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̞ ʿ 2 P19 https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/r02/pdf/02honpen.pdf

̞ ʿ LAN ᾆẕᵓˢ1ᵕˣ Ɫ 1-4 LAN ᾝ https://www.soumu.go.jp/main_content/000152595.pdf

̞ ʿSTARLINK https://www.starlink.com/business
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∙
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∙Ῥ
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P41

AI

AIḕẽ ⌠
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P43
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AI
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Ӱ
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͏˵͎ʽ ∙ˢᴯ Ὁˣ

ᾝ

V ∙ ▀ Ῥ

Vᴯ Ὁ⌠Ộ ᾝ ӗ ∙ẩ100mӟ ┤ ẩ ᴂ ⌠Ộ ┤

⅜ ⌠Ộ ԏ Ṅ ‰ Ṫ ᴯ Ạ Ԍ

V ∙Ṑ ꜠ ♪ᵦ ᶖק ⌠ᴟ ם ᴟ ∙Ṑẉ Ṁ ꜛ ӱ

ם ᴟ

V ▀ ΰ Ῥ

ꜛ ᴟ ᶖק ⌠ᴟ Ὧ

Ặ

ק
ᶖ

⌠
ᴟ

ꜛ

ᴟ

Åӗ Ṫ

Å ӃṐ

ˢ ∙Ṑ ˣ

ˢ ẉ Ḛ ˣ

Åἱּה ◒ ⱱ

Å ▀ ΰ (Ῥ ḧ ὀ)

Åקᶖ ⌠Ṑ 

Å‰ᵔ ֳ

Åᴯ Ạ ᶖק ⌠Ṑ 

Å ḕẽ ꜛᾪӡ ᶎ Ӄ

ÅƢƶƓǀƖƢƔǃ⌠Ộὓᵊ⌠

Å ∙ ∙

Å “ᴦ Ὂ ┤

Åᴯ Ạ ꜛ Ṑ 

Å ∙ ︡ ᵕ

Åḗ♪ ẛṐ

ᴯ Ạ ᶖק

⌠ ‰ᵔ

ֳ

ᶖק ⌠Ṑ 

ᶖק ⌠Ṑ 

♪ᵦ

ᶖק ⌠

♪ᵦ

ᶖק ⌠

P51

P51

ḕẽ

ꜛᾪӡ Ӄ

∙ ∙ “ᴦ Ὂ

┤ ⌠Ộὓᵊ Ὲ

AI
ӱ

ꜛ ᴟ

ᴯ Ạ ꜛ Ṑ  ⌠Ộὓᵊ

Ὲ

∙

ꜛ ᴟ

∙Ῥ

ꜛ ᴟ

∙ ︡ ᵕ ⌠Ộὓᵊ Ὲ

P41

AI

AIḕẽ ⌠

SLAM
P43

ḕẽ Ӄ ⌠Ộὓᵊ⌠

AI

VR

Ӱ

ḗ♪ ẛṐ

P41
P44

P45

P45,46
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͏˵͏ʽ ∙

ᾝ

V︠ ⅜ ⌠Ộ “

V ∙ ᴣ ֲố Ῥ

Vᵤᵰ Ω ⅜∙ ꜘ ẉ ם ᴟ ԁ

V ⅜∙ ᶎ ΰ ẉ ῟ ᴟ Ῥ

ꜛ ᴟ ᶖק ⌠ᴟ Ὧ

Ặ

ק
ᶖ

⌠
ᴟ

ꜛ

ᴟ

Åӗ Ṫ

Å ӃṐ

Åἱּה ◒ ⱱ

Å ▀ ΰ (Ῥ ḧ ὀ)

Å♀ Ἃ Ⱳ

ᴂ

Åקᶖ ⌠Ṑ 

Å‰ᵔ ֳ

Å ∙ ꜡

ˢ ᾕῢ Ớ ế

꜡ ˣ

ÅΩ כ◦∙⅜

Å ∙Ḯ Ṑ

Å ḕẽ ꜛᾪӡ ᶎ Ӄ

ÅƢƶƓǀƖƢƔǃ⌠Ộὓᵊ⌠

Å ∙ ∙

Å “ᴦ Ὂ ┤

Å ∙ ꜡

ˢ ᾕῢ Ớ ế

꜡ ˣ

ÅΩ ⅜∙Ṑ

Å ∙Ḯ Ṑ

Å ∙

Å ∙ ︡ ᵕ

Å ∙ ▫

Åḗ♪ ẛṐ

ḕẽ

ꜛᾪӡ Ӄ

∙ ∙ “ᴦ Ὂ

┤ ⌠Ộὓᵊ Ὲ

AI
ӱ

ꜛ ᴟ

∙ ꜡ Ω ⅜∙Ṑ ∙

Ḯ Ṑ ∙

⌠Ộὓᵊ Ὲ

∙

ꜛ ᴟ

∙Ῥ

ꜛ ᴟ
∙ ︡ ᵕ ▫ ⌠

Ộὓᵊ Ὲ

P41

AI

AI
ḕẽ ⌠

SLAM
P43

ḕẽ Ӄ ⌠Ộὓᵊ⌠

AI

VR

Ӱ

∙ ꜡ Ω כ◦∙⅜

∙Ḯ Ṑ

AI

ᶖק ⌠Ṑ 

ᶖק ⌠Ṑ 

♪ᵦ

ᶖק ⌠

♪ᵦ

ᶖק ⌠

P51

P51

P41
P44

P45

P45,46

P45,46

P45,46
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͏˵͐ʽ֫∙

ᾝ

V ∙ ▀ Ῥ

V ∙ ᴻ ֫ ԁ ᾃԏ ֫ ῇּי ╦ ∙

V ∙Ṑ ᴯ Ὁ⌠Ộ › ∙Ῥ ╦

Vᾝ ╦ ỉ ☼Ộᾝ ᴀ ᴟ ⌠Ộ ᴯ ֫ ẩ ẩ ᴟ

VGNSS ᵰ ( ꜗ QR )ẉ SLAM ꜛ “ ᴻᴞ ꜛ ᴟ ם ♯ᾓ “

V ▀ ΰ Ῥ

ꜛ ᴟ ᶖק ⌠ᴟ Ὧ

Ặ

ק
ᶖ

⌠
ᴟ

ꜛ

ᴟ

Åӗ Ṫ

Å ӃṐ

Åἱּה ◒ ⱱ

Å ▀ ΰ (Ῥ ḧ ὀ)

Åꜛ ᴟ ᶖק ⌠ᴟ ―

ṛᶊ Ἱ ᾁ

ÅἪ Ὲˢ “ ˣ

Åקᶖ ⌠Ṑ 

Å‰ᵔ ֳ

Å ᶖק ⌠Ṑ 

Å ḕẽ ꜛᾪӡ ᶎ Ӄ

ÅƢƶƓǀƖƢƔǃ⌠Ộὓᵊ⌠

Å

Å֫∙ ֫∙

Å “ᴦ Ὂ ┤

Å ṅ ꜛ “

Åᴻ ᴻᴞ ꜛ Ṑ 

Å ꜛ ᴟ

Åḗ♪ ẛṐ

ᶖק ⌠Ṑ 

ᶖק ⌠Ṑ 

♪ᵦ

ᶖק ⌠

♪ᵦ

ᶖק ⌠

P51

ḕẽ

ꜛᾪӡ Ӄ

֫∙ ֫∙ “ᴦ Ὂ ┤

ṅ ꜛ “ ⌠Ộὓᵊ Ὲ

AI
ӱ

ꜛ ᴟ

ᴻ ᴻᴞ ꜛ Ṑ  ⌠Ộὓᵊ

Ὲ

֫∙

ꜛ ᴟ

֫∙Ῥ

ꜛ ᴟ
ꜛ ᴟ ⌠Ộὓᵊ

Ὲ

P41

AI

AI
ḕẽ ⌠

SLAM
P43

ḕẽ Ӄ ⌠Ộὓᵊ

⌠

AI

Ӱ

ꜗ

ӱ כ◦

ᵰ
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P41

P44
P45

P45,46

P45,46

P45,46

P51

P48
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͏˵͑ʽ ˢ ⅝ˣ

ᾝ

V︠ “ ự ԁ ⌠Ộ Ṑᵣᵫ “

V ˢ ₢ ˣ ֫ ἷּכ ᵫ ᶆ⌠Ộ ᴂ

ˢ ₢ ˣ Ṑ ᵫ ֫ ֫ ם ᴟ

Vקᶖ ⌠ ἷּכ ῩṐᵣ ᵫ “

V Ῥ ԁḤ ⌠Ộ Ṑᵣ ᵫ

V Ṑᵣᴟ ᴟ Ῥ

ꜛ ᴟ ᶖק ⌠ᴟ Ὧ

Ặ

ק
ᶖ

⌠
ᴟ

ꜛ

ᴟ

Åӗ Ṫ

Å ӃṐ

Åἱּה ◒ ⱱ

ˢ₢ᶴ ▪∙ ╩∕ˣ

Å ▀ ΰ (Ῥ ḧ ὀ)

ÅԁḤ ⌠Ộ Ṑᵣ ᵫ

ˢ ᶆṛᶊ ᴂˣ

ÅƢƶƓǀƖƢƔǃ ⅝ὓᵊ⌠

ˢ Ἱ Ὧ ṁ

ᴷ ⅝ӡ

כּ “ᴷ ˣ

Åקᶖ ⌠Ṑ 

Å‰ᵔ ֳ

Å “Ὂ כ◦

Å ⅝ӡ כ◦

Å ḕẽ ꜛᾪӡ ᶎ Ӄ

Å “ᴦ Ὂ ┤

Å ⅝ὓᵊ ṁ ꜛ “

Å ⅝ὓᵊ ꜛ ⅝

Å ⅝ӡ ᾝ

Åḗ♪ ẛṐ

ᶖק ⌠Ṑ 

ᶖק ⌠Ṑ 

AI

♪ᵦ

ᶖק ⌠

♪ᵦ

ᶖק ⌠

ӱ

ꜛ ᴟ

⅝

ꜛ ᴟ

P51

P51

⅝Ῥ

ꜛ ᴟ

⅝ὓᵊ ṁ “Ὂ ⅝ӡ

כ◦

AR MR

ƢƶƓǀƖƢƔǃ ⅝ὓᵊ⌠

AI

ḕẽ Ӄ

ḕẽ ꜛᾪӡ

Ӄ

“ᴦ Ὂ ┤ ⅝ὓᵊ ṁ ꜛ ⅝

⅝ӡ ᾝ Ὲ

AI

P41

P41

ƵƢǃƜǄƘƦǄǃƣ
P47

ḕẽ ⌠

SLAMP43

Ӱ

VR
P41

P44

P45

P44

P45,46

P45,46

ḗ♪ ẛṐ
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ᾝ

V︠ ᷀ Ṑ “ ☼ῬⱲṍ ᴨ ԛ ᾝ Ὧ Ḿᾑ ‰

Vự ᴱ ᷀ ᵫ ἷᴞ᷀Ṑᵣ ṁ Ṑᵣᵫ “

V ⅝ḧᶖˢ ᵵ 2m ˣ ╛ ệ ᾝ Ӱ

V ⅝ῇ ╛ ӊ › “ ˢ “ ᴦ ˣ

V ᴟ ᴟ Ῥ

ꜛ ᴟ ᶖק ⌠ᴟ Ὧ

Ặ

ק
ᶖ

⌠
ᴟ

ꜛ

ᴟ

Åӗ Ṫ

Å ӃṐ

Åἱּה ◒ ⱱ

Å ▀ ΰ (Ῥ ḧ ὀ)

Å῏ ♁

ÅƢƶƓǀƖƢƔǃᴞ᷀ὓᵊ⌠

ˢ ӡ ⅝ὓ

ᵊ ╥ ˣ

Åקᶖ ⌠Ṑ 

Å‰ᵔ ֳ

Å ⅝ כ◦

Å ḕẽ ꜛᾪӡ ᶎ Ӄ

Å “ᴦ Ὂ ┤

Å ⅝

Å ⅝ ḧ ꜛ “

Åḗ♪ ẛṐ
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ֳ
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“
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ᶖק ⌠Ṑ 
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♪ᵦ
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♪ᵦ
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P51

P51

ᴞ᷀Ῥ

ꜛ ᴟ

⅝ כ◦
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ḕẽ ꜛᾪӡ

Ӄ

P41

ƵƢǃƜǄƘƦǄǃƣ

ḕẽ ⌠

SLAM P43
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ὺ Ộᵦ ᾝ ᵤ֫Ộᵦ ᾝ

Å ӊ ꜠ ꜠ ᵫ

Å ꜠

ᾁ

Åᵤᵰ 25t ꜠ ◕

5˙7Ⱳḧ ⌠Ộ ᴦ ̞

Å ꜠ ꜠ 7t 13t ◕

20t ᵫ ̞

Å ᴟ ᴞ ᾚ

Å “ ἷ ḩ ᴯ ẚ ꜠

ᵫ “ ̞

Åᵤ֫Ộᵦ EV ˢ ˣ

ᵫ ︡

Å ᴟ ︠ ἷ ˢḢΊ ˣ ם Ωự

֫‚ ᵫ◐ ḩ   ᴟ ̞

Å ἷ ֲố ᴟ

ֲố

Å ᴟ ᾚ Ԍ ֫‚ ᴦ

Å ˢ ˣ ᾁ

Å › ӡ ḩἰ › Ω ᴟ ᾢᵦ

ꜛ ‰ Ἱ Ω ᴟ ᴦ

28

Ӱ ᴟ ệ

2050 ᾝם ΰ ᵦ ˑ ᴟ ︡ ỘṐᵣ

₈ῇ ꜛ ᴟ ᶖק ⌠ᴟ ΰ Ṑᵣᵫ “ ᴟ ᴂ Ẑ

ỘṐᵣ ὺ Ṑᵣ ὺ Ộᵦ ᴟ ệ

ḕẽᴞ ᴶ ᵤ֫Ộᵦ ᴟ ệ ︡

̞ ʿ

˓KOMATSU ӗ ▀ ‰

ᾝ ᾝם ᴥ - - ⁯ זּ ἷ ӊ ᴟ

ẸỘ- 20 ӊ bauma 2022

https://www.komatsu.jp/ja/newsroom/2022/20221019

˓KOMATSU 

꜠ ӊ PC138USE-11

https://www.komatsu.jp/ja/newsroom/2022/20220831

˓KOMATSU - Honda Ặ ᵫ - ꜠ᴦ

ᶨ PC01E-1 ⁯ ◕ ᵫ◐

https://www.komatsu.jp/ja/newsroom/2022/20220329

̞ ʿ

ὺṐ

Ặ ᵫ ᵫ◐

https://www.komatsu.jp/ja/newsroom/2022/202210

19

ʿ e5 e5 

ROBOSHIP Ver.1.0

https://e5ship.com/wp -

content/uploads/2022/06/20

21-12-14a_jp.pdf

̞ ʿӅ

https://www.asahi-

tanker.com/services/domestic-

transportation/

̞ ʿ

╣ӻE&S

(  )

https://www.mes.co.jp/ma

chinery/business/crane/tra

nstainer.html

̞ ʿPON Equipmentּז CAT 320 Z-LINE

https://www.pon -cat.com/no/pon -equipment/produkter/cat -produkter/gravemaskiner/mellomstore -gravere/cat-320-z-line
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Å ᴟ ⌠ḇ Ӱ

Å זּ ▀ ˢὺṐ ˣ ὺṐ
ᶎ

Åᴀ ᾝ ὺṐ ► ֫
“ ḕẽ ᴻ ᾚ Ὄ Ể

Å ẚ › ︡ӌ︠ Ɫᶊ

Å Ό ∩ “ ὣ
ựẩ ṍ ֫‚ Ὧ ֫ ᾗ

Å ˢ ˣ ṛ ֫‚ Ӥ ᾢ

Åꜛ כּ Ӹ ∩ ᴞ Ό ᵕ

Å ẩ ֫‚ ᴟ ᴿ ˢṪ ᴟᴦ ˣ

Ặ ᴿ

Å ‰ᴣ Ṑ ᴣᶊ Ṑ

Å ᴶ Ⱳḧẉ ᶎ

Åᵃ⁵ ᾝ Ὧᴞˢ ὢ ˣ ӗ ᴶ
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ᴟ ᴿ

Ӱ ᴟ ἷṐᵣ ᵫ ◐ ˑ ἷᴟ ΰ ệ ἷᴟ ẉ
ᴿ ӟᴞ

Ӱ ệ Ộ ᴦ ᴿ

Å Ộ ᴿ

Å ỘṐᵣ ὺṐ ὺ Ộᵦ ΰ ₮֒ ₈ῇὺṐ

ᴟ ᴟ ∑ ỘỘᵦ ᴂ ᾗ Ṫ Ộ Ṑᵣ
ᵫ ᾁ

Å ᵤ֫Ộᵦ ᾝ   “ ᴿ

Å╦ ∙ ֫ ᴂ ᶎ

Å╦ ᴞ ᴞ ᵃ ᵕ ᵕ ᴦ
ˢ ► ᴯ Ὁ⌠Ộ ˣ
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Ṫ

‹ Ṫ Ộ Ӱ ˴ᵤᵰ

1 Ṫ ᵊӊ Ṫ ם ם

2 Ṫ VHF ꜛְ ם ם

3 Ṫ LPWA ם ם

4 Ṫ ־ ם

5 Ṫ LANˢWi-Fix ם ם ם

6 Ṫ UAV Ὃ ם ם

7 Ṫ 5G ם ם

8 Ṫ ם ם

9 GNSS ם ם

10 SLAM ם ם

11 VR AR MR ם ם

12 AI ם

13 “ AI ם

14 “ ˗ ם

15 “ ᵰ ˢꜗṓ ꜗ QR ˣ ם ם

16 “ Ἢ Ὲˢ “ Ἢ “ˣ ם

17 “ ἱּה ◒ ⱱ ם ם

18 “ ᶖק ⌠Ṑ  ם ם
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ṁ ᵊӊ Ṫ

ӊ ԁ ӊ ᾕ ᴦẄӊ ™

ᾕ ᴦẄӊ2 ӊ

ᾕ ᾦ Ἱ꜠

► Ӱ

ᵊ ᵊ

ᵊ ӊ ᵊ1 ͍ ᵊל

ӊ ῇ ᵊ ᴟ ӊ ⌠Ộ

“

ḩ ṛᶊᴟ ᶆ ꜛ

ᵫ ӊ ᾕ ԁ

ӊ ᾕ ᾕ ►

Ṫ ᵵ

╥ Ɫ

ḩἰ ⱧỘ URL

ⱳ ֳ ‹ᴟ ꜠AV1 VVC

ᶓ ₰

ԁ זּ ‰ ᴟ

Ẹᵓ

https://www.soumu.go.jp/main_content/000739575.pdf

Ṫ ΰ ᶨ ├

ḩ ᾁ ᴬᵓˢ 1ᵕˣ

https://www.soumu.go.jp/main_sosiki/kenkyu/housou_kadai/02ryutsu

08_04000323.html

Åӊ ‰ ӊ ⌠Ộ Ⱳḧ

Åӊ ֳ ˢ ὣ ˣ

ᴿ

Ἱ꜠

ᴦẄ

zip lzh rar

ᵊ gif JPEG2000JPEG XRPNG

ᵊ HuffYUV Ut Video Lagarith MLC AMV

ᴝ WMA DD˴ Apple Lossless MPEG-4 ALS

ᴦẄ

ᵊ JPEG2000JPEG XRHVQ

ᵊ H.264(AVC) MPEG-2 H.265(HEVC) AV1

ᴝ WMA DD˴ AC-3 ATRAC MP3

ʿ ᶨ ├ ḩ ᾁ ᴬᵓˢ 1ᵕˣ Ɫ

Ṫ ΰsᴞṜURL ˣ

ʿ Ṫ ễӾᾆẕיּ

͏ Ṫ ӊ ▫ Ἱ꜠ ˂ ṁ ⌠

https://engineer -education.com/data -compression/
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VHF ꜛְ ˢ῝ẶBBx

2011 ᴟӱ“

VHF ԁ 200MHz ︠ ῝ẶṐḩ

←ᵲⱲ ֳ ► ׃῝ ‰ ḧ

Ẩ Ӥ ῲ ᶈ

︠ ᴞṜ ấ

Å ὋṐ ᾋ ᵰ ᴦ

Å10kmӟ ẩ ᴦ

Å Ω 10Mbps

Å Ṑˢ ὋṀˣ ◓ ⱱ ֫ ᴦ

Å Ṑ ꜠ 8Ⱳḧἄ ᴦ

Ṫ ᵵ

Å ὋṀ ӡ ᾁ ᴦ ♯ᾓ

Å ὋṀ ‰ᴣ 1s ˣ

Å Ẩ Ɫᶊ

Å ► ◦ 4s00ד/ ᾤˣ

Å► ӽ ỉ ˢ ӽᶈ ᾁ ᵫ◐ˣ

ᴿ

╥ Ɫ

ḩἰ ⱧỘ URL

ῲӽὉWi-RAN Ằ ᶘ ⁯∑ ṓ https://www.soumu.go.jp/main_content/000783211.pdf

Ộ ἰ ṁ ⱧỘ https://www.rinya.maff.go.jp/j/gyoumu/gijutu/jouhoukibanseibi.html

ʿ 2 Ộ ἰ ṁ ἰ ṁ ₰ ᴮ ⁮P52

4.1 Ộ ICT ˢ (xᴞṜURL )

‮ ṛᶊ

200MHz

꜠ OFDMA/TDD

꜠ QPSK16QAM 64QAM

ḧᶖ 5MHz

Ɫᶊ

Ẩ

ṛᶊ
ṛ 49 30

ARIB STD-T103/T119

˻῝ẶBB ᾕ˼
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LPWA ˢWi-SUN LoRa ˣ

LPWAs Low Power Wide Area-networkˣ ẩ

ᴦ Ṫ ꜠ ∕ ộ Ẩẉ

ẩ ► ᴦ ‰ ͎ ꜠ ᵵ ᴞṜ

˻Wi-SUN˼

Wi-SUNs Wireless Smart Utility Networkˣ IoT⁯∑ ṛᶊ

9s20MHzˣ ► Wi-Fi

ẩ ᵲ ế ⱱ

4 ▫ ᴒᵰΰ Wi-SUN FAN ᴞṜ

Å ẩ 1kmֿפ ὋṀ ˢΩ24ˣ  ῲӽ

ᴟ Ω 1000 ṛ   ᴦ ˢ1 ˣ

Å ᴂ 100Kbps ἇ›

ᶖק ᴦ

Å ἷ ӗᴣˢ ὋṀ έ ˣ

Å Ḅ ế

˻LoRas LoRaWANx ˼

⁯ SEMTECH ּז IβoT ӟז500ּ

LoRaAlliance ├ ꜠ ꜠ ᶈ╩

ṁ ꜛ ꜠ ṛᶊ ᴞṜ

Å ẩ ᴦ

Å ἷ   ˢ1 ˣ ᴦ

Ṫ ᵵ

Åṁ ֳ

ᴿ

╥ Ɫ

ḩἰ ⱧỘ URL

Wi-SUN Ằ ᶘ

ROHM

https://www.co -nss.co.jp/iot/wisun/

https://www.rohm.co.jp/electronics -basics/wireless/wireless_what4

ӦԌᵓ ⁮ ṳᵓ Ṫ ᴬᵓ https://www.soumu.go.jp/main_content/000477030.pdf

‮ ṛᶊ

920MHz

50 100 150Kbps

ˢΩ 2.4Mbpsˣ

ẩ Ω 1kmֿפ

꜠ 2GFSKs OFDMˣ

ḧᶖ 200/400KHz

Ɫᶊ

Ẩ

ṛᶊ
IEEE 802.15.4g 

MAC IEEE 802.15.4/4e

ˢIEEE802.15.4-2020ˣ

˻Wi-SUNs Wi-SUNFANx ᾕ˼

‮ ṛᶊ

920MHz

250bps-50Kbps

ẩ km˵ km

꜠ ꜠SS FSK

ḧ

ᶖ
125/250KHz

Ɫᶊ

Ẩ

ṛᶊ ARIB STD-T108

˻LoRas LoRaWANx ᾕ˼

̞ Ⱬ ṛᶊ Wi-SUN FAN1.1 ᾕ

2023 ֫ ᵫ◐ ᶆ ṐṀ ᵫ

ʿ ͐ⱳ▀Ộᶗ ▀Ộ  IoT AI ἰ ᾝ ẉ ᴿ ḩ ₰ᾆẕ

[ ˢ ₰Ӧ ʿ╣ ›ᾆẕ ˣ˧ 3-8

http://www.soumu.go.jp/johotsusintokei/linkdata/h29_03_houkoku.pdf

Ṝ ṁ ⌠ ICT › 1-2 Ṫ P4

https://www.soumu.go.jp/ict_skill/

ἷ ἷ
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־

‰ 3 6 km “ ־♁ ︠ “ ự

ṟ ־ ╦ḧ ίᵰ ӽ Ṑ Ὂ

  ᴦ Ṍ ᵫ◐ ᾁ ᴞ

► ṐWi-Fi   ►

‰ ־

Ṫ ᵵ

Åṁ Ṑ Ἰ

Å־ Ṑ ḧ ˑ ֲố ᵫ

Å Ṑ ᶎ

Å־ Ῑ ֲố

Å ᾢ

ᴿ

╥ Ɫ

ḩἰ ⱧỘ URL

־ ӱ https://www.tele.soumu.go.jp/j/adm/system/satellit/move/

Starlink KDDI SpaceX NTT https://www.starlink.com/rv

HAPS NTT AIRBUS NTT JSAT https://www.docomo.ne.jp/info/news_release/2022/01/17_01.html

Skylo OneWeb HAPS Skylo OneWeb HAPS https://www.softbank.jp/corp/news/press/sbkk/2021/20210609_01/

ᶚ AST SpaceMobile https://corp.mobile.rakuten.co.jp/blog/2022/0519_01/

ὀ ᶆּז NTT KDDI ᶚ

HAPS Starlink

(1) Skylo

(2) One Web

(3) HAPS

־ ‰ 20km 550km

(1) 36,000km

(2) 1,200km

(3) 20km

500˙700km

ʿ ־ ӱ ˢᴞṜURL ˣ

ʿ⁯ ᾆẕᵫ ᾆẕṐ 

־ 5G/Beyond 5G ὀ ḩ ᾁ ᵓ ⁮

https://www.nict.go.jp/info/topics/2020/02/14 -1.html
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LANs Wi-Fix

“LAN ṛᶊ

IEEE 802.11 ṛᶊ ► ᾁ₰ ›ᶊ

ṛᶊ Wi-Fi ᾦ

1999 IEEE802.11a ṛᶊᴟ ᴟ 2021 Ω 9.6Gbps 

ᴦ 802.11axs Wi-Fi6x ṛᶊᴟ ῖ ᶤ ᾕ

ˢOFDMAx Ṫ ӟ Ⱳ ᴦ ᴥ

ếᴟ ṍ

LANˢWi-Fix ṐṀ ᴒᵰ ḛӬ

ṐṀ ᴒ ἷ ṐṀˢ ἷ ᴦ ἷˣ ˢPC ẉ

ˣ ῲ

︠ 2.4GHz 5GHz ᴥ ự LPWA

ẩ ᴦ 920MHz ► Wi-Fi ṛᶊ Wi-Fi Halow

6GHz ► Wi-Fi6 4 9Ὦ ᵠ ᴦ ₈

ῇ ᶨ ṍ

ᴦ Wi-Fi Halow ᵵ ᴞṜ

˻Wi-Fi Halow˼IEEE802.11ah

Å kbps˙ Mbps

Å ẩ km ᾋ ᵰ ᴦ

Å ṁ ⁯

Å ṍ

Å ṛᶊ ₤ ֲố

Ṫ ᵵ

ᴿ

╥ Ɫ

ḩἰ ⱧỘ URL

LANṪ   ʿ2.

LAN Ṫ2.1 LANᶆṛᶊ ᵵ

ᶘᵓᵓⱠ

Vol.45(2004)No.8

https://ipsj.ixsq.nii.ac.jp/ej/?action=pages_view_main&active_action=repository_vi

ew_main_item_detail&item_id=65111&item_no=1&page_id=13&block_id=8

802.11ah Wsi-Fi HaLowˣ 802.11ah Ẹṳᵓ https://www.11ahpc.org/11ah/index.html

LAN ᴒᵰ https://www.tele.soumu.go.jp/j/sys/others/wlan_outdoor/index.htm

ʿ802.11ah Ẹṳᵓ 802.11ah

https://www.11ahpc.org/11ah/index.html

Å 2.4Ghz 5GHz ‰ ẩ

ÅWi-Fi ṛᶊ Wi-Fi Halow ẩ

ʿ LAN ᴒᵰ

https://www.tele.soumu.go.jp/j/sys/others/wlan_outdoor/



38

UAV Ὃ

Ἃ ὀ ˢ4G LTEx

ὋṀ ∏ UAV Ἃ

“ ὋṐ ⱱ ḕẽ   “

Ṫ ᵵ

Å Ἃ ὀ › ► ᴦ

Å “ ᾢ

̠ ʿ ᴦ

̠UAVʿ ἷ › 20 ‭ᴞ

Å ӡ ḩἰˢ ᵲ Ἱˣ פֿ

Å

Å

ᴿ

╥

ḩἰ ⱧỘ URL

Ὃộ NTT https://www.soumu.go.jp/main_content/000750547.pdf

ẚ Ὃ https://www.softbank.jp/sbnews/entry/20221114_03

ὀ

Wi-Fi

ᴟ



39

5G

5G 4G ‰ ᴥ Ⱳ

ט Ṑ ⱱ ⱳ ӱ

5G ӽ ḼỘ ꜛⱵ ꜛ ὺ  

5G ᾕ12Ὦ ԁ ᴟ 2 12Ὦ

ӽ ᶈ “ ₈ῇ  ᶈ ṍ

  5G   Ὲ ‹

Ṍ4Gṁ ộ 5G ṁ ộ › NSA 

ῇ5G ṁ ộ ⌠SA 

ᵫ

Ṫ ᵵ

Å ‰ᴣˢ ˣ

Å ῇ ‰ᴣˢ ˣ

̠O-RANẉ 5G ᴟ ᴣᶊ ᴟ ṍ

Å 5G

Å 5Gṁ ộ ӡ ᾁ ᴦ ♯ᾓ

Å Ẩ

ᴿ

╥ Ɫ

ḩἰ ⱧỘ URL

5G ᶨ ╦ḧ Ộᾝ ▀

ΰ ӗ ΰ ם ᴟ ᾁ

https://go5g.go.jp/carrier/%E4%BB%A4%E5%92%8C%EF%BC%93%E5%B9%B4%E5%BA%A6%E

3%83%AD%E3%83%BC%E3%82%AB%E3%83%AB%EF%BC%95%EF%BD%87%E9%96%8B%E7

%99%BA%E5%AE%9F%E8%A8%BC%E5%A0%B1%E5%91%8A%E6%9B%B8/

͑͜ ︣ԏs ͐ ͏Ὦ ˣ https://go5g.go.jp/sitemanager/wp -

content/uploads/2022/06/%E3%83%AD%E3%83%BC%E3%82%AB%E3%83%AB5G%E5%B0%8

E%E5%85%A5%E3%81%AE%E6%89%8B%E5%BC%95%E3%81%8D%EF%BC%88%E4%BB%A4%

E5%92%8C4%E5%B9%B43%E6%9C%88%E7%89%88%EF%BC%89.pdf

ʿ › ộ 3 12Ὦ10 Ộḩ ☼├ Po14

https://www.maff.go.jp/hokuriku/seisan/smart/attach/pdf/forum -9.pdf

ʿ ͑͜ ︣ԏ

ˢ ͐ ͏Ὦ ˣ(ᴞṜURL )
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ḕẽ ꜡Ṫ ꜛᾪӡ Ṫ ṁ Ṫ

ꜛ ֫ ꜡ Ὲ“ Ṫ Ṍ Ṑᵣ ₈ ᴶ Ṫ
ӟᴞ

Ṫ ᵵ

ᵵ

GNSS

GPS

־ ẩ

ꜛᾪӡ

Ṫ

É ӡ

É ӡ

ˢD-GNSS RTKx

ÅGNSS QZSS ⁯ GPS GLONASS EU Galileo ᶆ⁯ ־

ӡ

Åӡ ӡ Ω 4ᾤӟ ־ Ⱳ Ḣ

Åự cm ӡ ῏₯ ӡ ᴦ ӡ ꜠

ᵦ

ᵕ

ᴥ

Ṑᵣ ấ

ꜛᾪ

ӡ

Ṫ

É DMIˢDistance 

Measuring 

Instrumentˣ

É IMUˢInertial 

Measurement 

Unitˣ

Å DMI ᵕ ẩ ὓ

Å IMU ᵕ ὓ ᴥ ᶑ ˢ ΰˣ ᴟ ὓ

◒ ᾁ ᶨ ᴶ Ṑᵣ

Ṫ

Å DMI IMUẶ ꜛᾪӡ Ӥ ḕẽ ₮֒ ᴦ

῏₯ ᴶ ►

ᵰᵦ

LiDAR

ᴝ

ḕẽ

ꜛᾪ

ӡ

Ṫ

É LiDAR

ÉḛӬLiDAR

É

É

É ᴝ

˻LiDAR˼

ʿ ẩ ‰ ⇔ Ἱ ᾁ ᴦ

Ӥʿ mӟ ˙ kmˢ ˣ

Ὧʿ Ῑ ֲố

ʿ‰ˢ ˣד

˻ḛӬLiDAR˼

ʿ ẩ ‰

LiDAR ᾚ Ḅבֿ

Ӥʿ mӟ

Ὧʿ Ῑ ֲố

ʿ ˢᵵ10 ӟᴞˣד

˻ ˼

ʿ ẩ ꜡ ᴦ

Ӥʿὓ ẩ 100m

ὯʿⱲḧ Ῑ ► ᴦ

ʿ

˻ ˼

ʿ ẩ ‰ ⇔ Ἱ ᾁ

Ӥʿὓ ẩ 100-200m

ὯʿⱲḧ Ῑ ֲố

ʿ ˢ ᴝ ự ˣ

˻ ᴝ ˼

ʿ ẩ

Ӥʿ m ựẩ

Ὧʿᴛ ֲố

ʿΩ
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GNSSs Global Navigation Satellite Systemx

GPS ־ ẩ ꜛᾪӡ Ṫ ꜛ כּ ꜛ ֫

ӡ ︡ Ω ►

ӡ ӡ ꜠ cmẘ ӡ Ẑ

ӡˢPPPʿ Precise Point Positioningx ӡ RTKs Real Time Kinematicx ӡ

꜠

ӡ ־ ӗ ӡ

‰ ӡ Ⱳḧ

PPP ᶆ־ ӡ RTK ӡ ṁ ︡

‰ ︠ ‰ ӡ ꜠ ἷRTK ἷRTK PPP˵ RTK

ấ ἷ Ṍ ṁ ἷ ◓ṁ ▄ Ṯⱨ

ṁ ὀ ӡ “ PPP RTKἷ

־ QsZSSx ᴦ

RTK ӡ ᴣᶊ ‰ 2 RTK-GNSS Ṑ Moving baseˢMBˣ

RTK ꜠ Ṑ2 Ṑ ᾧ ӡ ‰ Ṫ

Ṑ2 ˑ Ṑ ᾧ ꜛ Ṫ ˑ Ἱ ‰ ᴟ ᴣᶊᴟ

־ ˢQZSSx ẘ ӡ ế

CLASs PPP˵ RTK 1 ˣ Ṑ ṁ ộ ᴦ

ệ

Ṫ ᵵ

Å ‹ ᵲ ˢ ˣ

ᶎ ᴞ

Å ℅ ᴣ

Å RTK-GNSS Ṑ ‰ᴣˢự ᴣᶊ Ṑ ˣ

Å CLAS ־ Ὂ ὓ▄ 1

ᴿ

╥

ḩἰ ⱧỘ URL

GNSS ⁯ Ԛ https://www.gsi.go.jp/denshi/denshi_aboutGNSS.html

ᶕ https://qzss.go.jp/index.html

ӡ ế ‹ ᾝ ₈ῇ

Ằᵤ ᶘẆ

‚ᵤᶘᵓ‚ ᾆẕᵓ

2021/10/23

https://www.denshi.e.kaiyodai.ac.jp/wp-

content/uploads/pdf/content/20211023_jin_kubo.pdf

ʿ ẘ ӡ ế CLAS

https://qzss.go.jp/overview/services/sv06_clas.html

ʿ⁯ ῖ ỵ ộ ᴟ☼Ῥ ᾝם Ṫ GNSS

http://www.qsr.mlit.go.jp/ict/technology/jitsugen_3.html

RTK-GNSS ӡ ꜠ ἷRTK-GNSS ӡ ꜠
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SLAMs Simultaneous Localization and Mappingx

ᵰᵦ ︡ Ӥ ꜛᾪӡ ḕẽ ⌠

Ⱳ “ ᴦ Ṫ ► ᵰᵦ ᴂ ӟᴞ3

ᵔ ₯Ӱ

˻LiDAR SLAMʿ /LiDAR˼

LiDAR Ἢ ︡ ‰ ẩק ẩ ᴦ ‰

ḕẽ ⌠

ự ᴣᶊ ḛӬLiDAR Ἢ ᴞ

› ► ḁ ᴦ

˻Visual SLAMʿ ˼

ᵊ ꜡ ╖ֲӡ ᴟ ẩ ▄

Ἢ Ṫ SfM ╖ֲ Ⱳ “ ᵊ

Ἢ ꜡ ᴦ

‰

˻Depth SLAMʿ ToF /ẩ ᵊ ˼

Ίᶘ ẩ Ἢ ẩ ẩ ‰

Ṫ ᵵ

Å Ⱳḧ Ⱨ ḕẽ ⌠ ֫

Å ḕẽᴞ

Å ᴻ ᾚ

ᴂ גּ︡ ӗᴣ ᵦ ›

ᴻ ᾚ Ῥ

Å ꜡ ᶎ ẩ “ LiDARƖSLAM˴ Visual-SLAM

˴LiDAR ›

› Ṫ ₉ ԁ ἷ

ᴿ

╥

ḩἰ ⱧỘ URL

SLAMs ˣ ˁˁ https://www.macnica.co.jp/business/maas/columns/134751/

SLAM ᾝ ₈ῇ J-STAGE https://www.jstage.jst.go.jp/article/isciesci/64/2/64_45/_pdf

ᵔ LIDAR ᴟ

︣ ḩ ᾆẕ

῝ ᶘ https://fun.repo.nii.ac.jp/?action=pages_view_main&active_action=repository_

view_main_item_detail&item_id=53&item_no=1&page_id=13&block_id=21

LiDAR SLAM Visual SLAM Depth SLAM

/LiDAR
ToF /ẩ ᵊ

ẩ 300m 100m m

♪ ᶑ ˙360 ˙180

ᾝ ᾢ Ӛ ᴒ ΰ

˙‰

ẩ ˙‰ ˙‰

꜡ ‰

Å ᵲ

Ἢ ︡

Å ˢ

ˣ

Ἢ

ꜛᾪӡ

ᴞ

ÅΊᶘ

Ί פֿ

Å ẩ ‰

ʿ SLAMs ˣ ˁˁ
https://www.macnica.co.jp/business/maas/columns/134751/
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VRs Virtual Realityx ARs Augmented Realityx MRs Mixed Realityx

˻VR˼

VR ᾝם ᵦ לּ ⌠ Ῥ Ἃḧˢᴠ ᾝםˣ

ᾓ Ṫ Ộ ︠ ӗ ễӾ ỘṐᵣ ⌠ᾆ ►

˻AR MR˼

AR אּ ᾝם ֳ ᴠ ꜘ Ṫ ֳ

› ꜘ ᴦ

MR ♪ᵦ אּ ᾝם ᵦ ᴠ › Ṫ

ԁ ֳ ᶎ ᴦ ◙ ⌠ ⌠ ᴦ

AR MR ӡ ꜡ 2 ˢGPS ˣ

ˢᵊ ˣ ᴂ Ṫ AR

ֲ ˢ ◙ꜘˣ ꜘ

ֲ ṁ Ⱨ ⌠ ᴦ♪Ί ᵰ

ΰ ΰ ›

ꜘ ᴦ ˢ ḧ Ⱳ ‚ᵤ ► ˣ ꜡

ˢ ʿ ̚ ꜘˣ ⌠ ꜘ ᴦ

Ṫ ᵵ

Å ‰ Ἃḧ ⌠ Ἢ ︡ ᵔ

Å VR ꜛ ᴟ ΰ ⌠Ộὓᵊ

ṍ

Å VR Ἃḧ ֲ ὖ ᴟ

ᴿ

╥

ḩἰ ⱧỘ URL

ICT › ễ∙1-3ʿӡ ᶨ xR http://www.soumu.go.jp/ict_skill/pdf/ict_skill_1_3.pdf

ἷVR KF400 https://kcsj.komatsu/products/case/voice26

OWL-AR ᾆẕ https://www.adin.co.jp/topics/detail_101.html

mapry https://mapry.co.jp/forestry/

3D ForestManager Powered By 3D Point Studio Ⱨ

▀ᶘ ὀ

https://taketani.co.jp/commodity/index.php#20230105082406

https://www.pointstudio.jp/

ʿOWL-AR(ᴞṜURL )

ʿmapry(ᴞṜURL )

ʿ ἷVR KF400 (ᴞṜURL )

ʿ3D Forest Manager Powered

By 3D Point Studio(ᴞṜURL )

ʿmapry(ᴞṜURL )
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AI ˢ ꜡ ꜡ ˣ

PC Ṑ ︣ ︣

Ṝ ⌠

AIˢ Ῥ ˣ ᶎ Ṱ ḧ ◘― Ἱ ⌠

ḧ ḇ Ṫ Ῥ

꜡ ᶘ ᴟ Ṑ Ṫ

1 ᾠ

AI ᶘ ᶘ ˢ ˣ

ˢ ˣ 2 ӟ Ὧ ṁ ˢ ḧ ˣ

ᵔ ᴥ Ὧ ᶘ ᵬ ꜛ ˢ ᾝᶘ ˣ

ᴦ AI ᵊ ꜡ ự20fps

꜡ ᴦ

AI ᾝ∕ Ộ ⅝

Ḯ ꜡ ⱱ ᾁ “

Ṫ ᵵ

Ⱨ

╥

ḩἰ ⱧỘ URL

AIṪ ʿᾝ NEDO https://www.nedo.go.jp/content/100950144.pdf

ICT › ễ∙3-5ʿ Ῥ Ṑᵣᶘ https://www.soumu.go.jp/ict_skill/

Ῥ

Ṑᵣᶘ

ᶘ

ʿ ICT › ễ∙

3-5ʿ Ῥ Ṑᵣᶘ

https://www.soumu.go.jp/ict_skill/

Ṑᵣᶘ ᵵ Ⱨ

ễ◖ ᶘ
ᵔ ꜘ

Ṑᵣᶘ

ᵊ ꜡

ễ◖ ᶘ
ᵔ Ṑᵣᶘ Ἱ

ʿ ᾁ

ếᴟᶘ
♯“┬῏ ˢ ᴣˣ

“ ᶘ

Ṏ Ӥ῍

Ẩ

AIḩ Ṫ ḩ Ẩ ₰Ⱨ
https://www.jpo.go.jp/system/laws/rule/guideline/pat

ent/ai_jirei.html

ˢԁּזˣ Ẹᵓ https://www.jdla.org/case/

ᶕ SIP https://www8.cao.go.jp/cstp/gaiyo/sip/

Å ᶎ ꜡ ΰ ᵊ “ ΰ

ӱ ♁ ꜡ ᴦ

Å ꜡Ṫ   ΰ Ṫ ΰ Ὄ

Å AI ṁ ˢ ᴟ ΰ ᾆẕ ˣ

Å AIᵫ ˢᶘ   ˣ ‰ᶛ

ᴿ

ʿ2019 ₳ ᶘᵓᾆẕ ᵓᵵ

AI ▄

https://www.jsece.or.jp/event/conf/abstract/

ʿ ICT › ễ∙

3-5ʿ Ῥ Ṑᵣᶘ ṁ ⌠

https://www.soumu.go.jp/ict_skill/
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AI Ṫ ˢ Ὲˣ

AI ᾝ Ṑ Ὲ ḩ ӱ ἷ⌠Ộ

╛ ꜛ ᴟ ם ᴟAI

Ὲ ᶘ ꜠ ếᴟᶘ ᶘ ꜛ ᴟ

ם ♯ᾓ

ὺ Ộ ︠ ⅜ἕᾝ ᴟ ᾝם ṁ AI

⇔ Ὲ ᾝם ệ

₈ῇ ᶘ AIṪ   ‰ ᴂ

ἷ⌠Ộ ꜛ ᴟ ꜛ ᴟ ṍ

Ṫ ᵵ

Åꜛ ᴟ ᶆ Ṫ ∏ Ṑᵣẉ Ṑᵣ

Ἢ Ὲ Ṫ

Åḁ ꜛ ᴟ ᶆ ∙ ᴟ

AI ḾᾑⱧ ᴂ

ÅṐᵣ ⌠ AI ᶘ Ṑᵣ ⌠ ︠ ễ∙

ᶨ

יּ ⌠Ṫ ᶎ ᶘ

ᴿ

╥

ḩἰ ⱧỘ URL

ꜟ ὺ https://www.kajima.co.jp/news/press/201701/11c1-j.htm

ὺ Ṑᵣ ꜛ ᴟ ARAYA https://www.araya.org/projects/construction1/

ʿ ARAYAὺ Ṑᵣ ꜛ ᴟ(ꜛ ) ᾝם AI ᵫ

https://www.araya.org/projects/construction1/

ʿꜟ ὺ ὺ Ṑᵣ ꜛ ᴟ ꜛ

https://www.kajima.co.jp/news/press/201701/11c1-j.htm
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ˢMGˣ ˢMCˣ ῬⱧ ►

ὺ Ṑ 3rⱳᾕ ὓ ︡ ₅ Ṑᵣ ⌠ ꜛ

ꜛ Ὲ “

MG ICTὺṐ ӡ ‰ ὓ Ἱ ₯Ӱ

ᴦ♪ᴟ ⌠ כ◦

Ṑ

MG ᾝ Ἱ ⌠ ꜛ ꜛ

⌠ Ὲ Ṑ MC

Ṫ ᵵ

ÅMGẉ MC ӡ ‰ 3ⱳᾕ ὓ

3ⱳᾕὓ ẉ ὓ

Åὓ TSs GxNSSs RTK ӡˣ

‰ ‰ᴣᶊ ὓ ṐṀ

ᴿ

╥

ḩἰ ⱧỘ URL

/ Ṫ ⁯ ῖ ỵ ộ http://www.qsr.mlit.go.jp/ict/technology/shiken_2.html

Ⱨ

NETIS https://www.netis.mlit.go.jp/NETIS

ˢMGˣ˗ ˢMCx

ʿ⁯ ῖ ỵ ộ῝ẶⱧỘ i-Construction ᵵ

Ṫ ᵒ ˗ Ṫ ˢᴞṜURL ˣ
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ᵰ ˢꜗṓ ꜗ QR ˣ

כּ “ ꜗṓ ꜗ

כּ ︡ ꜛᾪӡ ẉ

“ ΰ Ὲ Ṫ
ל QR ꜡ כּ

︡ ꜛᾪӡ “ ΰ Ὲ

ᴦ ⌠Ộ◙ꜘ ꜛ Ṑᵣ ᴂ ẍ

Ⱨ ꜡

Ṫ ᵵ

˻ꜗṓ ꜗ ˼

Åӡ ‰   כּ ᴁ

Å   כּ ᴁ ӱ

ꜗṓ ẉ ꜗ ӱ Ể

Å ⌠Ộ ︣ḧ

Å ᴡm ꜡

Å ⌠ ◙ꜘ

˻QR ˼

Å ︡ ˢ ΰ ᶑ ˣ

Å Ῑ ᵲ ᾁ Ể

ᴿ

╥

ḩἰ ⱧỘ URL

GMPS һ ז‫ᶴ꜠ᵓּ https://www.aichi -steel.co.jp/smart/mi/gmps/technology.html

ꜗ ˢ ˣ YAMAHA https://www.yamaha-motor.co.jp/golfcar/technology/self -driving.html

ꜗ ꜠ꜛ “

∙⌠Ộ ᴟ ḩ ᾆẕ

⁯ ᾆẕᵫ ᾆẕ Ṑ  https://www.ffpri.affrc.go.jp/pubs/bulletin/457/documents/457 -3.pdf

ʿ ᾉ ꜛ ֫ ӱ Ẹṳᵓꜛ ֫ ᵒ

http://abc -project.tochigi.jp/intro.html

ʿ ꜗ ꜠ꜛ “ ∙⌠Ộ ᴟ ḩ ᾆẕ

›ᾆẕ ᾆẕ ⁮Vol.20-No.1ˢNo.457ˣ19-28 March 2021

https://www.ffpri.affrc.go.jp/pubs/bulletin/457/documents/457 -3.pdf
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Ἢ Ὲˢ “ Ἢ “ˣ

Ἢ Ὲ ꜛ ∕ Ṑᵣ ᴟ ͍ Ḛ

Ὲ Ṫ

˻ “˼

“ כּ “ ệ Ặ

ꜛ ḧẩכּ “ Ṫ2022 9Ὦ “

ӛ ⁯∑ “ Ἱ/ᴥ / Ⱳ Ṑ

ˢ ֫“Ḛ Ṑ ˣ “ Ṑ ˢ “ ῈṐ ˣ ᴟ

˻Ἢ “˼

Ἢ “ “Ṑ Ⱳ “ Ṫ ự

ᾆẕ ᵫ ● ῀

ӡ “ “ ựᵕ ꜛ “

ᵫ

► 2.4 GHz ԁ ₤╛

ᴿ ₤╛

Ṫ ᵵ

˻ “˼

Å Ṫ ᴂ ∙ ֫ ⌠Ộ ᶨ ṍ

Å Ṫ כּ ᴅ ₮ 5֒0cmӟ ⌠Ộ

25cm Ẑ

˻Ἢ “˼

Åṓ ḩἰ › Ὲ

ᴿ

╥

ḩἰ ⱧỘ URL

“ Ὂ▀ https://www.meti.go.jp/press/2022/09/20220921001/20220921001.html

Ἢ “ẉ ựᵕ ⁯ ᾆẕᵫ ᾆ

ẕṐ ˢNICTx

https://www.nict.go.jp/press/2022/04/11 -1.html

ʿ ‰ ῇ כּ “Ṫ ᾝם

https://www.toyota -tsusho.com/press/detail/210305_004779.html

ʿ⁯ ᾆẕᵫ ᾆẕṐ ˢNICTx

ᵦ ● ꜛ Ἢ “ ꜛ ựᵕ ῞

https://www.nict.go.jp/press/2022/04/11 -1.html
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ἱּה ◒ ⱱˢ◦כˣ

ἱּה ᾝ Ὧ ᴶ ᴦ Ṑẉ ᴦ כ◦ Ṑ 

ӟᴞ Ṫ ם ᵫ

˻ ῬⱧ ˢ ᵗ ˣ˼ ʿ

Åּה Ṑ

Å ⌠ ᴦ

Å Ṑ Ṑ ⱱ Ṑ

˻ ἷ˼ ʿT-WINCH

Å Ṑ ᾃԏ ӗ ◒ Ṑ

Å ԁ ἷ Ṑ ᾃԏ Ṑᵣ ᾃԏ

Åᾃԏ Ṑᵣ 2˙8t m˙ m

˻ ḩ ἷ˼ ʿ

ÅẂ Ὲ ᴦ ╛ Ἱ ԁ ӗ

Ṫ ᵵ

Å ‰ Ṫ

Å Ṑᵣ ‰ Ṫ ԁ ἱּה ►

ᴿ

╥

ḩἰ ⱧỘ URL

ὺ http://www.taisho -kk.com/technical/methodtop.html

Sakatec https://norimen.info/technology/20006/

ἷ ỘṐᵣ Ộ CAT( ) https://sfc.jp/treecycle/value/tether.html

ꜛ ꜠ T-WINCH 10.2 Ecoforestּז https://www.sun -earth.jp/new-twinch

HIGHLANDER Konrad Forsttechnik GmbH https://www.forsttechnik.at/954

4 ḩ ἷ⌠ỘṐᵣ זּ https://www.sun -earth.jp/Menzimuck

ʿ (ᴞṜURL )

ʿ (ᴞṜURL )ʿ (ᴞṜURL )

ʿT-WINCH 10.2(ᴞṜURL )

ʿ (ᴞṜURL )
ʿHIGHLANDER(ᴞṜURL
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ᶖק ⌠Ṑ 

ᶖק ⌠Ṑ  ᾝ∕ Ṍ Ṑ ῇ

ᶖק ⌠ Ἱ ם ᴟ ᶖק

⌠Ṑ  ∏ↄ Ṑ ᵫ “

ựẩ ˢ ♪ ˣ ⌠ ᾝ

  Ṑ ︡ ֳ ׇ ᾋ

⌠ ꜠

Ṫ ᵵ

Åṁ ὺṐ ᵫ Ộ

∏ Ṑᵣ ► ›

ᴿ

╥

ḩἰ ⱧỘ URL

https://www.obayashi.co.jp/solution_technology/detail/tech_d101.html

⅜⌠Ộ ᴟ ἧ

ˢ SAM ∏ ˣ

ꜟ ὺ https://www.kajima.co.jp/tech/c_ict/automation/index.html#!body_02

https://www.kowatech.co.jp/products/sam/

Model V ARAV https://www.remotecontrol.arav.jp/modelv/

K-DIVE ὺṐ https://www.kobelco -kenki.co.jp/dx/kdive.html

ʿ ˢᴞṜURL ˣ

ʿ ⅜⌠Ộ ᴟ ἧ ˢᴞṜURL ˣ

ʿModel VˢᴞṜURL ˣ

ʿK-DIVEs ᴞṜURL ˣ



͐ ỘṐᵣ ꜛ ᴟ ᶖק ⌠ᴟ
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⌠Ộ ʿ

כּ Ὁ⌠Ộ ˵Ḝἱּה ˵

כּ

Ὁ
⌠
Ộ

ꜛ
ᴟ

ᴟ ᶖק ⌠ᴟˢ ♪ᵦˣ ᶖק ⌠ᴟˢ ♪ᵦˣ ᶖק ⌠ᴟˢ ♪ᵦˣ

ԁ ꜛ ᴟ ԁ ꜛ ᴟ
ꜛ ᴟ

ԁ ꜛ ᴟ

∙ ∙ ₅ ֫

╦ ╦

ᶖק ⌠꜠
ᶖק ⌠꜠ ᶖק ⌠꜠

ꜛ ֫

Âקᶖ ⌠ ∙ ∙1
Â ֳ ♪ᵦ ᶖק ⌠

Â ־

Sample

ᶖק ⌠

־

ֳ

VR ᶎ

˙ ∙ ∙⌠Ộ ᶖק ⌠ᴟ

ԁ ⌠Ộ ꜛ ᴟ

Ḝἱּה
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⌠Ộ ʿ

כּ Ὁ⌠Ộ ˵ ẍἱּה ˵

Âקᶖ ⌠ ∙ ∙2
Âּה ⌠Ộ ♪ᵦ ᶖק ⌠ ꜛ “Ṑ ֫∙ ԁ ꜛ ᴟ

Â UAV Ὃ

Sample

כּ

Ὁ
⌠
Ộ

ꜛ
ᴟ

ᴟ ᶖק ⌠ᴟˢ ♪ᵦˣ ᶖק ⌠ᴟˢ ♪ᵦˣ

ԁ ꜛ ᴟ
ꜛ ᴟ

ԁ ꜛ ᴟ

∙ ∙ ₅ ֫֫∙

╦ ╦

ᶖק ⌠꜠ ᶖק ⌠꜠ ᶖק ⌠꜠

ꜛ ֫
ᶖק ⌠꜠ ᶖק ⌠꜠

⌠Ộ ꜛ “

₅

ԁ ꜛ ᴟ

∙⌠Ộ ᶖק ⌠ᴟ

ԁ ⌠Ộ ꜛ ᴟ
ẍἱּה

ὀ
Wi-Fi
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ᴯ

Ὁ
⌠
Ộ

∙ˢᴯ ˣ ∙ ₅ ֫

ᶖק ⌠꜠

˴AI

ᶖק ⌠꜠ Ṑᵣ

╦ ╦

ᶖק ⌠꜠

ꜛ ֫

⌠Ộ ʿ

ᴯ Ὁ⌠Ộ
Âקᶖ ⌠ ∙ ∙2
Âּה ⌠Ộ ♪ᵦ ᶖק ⌠ ꜛ “Ṑ ֫∙ ԁ ꜛ ᴟ

Â UAV Ὃ

Sample
Âקᶖ ⌠ ∙ ∙2
Âּה ⌠Ộ ♪ᵦ ᶖק ⌠ AI ᴻᶝ Ṑᵣᴟ

Â ♪ᵦ ᶖק ⌠

Â ־

₅

ԁ ꜛ ᴟ

ᴻ ∙⌠Ộ ᶖק ⌠ᴟ

ԁ ⌠Ộ ꜛ ᴟ

AI

־
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⌠Ộ ʿ

⌠Ộ

Â ԁ ἷ☼Ộ ☼ם

Â ╖ֲᵊ ᵔ Ἱ ₢ ḵ ꜡
⅝ӡ ꜛ Ὠ

Â Ἱ ṁ Ṑᵣ ⌠Ộּי ⅝⌠Ộ ☼ם

Â ╖ֲᵊ ᵔ Ὠ ⅝ӡ ṁ ᴞ
᷀Ṑᵣ ᶖק ⌠ ᴞ᷀ ⌠Ộ ☼ם

ÂṐᵣ “ ₉ ᴷ ⌠Ộ

Ἃ╖

ᵊ ᵔ

⅜ ⅜

֫
GNSSs ־ ӡ ˣ

⌠ỘԌ ⅝ӡ

ᵊ ᵔ

⅝ӡ ꜛ Ὠ

⌠
Ộ

Ṑᵣ

⅝ Ῡ ︣ ⅝

֫ᵔ

⅝ӡ Ὠ

ᴞ᷀

ᶖק ⌠꜠

ᴞ᷀Ṑᵣ
︣ᴞ᷀

ᴞ᷀Ṑᵣ ᶖק ⌠

Ṑᵣ Ῡ
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ỘṐᵣ ꜛ ᴟ ᶖק ⌠ᴟ ︠ Ⱨ ˵

ỘṐᵣ ꜛ ᴟ ᶖק ⌠ᴟ ΰ ᵫ ם ︡ ᵒ

ⱧỘ

☼ם Ⱨ ⌠ỘῬ
ꜛ ᴟ/
ᶖק ⌠ᴟ

ḩἰ ͑ Ⱳ ệ

͍-͍
R2 ᶖק ⌠
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ᶖק ⌠ᴟ

› ◕ ᴟ ΰ Ⱨ ͎ ᵠ

ם Ὃ

͍-͎
R4

♪ֳ

꜠

꜠ ⌠Ộּכ

ᵫ ם

ᶖק ⌠ᴟ

◕ ᴟ ΰ ᵠ ם Ὃ

͒

͍-͏
R4

ⱧỘṛ ם

ᵠ
ˢ ˣ

ᶖק ⌠ᴟ
Ộ

› ᵓּז ╦

ᴦ

ᵠ ם Ὃ

͎-͍
R2 ᶖק ⌠ᴯ ∙

▀ ӗ ΰ

∙ˢᴯ

Ὁˣ
ᶖק ⌠ᴟ ῬỘ ӻ Ộ ͏ ᵫ◐

͎-͎
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ᴯ ∙

ᶨ ∙ ∙

ם
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Ὁˣ
ᶖק ⌠ᴟ ῬỘ ӻ Ộ

∙⌠Ộ ᶖק ⌠ ԁ ꜛ

ᴟ ΰ ᵠ ם Ὃ

Ⱬ ᵃ ᴮ
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ꜛ ᴟ/
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Ὁˣ
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Ὃ

͏-͍ R2
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ΰ ΰ

Ṫ ᶨ

ᵫ
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Ὃ

͏-͎ R4

∙ ֫∙⌠Ộ ꜛ

ᴟ ΰ Ṫ

ᶨ

ᵫ ם

∙ˢּכ

Ὁˣ
ꜛ ᴟ

ᴎ

ᾆ

Ằ Ῥ ᶘ

ꜛ ֫ ΰ Ṫ ᵫ ם

Ὃ

͏-͏ R5
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ᴟ ΰ Ṫ

ᶨ ᵫ

ם

∙ˢּכ

Ὁˣ
ꜛ ᴟ

ᴎ

ᾆ

Ằ Ῥ ᶘ ⁯∑ ṓ
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Ὃ

ỘṐᵣ ꜛ ᴟ ᶖק ⌠ᴟ ︠ Ⱨ ˵

ỘṐᵣ ꜛ ᴟ ᶖק ⌠ᴟ ΰ ᵫ ם ︡ ᵒ

Ⱬ ᵃ ᴮ
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͏-͐
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ἷ ם
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ˢ

⅝ ᴞ

᷀ˣ

ᶖק ⌠ᴟ

ᾕ ⌠

Ṑᵣ ᵫ◐

ᶖק ⌠Ṫ ⱨṐ

ᵫ ᵠ Ὃ

͐-͎ R2
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ᵫ

ˢᴞ

᷀ˣ
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͐-͏
R4
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ỘṐᵣ ꜛ ᴟ ᶖק ⌠ᴟ ︠ Ⱨ ˵

ỘṐᵣ ꜛ ᴟ ᶖק ⌠ᴟ ΰ ᵫ ם ︡ ᵒ

Ⱬ ᵃ ᴮ
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β
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