕䝹䜢つᐃ䛩䜛䚹

㻠 䠉 㻝 ᮏ㛤Ⓨ䛻䜘䜛᪂つヨ㦂⎔ቃ

㻠䠉 㻞㻌㻴㻵㻸㻿 䜶䞁䝆䞁䝰䝕䝹䛾㛤Ⓨ

ྕ䛷䛒䜚䚸ฟຊ䝕䞊䝍䛿 ᗘ䚸ᅽຊ䚸ᅇ㌿ಙྕ䛺䛹䛾䝉䞁

䝃ಙྕ䛷䛒䜛䚹䜎䛯䚸䝅䝭䝳䝺䞊䝅䝵䞁⤖ᯝ䛿ྛ✀䝉䞁䝃

ฟຊ䛸䛧䛶㻱㻯㼁䛻䝣䜱䞊䝗䝞䝑䜽䛥䜜䜛䛣䛸䛷䚸䜽䝻䞊䝈䝗

䝹䞊䝥䝅䝭䝳䝺䞊䝅䝵䞁䜢ᐇ⌧䛧䛶䛔䜛䚹

ୖ記䛷♧䛧䛯᪂つヨ㦂⎔ቃ䜢౑⏝䛩䜛䛣䛸䛷䚸ᐇᶵ䜶

䞁䝆䞁↓䛧䛷䝋䝣䝖䜴䜵䜰䛾᳨ド䛜ྍ⬟䛸䛺䜛䚹

䐠㻌ᐇᶵ䜶䞁䝆䞁䝕䞊䝍䜢ィ 䛧䚸䜶䞁䝆䞁䝰䝕䝹䜢䝏䝳䞊

䝙䞁䜾䛩䜛䚹

䐡㻌䜽䝪䝍䛻ྜ䛳䛯䝃䝥䝷䜲䝫䞁䝥䞉䜲䞁䝆䜵䜽䝍➼䛾₇⟬䝰

䝕䝹䜢సᡂ䛩䜛䚹

䐟䡚䐡䜢䜶䞁䝆䞁䝰䝕䝹䛾ᵓᡂᅗ䛸䛧䛶ᅗ㻠䛻♧䛩䚹

㻠㻚 㛤Ⓨᢏ⾡䚷

ᅗ 㻞䚷䝅䝇䝔䝮ᴫせ
㻲㼕㼓㻚㻌㻞㻌Overall Structure

ᅗ 㻟䚷䝰䝕䝹ᴫせ
㻲㼕㼓㻚㻌㻟㻌Model Overview

ᅗ 㻠䚷㻵㻛㻻 䝰䝕䝹ᴫせ
㻲㼕㼓㻚㻌㻠㻌I/O Model Overview
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㻢㻥

䞉㻌ไᚚ䝰䝕䝹సᡂ䛻䛒䛯䜚䚸䜽䝪䝍䛜㼀㼕㼑㼞㻌㻠㻌㻲㼕㼚㼍㼘㻔㼀㻠㻲㻕᤼ฟ

䜺䝇つไ䛷᪂つ᥇⏝䛧䛯䝰䝕䝹䛜Ꮡᅾ䛧䛺䛛䛳䛯䛯䜑䚸

᪂つ䛷䜽䝪䝍⊂⮬䛾䝰䝕䝹䜢సᡂ䛧䛯㻔ୖ記䐡䛾ෆᐜ㻕䚹

䜶䞁䝆䞁ไᚚ䝰䝕䝹䛾୰䛷䚸䝃䝥䝷䜲䝫䞁䝥䝰䝕䝹䛿䜶

㻠㻚㻞㻚㻞䚷㻴㻵㻸㻿䜶䞁䝆䞁䝰䝕䝹䛾ᴫせ

㻔㻝㻕䝃䝥䝷䜲䝫䞁䝥䛾ᙺ๭䛻䛴䛔䛶

䝃䝥䝷䜲䝫䞁䝥䛿⇞ᩱ䜢䝁䝰䞁䝺䞊䝹䛻ᅽ㏦䛩䜛䜰䜽

䝏䝳䜶䞊䝍䛷䛒䜛䚹⇞ᩱ䛾ᅽ㏦㔞䛻㛵䛧䛶䛿䚸㻱㻯㼁䛛䜙䛾

ไᚚಙྕ䛻䜘䛳䛶ㄪᩚ䛥䜜䜛䚹ᅽ㏦䛥䜜䛯⇞ᩱ䛿䜲䞁䝆䜵

䜽䝍䛛䜙ᄇᑕ䛥䜜䜛䚹⇞ᩱ⤒㊰䜢ᅗ㻡䛻♧䛩䚹

㻔㻞㻕䝃䝥䝷䜲䝫䞁䝥䛾䝅䝇䝔䝮

䝃䝥䝷䜲䝫䞁䝥䛾ᶵᲔⓗ䛺ືస䛾ᴫせᅗ䜢ᅗ㻢䛻♧䛩䚹

ᚑ᮶䛾䝃䝥䝷䜲䝫䞁䝥䛷䛿䚸⇞ᩱ⤒㊰䛾㛤ཱྀ㠃✚䛻

䜘䛳䛶⇞ᩱྤฟ㔞䛜Ỵ䜎䜛䚹㛤ཱྀ㠃✚䛿䚸㻱㻯㼁䛛䜙ฟຊ䛥

䜜䜛㻰㼡㼠㼥㟁ὶ䛷ไᚚ䛥䜜䛶䛔䜛䚹

㼀㻠㻲᪂つ௙ᵝ䝃䝥䝷䜲䝫䞁䝥䛿䚸䝫䞁䝥ᘚ䛾㛢ᘚ䝍䜲䝭

䞁䜾䛻䜘䛳䛶⇞ᩱྤฟ㔞䛜Ỵ䜎䜛䚹㻱㻯㼁䛛䜙ฟຊ䛥䜜䜛䝟

䝹䝇㟁ὶ䛾ฟຊ䝍䜲䝭䞁䜾䛷ไᚚ䛧䛶䛚䜚䚸ᚑ᮶䛾䝃䝥䝷

䜲䝫䞁䝥䛸ẚ䜉⦓ᐦ䛺ྤฟไᚚ䛜ྍ⬟䛷䛒䜛䚹䛭䛾䛯䜑䚸

䝅䝭䝳䝺䞊䝅䝵䞁⢭ᗘ䛜ప䛔䛸䝃䝥䝷䜲䝫䞁䝥ᨾ㞀䛸䛧䛶ㄗ

ㄆ㆑䜢㉳䛣䛧䚸䝅䝭䝳䝺䞊䝅䝵䞁䜢⾜䛖䛣䛸䛜䛷䛝䛺䛔䚹

䞁䝆䞁䝅䝭䝳䝺䞊䝅䝵䞁䛻䛸䛳䛶㔜せ䛺䝟䝷䝯䞊䝍䛷䛒䜚䚸䝁

䝰䞁䝺䞊䝹ᅽຊ䜢₇⟬䛩䜛㝿䛾䝅䝭䝳䝺䞊䝅䝵䞁⤖ᯝ䛻኱

䛝䛺ᙳ㡪䜢୚䛘䜛せ⣲䛷䛒䜛䚹ᮏㄽᩥ䛷䛿䚸䝃䝥䝷䜲䝫䞁

䝥䝰䝕䝹䛾సᡂ䛻䛴䛔䛶ㄝ᫂䛩䜛䚹

๓㏙䛾䜘䛖䛻䚸᪂つ௙ᵝ䝃䝥䝷䜲䝫䞁䝥䛿ᶵᲔⓗ䞉㟁Ẽ

ⓗ䛺௙ᵝ䛜␗䛺䜛䚹

㻔㻟㻕䝃䝥䝷䜲䝫䞁䝥䝰䝕䝹䛾సᡂ

᪂つ௙ᵝ䜢ᐇ⿦䛧䛯䝃䝥䝷䜲䝫䞁䝥䝰䝕䝹䛾୍㒊䜢ㄝ

᫂䛩䜛䚹䜎䛪䚸㛢ᘚ䝍䜲䝭䞁䜾䛸䝫䞁䝥䜹䝮ゅᗘ䜢⟬ฟ䛩䜛

䛯䜑䛻సᡂ䛧䛯ไᚚ䝰䝕䝹䜢ᅗ㻣䛻♧䛩䚹

䛣䛾䝰䝕䝹䛿䚸㻱㻯㼁䛛䜙ฟຊ䛥䜜䛯䝟䝹䝇䜢䜒䛸䛻䚸₇

⟬䛩䜛䝰䝕䝹䛷䛒䜛䚹ධຊಙྕ䛛䜙₇⟬䛥䜜䛯䝅䝭䝳䝺䞊

䝅䝵䞁䝕䞊䝍䛾⢭ᗘ䛜ప䛔䛸ྤฟ㔞䛾₇⟬䛜ṇ䛧䛟⾜䛘䛺

䛔䛯䜑䚸䜶䞁䝆䞁䝰䝕䝹䛾୰䛷㔜せ䛺䝰䝕䝹䛾୍㒊䛷䛒

䜛䚹

᭦䛻䚸䝃䝥䝷䜲䝫䞁䝥ྤฟ㔞䜢₇⟬䛩䜛䛯䜑䛻సᡂ䛧

䛯ไᚚ䝰䝕䝹䜢ᅗ㻤䛻♧䛩䚹

䛣䜜䛿䚸㻝Ẽ⟄䛒䛯䜚䛾⇞ᩱྤฟ㔞䜢₇⟬䛧䚸ᅽ㏦䝍䜲

䝭䞁䜾䛻ྜ䜟䛫䛶ฟຊ䛩䜛䝰䝕䝹䛷䛒䜛䚹ᅗ㻣䛷ồ䜑䛯₇

⟬್䜢฼⏝䛧䛶ྤฟ㔞䜢₇⟬䛧䚸䝟䝹䝇䝍䜲䝭䞁䜾䛻ྜ䜟

䛫䛶ฟຊ䛥䜜䜛䚹

ᅗ 㻡䚷⇞ᩱ⤒㊰

㻲㼕㼓㻚㻌㻡㻌Fuel Line

ᅗ 㻢䚷⇞ᩱ䝫䞁䝥
㻲㼕㼓㻚㻌㻢㻌Mechanism of Fuel Pump

ᅗ 㻣䚷ධຊ䝕䞊䝍䝰䝕䝹
㻲㼕㼓㻚㻌㻣㻌Input Data Model

ᅗ 㻤䚷⇞ᩱྤฟ㔞䝰䝕䝹
㻲㼕㼓㻚㻌㻤㻌Fuel Discharge Rate Model
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ୖ記䛷ồ䜑䛯⇞ᩱྤฟ㔞䛛䜙䚸᭱⤊ⓗ䛻䝁䝰䞁䝺䞊䝹

ᅽຊ䜢₇⟬䛩䜛䚹㻴㻵㻸㻿䛷ᚓ䛯䝁䝰䞁䝺䞊䝹ᅽຊ䛾䝅䝭䝳

䝺䞊䝅䝵䞁䝕䞊䝍䛸ไᚚ┠ᶆ䛾䝁䝰䞁䝺䞊䝹ᅽຊ䛾ẚ㍑䜢

ᅗ㻥䛻♧䛩䚹

ᐇᶵ䜶䞁䝆䞁䛷䛿䚸ไᚚ┠ᶆ䛾䝁䝰䞁䝺䞊䝹ᅽຊ䛸ᐇ

㝿䛾䝁䝰䞁䝺䞊䝹ᅽຊ䛜୍⮴䛧䛶䛔䜛䚹㻴㻵㻸㻿䛷₇⟬䛥䜜

䛯䝁䝰䞁䝺䞊䝹ᅽຊ䛿䚸ᐇᶵ䜶䞁䝆䞁㐠㌿᫬䛸ྠᵝ䛻䚸ไ

ᚚ┠ᶆ䛸ྜ⮴䛧䛶䛔䜛䛣䛸䛜☜ㄆ䛷䛝䛯䚹䛣䛾䛣䛸䛛䜙䚸

௒ᅇసᡂ䛧䛯䝃䝥䝷䜲䝫䞁䝥䝰䝕䝹䜢౑⏝䛧䛯䜶䞁䝆䞁䝅

䝭䝳䝺䞊䝅䝵䞁䛿ᐇᶵ䛸䜋䜌ྠ➼䛺ᣲື䜢෌⌧䛩䜛䛣䛸䛜

䛷䛝䛶䛔䜛䛸ゝ䛘䜛䚹㻌

ᮏ㛤Ⓨ䜶䞁䝆䞁䝅䝭䝳䝺䞊䝅䝵䞁䜢⏝䛔䛶䚸ᐇᶵ䛷෌⌧

ᅔ㞴䛺㟁※ኚື䝔䝇䝖䚸ணᮇ䛧䛺䛔䝍䜲䝭䞁䜾䛷䛾䝇䜲䝑䝏

᧯స䝔䝇䝖䜔䚸ᐇᶵ䛷䛿༴㝤䜢క䛖䜶䞁䝆䞁䜸䞊䝞䝷䞁䝔

䝇䝖䜢⾜䛖䛣䛸䛜ྍ⬟䛸䛺䛳䛯䚹䝅䝭䝳䝺䞊䝅䝵䞁ᢏ⾡䜢฼

⏝䛩䜛䛣䛸䛻䜘䜚䚸ヨ㦂⎔ቃ‽ഛ䛻䜘䜛䝻䝇䜢పῶ䛧䚸ከ䛟

䛾ヨ㦂㡯┠䜢▷᫬㛫䛷ຠ⋡Ⰻ䛟⾜䛖䛣䛸䜢ྍ⬟䛻䛧䛯䚹
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In China, the planted area of foxtail millet has 
increased every year since 2011, reaching about 890,000 
ha in 2015, and is expected to continue increasing in the 
future. However, the present combine harvester 
specification for rice and wheat cannot secure the 
performance demanded by the market for harvesting 
foxtail millet. One of the reasons is that foxtail millet 
grain is smaller than rice and wheat. So, Kubota 
Agricultural Machinery (Suzhou) (hereinafter KAMS) 
Technical Development Department was able to develop a 
high performance, low cost kit for the main combine 
harvester PRO688Q harvesting foxtail millet that meets 
market demands for “low loss of yield” and “high selecting 
rate.”

䛆Key Word䛇 
Foxtail Millet, Low Loss of Yield, High Selecting Rate, 
Cost Reduction
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Development of a Kit for PRO688Q Combine Harvester for Harvesting Foxtail Millet
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㻲㼕㼓㻚㻌㻝㻟㻌$irÁoZ Regulating Plate Performance &omparison
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᥇⏝䛧䛯㻔ᅗ㻝㻤㻕䚹

ᅗ 㻝㻠䚷⬺✐㒊
㻲㼕㼓㻚㻌㻝㻠㻌Threshing System

ᅗ 㻝㻢䚷ཷ䛡⥙ᛶ⬟ẚ㍑
㻲㼕㼓㻚㻌㻝㻢㻌Concave Performance Comparison

ᅗ 㻝㻤䚷䝇䝖䝻䞊䝷䝑䜽䛸䝸䝲䝏䝱䝣ᛶ⬟ẚ㍑
㻲㼕㼓㻚㻌㻝㻤㻌Comparison of Straw Rack and Rear Chaff

ᅗ 㻝㻡䚷ཷ䛡⥙
㻲㼕㼓㻚㻌㻝㻡㻌Concave

ᅗ 㻝㻣䚷䝇䝖䝻䞊䝷䝑䜽䠃䝸䝲䝏䝱䝣
㻲㼕㼓㻚㻌㻝㻣㻌Straw Rack and Rear Chaff
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A weighing feeder is the piece of equipment that 
supplies resin material at a constant flow rate in an 
“extruder” used for resin mixing (compounding). We 
developed a "Middle Range Weighing Feeder" which keep 
down product price and can be used with various 
materials in order to extend sales in overseas markets by 
enhancing our competitiveness. The current model, a 
"High End Weighing Feeder," can only supply materials of 
limited types Zith standard specifications� 8sers haYe to 
attach "a vertical agitator" as an option to a feeder to 
supply other materials so it is high cost and difficult to 
maintain. With this development model, we greatly 
improved bridge resistance by developing a feeder with 
"an original form feed hopper and feed part structure" 
and "a diagonal agitator." (One patent applied for). This 
made it possible not only to expand the range of usable 
materials, but also to improve supply accuracy. In this 
paper, we explain the technical development of  improving 
bridge resistance with the special structures and the 
technical development of mass production of the 
structures.

䛆Key Word䛇 
Weighing Feeder, Agitator, Fixture for Welding, Bridge 
Resistance� Filling Efficiency� Supply $ccuracy
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Development of Middle Range Weighing Feeder
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ᾏእ➇ྜ〇ရ䛻ᑐ䛧䛶➇தຊ䛾䛒䜛〇ရ䛾ᢞධ䛜ᚲせ䛷䛒

䜛䚹

➇ྜ䛿୺䛻Ḣ⡿䝯䞊䜹䛷䛒䜚䚸௙ᵝ䛿䜽䝪䝍⌧⾜ᶵ䛸ྠ➼䛾

䛂䝝䜲䜶䞁䝗䛃ᶵ䛜୰ᚰ䛷䛒䜛䛜䚸ప౯᱁䛺䛂䝻䞊䜶䞁䝗䛃ᶵ䜒䝷

䜲䞁䝘䝑䝥䛧䛶䛔䜛䚹」ᩘྎ䜢⣡ධ䛩䜛᱌௳䛷䛿䚸඲䛶䜢䡞䝝䜲

䜶䞁䝗䡟ᶵ䛷ᥞ䛘䜛ᚲせᛶ䛜ప䛟䚸⌧⾜䝷䜲䞁䝘䝑䝥䛷䛿㢳ᐈせ

ᮃ䛻ἢ䛳䛯ᥦ᱌䛜䛷䛝䛺䛔事౛䛜䛒䜛䚹

⢭ᐦᶵჾᢏ⾡㒊䠋⢭ᐦᶵჾႠᴗ㒊
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㻞㻚 㛤Ⓨ䛾䝁䞁䝉䝥䝖䛸┠ᶆ್

ᾏእᕷሙ䛻䛚䛔䛶➇தຊ䜢ᙉ໬䛧䚸኎ୖ䜢ᣑ኱䛩䜛䛯

䜑䚸౯᱁䜢ᢚ䛘䛺䛜䜙㐺⏝ཎᩱ䛾ᖜ䛜ᗈ䛔䛂䝭䝗䝹䝺䞁䝆䛃

㻞 䠉 㻝 㛤Ⓨ䛾䝁䞁䝉䝥䝖

ᶵ䜢㛤Ⓨ䛩䜛䚹౪⤥⢭ᗘ䛿⌧⾜ᶵ㻔䛂䝝䜲䜶䞁䝗䛃ᶵ㻕୪䜏䜢

⥔ᣢ䛩䜛䚹㻌

䐟㐺ᛂཎᩱ⠊ᅖ䛾ᣑ኱

㻌ᶆ‽௙ᵝ䛷୰䝤䝸䝑䝆ཎᩱ䛷䛒䜛Ⅳ㓟䜹䝹䝅䜴䝮䜎䛷

ᑐᛂ䛷䛝䜛䛣䛸䚹

㻞 䠉 㻞 ┠ᶆ್

䐠䝝䜲䜶䞁䝗ᶵ䛸ྠ➼䛾౪⤥⢭ᗘ䜢⥔ᣢ

タᐃὶ㔞㻡㼗㼓㻛㼔䛷䛾౪⤥⢭ᗘ䛜㻝㻑௨ୗ䛷䛒䜛䛣䛸䚹

⌧⾜䛂䝝䜲䜶䞁䝗䛃ᶵ䛷䛿䚸ᅜෆᕷሙ䛻䛚䛔䛶䚸ᐈඛ䛾䝁䞁䝟

䜴䞁䝗ཎᩱ䛤䛸䛻ཎᩱ䝔䝇䝖䜢ᐇ᪋䛧䚸᭱㐺䛺ᶵ✀㑅ᐃ䜢⾜䛖

䛣䛸䛷䝴䞊䝄䛾せồ௙ᵝ䜢‶㊊䛧䛶䛝䛯䚹䛧䛛䛧䚸ᾏእᕷሙྥ

䛡䛾ཎᩱ䝔䝇䝖䜢ᐇ᪋䛩䜛䛣䛸䛿䚸ᕤᩘ䞉タഛ䛾㠃䛷ᅔ㞴䛜᝿

ᐃ䛥䜜䜛䚹

䝣䜱䞊䝎䛷౪⤥䛩䜛ཎᩱ䛾ᛶ≧䛿ᵝ䚻䛷䚸Ᏻᐃ౪⤥䛜ᐜ᫆

䛺ཎᩱ䜒䛒䜜䜀㞴䛧䛔ཎᩱ䜒䛒䜛䚹Ᏻᐃ౪⤥䛜㞴䛧䛔ཎᩱ䛷

䛿䚸䝤䝸䝑䝆㻔ཎᩱ䛾⢏Ꮚྠኈ䛜䜰䞊䝏ᵓ㐀䜢ᙧᡂ䛧䛶㛢ሰ䛧䚸

᤼ฟ䛥䜜䛺䛟䛺䜛⌧㇟㻕䛜Ⓨ⏕䛩䜛䛣䛸䛜䛒䜛䚹⌧⾜ᶵ䛷䛿䚸䝤

䝸䝑䝆ᅇ㑊⟇䛸䛧䛶䚸䜸䝥䝅䝵䞁䛷䛂⦪㍈ᆺ䜰䝆䝔䞊䝍䛃䚷䜢㏣ຍ

⿦╔䛩䜛䛣䛸䛻䜘䜚䚸᭱䜒ไᚚ䛜㞴䛧䛔䛸䛥䜜䜛㓟໬䝏䝍䞁➼

䛾㧗䝤䝸䝑䝆ཎᩱ㻔㢌ᩥᏐ䛾䛂㧗䛃䛿䝤䝸䝑䝆䛾Ⓨ⏕⛬ᗘ䜢⾲䛧

䛂ప䛃䛂୰䛃䛂㧗䛃䛷ศ㢮䛥䜜䜛㻕䜎䛷㐺ᛂྍ⬟䛸䛺䜛䚹䛧䛛䛧䚸㧗

౯᱁ཬ䜃䝯䞁䝔䝘䞁䝇ᛶ䛜ᝏ䛔䛸䛔䛖ၥ㢟Ⅼ䛜䛒䜛䚹

௨ୖ䛾䜘䛖䛺⫼ᬒ䛛䜙䚸ᾏእᡓ␎ᶵ✀䛸䛧䛶䚸ᶆ‽௙ᵝ䛷䛾

㐺⏝ཎᩱ⠊ᅖ䛜ᗈ䛔䛂䝭䝗䝹䝺䞁䝆䛃ᶵ䜢䝷䜲䞁䝘䝑䝥䛧䚸䛂䝝䜲

䜶䞁䝗䛃ᶵ䛷䛧䛛ᢅ䛘䛺䛛䛳䛯ཎᩱ䜈䛾ᑐᛂ䛸䚸ᶵ✀㑅ᐃ䜢⾜

䛖䛯䜑䛾ཎᩱ䝔䝇䝖䛾୙せ໬䜢ᐇ⌧䛩䜛䛣䛸䛷䚸౯᱁➇தຊ䜢

ᙉ໬䛩䜛䛣䛸䜢≺䛔䛸䛩䜛䚹

ᅗ 㻝䚷㔜㔞䝣䜱䞊䝎䛾タ⨨౛
㻲㼕㼓㻚㻌㻝㻌Weighing Feeder Installation Example
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㻤㻜

㻟㻚 ゎỴ䛩䜉䛝ᢏ⾡ㄢ㢟

⌧⾜ᶵ㻔䛂䝝䜲䜶䞁䝗䛃ᶵ㻕䜔ከ䛟䛾➇ྜ䝯䞊䜹䛜᥇⏝䛩

䜛䛂༙⌫ᆺ䛾౪⤥䝩䝑䝟䛃䠇䛂ᶓ㍈ᆺ䜰䝆䝔䞊䝍䛃䛾᪉ᘧ䛷

䛿䚸ᵓ㐀ୖ䛾ไ⣙䛛䜙䚸㧗䛥䜢ᢚ䛘䛴䛴ᐜ✚䜢☜ಖ䛩䜛䛯

䜑䛻䚸ୖ䛻⾜䛟䜋䛹ᗈ䛜䛳䛯෇㗹ᙧ≧䛾䛂ィ㔞䝩䝑䝟䛃䛻䛫

䛦䜛䜢ᚓ䛺䛛䛳䛯䚹䛣䛾᪉ᘧ䛷䛿䚸䜰䝆䝔䞊䝍䛾䛛䛝ୖ䛢ഃ

䜔ᢲ䛧௜䛡ഃ䛾ቨ㠃䛻ཎᩱ䛾௜╔䛜Ⓨ⏕䛧䚸䛭䛣䛜㉳Ⅼ

䛸䛺䛳䛶෇㗹ᙧ䛾䛂ィ㔞䝩䝑䝟䛃䛜ཎᩱ䜢ᨭ䛘䛶䛧䜎䛔䚸䝤

䝸䝑䝆䛜Ⓨ⏕䛩䜛䛣䛸䛜䛒䜛䚹

䝤䝸䝑䝆ᅇ㑊⟇䛸䛧䛶䚸䜸䝥䝅䝵䞁䛾䛂⦪㍈ᆺ䜰䝆䝔䞊䝍䛃

䜢㏣ຍ⿦╔䛩䜛䛣䛸䛻䜘䜚䚸㧗䝤䝸䝑䝆ཎᩱ䜎䛷㐺ᛂྍ⬟䛸

䛺䜛䚹䛭䛾཯㠃䚸䛂⦪㍈ᆺ䜰䝆䝔䞊䝍䛃䛾⿦╔䛻䜘䜚䚸㧗౯

᱁䛸䛺䜛䚹䜎䛯䚸䝩䝑䝟ୖ㠃䛛䜙ྞ䜚ୗ䛢䜛䜘䛖䛻タ⨨䛩䜛

䛯䜑䚸䝯䞁䝔䝘䞁䝇ᛶ䛜ᝏ䛔䛸䛔䛖ၥ㢟Ⅼ䛜䛒䜛㻔ᅗ㻞㻕䚹

௨ୖ䛾䛣䛸䛛䜙䚸౯᱁䜢ᢚ䛘䛺䛜䜙㐺⏝ཎᩱ⠊ᅖ䜢ᣑ኱

䛩䜛䛻䛿䚸෇㗹ᙧ䛾䝩䝑䝟䜢⏝䛔䛪䛻ᐜ✚䜢☜ಖ䛧䚸䛛䛴

⦪㍈ᆺ䜰䝆䝔䞊䝍䜢㏣ຍ䛩䜛䛣䛸䛺䛟䝤䝸䝑䝆䜢ᅇ㑊䛩䜛タ

ィ䛜ᚲせ䛸䛺䜛䚹

㻟 䠉 㻝 ⪏䝤䝸䝑䝆ᛶྥୖ䛾ᢏ⾡ㄢ㢟

㐺⏝ཎᩱ䛾⠊ᅖ䜢ᣑ኱䛩䜛䛯䜑䛻䛿䚸⪏䝤䝸䝑䝆ᛶ䛾ྥ

ୖ䜢䚸౯᱁䜢ᢚ䛘䛺䛜䜙ᐇ⌧䛩䜛ᚲせ䛜䛒䜛䚹䛭䛾䛯䜑䛾䚸

ලయⓗ䛺ᢏ⾡ㄢ㢟䛻䛴䛔䛶䚸௨ୗ䛷㏙䜉䜛䚹㻌

㻠㻚 㛤Ⓨᢏ⾡

㻠㻚㻝㻚㻝䚷⪏䝤䝸䝑䝆ᛶ䛾ྥୖ

ቨ㠃䛜㏫䝔䞊䝟䛷䛒䜛⊂⮬ᙧ≧䛾䛂౪⤥䝩䝑䝟䛃䜢᥇

⏝䛩䜛䛣䛸䛷䚸㧗䛥䜢ᢚ䛘䛴䛴ᐜ✚䜢☜ಖ䛩䜛䛣䛸䛜ྍ⬟

䛸䛺䜚䚸䝤䝸䝑䝆ᅇ㑊䛻᭷ຠ䛺┤⟶ᙧ≧䛾䛂ィ㔞䝩䝑䝟䛃䜢

౑⏝䛩䜛䛣䛸䛜䛷䛝䜛䜘䛖䛻䛺䛳䛯䚹ᮏᵓ㐀䛻䜘䜚䚸䝤䝸䝑

䝆Ⓨ⏕䜢ᢚไ䛩䜛䛣䛸䛜䛷䛝䜛䚹

䜎䛯䚸⌧⾜ᶵ䛾䛂ᶓ㍈ᆺ䜰䝆䝔䞊䝍䛃䛸䛂⦪㍈ᆺ䜰䝆䝔䞊

䝍䛃䛾䝯䝸䝑䝖䜢ే䛫ᣢ䛴䛂ᩳ䜑㍈ᆺ䜰䝆䝔䞊䝍䛃䛻䜘䜚䚸ᗈ

⠊ᅖ䜢ᨩᢾ䛩䜛䛣䛸䛜䛷䛝䚸ཎᩱ䛜ୖୗ᪉ྥ䜔෇࿘᪉ྥ

䛸ᵝ䚻䛺᪉ྥ䛻ື䛛䛥䜜䜛䚹䛣䜜䛻䜘䜚䚸ቨ㠃䛾⢊䛾௜╔

䛾ᡂ㛗䜢ᢚไ䛩䜛䛣䛸䛜䛷䛝䚸᭦䛻⪏䝤䝸䝑䝆ᛶ䛾ྥୖ䛜

ᐇ⌧䛷䛝䜛㻔ᅗ㻟㻕䚹

㻠 䠉 㻝 䛂⊂⮬ᙧ≧䛾౪⤥䝩䝑䝟ཬ䜃౪⤥㒊䛾ᵓ㐀䛃 䛸 䛂ᩳ䜑㍈ᆺ䜰䝆䝔䞊䝍䛃

ᅗ 㻞䚷⌧⾜䛾㔜㔞䝣䜱䞊䝎
㻲㼕㼓㻚㻌㻞㻌A Conventional Weighing Feeder

ᅗ 㻟䚷㛤Ⓨ䛧䛯㔜㔞䝣䜱䞊䝎
㻲㼕㼓㻚㻌㻟㻌The Developed Weighing Feeder
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㻤㻝

㻠㻚㻞㻚㻝䚷౪⤥䝩䝑䝟䛾㔞⏘໬

ᩘከ䛟䛾䝯䝸䝑䝖䜢ᣢ䛴཯㠃䚸୕ḟඖⓗ䛻」㞧䛺ᙧ≧䜢

䛧䛯䝇䝔䞁䝺䝇〇䛾䛂⊂⮬ᙧ≧䛾౪⤥䝩䝑䝟䛃䜢タィ㏻䜚

䛻㔞⏘䛩䜛䛣䛸䛜㞴䛧䛟䚸ᑍἲ⢭ᗘ䛜䝞䝷䛴䛟䛯䜑䚸䜰䝆

䝔䞊䝍䛜ᖸ΅䛧䛯䜚䚸⿦⨨䛻⤌䜏㎸䜑䛺䛔䛸䛔䛳䛯ၥ㢟䛜

ண᝿䛥䜜䜛㻔ᅗ㻡㻕䚹

㻠㻚㻞㻚㻞䚷ゎỴ⟇㻝㻔䜿䞊䝅䞁䜾㒊䛾ᵓ㐀ኚ᭦㻕

䜰䝆䝔䞊䝍䛜ᖸ΅䛩䜛ཎᅉ䛿䚸䜿䞊䝅䞁䜾㒊䛾〇స⢭

ᗘ䛜タィᇶ‽䜢‶㊊䛷䛝䛶䛔䛺䛔䛯䜑䛷䛒䜛䚹䜿䞊䝅䞁

䜾㒊䛿㗪≀䛷〇స䛧䚸䜼䜰䝪䝑䜽䝇䛸䛾᥋ゐ㠃䛻ᶵᲔຍ

ᕤ䜢᪋䛧䛶䛛䜙䚸䝅䝳䞊䝖䛸⁐᥋䛧䛶䛔䛯䚹䛧䛛䛧䚸ᙧ≧ⓗ

䛻ᶵᲔຍᕤ䛾ᇶ‽Ⅼ䛜ྲྀ䜚䛵䜙䛟䚸ຍᕤ䛜ᅔ㞴䛷䛒䜛䚹䜎

䛯䚸㗪≀䛻䜘䜛〇స䛷䛒䜛䛯䜑䚸ᶵᲔຍᕤ䜢᪋䛧䛶䜒䜼䜰

䝪䝑䜽䝇䛸䛾᥋ゐ㠃䛾ཌ䜏ᑍἲ䛻䝞䝷䛴䛝䛜⏕䛨䚸ᅗ㠃

㏻䜚䛾〇స䛜䛷䛝䛺䛔䚹

䛣䜜䜙䜢ゎỴ䛩䜛䛯䜑䛻䚸䜿䞊䝅䞁䜾㒊䛻䛚䛔䛶ຍᕤ

䛜ᅔ㞴䛺㒊ศ䜢ศ㞳䛧䛯䚹ศ㞳䛧䛯㒊ศ䛿䚸ู䛾㒊ရ䛸

䛧䛶ᶵᲔຍᕤ䛷〇స䛩䜛䛣䛸䛸䛧䚸ᙜึ䚸୍యᆺ䛷䛒䛳䛯

䜿䞊䝅䞁䜾㒊䛿䚸䛂䜿䞊䝅䞁䜾㻔㗪≀㻕䛃䛸䛂䝣䝷䞁䝆㻔ᶵᲔຍ

ᕤ㻕䛃䛾㻞䛴䛻ศ๭䛧䛯㻔ᅗ㻢㻕䚹

ศ๭䛧䛯䜿䞊䝅䞁䜾䞉䝣䝷䞁䝆䛸䝅䝳䞊䝖䜢⁐᥋䛩䜛䛯

䜑䚸⁐᥋἞ල䜢᪂つタィ䛧䚸䛭䜜䛻ᅛᐃ䛧䛶⁐᥋䜢⾜䛖䜘

䛖䛻䛧䛯䚹⁐᥋἞ල䛿䜿䞊䝅䞁䜾䛾୧䝣䝷䞁䝆㠃䜢䝪䝹䝖

䛻䜘䜛ᅛᐃ䛜䛷䛝䜛ᵓ㐀䛸䛧䛯㻔ᅗ㻣㻕䚹

㻠 䠉 㻞 䛂⊂⮬ᙧ≧䛾౪⤥䝩䝑䝟䛃 䛾㔞⏘ᢏ⾡

㻠㻚㻝㻚㻞䚷౪⤥⢭ᗘ䛾ྥୖ

⌧⾜ᶵ䛷䛿䚸䛂ᶓ㍈ᆺ䜰䝆䝔䞊䝍䛃䛾ᅇ㌿䛻䜘䜚ཎᩱ䛾

ୖୗື䛜Ⓨ⏕䛩䜛䛯䜑䚸㔜㔞್䛻ኚື䛜ฟ䜔䛩䛟䚸ไᚚ

≧ែ䜢⮬㌟䛾ୖୗື䛷஘䛧䛶䛧䜎䛖䛣䛸䛜䛒䛳䛯䚹ᮏ㛤Ⓨ

ᶵ䛷䛿䚸䜰䝆䝔䞊䝍䛜౪⤥䝩䝑䝟䛾ቨ㠃䛾䜏䜢㏻㐣䛩䜛䛯

䜑䚸ཎᩱ䛾ୖୗື䛜ᑡ䛺䛟䚸౪⤥⢭ᗘ䜈䛾ᙳ㡪䛜ᑠ䛥䛔䚹

䜎䛯䚸⌧⾜ᶵ䛻ẚ䜉䝇䜽䝸䝳䜈䛾౪⤥ཱྀ䛜㛗䛟䚸䜰䝆

䝔䞊䝍䛜䝇䜽䝸䝳䛾౪⤥ཱྀ඲ᇦ䛾┤ୖ䜢ཎᩱ䜢ᢲ䛧䛣䜏䛺

䛜䜙㏻㐣䛩䜛䛯䜑䚸䝇䜽䝸䝳䜈䛾඘ሸᛶ⬟䛻ඃ䜜䛶䛔䜛䚹

䝇䜽䝸䝳䜈䛾඘ሸᛶ⬟䛿䚸ཎᩱ䛾Ᏻᐃ౪⤥䛻ᙳ㡪䛩䜛㻔ᅗ

㻠㻕䚹඘ሸᛶ⬟䛜ᝏ䛔䛸䚸ཎᩱ䛜⢒ᐦ䛻඘ሸ䛥䜜䜛䛯䜑䚸౪

⤥䛜୙Ᏻᐃ䛻䛺䜛䛜䚸඘ሸᛶ⬟䛜Ⰻ䛔䛸䚸ཎᩱ䛜䝮䝷䛺䛟

㐃⥆䛧䛶඘ሸ䛥䜜䚸Ᏻᐃ䛧䛯౪⤥䛜ྍ⬟䛸䛺䜛䚹

ᅗ 㻡䚷౪⤥䝩䝑䝟䛾ᙧ≧
㻲㼕㼓㻚㻌㻡㻌Structure of a Feed Hopper

ᅗ 㻢䚷䜿䞊䝅䞁䜾䛾ศ๭
㻲㼕㼓㻚㻌㻢㻌Division of the Casing

ᅗ 㻣䚷⁐᥋἞ල
㻲㼕㼓㻚㻌㻣㻌The Fixture for Welding

ᅗ 㻠䚷䝇䜽䝸䝳䜈䛾඘ሸᛶ⬟䛾㐪䛔
㻲㼕㼓㻚㻌㻠㻌Difference in the Filling Performance to the ScreZ
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㻤㻞

㻠㻚㻞㻚㻟䚷ゎỴ⟇㻞㻔⁐᥋ṍ䛾㜵Ṇ㻕

౪⤥䝩䝑䝟〇స᫬䚸䜿䞊䝅䞁䜾䛾䝣䝷䞁䝆㠃䛻ഴ䛝䛜

⏕䛨䜛䛸䚸䝇䜽䝸䝳䛜௚㒊ရ䛻᥋ゐ䛩䜛䛸䛔䛖ၥ㢟䛜Ⓨ⏕

䛩䜛䚹ཎᅉ䛿䜿䞊䝅䞁䜾䜢䝅䝳䞊䝖䛸⁐᥋䛩䜛㝿䛻㉳䛣䜛

⁐᥋ṍ䛻䜘䜚䚸⁐᥋⟠ᡤ䛜⦰䜣䛷䛧䜎䛖䛯䜑䛷䛒䜛䚹

䛭䜜䜢ゎỴ䛩䜛䛯䜑䚸䜿䞊䝅䞁䜾䛾⁐᥋⟠ᡤ䛾ᵓ㐀䜢

ኚ᭦䛧䚸⁐᥋ṍ䛻䜘䜛ᙳ㡪䜢ᑠ䛥䛟䛧䛶ᑐ⟇䛧䛯㻔ᅗ㻤㻕䚹

䛶䛚䜚䚸䝋䝣䝖ୖ䛷ᅇ㌿ẚ䜢ㄪᩚ䛩䜛䛣䛸䛜ྍ⬟䛷䛒䜛䚹඘

ሸຠ⋡䜢᭱኱䛻䛩䜛䛯䜑䛻䛿䚸᭱㐺䛺䝇䜽䝸䝳䛸䜰䝆䝔䞊

䝍䛾ᅇ㌿ẚ䜢ồ䜑䜛ᚲせ䛜䛒䜛䚹ᩘ䚻䛾ཎᩱ䝔䝇䝖䜢⾜

䛔䚸඘ሸຠ⋡䛜᭱኱䛸䛺䜛䝇䜽䝸䝳䛸䜰䝆䝔䞊䝍䛾ᅇ㌿ẚ

䛾ホ౯䜢✚䜏㔜䛽䚸᭱㐺䛺ᅇ㌿ẚ䜢Ỵᐃ䛩䜛䛣䛸䛷䚸䝰䞊

䝍ᐜ㔞䛿⌧⾜䛾䜎䜎䛷ᚲせ䛺ᛶ⬟䜢䜽䝸䜰䛩䜛䛣䛸䛜䛷䛝

䛯䚹

㻠㻚㻟㻚㻝䚷ప䝖䝹䜽䛷䛾䝝䞁䝗䝸䞁䜾

ᮏ㛤Ⓨᶵ䛷䛿䜰䝆䝔䞊䝍䛾ᨩᢾ㠃✚䛜኱䛝䛔䛯䜑䚸䜰

䝆䝔䞊䝍㥑ື⏝䝰䞊䝍䛿⌧⾜ᶵ௨ୖ䛾䝖䝹䜽䛜ᚲせ䛸䛺

䜛䚹䛧䛛䛧䚸౯᱁䜢ᢚ䛘䜛䛯䜑䛻䛿㥑ື⏝䝰䞊䝍䛾ᐜ㔞䛿

⌧⾜ᶵ䜘䜚኱䛝䛟䛺䜙䛺䛔䛣䛸䛜ᚲせ䛷䛒䜛䚹

㻠㻚㻟㻚㻞䚷ゎỴ⟇㻝㻔䜰䝆䝔䞊䝍䛾᭱㐺䛺ᙧ≧㻕

䛷䛝䜛䛰䛡ప䝖䝹䜽䛷䜰䝆䝔䞊䝍䜢ᅇ㌿䛥䛫䜛䛯䜑䚸䜰

䝆䝔䞊䝍䛾ඛ➃䜢ล≀ᙧ≧䛻䛧䚸䛛䛴ཎᩱ䜢ᥙ䛝䛸䜛᪉ྥ

䛻ゅᗘ䜢௜䛡䜛䛣䛸䛻䜘䜚䚸䜰䝆䝔䞊䝍䛜ཎᩱෆ䜢⁥䜙䛛

䛻ື䛡䜛䜘䛖䛻䛧䛯㻔ᅗ㻥㻕䚹

㻠㻚㻟㻚㻟䚷ゎỴ⟇㻞㻔䝇䜽䝸䝳䛸䜰䝆䝔䞊䝍䛾ᅇ㌿ẚ㻕

䝇䜽䝸䝳䛸䜰䝆䝔䞊䝍䛿䛭䜜䛮䜜ಶู䛾䝰䞊䝍䛷㥑ື䛧

㻠 䠉 㻟 䛂ᩳ䜑㍈ᆺ䜰䝆䝔䞊䝍䛃 䛾ᙧ≧

㻡㻚㻞㻚㻝䚷㐺ᛂཎᩱ⠊ᅖ䛾☜ㄆ

㻔㻝㻕ヨ㦂᪉ἲ

㻌ཎᩱ䜢ᢞධ䛧䚸ᐃὶ㔞౪⤥㻔タᐃὶ㔞㻡㼗㼓㻛㼔㻕䜢㛤ጞ䛧

䛶䚸䝤䝸䝑䝆䛜Ⓨ⏕䛩䜛䛣䛸䛺䛟඲㔞᤼ฟ䛜ྍ⬟䛷䛒䜛

䛛䜢☜ㄆ䛩䜛䚹Ⅳ㓟䜹䝹䝅䜴䝮䛿௜╔ᛶ䛜㧗䛔ཎᩱ䛷

䛒䜛䛯䜑䚸ᢞධᚋ䛻᫬㛫䛜⤒㐣䛩䜛䛸䚸ཎᩱ䛾⮬㔜䛷

㻡 䠉 㻞 ヨ㦂⤖ᯝ

ᅽᐦ䛥䜜䚸䝤䝸䝑䝆䛜Ⓨ⏕䛧䜔䛩䛟䛺䜛䚹䛭䛾䛯䜑䚸ᐈඛ

䛻䛶ኪ㛫೵Ṇ୰䛻ཎᩱ䛜ᨺ⨨䛥䜜䜛䛣䛸䜢᝿ᐃ䛧䚸Ⅳ

㓟䜹䝹䝅䜴䝮䛾䜏ᢞධᚋ㻝㻞᫬㛫ᨺ⨨䛧䛶䛛䜙㐠㌿䜢㛤

ጞ䛩䜛᪉ἲ䛷䜒ྠᵝ䛻☜ㄆ䛧䛯䚹

㻡㻚 ᛶ⬟☜ㄆ䛸ᢏ⾡ⓗ⪃ᐹ

㻔㻝㻕ヨ㦂ᑐ㇟

㻌ཎᩱ䝔䝇䝖䛿㛤Ⓨᶵ䚸⌧⾜ᶵ䚸௚♫ᶵ䛷ẚ㍑䛧䛯䚹⌧⾜

ᶵ䛿䛂⦪㍈ᆺ䜰䝆䝔䞊䝍䛃䜢⿦╔䛫䛪䚸ᶆ‽௙ᵝ䛸䛧䛯䚹

㻡 䠉 㻝 ཎᩱ䝔䝇䝖䛾᮲௳

㻔㻞㻕ཎᩱ䛾㑅ᐃ

㻌ᛶ≧䛾␗䛺䜛㻟✀㢮䛾௦⾲ⓗ䛺ཎᩱ㻔䝨䝺䝑䝖䚸㻼㻯䝟䜴

䝎䚸Ⅳ㓟䜹䝹䝅䜴䝮㻕䛷ヨ㦂䜢⾜䛳䛯䚹䛭䜜䜙䛾ᙧ≧䞉䝤

䝸䝑䝆䛾㉳䛣䜚䜔䛩䛥㻔↓䞉ప䞉୰䞉㧗䛾㻠ẁ㝵䛷ホ౯㻕䜢

⾲㻝䛻♧䛩䚹

⾲ 㻝䚷䝔䝇䝖ཎᩱ
㼀㼍㼎㼘㼑㻌㻝㻌Test Material

ᙧ䚷≧ 䝤䝸䝑䝆ᛶ

䝨䝺䝑䝖 ⢏≧ ↓

㻼㻯䝟䜴䝎 ⢊≧ ప

Ⅳ㓟䜹䝹䝅䜴䝮 ⢊≧ ୰

ᅗ 㻤䚷⁐᥋⟠ᡤ䛾ᵓ㐀ኚ᭦
㻲㼕㼓㻚㻌㻤㻌Structural &hange of a :elding part

ᅗ 㻥䚷䜰䝆䝔䞊䝍
㻲㼕㼓㻚㻌㻥㻌Agitator
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㻤㻟

㻢㻚 䛚䜟䜚䛻

ᮏ䝔䞊䝬䛻䜘䜚䚸౯᱁䜢ᢚ䛘䛺䛜䜙㐺⏝ཎᩱ䛾ᖜ䛜ᗈ䛟䚸䛛

䛴౪⤥⢭ᗘ䜒㧗䛔䛂䝭䝗䝹䝺䞁䝆䛃ᶵ䜢㛤Ⓨ䛧䛯䚹

㻞㻜㻝㻟ᖺ䛻ᮏᶵ䜢ୖᕷ䛧䚸ᾏእᕷሙ䜢୰ᚰ䛻኎ୖ䛢䜢ᣑ኱䛧

䛶䛔䜛䚹䛣䜜䜎䛷▱ྡᗘ䛾ప䛛䛳䛯ᾏእᕷሙ䛻䛚䛔䛶䚸㔜㔞

䝣䜱䞊䝎䝯䞊䜹䛸䛧䛶䛾䜽䝪䝍䛾ㄆ▱ᗘ䜒ᚎ䚻䛻ྥୖ䛧䛶䛚䜚䚸

䛂䜾䝻䞊䝞䝹䞉䝯䝆䝱䞊䞉䝤䝷䞁䝗䞉䜽䝪䝍䛃ᐇ⌧䛻ྥ䛡䛶╔ᐇ䛺୍

Ṍ䜢㋃䜏ฟ䛧䛶䛔䜛䚹

ୖᕷ䛛䜙⌧ᅾ䛻⮳䜛䜎䛷䛻䚸ὶ㔞ู䝷䜲䞁䝘䝑䝥䛾ᣑ඘䜢㐍

䜑䛶䛚䜚䚸㻞㻜㻝㻡ᖺ䛻䛿ᅜෆ䛷䛾㈍኎䜒㛤ጞ䛧䛯䚹䛂㠉᪂ⓗ䛺ᵓ

㐀䛃䛂ᚑ᮶ᶵ䜘䜚䜒㧗⢭ᗘ䛃䜢䝉䞊䝹䝇䝫䜲䞁䝖䛸䛧䚸ᅜෆᕷሙ䛷

䛾䚸᪤⣡䝴䞊䝄䛾᭦᪂㟂せ䛾ႏ㉳䜢⾜䛳䛶䛔䜛䚹㈍኎ྎᩘ䜒

ᖺ䚻ቑຍ䛧䛶䛚䜚䚸㻞㻜㻝㻢ᖺᗘ䛻䛿㈍኎ᩘ䛾⣙༙ᩘ䜢༨䜑䜛䜎䛷

䛻⮳䛳䛯䚹

ᑗ᮶ⓗ䛻䛿䚸ᮏᶵ✀䛷඲䛶䛾ཎᩱ䛻ᑐᛂྍ⬟䛸䛧䚸䝣䜱䞊䝎

䝷䜲䞁䝘䝑䝥䛾⤫ྜ䜢⾜䛖䛣䛸䜢┠ᣦ䛩䚹䛭䛾䛯䜑䛻䜒䚸䛂䝭䝗䝹

䝺䞁䝆䛃ᶵ䜢せồ௙ᵝ䛻ᛂ䛨䛶䛂䝝䜲䜶䞁䝗䛃໬䛷䛝䜛䜘䛖䚸ᶵ⬟

ᣑ඘ᛶ䜢ᣢ䛯䛫䜛䛣䛸䛜௒ᚋ䛾ㄢ㢟䛸䛺䜛䚹

㻔㻞㻕ヨ㦂⤖ᯝ

ヨ㦂⤖ᯝ䜢⾲䠎䛻♧䛩䚹

㻔㻟㻕⪃ᐹ

㻌Ⅳ㓟䜹䝹䝅䜴䝮䛻䛚䛔䛶䚸⌧⾜ᶵ䜔௚♫ᶵ䛷䛿䚸ᢞධ

┤ᚋ䛛䜙䛾㐠㌿㛤ጞ䛷䜒䝤䝸䝑䝆䛜Ⓨ⏕䛧㛢ሰ≧ែ䛸

䛺䛳䛯䚹ᮏ㛤Ⓨᶵ䛷䛿ヨ㦂䛧䛯඲䛶䛾ཎᩱ䛻䛚䛔䛶䝤

䝸䝑䝆䛜Ⓨ⏕䛫䛪䚸୰䝤䝸䝑䝆ཎᩱ䛷䛒䜛Ⅳ㓟䜹䝹䝅䜴

䝮䜎䛷ᑐᛂ䛷䛝䜛䛣䛸䛜❧ド䛥䜜䛯䚹

㻡㻚㻞㻚㻞䚷౪⤥⢭ᗘ䛾☜ㄆ

㻔㻝㻕ヨ㦂᪉ἲ

㻌Ⅳ㓟䜹䝹䝅䜴䝮䜢ᢞධ䛧䚸㏻ᖖ౑⏝䜘䜚ཝ䛧䛔᮲௳䛷

䛒䜛ప䛔タᐃὶ㔞㻔㻝䚸㻞䚸㻡㼗㼓㻛㼔㻕䛷ᐃὶ㔞౪⤥䛧䛯䚹㟁

Ꮚኳ⛗䜢⏝䛔䛶䚸㻝ศẖ䛾䝃䞁䝥䝸䞁䜾䜢㻝㻜ᅇ㐃⥆䛷ィ

 䛧䚸䛭䛾㻝㻜ᅇィ 䛧䛯್䛾ᶆ‽೫ᕪ䛸ᖹᆒ್䜢⏝䛔

䛶䚸౪⤥⢭ᗘ㻔ᘧ䐟㻕䜢☜ㄆ䛧䛯䚹ᮏ್䛿䚸ᑠ䛥䛔䜋䛹౪

⤥⢭ᗘ䛜㧗䛔䛣䛸䜢ព࿡䛩䜛䚹

౪⤥⢭ᗘ䠙ᶆ‽೫ᕪ㾂ᖹᆒ್㽢㻝㻜㻜㻔㻑㻕䚷䞉䞉䞉䐟

㻔㻞㻕ヨ㦂⤖ᯝ

㻌⌧⾜ᶵ䛿ᢞධ㔞䜢ไ㝈䛧䚸䝤䝸䝑䝆䛜Ⓨ⏕䛧䛺䛔≧ែ䛷

 ᐃ䛧䛯䚹௚♫ᶵ䛿ᢞධ㔞䜢ไ㝈䛧䛶䜒䝤䝸䝑䝆䛜Ⓨ⏕

䛩䜛䛯䜑䚸 ᐃ୙⬟䛷䛒䛳䛯䚹ヨ㦂⤖ᯝ䜢ᅗ㻝㻜䛻♧䛩䚹

㻌䝕䞊䝍䛾ಙ㢗ᛶ䜢ୖ䛢䜛䛯䜑䚸౪⤥⢭ᗘ䜢㻝㻟ᅇ ᐃ

䛧䚸䛭䜜䜙䛾ᖹᆒ್㻔㻭㻕䛸ᶆ‽೫ᕪ㻔䃢㻕䜢⏝䛔䛶䚸ᘧ䐠䜢

ホ౯⏝䛾್䛸䛧䛯䚹

౪⤥⢭ᗘ㻔ホ౯⏝㻕䠙㻭䠇㻟䃢䚷䚷䚷䞉䞉䞉䐠

㻔㻟㻕⪃ᐹ

㻌ヨ㦂⤖ᯝ䜘䜚䚸㻝䚸㻞䚸㻡㼗㼓㻛㼔䛾ὶ㔞䛻䛚䛔䛶䚸⌧⾜ᶵ䜘

䜚䜒ᮏ㛤Ⓨᶵ䛾౪⤥⢭ᗘ䛜㧗䛔䛣䛸䛜☜ㄆ䛷䛝䛯䚹䛭

䛾⌮⏤䛸䛧䛶㻞Ⅼ䛜⪃䛘䜙䜜䜛䚹

䐟ཎᩱ䛾ୖୗື䛜ᑡ䛺䛔

㻌⌧⾜ᶵ䛷䛿ཎᩱ䛾ୖୗື䛜Ⓨ⏕䛧䛶䛔䛯䛜䚸ᮏ㛤

Ⓨᶵ䛷䛿䜋䛸䜣䛹ぢ䜙䜜䛺䛛䛳䛯䚹ཎᩱ䛾ୖୗື䛜

ᑡ䛺䛔䛣䛸䛜䚸㔜㔞್䛾Ᏻᐃ䛻⧅䛜䜚䚸Ᏻᐃ䛧䛯౪

⤥⢭ᗘ䛜ᚓ䜙䜜䜛䛣䛸䛜❧ド䛥䜜䛯䚹

䐠඘ሸᛶ⬟䛾ྥୖ

㻌ᮏ㛤Ⓨᶵ䛿⌧⾜ᶵ䛻ẚ䜉䚸䝇䜽䝸䝳䛾඘ሸ⋡䛜㧗

䛟䚸᤼ฟ㔞䜒ᖖ䛻Ᏻᐃ䛧ኚື䛜ᑡ䛺䛔䛣䛸䛜☜ㄆ䛷䛝

䛯䚹䝇䜽䝸䝳䛻䝮䝷䛺䛟Ᏻᐃ䛧䛶඘ሸ䛥䜜䜛䛣䛸䛜䚸ไ

ᚚ≧ែ䛾Ᏻᐃ䛻⧅䛜䜚䚸Ⰻዲ䛺౪⤥⢭ᗘ䛜ᚓ䜙䜜䜛

䛸䛔䛖䛣䛸䛜❧ド䛥䜜䛯䚹

⾲ 㻞䚷ཎᩱ䛾㐺⏝⠊ᅖ
㼀㼍㼎㼘㼑㻌㻞㻌Material Application Range

䝣䜱䞊䝗ཎᩱ 㛤Ⓨᶵ ⌧⾜ᶵ ➇ྜᶵ

䝨䝺䝑䝖 䖣 䖣 䖣
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In recent years, water leakage accidents in pressured 
sewer pipelines have occurred frequently due to internal 
corrosion caused by hydrogen sulfide. In many cases 
pressured sewer pipelines are not properly maintained 
because of the difficulty in surveying the inside of the 
pipelines Zith cameras generally used Zith graYity ÁoZ 
sewer pipelines. We have developed two core technologies 
targeting pressured sewer pipelines: (1) risk prediction 
methods for hydrogen sulfide corrosion using pipeline 
data; and (2) research technology for pressured sewer 
pipelines without suspension of service. We have 
confirmed the efficiency of our deYelopment through Moint 
field tests with the National Institute for Land and 
Infrastructure Management. We trust our development 
will be greatly beneficial for sewage operators in 
controlling pressured sewer pipelines properly over the 
long-term.

䛆Key Word䛇 
Ductile Iron Pipe, Pressured Sewer Pipeline, Hydrogen 
Sulfide Corrosion, Diagnostic Technology, Corrosion 
Survey, Risk Prediction of Corrosion
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The "Double Screw-press Dewatering Machine" for 
sewage sludge has the f eatures of  low energy 
consumption and low cost. This time, we carried out 
improvements and development for further performance 
enhancement. We refined part of the dewatering 
machine·s filter material Ey changing to an arrangement 
using wedge wire with optimized slit width. This makes it 
possible for the dewatering machine to operate with high 
dewatering pressure, enabling both further reductions in 
moisture content and the retention of the high solid 
recovery rate.

䛆Key Word䛇 
Dewatering machine, Screw-press, Filter Material, Wedge 
Wire, Dewatering Pressure
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Improvement and Development of Double Screw-press Dewatering Machine
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䜜䜛ởἾ䛾౪ᅇ䜚䠄⬺Ỉᶵෆ䛾ởἾ䛜䝇䜽䝸䝳䞊䛸୍య䛻

䐟㧗䛔⬺Ỉᛶ⬟

ᅜෆୗỈฎ⌮ሙ䠄㻭ฎ⌮ሙ䠅䛻䛚䛡䜛ᾘ໬ởἾ䛷䛾ᛶ

⬟ヨ㦂䝕䞊䝍䛾୍౛䜢ᅗ㻠䛻♧䛩䚹ᮏ⬺Ỉᶵ䛾䜿䞊䜻ྵ

Ỉ⋡䛿䚸ᚑ᮶䛾୍㍈ᘧ䝇䜽䝸䝳䞊䝥䝺䝇䛸ẚ㍑䛧䛶ྠ୍䛾

ฎ⌮㔞㈇Ⲵ⋡䛾㐠㌿䛻䛚䛔䛶㻞㻚㻤㻑పୗ
䈜
䛧䚸኱ᖜ䛺ᛶ⬟

ᨵၿ䛜ᅗ䜜䛶䛔䜛㻔䈜㐠㌿᮲௳䛻䜘䜚␗䛺䜛䠅䚹

䛺䛚ᮏ⬺Ỉᶵ䛾ᾘ㈝㟁ຊ䛿㻜㻚㻜㻡䡚㻜㻚㻝㻢㻌㼗㼃㼔㻛㼙
㻟
䛸ప䛟䚸

㧗㏿ᅇ㌿ᶵჾ䛷䛒䜛㐲ᚰ⬺Ỉᶵ䠄㻟㻜㻜㻜㻌㼙㼕㼚
㻙㻝
௨ୖ䛷ᅇ㌿䠅

䛾㻝㻛㻝㻜䡚㻝㻛㻞㻜䛾್䛷䛒䜛䚹

䐠⤒῭ᛶ

ᮏ⬺Ỉᶵ䛾⤒῭ᛶ䛻䛴䛔䛶䚸ィ⏬᪥᭱኱ởỈ㔞

㻝㻜㻘㻜㻜㻜㻌㼙
㻟
㻛᪥䛾ୗỈฎ⌮ሙ䜢᝿ᐃ䛧䛶ホ౯䛧䛯⤖ᯝ䜢ᅗ㻡

䛻♧䛩䚹ᮏ⬺Ỉᶵ䛿୍㍈ᘧ䝇䜽䝸䝳䞊䝥䝺䝇䛸ẚ㍑䛧䛶ᑠ

䛥䛔䝇䜽䝸䝳䞊ᚄ䛾ᶵ✀䜢㐺⏝䛷䛝䜛䛯䜑䚸䜲䝙䝅䝱䝹䝁

㻞 䠉 㻝 ᵓ㐀ᴫせ

㻞䠉 㻞≉㛗

䛺䛳䛶ᅇ㌿䛧䚸ởἾ䜢᤼ฟ㒊䜈ᦙ㏦䛷䛝䛺䛔⌧㇟䠅䜢㜵Ṇ

䛧䚸Ᏻᐃ䛧䛯⬺Ỉ㐠㌿䛜ྍ⬟䛸䛺䛳䛯䚹

䝇䝖䛷⣙㻝㻡㻑䚸䝷䞁䝙䞁䜾䝁䝇䝖䛷⣙㻤㻑䛾๐ῶ䠄䜿䞊䜻ฎศ

㈝⣙㻥㻑䛾๐ῶ䠅䛜ᅗ䜜䜛䚹䛭䛾௚䚸タ⨨䝇䝨䞊䝇䛿㻝㻢㻑๐

ῶ䚸㻯㻻2᤼ฟ㔞䜒㻝㻝㻑๐ῶ䛷䛝䚸⎔ቃ㈇Ⲵ䜒ᑠ䛥䛟䛺䜛䚹

ᅗ 㻠䚷⬺Ỉᛶ⬟䛾ẚ㍑
㻲㼕㼓㻚㻌㻠㻌Comparison of Dewatering Performance

ᅗ 㻝䚷㧗ຠ⋡ᆺ஧㍈䝇䜽䝸䝳䞊䝥䝺䝇⬺Ỉᶵ
㻲㼕㼓㻚㻌㻝㻌Double Screw-press Dewatering Machine

ᅗ 㻞䚷ᵓ㐀ᅗ
㻲㼕㼓㻚㻌㻞㻌Construction Drawing

ᅗ 㻟䚷タഛ䝣䝻䞊
㻲㼕㼓㻚㻌㻟㻌Device Flow
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㻥㻞

㻠㻚 㛤Ⓨᢏ⾡

㻠㻚㻝㻚㻝䚷䝷䝪ヨ㦂䛻䜘䜛䜝ᮦ௙ᵝ䛾㑅ᐃ

౪⤥ᅽຊ䠄䜝㐣ᅽຊ䠅䜢ୖ䛢䛯㝿䛾䜝㐣ᛶ䛸ᅛᙧ≀䛾

ᤕᤊᛶ䜢୧❧䛩䜛䛻䛿䚸䜝ᮦ䠄䝇䜽䝸䞊䞁䠅䛾෌㑅ᐃ䛜ᚲ

せ䛸⪃䛘䚸ᐇ㦂ᐊ䝺䝧䝹䛷䛾䜝㐣ᛶヨ㦂䜢ᐇ᪋䛧䛯䚹ヨ㦂

⿦⨨䛾እほ䜢ᅗ㻢䛻♧䛩䚹ヨ㦂ᑐ㇟䛿䚸ᚑ᮶ᶵ䛷౑⏝䛧

䛶䛔䜛୸Ꮝ䛾䝟䞁䝏䞁䜾䝯䝍䝹䛻ຍ䛘䚸᩿㠃䛜୕ゅᙧ≧

䛷㛤Ꮝ㒊䛜䝇䝸䝑䝖ᙧ≧䜢䛺䛩䜴䜵䝑䝆䝽䜲䝲䠄ᅗ㻣䠅䜢᳨ウ

䛻ຍ䛘䛯䚹䜴䜵䝑䝆䝽䜲䝲䛿䝟䞁䝏䞁䜾䝯䝍䝹䛾Ꮝᚄ䛸ẚ

䜉䛶䝇䝸䝑䝖ᖜ䛜ᑠ䛥䛟䛶䜒䚸㧗䛔㛤ཱྀ⋡䛜ᐇ⌧䛷䛝䜛䜝ᮦ

䛷䛒䜛䚹

ᵝ䚻䛺┠㛤䛝䛾䜝ᮦୖ䛻จ㞟䛧䛯ởἾ䜢౪⤥䛧䚸䜶䜰

䝅䝸䞁䝎䛻䜘䜛ຍᅽ䛷䜝㐣ᅽຊ䜢ኚ໬䛥䛫䛯ሙྜ䛾䚸ởἾ

⃰ᗘ䛸ᅛᙧ≀ᅇ཰⋡䛾㛵ಀ䜢ᅗ㻤ཬ䜃ᅗ㻥䛻♧䛩䚹䛔䛪

䜜䛾䜝ᮦ䛻䛚䛔䛶䜒䚸䜝㐣ᅽຊ䜢ቑຍ䛥䛫䜛䛸ởἾ⃰ᗘ

䛜ୖ᪼䛧ᅛᙧ≀ᅇ཰⋡䛜పୗ䛩䜛ഴྥ䜢♧䛧䛯䚹ᚑ᮶䛾

䝟䞁䝏䞁䜾䝯䝍䝹䜔ᑠᏍᚄ䛾䝟䞁䝏䞁䜾䝯䝍䝹䜘䜚䜒䚸㐺

ษ䛺┠㛤䛝䛾䜴䜵䝑䝆䝽䜲䝲䜢⏝䛔䜛䛣䛸䛷䚸䜝㐣ᅽຊ㻟㻡㻌

㼗㻼㼍䛾᮲௳䛻䛚䛔䛶䜒ởἾ⃰ᗘ㻥㻚㻠㻑䚸ᅛᙧ≀ᅇ཰⋡㻥㻡㻑䛾

Ⰻዲ䛺⤖ᯝ䛜ᚓ䜙䜜䜛䛣䛸䛜☜ㄆ䛥䜜䛯䠄䜴䜵䝑䝆䝽䜲䝲

䐟䠅䚹

㻠 䠉 㻝 䜝ᮦ䛾᭱㐺໬

䐡⪏ஂᛶ䞉సᴗ⎔ቃ

ᮏ⬺Ỉᶵ䛿䚸䝇䜽䝸䝳䞊䛾ᅇ㌿䛜㻝㻌㼙㼕㼚
㻙㻝
௨ୗ䛸㠀ᖖ䛻

ప㏿䛺䛯䜑䚸䝇䜽䝸䝳䞊➼䛾ởἾ᥋ゐ㒊䛾ᦶ⪖䛜䜋䛸䜣

䛹Ⓨ⏕䛫䛪䚸⪏ஂᛶ䛜Ⰻዲ䛷䛒䜛䚹

䜎䛯䚸⬺Ỉ㒊䛿ᐦ㛢ᆺ䛾㜵⮯䜹䝞䞊䛷そ䜟䜜䛶䛔䜛䛯

䜑⮯Ẽᑐ⟇䛜ᐜ᫆䛷䛒䜛䜋䛛䚸᣺ື䜔㦁㡢䜒䜋䛸䜣䛹䛺

䛟䚸సᴗ⎔ቃ䛜Ⰻዲ䛷䛒䜛䚹

㻟㻚 㛤Ⓨㄢ㢟

䝇䜽䝸䝳䞊䝥䝺䝇⬺Ỉᶵ䛷䛿䚸౪⤥䛥䜜䛯ởἾ䜢㏿䜔䛛䛻ᶵ

ෆ䛷⃰⦰䛧䚸༑ศ㧗⃰ᗘ໬䛧䛯ởἾ䜢ᶵෆ䛻඘ሸ䛧䛶䛔䛟䛣䛸

䛷䚸㛗䛔⬺Ỉ᫬㛫䜢☜ಖ䛧䛶పྵỈ⋡䛾䜿䞊䜻䜢ᚓ䜛䛣䛸䛜

ྍ⬟䛻䛺䜛䚹䛭䛾䛯䜑䚸䛥䜙䛺䜛⬺Ỉᛶ⬟䛾ᨵၿ䜢ᅗ䜛䛻䛿䚸

ởἾ౪⤥㒊䛷䛾ึᮇ䜝㐣ᛶ⬟䜢ྥୖ䛩䜛䛣䛸䛜᭱䜒㔜せ䛸䛺

䜛䚹ึᮇ䜝㐣ᛶ⬟䜢ྥୖ䛥䛫䜛䛻䛿䚸⬺Ỉᶵ䜈䛾ởἾ౪⤥ᅽ

ຊ䜢ቑຍ䛥䛫䜛䛣䛸䛜᭷ຠ䛸⪃䛘䜙䜜䛯䛜䚸㏻ᖖ䚸౪⤥ᅽຊ䜢

ቑຍ䛥䛫䜛䛸䜝ᾮ㔞䛿ቑ኱䛩䜛཯㠃䚸ᅛᙧ≀䛜䝇䜽䝸䞊䞁䜢㏻

㐣䛩䜛㔞䛜ቑ䛘䚸ᅛᙧ≀ᅇ཰⋡䛜ᝏ໬䛩䜛䚹ᅛᙧ≀ᅇ཰⋡䛾

ᝏ໬䛿Ỉฎ⌮䛾㈇Ⲵቑ኱䜢ᣍ䛟䛯䜑䚸⬺Ỉᶵ䛻䛿㏻ᖖ㻥㻡㻑⛬

ᗘ䛾㧗䛔ᅛᙧ≀ᅇ཰⋡䛜ồ䜑䜙䜜䜛䚹䛭䛾䛯䜑䚸䛥䜙䛺䜛ᛶ

⬟ྥୖ䛻䛿䚸䜝㐣ᛶ䛸ᅛᙧ≀䛾ᤕᤊᛶ䜢୧❧䛩䜛ᢏ⾡䛾☜❧

䛜ㄢ㢟䛸䛺䛳䛯䚹

ᅗ 㻡䚷⤒῭ᛶ䛾ẚ㍑
㻲㼕㼓㻚㻌㻡㻌Economic Comparison

ᅗ 㻢䚷䜝㐣ヨ㦂⿦⨨
㻲㼕㼓㻚㻌㻢㻌Filtration Test Equipment

ᅗ 㻣䚷䜴䜵䝑䝆䝽䜲䝲
㻲㼕㼓㻚㻌㻣㻌Wedge Wire
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㻥㻟

㻠㻚㻝㻚㻟䚷ᐇᶵヨ㦂䛻䜘䜛ᛶ⬟☜ㄆ

䐟ΰྜ⏕ởἾ

㻮ฎ⌮ሙ䛾ΰྜ⏕ởἾ䜢ᑐ㇟䛻䚸ᚑ᮶ᶵ䠄඲㠃䝟䞁䝏

䞁䜾䝯䝍䝹䠅䛸㛤Ⓨᶵ䠄๓༙䜴䜵䝑䝆䝽䜲䝲䠅䛾ᛶ⬟ẚ㍑䜢

⾜䛳䛯⤖ᯝ䜢ᅗ㻝㻜䛻♧䛩䚹⬺Ỉᶵ䜈䛾ởἾ౪⤥ᅽຊ䜢ቑ

ຍ䛥䛫䜛䛸⬺Ỉ䜿䞊䜻ྵỈ⋡䛜పୗ䛩䜛ഴྥ䛜ぢ䜙䜜䜛

䛜䚸౛䛘䜀ᚑ᮶ᶵ䛾ሙྜ䚸౪⤥ᅽຊ㻡㻌㼗㻼㼍䛷䛿䜿䞊䜻ྵ

Ỉ⋡㻣㻣㻚㻟㻑䛜ᚓ䜙䜜䛶䛚䜚䚸౪⤥ᅽຊ䜢㻝㻡㻌㼗㻼㼍䛻ቑຍ䛥䛫

䜛䛸䜿䞊䜻ྵỈ⋡䛿㻣㻡㻚㻠㻑䜎䛷పୗ䛩䜛䛜䚸཯㠃䚸ᅛᙧ≀

ᅇ཰⋡䛜㻥㻡㻑䛛䜙㻥㻜㻑⛬ᗘ䛻኱䛝䛟పୗ䛧䛶䛧䜎䛖䛯䜑䚸⬺

Ỉᶵ䛸䛧䛶䛾ᚲせᶵ⬟䛷䛒䜛ᅛᙧ≀ᅇ཰⋡㻥㻡㻑௨ୖ䜢⥔

ᣢ䛩䜛䛯䜑䛻䛿䚸ᢞධᅽຊ䜢㻡㻌㼗㻼㼍䛸䛧䛯㐠㌿䛜ᐇ㝿䛾౑

⏝Ⅼ䛸䛫䛦䜛䜢ᚓ䛺䛔䚹䛭䜜䛻ᑐ䛧㛤Ⓨᶵ䛷䛿䚸౪⤥ᅽຊ

䜢㻞㻡㻌㼗㻼㼍䜎䛷ቑຍ䛥䛫䛶䜒ᅛᙧ≀ᅇ཰⋡䛿㻥㻡㻑⛬ᗘ䛷ኚ

໬䛜䛺䛟䚸䜿䞊䜻ྵỈ⋡䛿㻣㻠㻚㻞㻑䜎䛷పୗ䛩䜛⤖ᯝ䛜ᚓ䜙

䜜䛯䚹䛴䜎䜚㛤Ⓨᶵ䛷䛿㻥㻡㻑௨ୖ䛾ᅛᙧ≀ᅇ཰⋡䜢⥔ᣢ

䛧䛯䜎䜎䚸䜿䞊䜻ྵỈ⋡䜢㻟㻚㻝㻑పῶ䛧䛯㐠㌿䛜ྍ⬟䛷䛒

䜚䚸ᅛᙧ≀ᅇ཰⋡䛸䛾⥔ᣢ䛸䜿䞊䜻ྵỈ⋡䛾పῶ䜢୧❧

䛩䜛䛣䛸䛜䛷䛝䛯䚹

䐠ᾘ໬ởἾ

㻯ฎ⌮ሙ䛾ᾘ໬ởἾ䛷䜒ᛶ⬟ẚ㍑ヨ㦂䜢ᐇ᪋䛧䛯㻔ᅗ

㻝㻝㻕䚹ΰྜ⏕ởἾ䛾ሙྜ䛸ྠᵝ䚸ᚑ᮶ᶵ䛷䛿౪⤥ᅽຊ㻝㻡㻌

㼗㻼㼍䛷䜿䞊䜻ྵỈ⋡㻤㻜㻚㻠㻑䛾㐠㌿䛸䛺䜛䛜䚸㛤Ⓨᶵ䛷䛿౪

⤥ᅽ䜢㻠㻜㻌㼗㻼㼍䜎䛷ቑຍ䛥䛫䛶䜒ᅛᙧ≀ᅇ཰⋡㻥㻡㻑௨ୖ䜢

⥔ᣢ䛧䚸䜿䞊䜻ྵỈ⋡䛿㻣㻤㻚㻣㻑䛜ᚓ䜙䜜䚸䜿䞊䜻ྵỈ⋡䜢

㻝㻚㻣㻑పῶ䛧䛯㐠㌿䛜ྍ⬟䛷䛒䛳䛯䚹

㻠㻚㻝㻚㻞䚷䜝ᮦ䛾㓄ิ

⬺Ỉᛶ⬟ྥୖ䛸䝁䝇䝖䜰䝑䝥ᢚไ䛾୧❧䜢ᅗ䜛䛯䜑䚸䝷

䝪ヨ㦂䛷㑅ᐃ䛧䛯䜴䜵䝑䝆䝽䜲䝲䝇䜽䝸䞊䞁䜢䚸ึᮇ䜝㐣

ᛶ⬟䛾ྥୖ䛻᭱䜒ᐤ୚䛩䜛⬺Ỉᶵ๓༙䠄ởἾ౪⤥㒊䠅䛾

䜝ᮦ䛻᥇⏝䛧䛯䚹

⾲ 㻝䚷ᛶ⬟ᨵၿຠᯝ

㼀㼍㼎㼘㼑㻌㻝㻌Effect of Performance Improvement

ΰྜ⏕ởἾ ᾘ໬ởἾ

ᚑ᮶ᶵ 㛤Ⓨᶵ ᚑ᮶ᶵ 㛤Ⓨᶵ

౪⤥ᅽຊ䠄㼗㻼㼍䠅 5 25 15 㻠㻜

䜿䞊䜻ྵỈ⋡䠄䠂䠅 㻣㻣㻚㻟 74.2 㻤㻜㻚㻠 㻣㻤㻚㻣

ᅛᙧ≀ᅇ཰⋡䠄䠂䠅 㻥㻠㻚㻣 㻥㻡㻚㻜 㻥㻠㻚㻣 㻥㻡㻚㻢

ᅗ 㻤䚷䜝㐣ᅽຊ䛸ởἾ⃰ᗘ䛾㛵ಀ
㻲㼕㼓㻚㻌㻤㻌Relation Between Filtration Pressure and 

Sludge Concentration

ᅗ 㻥䚷䜝㐣ᅽຊ䛸ᅛᙧ≀ᅇ཰⋡䛾㛵ಀ
㻲㼕㼓㻚㻌㻥㻌Relation Between Filtration Pressure and 

Solid Recovery Rate

ᅗ 㻝㻜䚷౪⤥ᅽຊ䛸⬺Ỉᛶ⬟䛾㛵ಀ 䠄ΰྜ⏕ởἾ䠅
㻲㼕㼓㻚㻌㻝㻜㻌Relationship Between Supply Pressure and 

Dewatering Performance (Mixed Sludge)

ᅗ 㻝㻝䚷౪⤥ᅽຊ䛸⬺Ỉᛶ⬟䛾㛵ಀ 䠄ᾘ໬ởἾ䠅
㻲㼕㼓㻚㻌㻝㻝㻌Relationship Between Supply Pressure and 

Dewatering Performance (Digested Sludge)
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㻠㻚㻞㻚㻝䚷ෆᅽ ᐃ

㛤Ⓨᶵ䛿ởἾ䛾౪⤥ᅽຊ䜢㧗䜑䛯㐠㌿䛻䜘䜚䚸䜿䞊䜻

ྵỈ⋡䛾పῶ䜢ᅗ䜛䜒䛾䛷䛒䜛䛜䚸⬺Ỉᶵ䛾タィᙉᗘ䜢

᳨ド䛩䜛䛯䜑䛻䛿䚸ởἾ౪⤥㒊䛰䛡䛷䛺䛟䜿䞊䜻᤼ฟ㒊

䜎䛷䛾඲ᇦ䛻Ώ䜛ᅽຊୖ᪼䝟䝍䞊䞁䜢ᢕᥱ䛩䜛ᚲせ䛜䛒

䜛䚹䝇䜽䝸䞊䞁䛾⾲㠃䛻ᅽຊ䝉䞁䝃䜢ྲྀ௜䛡䚸⬺Ỉ㐠㌿୰

䛾ෆᅽ䜢㐃⥆ ᐃ䛧䛯⤖ᯝ䚸౪⤥ᅽຊ䜢㧗䜑䛯ᙳ㡪䛷ෆ

ᅽ䛜ୖ᪼䛩䜛ഴྥ䛜ㄆ䜑䜙䜜䛯䚹

 ᐃ⤖ᯝ䛻ᇶ䛵䛝䚸ෆᅽ䛾ᙳ㡪䜢ཷ䛡䜛㒊ᮦ䛾ᙧ≧

ぢ┤䛧䜢⾜䛔䚸ᙉᗘ䜰䝑䝥䜢ᅗ䛳䛯䚹

㻠㻚㻞㻚㻞䚷䜂䛪䜏 ᐃ

ởἾ䛻⬺Ỉຓ๣䜢ῧຍ䛧䛶䚸ពᅗⓗ䛻タィ䛾᭱኱ෆ

ᅽ䛜Ⓨ⏕䛩䜛᮲௳䛷䛾⬺Ỉ㐠㌿䜢⾜䛔䚸ྛᙉᗘ㒊ᮦ䛾

䜂䛪䜏 ᐃ䜢⾜䛳䛯䚹䛭䛾⤖ᯝ䚸タィ䜢ぢ┤䛧䛯㒊ᮦ䜢

ྵ䜑䚸ྛ㒊䛾᭱኱Ⓨ⏕ᛂຊ䛿チᐜᛂຊ್௨ୗ䛻䛺䜛䛣䛸

䜢☜ㄆ䛧䛯䚹

㻠 䠉 㻞 ᙉᗘ☜ㄆ

㻡㻚 ᑟධ事౛

䛣䜜䜎䛷䛻䚸ᮏ⬺Ỉᶵ䛿ୗỈฎ⌮ሙ䜢ᑐ㇟䛻㻝㻢ྎ䠄ᚑ

᮶ᶵ䞉㛤Ⓨᶵྜィ䠅䜢ཷὀ䛧䛶䛚䜚䚸䛭䛾ෆ㻝㻟ྎ䛜᪤䛻✌

ാ୰䛷䛒䜛䚹௨ୗ䛻⣡ධᶵ䛾㐠㌿䝕䞊䝍䛾୍౛䜢♧䛩䚹

㻰ฎ⌮ሙ䛿䚸ᶆ‽άᛶởἾἲ䛛䜙Ⓨ⏕䛧䛯ΰྜ⏕ởἾ

䜢ศ㞳⃰⦰䛧⬺Ỉฎ⌮䛧䛶䛔䜛䚹䜽䝪䝍䛿㻞㻜㻝㻠ᖺ㻟᭶䛻䝇

䜽䝸䞊䞁ᚄ䃥㻡㻜㻜㻌㼙㼙䛾⬺Ỉᶵ䠄ᚑ᮶䛾䝟䞁䝏䞁䜾䝯䝍䝹

௙ᵝ䠅䜢⣡ධ䛧䛶䛚䜚䚸✌ື㛤ጞ䛛䜙⌧ᅾ䜎䛷⣙㻟ᖺ༙䛜

⤒㐣䛧䛶䛔䜛䚹

䛣䜜䜎䛷䛾㐠㌿䝕䞊䝍䛾୍ぴ䜢ᅗ㻝㻡䛻♧䛩䚹⬺Ỉᶵ䜈

䛾౪⤥ởἾ⃰ᗘ䛜䚸Ⓨὀ௙ᵝ䛾㻟㻚㻡㻑䛻ᑐ䛧ᖺ䚻పୗ䛩

䜛ഴྥ䛜ぢ䜙䜜䚸ởἾᛶ≧䛜ኚື䛩䜛ഴྥ䜢♧䛧䛶䛔䜛

䜒䛾䛾䚸⸆ὀ⋡㻜㻚㻢䡚㻜㻚㻤㻑䚸䜿䞊䜻ྵỈ⋡㻣㻠䡚㻣㻢㻑⛬ᗘ䛾

ᛶ⬟䛜ᚓ䜙䜜䛶䛚䜚䚸Ⓨὀ௙ᵝ䜢‶㊊䛩䜛Ⰻዲ䛺㐠㌿䛸

䛺䛳䛶䛔䜛䚹䜎䛯䚸኱䛝䛺䝝䞊䝗ୖ䛾䝖䝷䝤䝹䜒䛺䛟䚸Ᏻᐃ

ⓗ䛺ฎ⌮㐠㌿䜢⥅⥆䛧䛶䛔䜛䚹

௒ᖺᗘ䛛䜙ᐇ᪋䛩䜛㒊ศⓗ䛺ಟ⧋䠄䜸䞊䝞䝩䞊䝹䠅䜢

㏻䛧䚸ᾘ⪖㒊ရ䛾஺᥮䝃䜲䜽䝹䛾ጇᙜᛶ䛾෌᳨ド䛺䛹䜢

⾜䛖ணᐃ䛷䛒䜛䚹㻌

㻡 䠉 㻝 ⣡ධᐇ⦼䛸㐠㌿事౛

ᅗ 㻝㻠䚷ᐇᶵタ⨨≧ἣ 䠄䃥 㻡㻜㻜䠅
㻲㼕㼓㻚㻌㻝㻠㻌$ctual ,nstallation Status (Ǘ500)

ᅗ 㻝㻞䚷ෆᅽ ᐃヨ㦂
㻲㼕㼓㻚㻌㻝㻞㻌Internal Pressure Measurement Test

ᅗ 㻝㻟䚷䜂䛪䜏 ᐃヨ㦂
㻲㼕㼓㻚㻌㻝㻟㻌Strain Measurement Test



KUBOTA TECHNICAL REPORT No.51

㧗
ຠ
⋡
ᆺ
஧
㍈
ス
ク
呁
吼
呎
プ
呃
ス
⬺
Ỉ
ᶵ
の
ᨵ
Ⰻ
㛤
Ⓨ

୍
　
⯡
　
ㄽ
　
ᩥ

8 8

㻥㻡

ཧ⪃ᩥ⊩

㻝䠅㻌ᅜᅵ஺㏻┬䠖ởỈฎ⌮ேཱྀᬑཬ⋡䚸㻔㻞㻜㻝㻣㻕㼔㼠㼠㼜㻦㻛㻛㼣㼣㼣㻚㼙㼘㼕㼠㻚㼓㼛㻚㼖㼜
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䛾㛤Ⓨ䡚䛃䚸䜽䝪䝍ᢏሗ㻠㻠ྕ䠄㻞㻜㻝㻜䠅䚸㼜㼜㻚㻤㻞䡚㻤㻥

㻢㻚 䛚䜟䜚䛻

㧗ຠ⋡ᆺ஧㍈䝇䜽䝸䝳䞊䝥䝺䝇䛾䜝ᮦ䜢୍㒊ᨵⰋ䛧䚸᭱㐺

໬䛧䛯┠㛤䛝䛾䜴䜵䝑䝆䝽䜲䝲䜢⏝䛔䛯㓄ิ䛻ኚ᭦䛩䜛䛣䛸

䛷䚸㧗䛔⬺Ỉᅽຊ䛷䛾㐠㌿䛜ྍ⬟䛸䛺䜚䚸䛥䜙䛺䜛䜿䞊䜻ྵỈ

⋡䛾పῶ䛸ᅛᙧ≀ᅇ཰⋡䛾⥔ᣢ䜢୧❧䛥䛫䜛䛣䛸䛜ྍ⬟䛷䛒

䜛䛸☜ㄆ䛥䜜䛯䚹

⬺Ỉᶵ䛿ởἾฎ⌮䛾୰ᚰ䜢ᢸ䛳䛶䛚䜚䚸ởἾฎ⌮䛾ᅾ䜚᪉

䛜ዴఱ䛻ኚ䜟䜝䛖䛸䜒ᚲせ୙ྍḞ䛺⿦⨨䛷䛒䜛䚹௒ᚋ䜒䚸䝝䞊

䝗䛾ᢏ⾡ᨵⰋ䛻ຍ䛘䛶ởἾㄪ㉁䛺䛹䛾䝋䝣䝖ᢏ⾡䜒⤌ྜ䛫䛯

⬺Ỉᢏ⾡䜢῝໬䛥䛫䚸䛚ᐈᵝ䛛䜙䛾ฎ⌮ຠ⋡໬䜈䛾䝙䞊䝈䛻

ᛂ䛘⥆䛡䛶䛔䛝䛯䛔䚹

ᮏ⬺Ỉᶵ䛿䚸䠄୍♫䠅᪥ᮏ⏘ᴗᶵᲔᕤᴗ఍䛜୺ദ䛧䛯

䛂➨㻠㻞ᅇඃ⚽⎔ቃ⿦⨨⾲ᙲ事ᴗ䛃䛻䛚䛔䛶䚸᭱㧗఩䛸䛺䜛

⤒῭⏘ᴗ኱⮧㈹䜢ཷ㈹䛧䛯䚹ᮏ⬺Ỉᶵ䛾⊂๰ᛶ䞉⬺Ỉᛶ

⬟䞉⤒῭ᛶ䞉ᑗ᮶ᛶ䛜㧗䛟ホ౯䛥䜜䛯䜒䛾䛸⪃䛘䜛䚹

㻡 䠉 㻞 ඃ⚽⎔ቃ⿦⨨⾲ᙲ䛾ཷ㈹

ᅗ 㻝㻡䚷ᐇᶵ䛾㐠㌿䝕䞊䝍
㻲㼕㼓㻚㻌㻝㻡㻌Actual Operating Data

ᅗ 㻝㻢䚷⤒῭⏘ᴗ኱⮧㈹䛾ཷ㈹
㻲㼕㼓㻚㻌㻝㻢㻌Receiving of the Minister of Economy, 

Trade and Industry Award
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MBR (Membrane Bio-reactor) is one of wastewater 
treatment process, which feature is superior effluent 
quality and small footprint. However, MBR use more 
energy than conventional wastewater treatment process. 
In order to save energy used in MBR process, it is 
necessary to reduce air� Eecause energy for aeration fills 
the most part of energy used in MBR. We work on the 
development of smart MBR (SCRUM), which control 
aeration to optimum amount. In MBR process, air is 
supplied in 2 line, membrane scour air and pre-aeration 
air. Smart MBR control each air supply amounts in follow 
method. (1) Scour air control using transmembrane 
pressure (TMP) predictive model, (2) Pre-aeration control 
using ammonium sensor. We developed the model in 
conjunction with Toshiba Infrastructure systems & 
Solutions Corp. Now, we are conducting a joint research 
with Toshiba Infrastructure systems & Solutions Corp. 
and Nagoya city and testing the control system using the 
model.

䛆Key Word䛇 
Membrane Bioreactor, Sewage Treatment, Energy Saving, 
Aeration Control

㻹㻮㻾䠄⭷ศ㞳άᛶởἾἲ䠅䛿䚸┬䝇䝨䞊䝇䛷㧗ᗘ䛺ฎ⌮Ỉ

䛜ᚓ䜙䜜䜛ởỈฎ⌮᪉ἲ䛷䛒䜛䛜䚸ᚑ᮶䛾᪉ᘧ䛸ẚ㍑䛧䛶ᾘ

㈝㟁ຊ䛜㧗䛔䛣䛸䛜ㄢ㢟䛷䛒䛳䛯䚹┬䜶䝛䝹䜼䞊໬䛾䛯䜑䚸

ᾘ㈝㟁ຊ䛾኱༙䜢༨䜑䜛㏦㢼ᶵືຊ䜢๐ῶ䛩䜛✵Ẽ㔞ไᚚ

ᢏ⾡䠖䝇䝬䞊䝖㻹㻮㻾䠄㻿㻯㻾㼁㻹䠅䛾㛤Ⓨ䛻╔ᡭ䛧䛯䚹㻹㻮㻾䛷䛿䚸

䐟⭷㠃䜢Ὑί䛩䜛䛯䜑䛾⭷Ὑί⏝✵Ẽ䛸䐠⭷Ὑί✵Ẽ䛰䛡

䛷䛿୙㊊䛩䜛⏕≀ฎ⌮䛻ᚲせ䛺㓟⣲䜢⿵䛖䛯䜑䛾⿵ຓᩓẼ

⏝✵Ẽ䛾㻞⣔⤫䛾✵Ẽ䜢౪⤥䛩䜛䚹䝇䝬䞊䝖㻹㻮㻾䠄㻿㻯㻾㼁㻹䠅䛷

䛿䚸䛭䜜䛮䜜䐟⭷ᕪᅽண 䝰䝕䝹䜢⏝䛔䛯⭷Ὑί⏝✵Ẽ㔞

ไᚚ䚸䐠䜰䞁䝰䝙䜰ᛶ❅⣲⃰ᗘィ䜢⏝䛔䛯⿵ຓᩓẼ⏝✵Ẽ㔞

ไᚚ䜢⾜䛖䛣䛸䛷䚸✵Ẽ㔞䛾᭱㐺໬䜢ᅗ䜛䚹ᮏ㛤Ⓨ䛿ᮾⰪ䜲䞁

䝣䝷䝅䝇䝔䝮䝈ᰴᘧ఍♫䛸䛾ඹྠ㛤Ⓨ䛷䛒䜚䚸ᖹᡂ㻟㻜ᖺ㻟᭶䜎

䛷䛾ணᐃ䛷䚸ྡྂᒇᕷୖୗỈ㐨ᒁ䜢ྵ䜑䛯䠏⪅䛷ඹྠ◊✲䜢

ᐇ᪋୰䛷䛒䜛䚹⌧ᅾ䚸ྡྂᒇᕷᏲᒣỈฎ⌮䝉䞁䝍䞊䛻䛶ᐇド

ヨ㦂䜢⾜䛳䛶䛚䜚䚸ᮏ✏䛷䛿⭷ᕪᅽண 䝰䝕䝹ᵓ⠏䛚䜘䜃ᐇ

ドヨ㦂䛾⤒㐣ሗ࿌䜢⾜䛖䚹

䛆䜻䞊䝽䞊䝗䛇㻌

㻹㻮㻾㻔⭷ศ㞳άᛶởἾἲ㻕䚸ୗỈฎ⌮䚸┬䜶䝛䝹䜼䞊໬䚸✵Ẽ

㔞ไᚚ

Development of Smart MBR System

┬䜶䝛䝹䜼䞊໬䜢ᐇ⌧䛩䜛䝇䝬䞊䝖㻹㻮㻾䠄㻿㻯㻾㼁㻹䠅䛾㛤Ⓨ

1. 䛿䛨䜑䛻

㻹㻮㻾䠄㻹㼑㼙㼎㼞㼍㼚㼑㻌㻮㼕㼛㼞㼑㼍㼏㼠㼛㼞䠖⭷ศ㞳άᛶởἾἲ䠅䛿䚸┬䝇䝨䞊

䝇䛷㧗ᗘ䛺ฎ⌮Ỉ䛜ᚓ䜙䜜䜛ởỈฎ⌮᪉ἲ䛷䛒䜚䚸䛣䜜䜎䛷ᅜ

ෆእ䛷ᕤሙ᤼Ỉฎ⌮䜔ୗỈฎ⌮➼䛷᥇⏝䛥䜜䛶䛝䛯䚹

ᅜෆୗỈᕷሙ䛻䛚䛔䛶䜒䚸ィ㻞㻟⟠ᡤ䛻ᑟධ䛥䜜䛶䛚䜚䚸㻌

䜽䝪䝍䜾䝹䞊䝥䛿䛭䛾⣙༙ᩘ䛻䛒䛯䜛㻝㻝⟠ᡤ䚸Ỉ㔞䝧䞊䝇䛷

㻥㻜㻑௨ୖ䛸㧗䛔䝅䜵䜰䜢⥔ᣢ䛧䛶䛔䜛䚹୍᪉䛷䚸ᅜෆୗỈᕷሙ䛻

䛚䛡䜛㻹㻮㻾᪋タ䛿᪂つ䛾ᑠつᶍୗỈฎ⌮ሙ䛜䜋䛸䜣䛹䛷Ỉ㔞

㻝㻜㻘㻜㻜㻜㼙
㻟
㻛᪥௨ୖ䛾኱つᶍฎ⌮ሙ䛷䛾᥇⏝䛿ᑡ䛺䛟䚸ᚑ᮶䛾ฎ

⌮᪉ᘧ䛸ẚ㍑䛧䛶ᾘ㈝㟁ຊ䛜㧗䛔䛣䛸䛜ㄢ㢟䛷䛒䛳䛯䚹㏆ᖺ䚸ྛ

♫⭷䝴䝙䝑䝖䛾ᨵⰋ➼䛻䜘䜚䚸㻹㻮㻾䝅䝇䝔䝮䛾┬䜶䝛䝹䜼䞊໬䜢

ᅗ䛳䛶䛝䛯䛣䛸䛷䚸୰኱つᶍୗỈฎ⌮ሙ䛻㻹㻮㻾䜢ᑟධ䛩䜛ィ⏬

䜒ලయ໬䛩䜛䛺䛹䚸ᕷሙ⎔ቃ䛿኱䛝䛟ኚ໬䛧䛶䛔䜛䚹

䜽䝪䝍䛿䚸᪂ᆺ⭷䝴䝙䝑䝖䠄㻿㻼ᆺ䠅ཬ䜃࿘㎶ᶵჾ䛾㛤Ⓨ䛻䜘

䜚䚸ฎ⌮Ỉ㔞䛒䛯䜚䛾ᾘ㈝㟁ຊ䛿䚸ᚑ᮶䛾ᑠつᶍ㻹㻮㻾㻔㻜㻚㻣䡚

Ỉฎ⌮䝅䝇䝔䝮ᢏ⾡㒊
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䛔䜛䛾䛜㏦㢼ᶵືຊ䛷䛒䜚䚸┬䜶䝛䝹䜼䞊໬䛻ᙜ䛯䛳䛶

䛿✵Ẽ㔞䛾๐ῶ䛜ᚲ㡲䛷䛒䜛䚹㻹㻮㻾䛷䛿䚸ᅗ㻝䛻♧䛩㏻

䜚䚸⭷㠃䜢Ὑί䛩䜛䛯䜑䛾⭷Ὑί⏝✵Ẽ䛸䚸⏕≀ฎ⌮䛻

ᚲせ䛺㓟⣲䜢⿵䛖䛯䜑䛾⿵ຓᩓẼ⏝✵Ẽ䛾㻞⣔⤫䛾✵Ẽ

㻝㻚㻜㼗㼃㼔㻛㼙
㻟
㻕䛸ẚ㍑䛧䛶⣙༙ศ⛬ᗘ䛾㻜㻚㻟㼗㼃㼔㻛㼙

㻟
⛬ᗘ䜎䛷పῶ䛧

䛶䛝䛯
㻝㻕
䚹䛧䛛䛧䛺䛜䜙䚸౫↛䛸䛧䛶ᚠ⎔ᘧ◪໬⬺❅ἲ➼䛾ᚑ᮶

䜢౪⤥䛩䜛䚹䛔䛪䜜䜒䚸ᚑ᮶䛿ὶධỈ㔞䚸Ỉ㉁䚸Ỉ ➼䛾

ኚື䛻ᑐ䛧䚸Ᏻ඲䜢䜏䛯✵Ẽ㔞䛷㐠㌿䛧䛶䛝䛯䚹䛣䜜䜙䛾

✵Ẽ㔞䜢ྛ✀᮲௳䛻ᛂ䛨䛶᭱㐺໬䛩䜛ไᚚ䜢ᑟධ䛩䜛䛣

䛸䛻䜘䜚䚸┬䜶䝛䝹䜼䞊໬䜢ᅗ䜛䚹

ᆺ䛾㧗ᗘฎ⌮᪉ᘧ䠄㻜㻚㻞㻡㼗㼃㼔㻛㼙
㻟
⛬ᗘ䠅䛸ẚ㍑䛩䜛䛸ⱝᖸ㧗䛟䚸

㻹㻮㻾ᕷሙᣑ኱䛾䛯䜑䛻䛿᭦䛺䜛┬䜶䝛䝹䜼䞊໬䛜ᚲせ䛷䛒䜛䚹

⭷Ὑί⏝✵Ẽཬ䜃⿵ຓᩓẼ⏝✵Ẽ䛻ᑐ䛧䚸௨ୗ䛾ไᚚ

䜢⾜䛖䛣䛸䛷䚸✵Ẽ㔞䛾᭱㐺໬䜢ᅗ䜛䚹

㻔㻝䠅⭷ᕪᅽண 䝰䝕䝹䜢⏝䛔䛯⭷Ὑί⏝✵Ẽ㔞ไᚚ

㻹㻮㻾䛷䛿䚸⭷㠃䛾Ὑί䛸䛧䛶䚸ᖖ᫬⭷䝴䝙䝑䝖ୗ㒊䜘䜚

✵Ẽ䜢྿䛝㎸䜐䛣䛸䛻䜘䜛≀⌮Ὑί䛸⭷䛾┠ワ䜎䜚䛾ᣦᶆ

䛷䛒䜛⭷ᕪᅽ㻔㼀㻹㻼㻕䛜୍ᐃ௨ୖ䛻ୖ᪼䛧䛯㝿䛻ḟளሷ⣲

㓟䝘䝖䝸䜴䝮➼䛻䜘䜛⸆ᾮὙί䜢ᐇ᪋䛩䜛䚹ᚑ᮶䛿ᖖ᫬୍

ᐃ㔞䛷䛒䛳䛯⭷Ὑί⏝✵Ẽ㔞䛻ᑐ䛧䚸ྛ✀䝉䞁䝃᝟ሗ䛛

䜙ᩘ᪥ඛ䛾⭷ᕪᅽ䜢ண 䛧䚸タᐃ䛧䛯⸆ᾮὙί㛫㝸䜢☜

ಖ䛩䜛䛯䜑䛻ᚲせ䛺✵Ẽ㔞䜢⟬ฟ䛧䛶ไᚚ䜢⾜䛖䠄ᅗ㻞䠅䚹

㻞 䠉 㻝 㛤Ⓨ䛾䝁䞁䝉䝥䝖

ලయⓗ䛻䛿䚸⸆ᾮὙί䛸⸆ᾮὙί䛾㛫䛾⭷ᕪᅽ┠ᶆ

᭤⥺䜢タᐃ䛧䚸䛭䜜䛻ἢ䛖䜘䛖䛻⭷Ὑί⏝✵Ẽ㔞䜢ไᚚ䛩

䜛䚹Ὑί✵Ẽ㔞䜢⌧≧⥔ᣢ䛧䛯ሙྜ䛾ᩘ᪥ඛ䛾⭷ᕪᅽ䜢

ண 䝰䝕䝹䛻䜘䜚ண 䛧䚸䛭䛾್䛜┠ᶆ᭤⥺䜢ୗᅇ䜛ሙྜ

䛻䛿✵Ẽ㔞䜢పῶ䛥䛫䚸ୖᅇ䜛ሙྜ䛻䛿✵Ẽ㔞䜢ቑຍ䛥

䛫䜛䜘䛖ไᚚ䛩䜛㻔ᅗ㻟㻕䚹

ᅗ 㻟䚷⭷ᕪᅽண 䜢⏝䛔䛯⭷Ὑί⏝✵Ẽ㔞ไᚚ䛾ᴫᛕᅗ
㻲㼕㼓㻚㻌㻟㻌Concept of Membrane Scour Air Control Using 
Transmembrane Pressure (TMP) Predictive Model

ᅗ 㻞䚷⭷Ὑί⏝✵Ẽ㔞ไᚚ䛾ᴫᛕ
㻲㼕㼓㻚㻌㻞㻌Concept of Membrane Scour Air Control

ᅗ 㻝䚷ᚑ᮶ 㻹㻮㻾✵Ẽ㔞ไᚚ
㻲㼕㼓㻚㻌㻝㻌Conventional MBR System

⭷䝴䝙䝑䝖 䠄㻿㻼㻢㻜㻜䠅
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㻠㻚 㛤Ⓨᢏ⾡

㻠㻚㻝㻚㻝䚷⭷ᕪᅽண 䝰䝕䝹䛾❧᱌
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䛴䛷䛒䜛㒊ศ᭱ᑠ஧஌ἲ䠄௨ୗ䚸㻼㻸㻿䛸䛩䜛䠅䜢⏝䛔䛯
㻞䠅㻟䠅
䚹

㼀㻹㻼ண 䛿䚸䜝㐣᢬ᢠ䝰䝕䝹䛸㛢ሰ䝰䝕䝹䛻⥺ᙧᅇᖐ

䝰䝕䝹䜢⤌䜏ྜ䜟䛫䛯ண 䝰䝕䝹䜢⏝䛔䛶⾜䛳䛯䚹

䜝㐣᢬ᢠ䝰䝕䝹䠖㼀㻹㻼㻔㼠㻕䠙䃛㻔㼠㻕㽢㻶㻔㼠㻕㽢㻾㻔㼠㻕㻌 䡡䡡䡡䡡㻔㻝㻕

㛢ሰ䝰䝕䝹䠖㼐㻾㻔㼠㻕㻛㼐㼠䠙㼒㻔㼄㻔㼠㻕㻕㽢㻾㻔㼠㻕
㼗
㻌 䡡䡡䡡䡡㻔㻞㻕

⥺ᙧᅇᖐ䝰䝕䝹䠖㼒㻔㼄㻔㼠㻕㻕㻩㼒㻔㼄㻝㻔㼠㻕㻘㼄㻞㻔㼠㻕㻘䈈㻘㼄㼚㻔㼠㻕㻕

䚷㻩㼍㻝㽢㼄㻝㻔㼠㻕㻗㻌㼍㻞㽢㼄㻞㻔㼠㻕㻗䞉䞉䞉䠇㼍㼚㽢㼄㼚㻔㼠㻕㻌 䡡䡡䡡䡡㻔㻟㻕

䛣䛣䛷㼀㻹㻼㻔㼠㻕㼇㼗㻼㼍㼉䛿⭷ᕪᅽ䚸䃛㻔㼠㻕㼇㼗㻼㼍䡡᪥㼉䛿⢓ᛶಀ

ᩘ䚸㻶㻔㼠㻕㼇㼙㻛᪥㼉䛿䝣䝷䝑䜽䝇䚸㻾㻔㼠㻕㼇㻝㻛㼙㼉䛿䜝㐣᢬ᢠ䚸㼗䛿

⭷㛢ሰᶵᵓ䛻౫Ꮡ䛩䜛ᐃᩘ䛷䛒䜚䚸㼗㻩㻝䜢௬ᐃ䛧䛯䚹䜎䛯

㼒㻔㼄㻔㼠㻕㻕䛿㛢ሰ䝰䝕䝹䛾ಀᩘ䛷䛒䜛䛜䚸䜝㐣᢬ᢠኚ໬䛾せ

ᅉኚᩘ㼄㻔㼠㻕䛾⥺ᙧᅇᖐ䝰䝕䝹䛷⾲䛥䜜䜛䛸௬ᐃ䛧䚸ಀᩘ

㼍㼕䚸㼕㻩㻝㻘䡡䡡䡡㻘㼚䠄㼚䠖せᅉኚᩘ䛾ᩘ䠅䛿㻼㻸㻿䛻䜘䜚ྠᐃ䛧䛯䚹せ

ᅉኚᩘ㼄㼕㻔㼠㻕䛿䚸䝣䝷䝑䜽䝇䚸㻹㻸㻿㻿䠄཯ᛂ䝍䞁䜽άᛶởἾ⃰

ᗘ䠅䚸⭷Ὑί⏝✵Ẽ㔞䛺䛹䜢ྵ䜐䚹䛺䛚㼀㻹㻼㻔㼠㻕䛿䝣䝷䝑䜽

䝇㻶㻔㼠㻕䛾ኚ໬䛻䜒౫Ꮡ䛩䜛䛯䜑䚸㻹㻮㻾᪋タ䛾ᐃ᱁䝣䝷䝑䜽

䝇㻶㼞䜢ᇶ‽䛸䛧䛯㼀㻹㻼㼞㻔㼠㻕㻩㻌䃛㻔㼠㻕㽢㻶㼞㽢㻾㻔㼠㻕㻩㼀㻹㻼㻔㼠㻕㻌㽢㻶㼞㻌㻛

㻶㻔㼠㻕䜢ᐃ⩏䛧䛶㻌㼀㻹㻼㼞㻔㼠㻕䛾ண 䜢⾜䛖䛣䛸䛸䛧䛯䚹㼀㻹㻼㼞㻔㼠㻕䛿

ᐇ㉁ⓗ䛻䛿䜝㐣᢬ᢠ㻾㻔㼠㻕䜢ព࿡䛧䚸䛣䜜䜢㼀㻹㻼㻔㼠㻕䛾ḟඖ

䛷ぢ䛯䜒䛾䛷䛒䜛䚹䃛㻔㼠㻕䜢୍ᐃ್䛸௬ᐃ䛩䜛䛸䚸㼀㻹㻼㼞㻔㼠㻕䛻

䛴䛔䛶䜒㻔㻞㻕ᘧ䛜ᡂ❧䛩䜛䚹

㻠㻚㻝㻚㻞䚷⭷ᕪᅽண 䝰䝕䝹䛾ホ౯

㻹㻮㻾䝥䝷䞁䝖㻞䛛ᡤ䠄㻭䚸㻮䠅䛻䛚䛡䜛㐣ཤ䛾㐠⏝䝕䞊䝍

䜢⏝䛔䛶ಀᩘ䝟䝷䝯䞊䝍㼍㼕䚷㻔㼕㻩㻝㻘䡡䡡䡡㻘㼚㻕䛾Ỵᐃཬ䜃ホ౯䜢

⾜䛳䛯䚹㐠⏝䝕䞊䝍䛻䛿䚸⭷ᕪᅽ䚸䝣䝷䝑䜽䝇䚸㻹㻸㻿㻿䚸㼜㻴䚸

㻰㻻䚸⭷Ὑί⏝✵Ẽ㔞䚸⿵ຓᩓẼ⏝✵Ẽ㔞➼䚸㻞㻜㡯┠䛜

ྵ䜎䜜䚸䛭䜜䜙䛛䜙ྜᡂ䛥䜜䜛㡯┠䜒ྵ䜑䚸㻝᪥༢఩䛾᫬

⣔ิ䝕䞊䝍䜢⏝䛔䛯䚹䛣䛾䛖䛱䚸ฟຊ䛸䛩䜛㼀㻹㻼䛻ᑐ䛧䚸┦

㛵䛜㧗䛔㡯┠䜢㑅ᐃ䛧䚸せᅉኚᩘ㼄㼕㻔㼠㻕䛸䛧䛯䚹

䝥䝷䞁䝖㻭䚸㻮䛭䜜䛮䜜䛻䛴䛔䛶䚸୍㒊ᮇ㛫䛾䝕䞊䝍䜢

⏝䛔䛶㻼㻸㻿䛻䜘䜚ಀᩘ䝟䝷䝯䞊䝍䠄㼍㼕䠅䜢ྠᐃ䛧䚸඲ᮇ㛫䛾

䝕䞊䝍䜢⏝䛔䛶ண ⢭ᗘ䜢ホ౯䛧䛯䚹

㻠 䠉 㻝 ⭷ᕪᅽண 䝰䝕䝹䜢⏝䛔䛯⭷Ὑί⏝✵Ẽ㔞ไᚚ

㻔㻞䠅㻌䜰䞁䝰䝙䜰ᛶ❅⣲⃰ᗘィ䠄㻺㻴4㻙㻺ィ䠅䜢⏝䛔䛯⿵ຓᩓ

Ẽ⏝✵Ẽ㔞ไᚚ

ୗỈฎ⌮䛷䛿⏕≀ฎ⌮䛻ᚲせ䛺✵Ẽ䜢౪⤥䛧䛶䛚䜚䚸

୍⯡ⓗ䛻䛭䛾✵Ẽ㔞ไᚚ䛿䚸㻰㻻䠄⁐Ꮡ㓟⣲䠅䜢୍ᐃ䛻ಖ

䛴䜘䛖ไᚚ䛩䜛䚹䛧䛛䛧䚸ὶධỈ㔞䜔Ỉ㉁䛾ୖ᪼䛻䜘䜛㈇

Ⲵୖ᪼᫬䛻ฎ⌮୙㊊䛸䛺䜙䛺䛔䜘䛖వ⿱䜢䜏䛯㻰㻻┠ᶆ್

䜢タᐃ䛧䛶䛔䜛䚹

ᮏไᚚ䛷䛿䚸ฎ⌮Ỉ䛾䜰䞁䝰䝙䜰ᛶ❅⣲⃰ᗘ䜢㐃⥆

 ᐃ䛧㻰㻻ไᚚ䛾┠ᶆ್䜢㐺ṇ໬䛩䜛䛣䛸䛷䚸◪໬ᛶ⬟

䜢☜ಖ䛩䜛䛯䜑䛻ᚲせ䛺✵Ẽ㔞䛷䛾ไᚚ䜢⾜䛖䠄௨ୗ䚸

㻺㻴4㻙㻺㻛㻰㻻ไᚚ䠅䚹ὶධ㈇Ⲵኚື䛻ᑐ䛧䛶䚸䜘䜚㐺ษ䛺ไ

ᚚ䜢⾜䛖䛣䛸䛷䚸⿵ຓᩓẼ⏝✵Ẽ㔞䜢᭱ᑠ໬䛩䜛䚹

㻟㻚 ゎỴ䛩䜉䛝ᢏ⾡ㄢ㢟

㻔㻝㻕⭷ᕪᅽண 䝰䝕䝹䜢⏝䛔䛯⭷Ὑί⏝✵Ẽ㔞ไᚚ

ᮏไᚚ䜢㛤Ⓨ䛩䜛䛯䜑䛾୺䛺ㄢ㢟䜢௨ୗ䛻䛒䛢䜛䚹

䐟⭷ᕪᅽண 䝰䝕䝹䛾❧᱌

䐠せᅉኚᩘ䛾㑅ᐃ䚸䝟䝷䝯䞊䝍ྠᐃ

䐡ண ┠ᶆ᭤⥺䛾タᐃ

䐢ண 㻼㻵䠄ẚ౛✚ศ䠅ไᚚ䛾☜❧

䐣⭷ᕪᅽண 䝰䝕䝹ホ౯

㻔䠎㻕㻺㻴4㻙㻺ィ䜢⏝䛔䛯⿵ຓᩓẼ⏝✵Ẽ㔞ไᚚ

ᮏไᚚ䛿䚸ᚑ᮶䛾ฎ⌮᪉ᘧ䛻䛚䛔䛶᪤䛻ᐇ⦼䛾䛒䜛ᢏ⾡䛸

䛺䜛䛯䜑䚸㻹㻮㻾䛻㐺⏝䛧䚸ไᚚୖ䛾ㄢ㢟䛾ᢳฟ䞉ᨵⰋ䜢⾜䛖䚹

ᢏ⾡ⓗㄢ㢟䜢௨ୗ䛻䛒䛢䜛䚹

䐟㻺㻴4㻙㻺ィ䛾䝗䝸䝣䝖᭷↓䛚䜘䜃㟁ᴟᑑ࿨

䐠㻺㻴4㻙㻺⃰ᗘ䛛䜙㻰㻻┠ᶆ್䛾タᐃ᪉ἲ᭱㐺໬

䐡㻺㻴4㻙㻺㻛㻰㻻ไᚚホ౯

ᚑ᮶㧗ᗘฎ⌮ἲ䛾Ỉ㔞䛒䛯䜚䛾ᾘ㈝㟁ຊ㻜㻚㻞㻡㻌㼗㼃㼔㻛㼙
㻟

௨ୗ䜢㐩ᡂ䛩䜛䛯䜑䚸⭷Ὑί⏝✵Ẽ㔞ไᚚ䛚䜘䜃⿵ຓᩓ

㻞䠉 㻞┠ᶆ್

Ẽ⏝✵Ẽ㔞ไᚚ䜘䜚䚸✵Ẽ㔞඲య䛷㻞㻡㻑䛾๐ῶ䜢┠ᶆ䛸

䛩䜛䚹
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㻠㻚㻝㻚㻟䚷ண ┠ᶆ᭤⥺䛾タᐃ᪉ἲ

㼀㻹㻼䛾ไᚚ┠ᶆ䛿㼀㻹㻼㼞㻔㼠㻕䛻ᑐ䛩䜛┠ᶆ䜢つᐃ䛩䜛䜒

䛾䛷䛒䜚䚸㻔㻝㻕ᘧ䚸㻔㻞㻕ᘧ䛻䛚䛔䛶䃛㻔㼠㻕㻩䃛䚸㼒㻔㼄㻔㼠㻕㻕㻩㻲䠄୍ᐃ

್䠅䛸௬ᐃ䛧䛯㻔㻠㻕ᘧ䜢⏝䛔䛶ᐃ⩏䛩䜛䚹
㻠㻕

㼐㼀㻹㻼㼞㼑㼒㻔㼠㻕㻛㼐㼠䠙㻲㽢㼀㻹㻼㼞㼑㼒㻔㼠㻕
㼗㻜
䡡䡡䡡䡡䡡䡡䡡䡡㻔㻠㻕

⸆ᾮὙί┤ᚋ䛾ึᮇ್㼀㻹㻼㻜䚸⸆ᾮὙίᐇ᪋䜢ุᐃ䛩

䜛ୖ㝈್㼀㻹㻼㼘㼕㼙䚸⸆ᾮὙί࿘ᮇ㻸䚸䛚䜘䜃䜉䛝஌ᐃᩘ㼗㻜

䜢ᅛᐃ䛩䜛䛸䚸㻔㻠㻕ᘧ䛾㻲䛾್䛜୍ព䛻Ỵ䜎䜛䚹䛺䛚ไᚚ┠

ᶆ䛾ᙧ≧䛿䚸㼗㻜䛾್䛻ᛂ䛨䛶ᅗ㻠䛻♧䛩䜘䛖䛻ኚ໬䛩䜛䚹

㻠㻚㻝㻚㻠䚷ண 㻼㻵ไᚚ䛾ホ౯

㻔㻝㻕䡚㻔㻟㻕ᘧ䛛䜙ᚓ䜙䜜䜛㼀㻹㻼㼞㻔㼠㻕䛾ண ್䛸㻔㻠㻕ᘧ䛛䜙ᚓ

䜙䜜䜛ไᚚ┠ᶆ㼀㻹㻼㼞㼑㼒㻔㼠㻕䛾ண ㄗᕪ㼑㻔㼠㻕䜢ᑠ䛥䛟䛩䜛䜘䛖

䛻䚸㻔㻡㻕ᘧ䛾ண 㻼㻵ไᚚ䛷⭷Ὑί⏝✵Ẽ㔞㻽㼎㻔㼠㻕䜢⟬ฟ䛩

䜛䚹䛣䛾ไᚚ䛿䚸㼀㻹㻼㼞㻔㼠㻕䜢㼀㻹㻼㼞㼑㼒㻔㼠㻕䛻㏆䛵䛡䜛䜘䛖䛻⭷Ὑ

ྡྂᒇᕷᏲᒣỈฎ⌮䝉䞁䝍䞊㻹㻮㻾᪋タ䛾⭷䝴䝙䝑䝖

䠄㻾㼃㻠㻜㻜㽢㻝㻞ྎ䠅䛾䛖䛱䚸㻞ྎ䜢ᐇドタഛ⏝䛻⊂❧㐠㌿䛷

䛝䜛䜘䛖ᨵ㐀䜢⾜䛔䚸⭷Ὑί⏝✵Ẽ㔞ไᚚ䛾ຠᯝ䜢᳨ド

䛧䛶䛔䜛䚹

㻞䛴䛾⭷䝴䝙䝑䝖䛾୍᪉䜢䚸⭷Ὑί⏝✵Ẽ㔞ไᚚ䜢㐺

⏝䛩䜛ᐇド䝴䝙䝑䝖䛸䛧䚸䜒䛖୍᪉䜢䚸ᐃ᱁✵Ẽ㔞㻞㻚㻤㼙
㻟
/

㼙㼕㼚䛷㐠㌿䛩䜛ᑐ↷䝴䝙䝑䝖䛸䛧䛯䚹㻝ᅇ䛾⸆ᾮὙί࿘ᮇ

䜢㻝㻾㼁㻺䛸䛧䛶䚸ᐇド䝴䝙䝑䝖䛾ண 㻼㻵ไᚚ䛾㻷㼜䛸㼀㻵䛿䚸

㻾㼁㻺㻝㛤ጞ๓䛻ண䜑ㄪᩚ䛧䚸ண 䝰䝕䝹䛾䝟䝷䝯䞊䝍㼍㼕䚸

㼕㻩㻝㻘䡡䡡䡡㻘㼚䛿ᩥ⊩㻞㻕䛷ྠᐃ䛧䛯್䜢⏝䛔䚸ண ᮇ㛫㼀㼜㼞㼑㻩㻝

᪥䛸䛧䛯䚹ไᚚ┠ᶆ䛾䝟䝷䝯䞊䝍㼗㻜䛿㻾㼁㻺㻝䛷㼗㻜㻩㻝㻔㻩㼗㻕䜢タ

ᐃ䛧䚸⭷Ὑί⏝✵Ẽ㔞䛾ືస䜢☜ㄆ䛧䛺䛜䜙㻾㼁㻺ẖ䛻㻝䡚

㻞㻚㻠䛾⠊ᅖ䛷ㄪᩚ䛧䛯䚹ᐃᛶホ౯䛸䛧䛶䚸⭷Ὑί⏝✵Ẽ㔞

ไᚚ䛜᝿ᐃ䛹䛚䜚ືస䛩䜛䛛ྰ䛛䜢ホ౯䛧䛯䚹䜎䛯䚸ᐃ㔞

ホ౯䛸䛧䛶ᑐ↷䝴䝙䝑䝖䛾✵Ẽ㔞䛻ᑐ䛩䜛✵Ẽ㔞๐ῶ⋡

䜢ồ䜑䛯䚹

䝥䝷䞁䝖㻭ཬ䜃㻮䛻䛚䛡䜛㻝䡚㻢᪥ඛ䛾⭷ᕪᅽண ್䛸ᐇ

 ್䛾┦㛵ಀᩘ䜢⾲㻝䛻♧䛩䚹䝥䝷䞁䝖㻭䛿ὶධỈ㔞ኚື

䛜ᑠ䛥䛔䛜䚸䝥䝷䞁䝖㻮䛿ὶධỈ㔞ኚື䛜኱䛝䛔䝥䝷䞁䝖䛷

䛒䜛䚹㻝᪥ඛண 䛿䚸䛔䛪䜜䛾䝥䝷䞁䝖䛻䛚䛔䛶䜒䚸㻜㻚㻥㻣䛸

㧗䛔⢭ᗘ䛷ண 䛷䛝䛯䚹ண ᪥ᩘ䜢ᘏ䜀䛩䛸⢭ᗘ䛿ᚎ䚻

䛻పୗ䛩䜛䛜䚸䝥䝷䞁䝖㻮䛾┤᥋ண 䝰䝕䝹䜢㝖䛡䜀䚸㻟᪥

ඛண 䛷䜒┦㛵ಀᩘ㻜㻚㻤㻢䡚㻜㻚㻤㻤䚸㻡᪥ඛண 䛷㻜㻚㻣㻠䡚㻜㻚㻣㻤

䛸ẚ㍑ⓗ⢭ᗘ䛷ண 䛷䛝䛯䚹᮲௳䛾␗䛺䜛䝥䝷䞁䝖㻭䚸㻮䛻

䛶㧗䛔⢭ᗘ䛷ண 䛷䛝䛯䛣䛸䛛䜙䚸ᮏ䝰䝕䝹䜢ண 䝰䝕䝹

䛸䛧䛶᥇⏝䛧䛯䚹

ί⏝✵Ẽ㔞䜢ㄪᩚ䛩䜛䜒䛾䛷䛒䜛䛜䚸せᅉኚᩘ㼄㼕㻔㼠㻕䛻䜘䛳

䛶ኚ໬䛩䜛㻔㻟㻕ᘧ䛾㛢ሰ䝰䝕䝹䛾ಀᩘ㼒㻔㼄㻔㼠㻕㻕䜢㻔㻠㻕ᘧ䛾㻲䛻

୍⮴䛩䜛䜘䛖䛻✵Ẽ㔞䜢ㄪᩚ䛩䜛䜒䛾䛸ぢ䜛䛣䛸䜒䛷䛝䜛䚹

㻌䡡䡡㻔㻡㻕

䛣䛣䛷㼑㻔㼠㻕㻩㼀㻹㻼㼞㻔㼠㻕㻙㼀㻹㻼㼞㼑㼒㻔㼠㻕䚸㼀㼜㼞㼑䛿ண ᮇ㛫䛾㛗

䛥䚸㻷㼜䛸㼀㻵䛿ண 㻼㻵ไᚚ䛾ไᚚ䝟䝷䝯䞊䝍䛷䛒䜛䚹

ᮏไᚚ䛾ㄪᩚ䝟䝷䝯䞊䝍䛿䚸㼍㼕䚸㼗䚸㼀㼜㼞㼑㻔ண 䝰䝕䝹㻕䚸

㼗㻜㻔ไᚚ┠ᶆ㻕䚸㻷㼜䚸㼀㻵㻔ண 㻼㻵ไᚚ㻕䛷䛒䜛䚹ண 䝰䝕䝹䝟

䝷䝯䞊䝍䛾ጇᙜᛶ䛿ホ౯୰䛷䛒䜚䚸ண 㻼㻵ไᚚ䝟䝷䝯䞊䝍

䛿㏻ᖖ䛾㻼㻵ไᚚ䛾ㄪᩚἲ䛻‽䛪䜛䛯䜑䚸䛣䛣䛷䛿㼗㻜䛾ㄪ

ᩚ䛾ᇶᮏⓗ䛺⪃䛘᪉䜢♧䛩䚹ᅗ㻠䜘䜚䚸㼗㻜䜢኱䛝䛟䛩䜛䛸䚸

⸆ᾮὙίᚋ䛧䜀䜙䛟㼀㻹㻼䜢ప䛟⥔ᣢ䛧䚸ḟ䛾⸆ᾮὙί┤๓

䛻ᛴ⃭䛻㼀㻹㻼䜢ቑຍ䛥䛫䜛┠ᶆ䛸䛺䜛䚹䛭䛾䛯䜑䚸㼗㻜䜢኱

䛝䛟䛩䜛䛸⸆ᾮὙίᚋ䛿ẚ㍑ⓗ㧗䛔✵Ẽ㔞䜢⥔ᣢ䛧䚸ḟ

䛾⸆ᾮὙί๓䛻୙ᚲせ䛺✵Ẽ㔞䜢๐ῶ䛩䜛䜘䛖䛻ືస䛩

䜛䚹㏫䛻㼗㻜䜢ᑠ䛥䛟䛩䜛䛸䚸⸆ᾮὙίᚋ䛻✵Ẽ㔞䜢๐ῶ䛧䚸

㼀㻹㻼䛜ୖ᪼䛧䛯᫬䛻✵Ẽ㔞䜢ቑຍ䛥䛫䜛䚹䛣䛾≉ᚩ䜢฼

⏝䛧䛶䚸⭷Ὑί⏝✵Ẽ㔞䜢ㄪᩚ䛷䛝䜛㻔ᅗ㻡ཧ↷㻕䚹

⾲ 㻝䚷⭷ᕪᅽண ್䛸ᐇ ್䛾┦㛵ಀᩘ
㼀㼍㼎㼘㼑㻌㻝㻌&orrelation &oefficient EetZeen Predicted T0P  

and Measured TMP (Indirect Prediction)

㻝᪥ඛ

ண 

㻞᪥ඛ

ண 

㻟᪥ඛ

ண 

㻠᪥ඛ

ண 

㻡᪥ඛ

ண 

㻢᪥ඛ

ண 

䝥䝷䞁䝖㻭 㻜㻚㻥㻣 㻜㻚㻥㻟 㻜㻚㻤㻤 㻜㻚㻤㻟 㻜㻚㻣㻤 㻜㻚㻣㻠

䝥䝷䞁䝖㻮 㻜㻚㻥㻣 㻜㻚㻥㻞 㻜㻚㻤㻢 㻜㻚㻤㻜 㻜㻚㻣㻠 㻜㻚㻢㻥

ᅗ 㻡䚷㼗㻜 䛾್䛸⭷Ὑί⏝✵Ẽ㔞ไᚚືస䛾㛵ಀ
㻲㼕㼓㻚㻌㻡㻌Relation between k0 and Membrane Scour Air Control

ᅗ 㻠䚷㼗㻜 䛾್䛸ไᚚ┠ᶆ᭤⥺ᙧ≧䛾㛵ಀ
㻲㼕㼓㻚㻌㻠㻌Relation between k0 and Target Curve
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㻝㻜㻜

㻠㻚㻞㻚㻝䚷㻌㻺㻴4㻙㻺⃰ᗘィ䜢⏝䛔䛯⿵ຓᩓẼ⏝✵Ẽ㔞ไᚚ䛾ホ౯᪉ἲ

㻺㻴4㻙㻺⃰ᗘィ䛻䜘䜛⿵ຓᩓẼ⏝✵Ẽ㔞๐ῶ䛿䚸ᮇ㛫䜢

༊ษ䛳䛶ᚑ᮶䛾㻰㻻ไᚚ䛸㻺㻴4㻙㻺㻛㻰㻻ไᚚ䛾㐠㌿䜢⾜䛔䚸

䛭䛾ᕪ䜢ホ౯䛧䛯䚹⭷Ὑίไᚚ䛾ヨ㦂䛸୪⾜䛧䛶ヨ㦂䜢

⾜䛳䛯䛯䜑䚸ᮇ㛫䛻䜘䜚Ỉ㔞䜔⭷Ὑί⏝✵Ẽ㔞➼䛾᮲௳

䛜␗䛺䜛䚹䜘䛳䛶䚸㻺㻴4㻙㻺㻛㻰㻻ไᚚ䛾ホ౯䛿䚸༢఩Ỉ㔞ᙜ

䜚䛾㓟⣲౪⤥㔞䠄㻿㻻㻾㻕䛻䜘䜚⾜䛳䛯䚹䜎䛯䚸㻺㻴4㻙㻺⃰ᗘィ

䛻䛴䛔䛶䚸䝗䝸䝣䝖䠄 ᐃ್䛾䝈䝺䠅䛜䛹䛾䛟䜙䛔䛾㢖ᗘ䛷

⏕䛨䜛䛾䛛䚸䝗䝸䝣䝖䛜⏕䛨䛯ሙྜ䛻ᐃᮇᰯṇ䛻䜘䜚ᅇ᚟

ྍ⬟䛺䛾䛛䚸㟁ᴟᑑ࿨䛿䛹䛾䛟䜙䛔䛺䛾䛛䜢☜ㄆ䛧䛯䚹

㻠㻚㻞㻚㻞䚷㻺㻴4㻙㻺⃰ᗘィ䜢⏝䛔䛯⿵ຓᩓẼ⏝✵Ẽ㔞ไᚚ䛾⤖ᯝ

㻺㻴4㻙㻺⃰ᗘ䛛䜙㻰㻻┠ᶆ್䛾タᐃ䛿ᅗ㻣䛻♧䛧䛯ไᚚ

┠ᶆ᭤⥺䛻䛶⾜䛳䛯䚹Ỉ㉁䜢㔜ど䛧䛯᭤⥺䛸┬䜶䝛䜢㔜

ど䛧䛯᭤⥺䛻䛶ホ౯䛧䛯⤖ᯝ䚸┬䜶䝛㔜ど䛷䛿ฎ⌮Ỉ䛾

㻺㻴4㻙㻺⃰ᗘ䛜㻝㼙㼓㻛㻸䜢㉸䛘䛶㧗䛟䛺䜛ሙྜ䛜䛒䛳䛯䛯䜑䚸

Ỉ㉁䜢㔜ど䛧䛯᭤⥺䛷ホ౯䛩䜛䛣䛸䛸䛧䛯䚹

ᅗ㻤䛻ホ౯⤖ᯝ䛾୍౛䜢♧䛩䚹㻺㻴4㻙㻺㻛㻰㻻ไᚚ䛷䛾༢

఩Ỉ㔞ᙜ䜚䛾㻿㻻㻾䛜㻰㻻ไᚚ䛸ẚ䜉䛶㻝㻣㻚㻡㻑๐ῶ䛥䜜䛯䚹䛣

䛾๐ῶ⋡䛿䚸⭷Ὑί⏝✵Ẽ㔞䛜ྠ䛨䛸䛧䛯ሙྜ䚸⿵ຓᩓ

Ẽ⏝✵Ẽ㔞䛸䛧䛶⣙㻣㻜㻑䛾๐ῶ䛻┦ᙜ䛩䜛䚹

㻝ᖺ㛫䛾㐠㌿䛻䜘䜛㻺㻴4㻙㻺⃰ᗘィ䛾⥔ᣢ⟶⌮ᛶ䛻䛴䛔

䛶䚸䝗䝸䝣䝖䛿ᖺ㻞ᅇⓎ⏕䛧䛯䛜ᐃᮇᰯṇ䠄㻝ᅇ㻛᭶䠅䛻䛶Ᏻ

ᐃ䛧䛯 ᐃ䛜ྍ⬟䛷䛒䜛䛣䛸䚸㟁ᴟᑑ࿨䛿㻝ᖺ㛫䛷䛒䜛䛣

䛸䛜☜ㄆ䛷䛝䚸㻹㻮㻾䛻㐺⏝ྍ⬟䛷䛒䜛䛸ุ᩿䛧䛯䚹

㻠 䠉 㻞 䜰䞁䝰䝙䜰ᛶ❅⣲⃰ᗘィ䜢⏝䛔䛯⿵ຓᩓẼ⏝✵Ẽ㔞ไᚚ

⭷Ὑί⏝✵Ẽ㔞ไᚚ⤖ᯝ䛾୍౛䜢ᅗ㻢䛻♧䛩䚹⭷ᕪ

ᅽ䠄㼀㻹㻼䠅ண ㄗᕪ䛾኱ᑠ㛵ಀ䛻ᛂ䛨䛶᝿ᐃ䛹䛚䜚Ὑί

✵Ẽ㔞䛜ቑῶ䛩䜛䜘䛖ไᚚ䛥䜜䜛䛣䛸䜢☜ㄆ䛧䚸✵Ẽ㔞๐

ῶ⋡䛿㻝㻝㻚㻟㻑䛷䛒䛳䛯䚹䛯䛰䛧䚸⸆ᾮὙί┤ᚋ䛻䛧䜀䜙䛟㧗

䛔✵Ẽ㔞䜢⥔ᣢ䛧䛶䛚䜚䚸㼀㻹㻼ไᚚ┠ᶆ᭤⥺䛚䜘䜃㼀㻹㻼㻜

䜢᭱㐺䛻ㄪᩚ䛩䜛䛣䛸䛜䛷䛝䜜䜀䚸᭦䛺䜛✵Ẽ㔞䛾๐ῶ

䛜䛷䛝䜛ྍ⬟ᛶ䛜♧၀䛥䜜䛯䚹୍᪉䚸㻾㼁㻺䛾ᚋ༙䛷䛿䚸

㼀㻹㻼㼞㻔㼠㻕䛜┠ᶆ㼀㻹㻼㼞㼑㼒㻔㼠㻕䜘䜚䜒㧗䛟䛺䜚䚸᭱኱✵Ẽ㔞䜢⥔

ᣢ䛧䛶䜒㼀㻹㻼㼞㼑㼒㻔㼠㻕䛻㏣ᚑ䛥䛫䜛䛣䛸䛜䛷䛝䛺䛛䛳䛯䚹䛯䛰

䛧䚸ᐃ᱁✵Ẽ㔞㻔䍦᭱኱✵Ẽ㔞㻕䜢⥔ᣢ䛧䛯ᑐ↷䝴䝙䝑䝖

䛾㼀㻹㻼㼞㻔㼠㻕䜒䜋䜌ྠ䛨ᣲື䜢䛧䛶䛔䜛䛯䜑䚸⸆ᾮὙί࿘ᮇ

䛾タᐃ䜢㐺ṇ໬䛩䜛ᚲせᛶ䛜♧၀䛥䜜䛯䚹௨ୖ䛾⤖ᯝ

䛛䜙䚸௒ᚋ䛾ㄢ㢟䛸䛧䛶䚸⸆ᾮὙί┤ᚋ䛾㼀㻹㻼㻜䛾タᐃ᪉

ἲ䚸㼗㻜䛺䛹䛾䝟䝷䝯䞊䝍䛾᭱㐺䛺ㄪᩚἲ䚸䝣䝷䝑䜽䝇䜔⸆ᾮ

Ὑί┤ᚋ䛾㼀㻹㻼㼞㻔㼠㻕䛾್䛻ᛂ䛨䛯᭱㐺䛺⸆ᾮὙί࿘ᮇ䛾

タᐃἲ䛺䛹䜢ṧ䜚䛾ᐇドᮇ㛫䛻☜❧䛧䛶䛔䛟䚹

ᅗ 㻣䚷㻺㻴4㻙㻺㻛㻰㻻 ไᚚ┠ᶆ᭤⥺
㻲㼕㼓㻚㻌㻣㻌NH4-N/DO Control Target Curve

ᅗ 㻤䚷㻺㻴4㻙㻺㻛㻰㻻 ไᚚ⤖ᯝ
㻲㼕㼓㻚㻌㻤㻌Result of NH4-N/DO Control

ᅗ 㻢䚷⭷Ὑί✵Ẽ㔞ไᚚ⤖ᯝ
㻲㼕㼓㻚㻌㻢㻌Result of Membrane Scour Air Control



KUBOTA TECHNICAL REPORT No.51

┬
叿
吤
呂
吅
呎
໬
可
ᐇ
⌧
去
召
ス
吵
呎
ト
㻹
㻮
㻾
咁㻿
㻯
㻾
㼁
㻹
咂の
㛤
Ⓨ

　୍

⯡　

ㄽ　

ᩥ

9 9
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NOx (Nitrogen Oxides) are generated in incineration of 
Municipal Solid Waste (MSW) and two methods have 
been employed to reduce them: Selective Catalytic 
Reduction (SCR) and Selective Non-Catalytic Reduction 
(SNCR). The SCR method is to inject ammonia water into 
a catalytic reactor before the stack, and the SNCR 
method also injects ammonia water, but into the furnace. 
The former equipment is costly, but gives higher 
performance, enabling a guaranteed level lower than 50 
ppm. On the other hand, the latter method guarantees a 
level no higher than 100 ppm, but is less costly. 

:ith the recent stringent financial situation in puElic 
projects, reduction of Life Cycle Cost (LCC) has become 
one of the most important requirements. In response to 
this, Kubota Environment Service Co.,Ltd. and Kubota 
Corporation(Water and Environment R&D Dept). 
achieved a NOx concentration of lower than 20 ppm 
without an SCR reactor. This consists of two steps: 
suppression of NOx generation by low excess air ratio 
combustion using exhaust gas recirculation (EGR); and 
improvement of SNCR reduction efficiency. The above 
achievement, which leads to cost reductions in 
construction and operation, and the improvement of 
poZer generation efficiency due to the reduction in steam 
for the SCR, is expected to contribute to considerable LCC 
reductions.

䛆Key Word䛇 
MSW Incinerator, Catalyst, EGR, SNCR
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The large-type Johkasou is a large-scale sewage 
treatment tank for the drainage of apartments, hospitals, 
factories and public facilities, etc. In Japan, there is 
demand for approximately 1,500 units a year, and they 
are also sold overseas, mainly in Asia, as dispersal-type 
sewage treatment devices. The main demand from 
customers for the Johkasou after sewage treatment is the 
reduction of construction costs, while competitors have 
competed by downsizing. This paper reports the 
development of the large type Johkasou KTZ furnished 
with Kubota's original technology. It is the smallest model 
in the Johkasou market while maintaining equal sewage 
treatment performance and maintenance characteristics 
to conventional products.

䛆Key Word䛇 
Johkasou, Downsizing, Sponge
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Development of Compact Johkasou KTZ Type for Large Scale Facilities
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㻞 䠉 㻝 㛤Ⓨ䛾䝁䞁䝉䝥䝖

䛧䚸ᴗ⏺᭱ᑠ䝁䞁䝟䜽䝖ᆺί໬ᵴ䛻䜘䜚㢳ᐈ䛾᪋ᕤ㈝䜢኱

ᖜపῶ䛩䜛䛣䛸䜢㛤Ⓨ䛾䝁䞁䝉䝥䝖䛸䛧䛯䚹

䞉ᚑ᮶ᶵẚ⣙㻞㻜䠂䛾䝁䞁䝟䜽䝖໬䚹
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KUBOTA KASUI Corporation is an engineering 
company that produces environmental treatment plants, 
such as plants for wastewater treatment and waste gas 
treatment and provides those for private companies. By 
advancing our original technologies that realize both of 
environmental protection and economic efficiency, we 
have contributed to the development of industry and civil 
society. We expand our business activities not only in 
Japan but also in Southeast Asian market along with the 
overseas expansion of Japanese companies by offering 
comprehensive services including design, construction 
and maintenance. This report presents a case example of 
implementation of “KSIS (Kubota Smart Infrastructure 
System)”, a common platform for the remote monitoring 
and diagnosis, which is developed by KUBOTA to 
wastewater treatment plant.

䛆Key Word䛇 
Wastewater Treatment Plant, Remote Monitoring, 
CloudService
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䜢㐍໬䛥䛫䜛䛣䛸䛷䚸⏘ᴗ䛸♫఍䛾Ⓨᒎ䛻㈉⊩䛧䛶䛝䛯䚹䜎䛯䚸
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᪤䛻⮬἞య䛻䜘䛳䛶䛿䝫䝸䜶䝏䝺䞁⟶䜢ᣦᐃ䛩䜛䛸䛣䜝䜒ฟ

䛶䛔䜛䚹

ᑎ♫ྥ䛡䛷䛿䛒䜛䛜䚸ᅗ㻝䛻ᾘⅆ㓄⟶⏝㏵䜈䛾タ⨨౛䜢♧䛩䚹

䈜㻌▼Ἔ䝁䞁䝡䝘䞊䝖➼䛻䛚䛡䜛≉ᐃ㜵⅏᪋タ➼ཬ䜃㜵⅏䚸⤌⧊➼䛻㛵

䛩䜛┬௧㻔௨ୗ䛂▼⅏ἲ䛃䛸䛔䛖䚹㻕䛾୍㒊䜢ᨵṇ䛩䜛┬௧䚹

㻔㻞㻕᥎ᐃ㟂せ

㻌▼⅏ἲ䛾ᑐ㇟䛸䛺䜛௻ᴗ䛾事ᴗᡤᩜᆅ⥲㠃✚䛿⣙㻟㻜㻜

ⓒ୓㼙
㻞
䛷䚸ᩜタ䛥䜜䛶䛔䜛ᾘⅆ⟶䛾⥲ᘏ㛗䛿⣙㻝㻜㻘㻜㻜㻜㻌䟜䛸

䜒᥎ᐃ䛷䛝䜛䚹⟶ᮦ㈝䜔᭦᪂ᮇ㛫䜢⊂⮬䛻タᐃ䛧䛶䛾⟬ฟ

䛸䛺䜛䛜䚸ᕷሙつᶍ䛿ᩘⓒ൨෇㻛ᖺ䛸䛺䜛䚹

㻔㻟㻕ᾘⅆ⏝㓄⟶௨እ

㻌෭༷Ỉ䚸ᾏỈྲྀỈ䛸䛔䛳䛯ᾮయᦙ㏦䛻ຍ䛘䚸ືຊ⏝䜶䜰䞊

⏝䚸᤼Ẽ⏝䛸䛔䛳䛯⏝㏵䛜ᑐ㇟䛸䛺䜛䚹ᅗ㻞䛻ᾏỈྲྀỈ⏝䛻

䝫䝸䜶䝏䝺䞁⟶䛜౑⏝䛥䜜䛯౛䜢♧䛩䚹 ᅗ 㻞䚷ᾏỈྲྀỈ⟶䜈䛾タ⨨౛ 䠄࿧䜃ᚄ 㻠㻡㻜 䝫䝸䜶䝏䝺䞁⟶䠅
㻲㼕㼓㻚㻌㻞㻌PE Pipe for Seawater Intake (ND 450 mm)

ᅗ 㻝䚷ᑎ♫ᾘⅆ㓄⟶䜈䛾タ⨨౛ 䠄࿧䜃ᚄ 㻡㻜 䝫䝸䜶䝏䝺䞁⟶䠅
㻲㼕㼓㻚㻌㻝㻌PE Pipe for Firefighting Line in Shrine (ND 50 mm)
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㻟㻚㻌㻷㻯 䛾ྲྀ䜚⤌䜏䚷䚷䚷

㻠㻚 䛚䜟䜚䛻

㻷㻯䛿ྜᡂᶞ⬡⟶ᮦ䛻䛚䛡䜛ᅜෆ䝖䝑䝥䝯䞊䜹䛷䛒䜚䚸≉䛻䜲

䞁䝣䝷ศ㔝䛷䛭䛾ᙉ䜏䜢Ⓨ᥹䛧䛶䛝䛯䛜䚸䛭䛾ᕷሙ䛿ேཱྀῶ

䛻䜘䜛㟂せῶᑡ䛜୙ྍ㑊䛷䛒䜛䚹䛣䛾䜘䛖䛺≧ἣ䛻ᑐ䛧䚸⥅⥆

䛧䛯ᡂ㛗䜢┠ᣦ䛧䛶䚸᪂ᕷሙ䜈䛾ཧධ䜢ᶍ⣴䛧䛶䛝䛯䚹

௒ᅇྲྀ䜚ୖ䛢䛯䝥䝷䞁䝖ᕷሙ䛿䚸ᶞ⬡⟶䛾฼Ⅼ䛜⏕䛛䛫䜛

䛰䛡䛷䛺䛟䚸㻞㻜㻝㻡ᖺ䛾┬௧ᨵṇ䛻䜘䜛㏣䛔㢼䛜྿䛔䛶䛔䜛䚹

䜎䛯䚸䝥䝷䞁䝖ෆ䛾௚⏝㏵㓄⟶㻔෭༷Ỉ䚸䜶䜰䞊⏝䚸ᾏỈྲྀỈ䚸

➼㻕䜢ྵ䜑䜛䛸᭦䛻ྍ⬟ᛶ䛜ᗈ䛜䜛㨩ຊⓗ䛺ᕷሙ䛷䛒䜛䚹

ᮏᕷሙ䛷㔜せ䛸䛺䜛ᾘᏳㄆᐃ䛾ཱྀᚄᣑ኱䛸䚸䛚ᐈᵝ䛻䛸䛳

䛶౯᱁䝯䝸䝑䝖䛾䛒䜛ᥦ᱌䜢⾜䛔䚸䜘䜚㧗ရ㉁䛺䝟䜲䝥䝷䜲䞁䛾

ᥦ౪䜢㐍䜑䛶䛔䛟䚹

ၥྜ䛫ඛ䠖ᰴᘧ఍♫䜽䝪䝍䜿䝭䝑䜽䝇

㛤Ⓨ㒊䚷㻼㻱䞉䜲䞁䝣䝷䜾䝹䞊䝥

㼀㻱㻸䚷㻜㻣㻞㻙㻞㻠㻠㻙㻣㻝㻤㻤

䠄㻝䠅ᾘⅆ⏝㓄⟶ྥ䛡ホ౯

㻌ᡤ㎄䛾ᾘ㜵⨫䛾ุ᩿䛻ጤ䛽䜙䜜䜛㒊ศ䛿䛒䜛䛜䚸ᾘⅆ⏝㏵

䛻䛿䚸ཎ๎䛸䛧䛶᪥ᮏᾘ㜵タഛᏳ඲䝉䞁䝍䞊䛾ㄆᐃရ㻔௨ୗ

䛂ᾘᏳㄆᐃရ䛃䛸䛔䛖䚹㻕௨እ䛿౑⏝䛷䛝䛪䚸ྛ♫ᾘᏳㄆᐃရ

䛾ᣑ඘䛻ྲྀ䜚⤌䜣䛷䛔䜛䚹䛧䛛䛧䚸ㄆᐃ䛾ྲྀᚓ䛻䛿ᩘከ䛟䛾

ホ౯䛜⩏ົ௜䛡䜙䜜䛶䛚䜚㻔⾲㻝㻕䚸䛥䜙䛻ྛ䚻䛾ホ౯䛻ᑐ䛧

䛶䚸㼚ᩘ㻟ಶ䛷㻞ᅇ㻔事๓ヨ㦂䛸❧఍䛔ヨ㦂㻕䛾ᐇ᪋䛜ᐃ䜑䜙䜜

䛶䛔䜛䚹䛣䜜䜙኱㔞䛾䝃䞁䝥䝹㈝⏝䜔ホ౯సᴗ䛻ᑐᛂ䛧䚸䛛

䛴ᑐᛂ䛩䜛タഛ䜢᭷䛩䜛䛣䛸䛜ᾘᏳㄆᐃྲྀᚓ䛾᮲௳䛸䛺䜛䚹

㻌㻷㻯䛷䛿㻞㻜㻜㻟ᖺ㡭䛛䜙ᾘⅆ㓄⟶ྥ䛡〇ရྲྀᢅ䛔䜢㛤ጞ䛧䛶

䛚䜚㻔୍⯡䛾ᾘ㜵⏝タഛ㓄⟶䜈䛿㻞㻜㻜㻝ᖺ䛾ᾘ㜵ἲ᪋⾜つ

๎䛾ᨵṇ䛻䜘䜚฼⏝䛜ྍ⬟䛻䛺䛳䛶䛔䜛㻕䚸ᾘᏳㄆᐃ䜢࿧䜃

ᚄ㻡㻜㻌㼙㼙䛛䜙㻞㻜㻜㻌㼙㼙䜎䛷ྲྀᚓ䛧䛶䛝䛯䚹⌧ᅾ䛿䚸䝥䝷䞁䝖ᕷ

ሙ䛾ᾘⅆ㓄⟶䜢ྲྀ䜚㎸䜐䜉䛟䚸᭦䛻኱ཱྀᚄ䛾࿧䜃ᚄ㻞㻡㻜䚸

㻟㻜㻜㼙㼙䛾ᾘᏳㄆᐃ䜢㐍䜑䛶䛔䜛䚹タഛ㠃䛷䛿㛗ᮇ㟼Ỉᅽ

ヨ㦂⏝䛾኱ᆺỈᵴ䜢ᑟධ㻔ᅗ㻟㻕䚸௚䛾ホ౯㡯┠䛾タഛ኱ཱྀ

ᚄ໬䜒㡰ḟ㐍䜑䛶䛔䜛䚹

㻔㻞㻕኱ཱྀᚄ䛷䛾ᮦᕤ㈝⏝పῶ

㻌➇ྜ䛸䛺䜛㗰⟶䛿⁐᥋䛷䛾᥋ྜ䛜୍⯡ⓗ䛷䚸᥋ྜ᫬䛻⥅ᡭ

〇ရ䜢ᚲせ䛸䛧䛺䛔䚹䛣䜜䛻ᑐ䛧䛶䝫䝸䜶䝏䝺䞁⟶䛿㻱㻲䠄㟁Ẽ

⼥╔䠅᥋ྜ䠄ᅗ㻠䠅䛜ᅜෆ䛷䛿୍⯡ⓗ䛷䚸⟶௨እ䛻㻱㻲⥅ᡭ䛜ᚲ

せ䛸䛺䜛䛯䜑᪋ᕤ㈝䛜ୖ᪼䛧䚸≉䛻኱ཱྀᚄ䛷䛿㢧ⴭ䛸䛺䜛䚹

㻌䛣䜜䛻ᑐ䛧䚸㻱㻲⥅ᡭ䛜୙せ䛸䛺䜛㻮㻲䠄✺䛝ྜ䜟䛫䠅᥋ྜ䜢ᥦ

᱌䛧䛶䛔䜛䚹㻮㻲᥋ྜ䛿䝟䜲䝥䛾➃㒊䜢⁐䛛䛧䛶✺䛝ྜ䜟䛫

䜛᥋ྜ᪉ἲ䛾䛯䜑䚸⟶௨እ䛾⥅ᡭ䛿୙せ䛷䛒䜚䚸᪋ᕤ㈝䜢

ᢚ䛘䜛䛣䛸䛜䛷䛝䜛䚹཯㠃䚸᪋ᕤᡭ㡰䛿ⱝᖸ」㞧䛷䚸ᕤල䛾

ྲྀ䜚ᢅ䛔䜒㻱㻲᥋ྜ䜘䜚㞴䛧䛔䛜䚸䜾䝹䞊䝥఍♫䛷䛒䜛䜽䝪䝍

䝥䝷䝔䝑䜽䛜㻮㻲᥋ྜ䜢ྵ䜑䛯᪋ᕤཷὀ䚸䜎䛯䛿᪋ᕤᣦᑟ䜢

⾜䛖䛣䛸䛷ᑐᛂ䛧䛶䛔䜛䚹

⾲ 㻝䚷ᾘᏳㄆᐃホ౯㡯┠

㼀㼍㼎㼘㼑㻌㻝㻌Regulation for Firefighting Pipe

ホ౯㡯┠ ෆᐜᴫ␎

䐟እほ䞉ᵓ㐀䞉ᑍἲ➼ヨ㦂 ⏦ㄳ᭩㢮䛸䛾ᑍἲ䚸ᙧ≧䛾↷ྜ

䐠ᢲ䛧䛴䜆䛧ヨ㦂  ᗘ㻞䉝ୗ䛷㻝㼗㻺䛷䛾㍕Ⲵ

䐡⾪ᧁヨ㦂
 ᗘ㻙㻝㻤䚸㻜䚸㻞㻜䉝ୗ䛷㧗䛥㻝㻚㻡㼙䛛䜙㻌

㔜㗽䜢ⴠୗ

䐢⧞䜚㏉䛧 ᗘヨ㦂 ౑⏝ᅽຊୗ䛷䚸㻞䋽㻠㻜䉝䜢㻡ᅇ⧞䜚㏉䛩

䐣₃䜜ヨ㦂 㻜㻚㻝㻹㻼㼍䛾Ỉᅽୗ䛷㻟ศ㛫ಖᣢ

䐤⪏ᅽヨ㦂
₃䜜ヨ㦂ᚋ䚸౑⏝ᅽຊ㽢㻝㻚㻡ಸ䛷㻟ศ㛫

ಖᣢ

䐥᭤䛢ヨ㦂
᭱኱ᨭᣢ㛫㝸㽢㻞ಸ䛾㛫㝸䛷ᨭᣢ䛧䛯

≧ែ䛷䚸⟶ෆỈ㔜䛸ྠⲴ㔜䜢㻝ศ㛫㍕Ⲵ

䐦ᘬᙇᙉᗘヨ㦂
⟶⥅ᡭ㛗ᡭ᪉ྥ䛾ᘬᙇᙉᗘ㻝㼗㻺௨ୖ䜢

☜ㄆ

䐧◚ቯヨ㦂 ౑⏝ᅽຊ㽢㻠ಸ௨ୖ䛷◚ቯ䛩䜛䛣䛸

䐨Ỉᧁᅽヨ㦂 䛂㻜䋽౑⏝ᅽຊ䛾㻟㻚㻡ಸ䛃䛾ᅽຊኚື㻝㻜㻜ᅇ

䐩㛗ᮇ㟼Ỉᅽヨ㦂 㻡㻜䉝ୗ䛷䚸౑⏝ᅽຊ㽢㻝㻜㻜㻜㼔㼞␗ᖖ↓䛝事

䐪➼౯⟶㛗ヨ㦂
ᐇ⟶ὶỈヨ㦂䛻䜘䜛 ᐃ䛷䚸ヨ㦂್䛜

⏦ㄳ್㼼㻞㻜䠂䛷䛒䜛䛣䛸

ᅗ 㻟䚷኱ᆺỈᵴ 䠄㛗ᮇ㟼Ỉᅽヨ㦂⏝䠅
㻲㼕㼓㻚㻌㻟㻌Hot Bath for Hydrostatic Pressure Test

ᅗ 㻠䚷㻱㻲 䠄㟁Ẽ⼥╔䠅 ᥋ྜ
㻲㼕㼓㻚㻌㻠㻌Electro Fusion Joint




