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ὀⱧỘם☼

ᶘ

ӽ ὀЈрЌ˔

Ῥᶘ

╦ᾆẕע

Ῥᶘ

₪ˑ ᾆẕע

ᶘ

ЉЬ

Ὂᶘ

╦ ЉЬ

⁯∑ᶘ

ᴞЉЬ

ᴈ◓Ⱨ
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ᶘ ₰Г˔Ы

˰ Ộ ọχᴿ ᵔὨτϚΪθ︡ χ ˱

̓IoTτϢϥ Ộ◦כ Ῥ ᶘ ╦ᾆẕע

̓ ᵲ χ῟ᴮ σ︣ τḩβϥᾆẕ Ῥ ᶘ ₪ˑ ᾆẕע

̓Ḹ χ ᴥᴣ χ τḩβϥᾆẕ ᶘ ЉЬЗ˔и

̓ ӽὊↄχᶨ ᴟτḩβϥᾆẕ Ὂᶘ ╦ ЉЬЗ˔и

̓ІЫ˔Е Ộ Ϭᾋ Πθ Ộּיϒχ
ϯФк˔Ўẉό῟ᴮχ♯ᾓ ⁯∑ᶘ ᴞЉЬЗ˔и



Ῥᶘ ╦ᾆẕע

ʿיּ ‛ӻ ≢
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Ḹ Ϭ ρΰθ
IoTṪ Ϭ Μθ⅝ כ◦

IoTτϢϥ Ộ◦כ



ᾆẕ ὂ
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ᶘπψ ẰỸᶘ ρ ϥϯϽзϱЛЦ˔ЄдрⱧỘτ╥ᴥΰο
Μϥʻ Ộχ Ϭ ρΰθ▀ᶘ ὀⱧỘπΚϥʻ
╦ᾆẕעπψʺIoTṪ Ϭ ΜοˮḸ ˯χ ▀Ϟ⅝ χ◦כϬ“

Μʺם∑τ πД˔ЌϬ︡ βϥθϛχIoTЄІГЭχ  Ϭ ◙ΰ
οΜϥʻ



ᾆẕ
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ᶘ⁯∑ᶘ τϢμο ᴈ◓⁯∑ϺарОІπˮḸ ˯χ ▀
Ϭ“μοΜϥΥʺ⅝ ΰξϣΜ πΚϥʻ
ˮḸ ˯χ⅝ τ σḕẽ Ὧʺἇ τψ ᴎ◕ χṓῙϞ
χ ΥֲốΰοΜϥρ―ΠοΜϥʻ

ζάπʺIoTṪ Ϭ Μοḕẽ Ϭ ΰʺᵔ βϥάρπʺ ⌠
χ Ϭ“ΞάρϬᾁכ◦▀ ΰοΜϥʻ
ήϣτʺάχ︡Ϥ ϙϬ αοʺ ΰΜГϼЛкЅ˔Ϭ︡Ϥ₅ϭι
Ộχᴦ Ϭ ẐΰοΜϥʻ



₈ χᶨ
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ϒḕẽЯИЌзрϽЄІГЭχ

χḕẽД˔Ќχ ρᵔ

ḕẽЯИЌзрϽЄІГЭχᵠ



ϒḕẽЯИЌзрϽЄІГЭχ

ᴛ דʺ ʺṓӊʺ
ʺ ʺ ▒ᴟ

ʺ
Ϭ1Ⱳḧ τ ΰ
ϼжϳЖϒṜ

Њ˔ж˔ τϢϤ
ᾛ
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χḕẽД˔Ќχ ρᵔ

IoTϼжϳЖЂ˔РІ
πΚϥAmbientϬ
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ḕẽД˔Ќᵔ χԁ

¸ṓᴛρ ▒ᴟ τ χ ḩ
¸ṓᴛχ‰ΜρΦψḸ Μ χΊ› Υᶨ ᴟ
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ḕẽЯИЌзрϽЄІГЭχᵠ

É ᾛЄІГЭχᵠ τ ᴂβϥзй˔ϒῖḊ
ÉЈрЂЩАϼІχᵠ ֗Ϭ ΧἋṓ ḕϬᴦ ρβϥ 

3DCAD 3DФзрЌ
Copyright TakushokuUniversity

χЈрЂЩАϼІ



₈ῇχᴿ
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1 ʿᵠ ρם∑χ ϒχ

2 ʿIoTЄІГЭχНАϼϯАФЄІГЭ 

3 ʿ Д˔Ќχᵔ ρΩ σ⅝ ḕẽχ
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Ῥᶘ ₪ˑ ᾆẕע

קʿיּ ὁ
ЮрН˔ʿק ὁ ʼ ʼ
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ᵲ τϢϥ ⌠ ᵲχ
ᾚ τΰΪθ︡Ϥ ϙ

ᵲ χ῟ᴮ σ︣ τḩβϥᾆẕ



┌ ̠₈ τΰΪοχ︡Ϥ ϙ
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ԁṍ: 3 4 Ὦ 1 ˙ 6 3 Ὦ 31 

Å ︣τϢϥ⁷ ˢ ӽχ ▀ ˣ Ϭ◦כβϥ▫ ϙχᵫ

üᵲ τϢϥ⁷ ˢḸ ˣχ ᵲΥ

üᵲ ᵲ ├χ

ṍ: 6 4 Ὦ 1 ˙ 9 3 Ὦ 31 

Åᵲ τϢϥ ⌠ ᵲχᾚ τΰΪθ︡Ϥ ϙ

ü ⌠ ᵲᶛΥ ᴥ

üЄϸχᾤ ᴥ



ᾝ ₰ʾ♪╔χὫᴮ

ὂʿᵲ τϢϥ ⌠ ᵲˢԅʼ ʼДрЕЀ˔рˣΥ *1

üЄϸχᾤ ᴥΥᾖԍ

ʿᵲ χᾤ Ϭ⌡ᾚβϥάρΥ ᵲ ├ρΰο τ πΚϥ

ü ᶍ Ϭ σӡ τ βϥ ΥΚϥ

üᵲ χ Ὂ ρ“ ОЌ˔рϬ ӃβϥάρΥ
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ᵲτ μθ♀ ᵲτ μθԅΨΨϤ ӤΜ

̎1R5 ˢ518ᴑדˣψ π51ᴑד ᴥ
╥―ʿ https:// www.maff.go.jp/j/ seisan/ tyozyu/higai/hogai_zyoukyou/



χ ᴷ χ

19

ÅᾋᵕϤ⌠Ộʼ ΤΤϤ

ü Ϭ ┤ΰ ựτ

ü Ϭ ΰο Ϭ

ᵲ

χӤΜ
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ᵲ ἄ

῟ᴮ σ χ χθϛ Ὂ χ

¸360 ϸЮжπᵲ ᾁ

¸Жк˔рτϢϥᵲ

Єϸχ χ ρӱ

¸ ṐˢGPSˣϬ ΰӱ Ὂ Ϭ
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ςάΤσGPS̔̀ ꜠
https://www.dokokana-gps.jp/

https://blog.ricoh360.com/ja/12053

https:// x.gd/ IuCaT



ᵲ ᾁ ʾ ЄІГЭ
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ЄІГЭ  ЄІГЭ ⌠Тк˔Ўа˔Е



Жк˔рֳ ʾ 360 ϸЮжֳ χ╖ֲ
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ᾁ χ ρ
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Åᾝ π360 ϸЮжֳ ρЖк˔рχֳ Ϭ╖ֲΰθ

Å ᾁ ЯДиψYOLO11π ρ Ϭᾁ

̎‰ ψ ~͑ m~10m

̎YOLO11nχὫᴮϬ►̎YOLO11nχὫᴮϬ► ρ χ
ᾁ τ34 χֳ Ϭ►

Ϥϭέ ᴪπχЖк˔рֳ360 ϸЮжֳ 150cmχӡ



Ϥϭέ ᴪπχЖк˔рֳ

̎‰ ψ ~͑ m~10m

̎ ꜘֳ :͑/34 πχֳ

34 χֳ ϬϜρτʼ Ϭᾁ
ʾ34 ˻ЯДиʿзϯиЌϱЭ
ʾ34 ЯДиʿзϯиЌϱЭᴦ
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ᾁ ЯДиYOLO11 χ ᶓ
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Ω Yolo11 nם“Ⱳḧʿ28.86 (► ЯДи)

Yolo11sם“Ⱳḧʿ53.35 Yolo11lם“Ⱳḧʿ151.69

Ω Yolo11xם“Ⱳḧʿ260.11

0.75

ḩἰʿx>l>m>s>n

0.78 0.78

0.84

Yolo11mם“Ⱳḧʿ119.11

0.78

Yolo11xρYolo11nπχ χ₯0.09
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ᾁ ʾЖк˔р “



ᵲ ᾁ AI

¸ ằήϦθֳ ρЂϱЕΤϣ︡ ΰθᵊ 2000 *1ϬAIτᶘ ήδϥ
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Єϸ ϱЛЄЄ ϼЫ ϸЯЄϸ

ằ Μθᵲ

̎1Ей˔ИрϽД˔ЌρГІЕД˔ЌϬḯϚ



AIχ Ὣᴮ
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ʿ1.00

Єϸ ϱЛЄЄ ϼЫ ϸЯЄϸ

ʿ0.99 ʿ0.93 ʿ0.97

Ей˔ИрϽД˔Ќ(ᶘ )ʿ425 /500
ГІЕД˔Ќ(ᾁ )ʿ75 /500

ḧχ
Υ₉

AIχὫᴮ
ᶎםτᾁ



Жк˔р “ᴝχֲố

ʿhttps://mute-place.com/blogs/bouon/80db

Жк˔рχᴝϬ Ξ χᴝ(╛ᴝ)Ϭ Ξ

ᾅΤϣṈ πЮІϷІ72dB~86dbπᾁ
Ὣᴮʿ4ᵕ“Μʼ1ʼ2ᵕ ιΪ῟ᴮΚϤ3ᵕ ӟ‭ψ῟ᴮΥ Ϧθ

╥― ᾅʿhttps:// www.tsuruga.or.jp/top/ shika.pdf

̎ ᶘχᴮ τᾁ∑םπה Ϭ“μθ

Жк˔р “ᴝϬ ᴝὓπᴝ ₰
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Жк˔р “ᴝχֲố

ʿhttps:// x.gd/WiVYP

Жк˔рχᴝϬ Ξ χᴝ(╛ᴝ)Ϭ Ξ

ᾅΤϣṈ πЮІϷІ72dB~86dbπᾁ
Ὣᴮʿ4ᵕ“Μʼ1ʼ2ᵕ ιΪ῟ᴮΚϤ3ᵕ ӟ‭ψ῟ᴮΥ Ϧθ

╥― ᾅʿhttps:// www.tsuruga.or.jp/top/ shika.pdf

̎ ᶘχᴮ τᾁ∑םπה Ϭ“μθ

Жк˔р “ᴝϬ ᴝὓπᴝ ₰

Copyright TakushokuUniversity 30

Єϸꜚχ‰ήˢ 1mˣτ ᴝὓᾧ



Жк˔р “ᴝχֲố

ʿhttps://mute-place.com/blogs/bouon/80db

Жк˔рχᴝϬ Ξ χᴝ(╛ᴝ)Ϭ Ξ

ᾅΤϣṈ πЮІϷІ72dB~86dbπᾁ
Ὣᴮʿ4ᵕ“Μʼ1ʼ2ᵕ ιΪ῟ᴮΚϤ3ᵕ ӟ‭ψ῟ᴮΥ Ϧθ

╥― ᾅʿhttps:// www.tsuruga.or.jp/top/ shika.pdf

̎ ᶘχᴮ τᾁ∑םπה Ϭ“μθ

Жк˔р “ᴝϬ ᴝὓπᴝ ₰
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Жк˔рτϢϥᵲ χᴿ

ÅЄϸψᾧ (ԁ )χᴝπΚϦωⱳ τḈϦϥ

ÅΰΤΰʼЖк˔рΥӱ ΰο χ ›ʼ
ᴝΥԁ ρψᾢϣσΨḈϦρψ ΰΜ

Å τЄϸψᴝχ ΰϜ Ⱨπʼ
ᴝχ ΰΥ ϩϥιΪπʼὕᵞβϥʽ

Å ӽΣάΰẸ χҹἹ ԌΤϣχϯЖНϱІ

ÅЖк˔рχᴝχᶘ ήδʼ
ᴝιΪπσΨЖк˔рζχϜχχ ΦϬ ϙ›ϩδϥάρΥ ῟

ÅЖк˔рχ Ϟ Ϭ τ ӃβϥάρϜ ιρΜΞӪᾋ
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ᵲ ἄ

῟ᴮ σ χ χθϛ Ὂ χ

¸360 ϸЮжπᵲ ᾁ

¸Жк˔рτϢϥᵲ

Єϸχ χ ρӱ

¸ ṐˢGPSˣϬ ΰӱ Ὂ Ϭ
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ςάΤσGPS̔̀ ꜠
https://www.dokokana-gps.jp/

https://blog.ricoh360.com/ja/12053

https:// x.gd/ IuCaT



ṐϬ ΰθӱ Д˔Ќ
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¸◕ χ ЄІГЭ100 ד Π

¸ḵ︣ᾉπχᾁ πψʼ3 χД˔ЌϬ︡

¸Д˔ЌΥ σΜ̠Д˔ЌϬ ϞΰθΜˢΩ 10 ˣ

¸ Ψχ χД˔Ќ︡ τψʼӗᴣσṐṀΥ

¸ӗᴣσGPSˢςάΤσGPS2x

¸Amazonᴣᶊʿ2,480ד( ₅)

¸ ʾ ˢIPX7/IPX6ˣ

¸НАГз˔ʿ1.5уὮ( ṍ )

¸ЊТЕНрϼχϺазϯ Ӥ π► ᴦ
͐Gᵕ Ϭ►

◕ χ ЄІГЭ῝꜠
https://www.tracking21.jp/glt-03/

ςάΤσGPS̔̀ ꜠
https://www.dokokana-gps.jp/

̎Ὦᶛ Ỳ͒уὮ₅ϙ
:Ὦᶛ528ד( ₅)



ςάΤσGPS2 χЊТЕНрϼϺазϯ Ӥ

Copyright TakushokuUniversity 35



ᾁ Ӥ

Å ӽΣάΰẸ χҹἹ ԌΤϣйϼЎа˔Ϭ Ϊᾁ
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╦ ╦ Ϥῢ ╦ Ờ╦ ʿӤΜ



ᾁ Ὣᴮ
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ЄϸϒχGPS ˢ ˣ
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Å ӽΣάΰẸ χҹἹ ԌΥϾ˔ІϬ⌠ ΰοᴞήΜϘΰθ
ÅςάΤσGPS2ϬЄϸχ ᵕϤΚθϤτ︡Ϥ Ϊϥ
ˢζχθϛτψʺЮІꜟχ ᶍΥ ˣ



άϦϘπρ₈ῇχᴿ

1 ʿᾝ ♪╔Ϭᾕτᴿ χ ᶎᴟ

Å ᾁ Ϭ ΜοЖк˔рχ “

Åᵲ ᾁ AIχ⌠

Åӗᴣπ“Πϥ ṐˢGPSˣχ ӛρᾁ Ϭ“μθ

2 ʿᵲ ᾁ ʾ ЄІГЭϬ 

Å360 ϸЮжπᵲ ᾁ

ÅЖк˔рπχᵲ

ÅЄϸτ ˢGPSˣΰθӱ Д˔Ќχ

3 ʿ Ϭḁ ήδʼם ᾓϬ“Ξם

Åᵲ ᵲᾚ τςχ ῟ᴮΥΚϥΤϬ ϣΤτβϥ
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Σ τσμθ ˑ

¸ ӽΣάΰẸ ᵲ ├ : ҹἹ ήϭ

¸Ờ╦ Ỹ ᵓχᵧ

¸Ờ╦ Ỹχ Ộ ʾיּ▀ ᴪχᵧ

¸ ᴎ◕Ờ╦ ›Ⱨ ӽ ọᴿ︠ : ήϭ

¸ᾝ τ “ΰο Μθ
Ằ ᶘ ᶘԚʿ ׇ ήϭ

¸ ᶘχ ᴿχᵧ

¸₪ˑ ʼ₪ˑ ᾆẕעχЮрН˔

Copyright Takushoku University 40
ΜθЄϸχᶑΜθЄϸχᶑ
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ᶘ ЉЬЗ˔и

ʿיּ һ ʼ ʼ ʼ╦

ЮрН˔ʿ ʼ Ӟםʼ ʼ Ờ ʼ

ᴸ ◗ʼ ᾋ⁞ʼ ᴨ ʼ ᵡᴝ



Ḹ χ ᴥᴣ χ τḩβϥᾆẕ
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2023 Ϙπχᶨ

˲Г˔Ы˳Ḹ וּ ᶈ χθϛχ ОАϾ˔Ѕχ ӛ
˲ᴿ ˳ ʾ ◐τ βϥ χ ᴟ

˲Ḹ ʾּו χ χ ˳
ʾ ᵠ ήϦοσΜ∕ πΚϥάρτϢϥ χ
ʾḸ χˮΰϩ˯ψ∕ πΚϥάρχ ˢЮрДиχ ϢϤˣ

ΰΤΰʼ Ⱳ Τϣχ⅝ χᴦ ψᶎ πΦγ

˲ ОАϾ˔ЅχЫ˔ϾГϰрϽ χ ӛ˳
ʾЌ˔ϿАЕʿϘγψ ᴎ◕◕ χᵧ
ʾ Ẑ ʿˢ⁷ ρΰοχṐ ᴣ πχ Ẑψ₉ ˣ

∕ ρΰο ᾕχḸ Ϭ Μ◦ΠϥρΜΞּזᵓ ᴣ
∕ ρΰο χ ϬᶚΰϚάρΥπΦϥ ᴣ

43Copyright Takushoku University



2024˙2026 χᶨ

44

Ḹ χ ᴥᴣ Ϭ αοʼḸ τ βϥ ᴎ◕
χᵧ χ ʾ ᵔ ʾṹ Ϭΰ ήδϥάρ

Ќ˔ϿАЕ

ᴎ◕ ӽᵰχ ˑ

ằ
ᴣ

ᴣ
ᵓזּ ᴣ

ʾ∕ ρΰοχ χ ϬᶚΰϭπϜϣΞ
ʾṆ ρΰοχ ᾕχ τᾹϤϬḇαοϜϣΞ
ʾ ▀Ὃ θϛχ◦כϬΰοϜϣΞ

ʾףṞ ρΰοχ ᾂ

Ṑ ᴣ ʾЪзТϴЛ˔иσςֵ χ Ẑ
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2024˙2026 χᶨ ІϾЅв˔и

45

ᶨ
Ḹ χ ᴥᴣ ┤

ᶨ
Ḹ χ ʾ ᵔ ʾṹ ΰ χθϛχᶨ

2024

2025

2026

1ᵕ Ḹ ʾ ᵔ ʾṹ ₰
ˢᾝ Ӄˣ

2ᵕ Ḹ ʾ ᵔ ʾṹ ₰
ˢ῟ᴮ ˣ

Ḹ χ ʾ ᵔ ʾṹ ΰ
χθϛχᶨ

Ḹ τḩβϥ
ᾅ ₰
∙︡יּ▀
Ộּ︡י∙

ᴥῬỘּ︡י∙
∙︡יּ
σς
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2024 ᶨ ⁮
ᶨ Ḹ χ ᴥᴣ ┤

46

͓Ὦ͍͌ ˔ϒχϱрЌРвיּ▀

͓Ὦ͍͍ ˔ϒχϱрЌРвיּ▀

͓Ὦ͍͍ ᾋᶘ

͔Ὦ͎ Ḹ Ϭ︡ϤӌΞ ᴙ Ộּיˢ≥Ờᾉ ῢ◕ˣϒχϱрЌРв˔

͕Ὦ͍͓ Ḹ וּ χ ϓ ϓ
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