
 

1 

 

 

 

  

ṕ Ṗ  

 

 

 

 

 

 

 

06 

AI  

 

 

 

 

 

 

 

 

 

ỘỞờ  

 

 

 

20241 31   



 

2 

 

 

1  ................................ ................................ ......  4 

1.1  ................................ ................................ ................  4 

1.2  ................................ ................................ ...........  4 

1.3  ................................ ................................ ..............  4 

1.3.1  ................................ ..........................  6 

1.3.2  ...............................  7 

1.3.3 AI  ................................ ........................  7 

1.3.4 IoT  ................................ ...............  8 

1.3.5 Web-GIS  ................................ .......................  9 

1.4  ................................ ................................ ...  10 

1.4.1  ................................ ................................ ....  10 

1.4.2  ................................ ................................ ....  10 

2  ................................ ...............................  11 

2.1  ................................ ................................ ..  11 

2.1.1  ................................ ........................  11 

2.1.2  .............................  16 

2.1.3 AI  ................................ ......................  27 

2.1.4 IoT  ................................ .............  34 

2.1.5 Web-GIS  ................................ .....................  42 

2.2  ................................ ................................ .......  50 

2.2.1 ................................ ........................  50 

2.2.2 IoT ṕ Ṗ ........................  53 

2.3  ................................ ................................ .......  55 

2.3.1  ................................ ..................  55 

2.3.2  ................................ ........  55 

2.3.3  ................................ ...........  55 

3  ................................ ................................ ....  56 

3.1  ................................ .........................  56 

3.1.1  ................................ ..........  56 

3.1.2  ...............  57 

3.1.3 AI  ................................  58 

3.1.4 IoT  .......................  58 

3.1.5 Web-GIS  ..........................  59 

3.2  ................................ ..............................  59 

3.2.1  ................................ ........................  59 

3.2.2  ................................ ..  64 

3.2.3 AI  ................................ ......................  79 

3.2.4 IoT  ................................ .............  84 



 

3 

 

3.2.5 Web-GIS  ................................ .....  91 

4  ................................ ................................ ................  96 

4.1 ................................ ................................ ............  96 

4.2 GIS ................................ ................................ ...............  96 

4.3 AI ................................ ................................ ................  97 

4.4 IoT  ................................ ............................  97 

4.5 Web-GIS ................................ ................................ ........  98 

4.6  ................................ ................................ ...  98 

 ................................ ................................ .............  102 

 

  



 

4 

 

1   

1.1   

 

ṕ Ṗ

AI 

 

 

 ṕ Ṗ

ṕGISṖ

IoT IoT

ṕ Ṗ

 

 

1.2   

 

23 ể  

ṕ

Ṗ

 

 

1.3   

 

 1 Ṍ

 

 Ḳ

Ệ ṕ Ễ Ễ Ṗ

ṕ Ṗ  

 Ḳ

GIS  

 AI Ḳ AI

 



 

5 

 

 IoT Ḳ IoT IoT

( )  

 Web-GIS Ḳ Web-GISṕ Ṗ

 

5 ṕ 1.3.1Ṍ1.3.5Ṗ

 

 

  

 1  

 

 1  2

 

 

 1  

  

 

 

 100 

 

 

 

 

 

IoT IoT

Web-GIS

6 5

ṕGIS Ṗ

6 5

ṕ Ṗ
AI

/
/

/
/



 

6 

 

  

 

 2

 

 

 

 

 

ẑ  

 

 2  

  

 

ṕ Ṗ  

500 ṕ

Ṗ 

60Ṿ  

300 Ṋha  

25  

 

1.3.1   

2 ṕ Ṗ 2 ṕ

Ṗ  

 1 6

 

 2 ệ

500 60Ṿ

300 Ṋha 

25

 

 



 

7 

 

1.3.2   

 3

GIS ṕ

GISṖ  

ṕ Ṗ 2.1

 

 3  

  

   GIS 

(1)  

( )   Ṇ 

( )   Ṇ 

( )  Ṇ  

( )  Ṇ  

( )   Ṇ 

()  Ṇ  

(2)  

( )  Ṇ  

( ) 500  Ṇ  

( ) 60%  Ṇ  

( ) 300/ha  Ṇ  

( ) 25cm  Ṇ  

 

1.3.3  AI  

(1)  AI  

(2) (3) AI

 

 

(2)   

AI ṕ1 Ṗ

ṕ Ṗ

 

 

(3)   

(2) AI

ṕ Ṗ ṕ

10 (%)Ṗ



 

8 

 

ṕTensorFlowKerasṖ

 

1.3.4  IoT  

(1)  IoT  

 2 IoT 2.2

2 ṕ Ṗ 2

ṕ Ṗ IoT

3 ṕ LAN Ṗ Web

 

 

 

 2 IoT  

 

IoT

 

   

(2)  IoT  

ṕ

Ṗ

IoT  

IoT

Web

ṕ Ṗ IoT

 

 

ẇ IoT ẇ
ἲ

ẇWeb

WiFi



 

9 

 

1.3.5  Web-GIS  

(1)   

 ( ) IoT IoT

Web-GIS

Web-GIS URL

202311 1 Ṍ20241 31  

https://yd8g45vxph.s3.amazonaws.com/index.html  

ṕ  2024-01-31Ṗ 

 

IoT ṕ3 ṖIoT ṕ Ṗ GIS

Web-GIS  

Web-GIS

 

IoT ṕ

Ṗ  ṕ Ṗ

IoT

IoT IoT

 

ễ  

 

 

 3 Web-GIS -  

https://yd8g45vxph.s3.amazonaws.com/index.html


 

10 

 

1.4   

1.4.1   

 4  

  

 
IoT

 

  

Qsol ṕ

Ṗ  
AI  

 GIS  

MSR  IoT  

 Web-GIS AI  

 

1.4.2   

 

202310 17 20241 31  

  



 

11 

 

2   

2.1   

2.1.1   

(1)   

Ỉ  5

ṕ  6 Ṗ  

 

 5  

  

( )

 

ṕ Ṗ  

< > 

 Ḱ2019Ḱ Ḱ 

Ḱ1987. Ḱ 

Ḱ20122013. 

Ḱ 

Ḱ .2022. 

( )  

( )   

( )  ṕ [150cm ]

[30Ỳ] Ṗ  

( )  ṕ

Ṗ  

()  ṕ

Ṗ  

  



 

12 

 

 6  

  

₰ No.

ʹ Ὦ ʿ Ⱳʹḧʿ ʿיּ₰

ʹ ₰ ʿ

ʹ BDH˗ḅ cm ‰ Ή ♀ ˷ Ή

⅝Ἱ ʾ ⅝ ʾ ʾ ζχ ˦ ˧ ◦ Ῠʾ σΰʾ

ᶨ ʹὲ Τὲ τựΜʹʾʹ ӪβϓΦ ᵲΥᾋϣϦϥʹʾʹ ΰΜ ᵲΥᾋϣϦϥʹʾʹ ὲ

ʹ˗ʹʹ ӡ

σΰʾΚϤˢʹʹʹʹʹʹʹˣ σΰʾΚϤˢʹʹʹʹʹʹʹʹˣσΰʾΚϤˢʹʹʹʹʹʹʹˣ

σΰʾΚϤˢʹʹʹʹʹʹʹˣ σΰʾΚϤˢʹʹʹʹʹʹʹʹˣσΰʾΚϤˢʹʹʹʹʹʹʹˣ

ṅ ʾ ₢χӰ ( )σΰʾΚϤˢʹʹʹʹʹʹʹˣ σΰʾΚϤˢʹʹʹʹʹʹʹʹˣσΰʾΚϤˢʹʹʹʹʹʹʹˣ

σΰʾΚϤˢʹʹʹʹʹʹʹˣ σΰʾΚϤˢʹʹʹʹʹʹʹʹˣσΰʾΚϤˢʹʹʹʹʹʹʹˣ

Ὢʾ ʾбИʾТкІ σΰʾΚϤˢʹʹʹʹʹʹʹˣ σΰʾΚϤˢʹʹʹʹʹʹʹʹˣσΰʾΚϤˢʹʹʹʹʹʹʹˣ

σΰʾΚϤˢʹʹʹʹʹʹʹˣ

и˔Еϸж˔ˢ₢ Ϥ σxΰʾΚϤˢʹʹʹʹʹʹʹˣ

σΰʾΚϤˢʹʹʹʹʹʹʹˣ

σΰʾΚϤˢʹʹʹʹʹʹʹˣ

―

ḅʿσΰʾΚϤˢʹʹʹʹʹˣ

♀ʿσΰʾΚϤˢʹʹʹʹʹˣ

ӡ

₢ ᵲ

ʹσΰʾ1/3 ʾ1/3ӟӊ

ꜛ σἱּה

ḅʿσΰʾΚϤˢʹʹʹʹʹˣ

♀ʿσΰʾΚϤˢʹʹʹʹʹˣ

ϺЛЀˢ◓ם ˣ

ⱲχӰ ᴝ

ᾯϦ χ ᵲ

₢ᾕ ϣΧ ὺ ᾢᵦ Πʹּכ ὺ ᾢᵦ Πʹ

τ ΰθᵫῢἋ

ˢ Ӥ ˣ
ʹσΰʾ1/3 ʾ1/3ӟ ʹσΰʾ1/3 ʾ1/3ӟ ʹσΰʾ1/3 ʾ1/3ӟ

τ ΰοΜσΜᵫῢ

Ἃ ˢ Ӥ ˣ
ʹσΰʾ1/3 ʾ1/3ӟ ʹσΰʾ1/3 ʾ1/3ӟ ʹσΰʾ1/3 ʾ1/3ӟ

ᾯ♂ʾὧ ʾ ẏ

ˢ Ӥ ˣ
ʹσΰʾ1/3 ʾ1/3ӟ ʹσΰʾ1/3 ʾ1/3ӟ ʹσΰʾ1/3 ʾ1/3ӟ

₢ᾕ ḅ ₃ᶊρσϥ ♀

︠ḅχᾯ ʾὧ

♀χ ρ

ʹ̡ʹ1ʾ͎ʾ͏ʾ͐ʾ5ʹ̠

ʹ̡ʹ1ʾ͎ʾ͏ʾ͐ʾ5ʹ̠
ʹἹ

ʹ

ʹ‮ ʹ ṜⱧ‮

ʹ̡ʹ1ʾ͎ʾ͏ʾ͐ʾ͑ʹ̠

ʹ̡ʹ1ʾ͎ʾ͏ʾ͐ʾ5ʹ̠

ʹ̡ʹ1ʾ͎ʾ͏ʾ͐ʾ5ʹ̠

ʹ̡ʹ1ʾ͎ʾ͏ʾ͐ʾ5ʹ̠

ʹ̡ʹ1ʾ͎ʾ͏ʾ͐ʾ5ʹ̠

♀χ

χᾯ

♀χᾯ

χ

χ



 

13 

 

(2)   

5  7

ṕ  8 Ṗ  

 

 7  

  

( )  

 

ṕ Ṗ

 

< > 

 Ḱ2019Ḱ Ḱ 

Ḱ1987. Ḱ 

Ḱ20122013. Ḱ  

Ḱ2009. Ḱ  

( ) 500

 

ṕ Ṗ  

< > 

 ( )

60%  

( )  

300/ha  

ṕ Ṗ ṕ50ỲṖ 10ú10m

ṕ150cm Ṗ

ṕ30ỲṖ

 

: ha 300

10ú10m

8 ṕ800Ṗ

6 ṕ600Ṗ ha

ṕ10,000Ṗ  

:

25cm 10m

ṕ Ṗ  

( )  

25cm  

 

  



 

14 

 

 8  

 

  

₰ No.ʹʹ˗

ʹ Ὦ ʿ Ⱳʹḧʿ ʿיּ₰

ʹ ₰ ʿ ₰ ʿ ˷ Ή

ʹ ᵵệʿ

No. ‰(Ή) ― No. ‰(Ή) ―

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

0 0

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

0 0

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

0 0

2023

DBH˗ḅ (cm) DBH˗ḅ (cm)



 

15 

 

(3)  

 

 9 4  

 

 9  

  

ṕ30m50mṖ  

  

ṕ1mṖ  

ṕ10mṖ  

ṕK Ṗ ( )  

  

  

ṕ Ṗ  

ṕ

Ṗ 

 

 ( )  

  

  

  

ṕ Ṗ  

  

  

  

 

 4  



 

16 

 

2.1.2   

(1)   

( )    

QGIS

GIS 6

ṕ1999Ṍ2005Ṗ

3m 3m

100 ṕ

.2000. 50 Ṗ

GIS GIS

ṕ  5Ṗ  

 

 

 5  

( )   

GIS

100m ṕṖ

Ṅ

ṕ

Ṗ Ṅ  

 

ẇ  



 

17 

 

 6 100m  

 

( )   

ễD

3D

ṕ ỉṖ  

 10

 

 7  

 

 

 10 Ṋ  

Ṋ  / /   

 

DJIPhantom4RTK Ḳ1,391 g 

Ḳ350 mm 

Ḳ 30  

Ḳ1 CMOS

Ḳ20 M 

Ḳ Ḳ84Û 8.8 mm 

Ḳ5472ú3648

ṕ3:2Ṗ 

 



 

18 

 

3D  

 

ṕSfM/MVSṖ 

Bentley 

iTwin Capture 

Modeler 

 

SfMṕStructure from MotionṖ

 

MVSṕMulti-View StereoṖSfM

 

 

 

 

( )   

ṕ

Ṗ 3D 3D

ṕ  11ṕ Ṗ

Ṗ  

 12  

 

 8  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

19 

 

 11 ṕ Ṗ  

     

Ḳhttps://www.pref.oita.jp/uploaded/life/2240190_4107864_misc.pdf 

 

 12 Ṋ  

Ṋ  / /   

 

DJI

Matrice300RTK 

Ḳ  8 kg 

Ḳ810 ú 670 ú 430 mm 

Ḳ 55  

 

 

ṕLiDARṖ 

emesent

Hovermap 

Ḳ  1.6 kg 

Ḳ0.4m to 100m 

Ḳ300,000/  

ḲSLAMṕSimultaneous 

Localization and MappingṖ  

 

SLAM

 

 



 

20 

 

SLAM

 

emesenAURA SLAM  

 

Bentley

MicroStation 

 

 

ṕ

Ṗ 

 

AutodeskCivil3D  

 

 

( )   

1980 2020

ṕ  9Ṗ  

 

 9 1974Ṍ1978 2020  

 

( )   

NDVIṕNormalized Difference Vegetation 

Indexḳ Ṗ

ṕ Ṗ

ṕ 10Ṗ  

 13  

1974Ṍ1978 2020 

Ḳ

ṕhttps://maps.gsi.go.jp/development/ichiran.htmlṖ  



 

21 

 

 

 10  

 

ṕRED Ṗ NDVI

-ểṌể -1 1

ṕ 11Ṗ  

 

NDVIṬṕNIRṨREDṖ/ṕNIRṧREDṖ 

ẑNIRṕ Ṗ Redṕ Ṗ  

 

 11 NDVI  

 

NDVI (NDVI)

ṕ2017Ị Ṗ NDVI

 

 

https://www.jstage.jst.go.jp/article/jjsrt/43/1/43_283/_pdf/-char/ja


 

22 

 

 

 12  

 

 13 Ṋ  

Ṋ  / /   

 

DJIP4 Multispectral Ḳ1, 487 g 

Ḳ350 mm 

Ḳ 27  

Ḳ6 1/2.9

CMOSṕ

RGB 1

 

5 Ṗ 

Ḳ  2.08 

MPṕ 2.12 MPṖ  

Ḳ

1600ú1300 (4:3.25) 

 

 
 
 

 

(2)   

( )   

ễD

ṕ Ṗ

 

 14  



 

23 

 

 

 13  

 

 14 Ṋ  

Ṋ  / /   

 

DJIPhantom4RTK Ḳ1,391 g 

Ḳ350 mm 

Ḳ 30  

Ḳ1 CMOS

Ḳ20 M 

Ḳ Ḳ84Û 8.8 mm 

Ḳ5472ú3648

ṕ3:2Ṗ 

3D

ṕSfM/MVSṖ 

Bentley

iTwinCaptureModeler 

 

SfMṕStructure from MotionṖ

 

MVSṕMulti-View StereoṖSfM

 

 

 

 

( )  500  

( ) ṕ Ṗ

500

 

 15  

 

 14 500  



 

24 

 

 15 Ṋ  

Ṋ  / /   

 

DJIPhantom4RTK Ḳ1,391 g 

Ḳ350 mm 

Ḳ 30  

Ḳ1 CMOS

Ḳ20 M 

Ḳ Ḳ84Û 8.8 mm 

Ḳ5472ú3648

ṕ3:2Ṗ 

3D  

 

ṕSfM/MVSṖ 

BentleyiTwin 

Capture Modeler 

 

SfMṕStructure from MotionṖ

 

MVSṕMulti-View StereoṖSfM

 

 

 

 

AutodeskAutoCAD  

 

( )  60%  

( ) ṕ Ṗ

60%

 

( ) 500

ṕ 15Ṗ  

 

 15 60%  

 

( )  300/ha  

ṕ10mú10mṖ

ṕ Ṗ



 

25 

 

ể  

300/ha

 

 16  

 

 16 300/ha  

 

 16 Ṋ  

Ṋ  / /   

 

DJIMatrice600Pro 

 

Ḳ  10 kg 

Ḳ1,668 mm ú 1,518 mm ú 

727 mm 

Ḳ 32  

 

ṕLiDARṖ 

YellowScan 

Vx20-300 

 

Ḳ  2.84 kg 

ḲRIEGL miniVUX-3UAV 

Ḳ120Û 

Ḳ300,000/  

 

ṕLiDARṖ 

emesent

Hovermap 

Ḳ  1.6 kg 

Ḳ0.4m to 100m 

Ḳ300,000/  

ḲSLAMṕSimultaneous 

Localization and MappingṖ  

 

SLAM

 

 

ṕPPKṖ

 

Applanix 

POSPac UAV 

 

PPKṕPost 

Processing KinematicsṖ

 

 

 

 

 

 



 

26 

 

 

YellowScan

CloudStation 

 

PPK  

 

 

 

 

 

 

 

 

Bentley

MicroStation 

 

 

 

ṕ

Ṗ 

 

 

( )  25cm  

ṕ10mú10mṖ

ṕ Ṗ

3D 3D

 

( ) 25cm

 

 17

 

 17 25cm  

 

 17 Ṋ  

Ṋ  / /   

 

DJI

Matrice300RTK 

Ḳ  8 kg 

Ḳ810 ú 670 ú 430 mm 

Ḳ 55  

 



 

27 

 

 

ṕLiDARṖ 

emesent

Hovermap 

Ḳ  1.6 kg 

Ḳ0.4m to 100m 

Ḳ300,000/  

ḲSLAMṕSimultaneous 

Localization and MappingṖ  

 

SLAM

 

 

SLAM

 

emesenAURA SLAM  

 

Bentley

MicroStation 

 

 

ṕ

Ṗ 

 

AutodeskCivil3D  

 

 

2.1.3  AI  

(1)   

Qsol AI

AI  

AI

 

5

5  

AI

ṕ  18 Ṗ ¬ º

¬ º

 

 19 AI  



 

28 

 

  

  

 18  

 

 

 19 AI  

 

AI

 

 

 

 20 AI  



 

29 

 

¬ º

2

ṕ 18Ṗ  

 

 18  

 AI  

Positiveṕ Ṗ Negativeṕ Ṗ 

 
Positiveṕ Ṗ  TPṕTrue PositiveṖ FNṕFalse NegativeṖ 

Negativeṕ Ṗ FPṕFalse PositiveṖ TNṕTrue NegativeṖ 

ẑTPṕTrue PositiveṖḲ  

ẑTNṕTrue NegativeṖḲ  

ẑFPṕFalse PositiveṖḲ  

ẑFNṕFalse NegativeṖḲ  

 

ṕPrecisionṖ

AI

 

 

0ÒÅÃÉÓÉÏÎ
40

40ṧ&0
 

 

ṕRecallṖ AI

 

 

2ÅÃÁÌÌ
40

40ṧ&.
 

 

ṕAccuracyṖ

2  

 

!ÃÃÕÒÁÃÙ
40 &.

40ṧ&04. &.
 

 

¬ º ¬ º 2 AI

 

 



 

30 

 

(2)   

Web-AI Python /AI

 

 

( )   

2 ṕTensorFlow

KerasṖ  Google TensorFlow

ṕhttps://www.tensorflow.org2024/01/28Ṗ

AI 2 Kerasṕhttps://keras.io/

2024/01/28Ṗ Python

TensorFlow  

 

AI TensorFlowKeras

 

 

( )   

1

 ṕAmazon AWS EC2 Ṗ

Ubuntu ṕhttps://ubuntu.com2024/01/28Ṗ

ṕ10Ṍ50 Ṗ  

 19  

 

 19   

  

 Ubuntu 22.04.3 

ṕhttps://ubuntu.comṖ; 

ṕLTSṖ  

CPU 3.3GHz Intel Xeon CPU  

ṕRAMṖ 16GB 

  

 

ṕGPUṖ

CPU

 

 

( )   

   



 

31 

 

ṕ  21Ṗ  

 

 

 

 21   

 

 

ṙểṚ   

ṙỄṚ   ỦṖ 

ṙễṚ   ủṖ 

ṙỆṚ   ỨṌỪṖ Python  

ṙệṚ   ứṖ Python  

ṙỈṚ   ỪṖ Python  

 

a)  

ṕ

Ṗ / Ṅ

 

 



 

32 

 

b)  

aṖ Ṅ

  30 Ṍ 50 ṕ

 cṖ

 100

 

 20  

 

 20   

  
Ṋ

 
 

Ginkgo 

 

dji0014.jpg, dji0015.jpg, dscn3878.jpg, 

dscn3879.jpg, dscn3880.jpg, 

dscn3881.jpg, 

dscn4128.jpg, dscn4129.jpg, 

dscn4130.jpg 

dscn4131.jpg, dscn4132.jpg, 

dscn4133.jpg, 

dscn4134.jpg, dscn4135.jpg, 

dscn4136.jpg, 

dscn4137.jpg, dscn4138.jpg, 

p0004304.jpg, p0004305.jpg, 

p0004307.jpg 

107 

 

Camphor 

 

dscn3901c.jpg, dscn3901.jpg, 

dscn3902.jpg, 

dscn3904c.jpg, dscn3907.jpg, 

dscn3908c.jpg, 

dscn3908.jpg, dscn3910.jpg, 

dscn3911.jpg, 

dscn3945c.jpg, dscn3945.jpg, 

dscn3976c.jpg, 

dscn3981c.jpg, dscn4015c.jpg, 

dscn4017c.jpg, img5071.jpg, 

img5076.jpg, p0004272.jpg, 

p0004277.jpg 

106 

 

Podocarpus 

 

dscn4078.jpg, dscn4079.jpg, 

dscn4080.jpg, dscn4082.jpg, 

dscn4083.jpg, dscn4084.jpg, 

img5111.jpg, img5113.jpg, 

img5115.jpg, 

img5117.jpg, img5118.jpg, 

img5145.jpg, 

img5147.jpg, img5148.jpg, 

img5151.jpg, 

img5152.jpg, p0004290.jpg, 

p0004291.jpg, p0004296.jpg 

103 

 



 

33 

 

Torreya  

 

dji0021a.jpg, dji0021.jpg, 

dscn3862.jpg, 

dscn3864.jpg, dscn3865.jpg, 

dscn3867a.jpg, dscn3867b.jpg, 

dscn3868b.jpg, dscn3870b.jpg, 

dscn3871b.jpg, dscn3871.jpg, 

dscn3872b.jpg, p0004314.jpg, 

p0004315a.jpg, p0004315.jpg, 

p0004316a.jpg, p0004316.jpg, 

p0004317a.jpg, p0004317.jpg 

109 

 

Maple 

 

dji0126.jpg, dji0127.jpg, 

dscn3808a.jpg, 

dscn3808.jpg, dscn3809a1.jpg, 

dscn3809a.jpg, dscn3809.jpg, 

dscn3811a.jpg, dscn3812a.jpg, 

dscn3813a.jpg, dscn3814a.jpg, 

dscn3816a.jpg, dscn3817a.jpg, 

dscn3824a.jpg, dscn3825a.jpg, 

dscn3826a.jpg, dscn3827a.jpg, 

dscn3828a.jpg, dscn3829a.jpg, 

dscn3830a.jpg, dscn3838.jpg, 

dscn4062.jpg, dscn4063.jpg, 

dscn4064.jpg, 

109 

 

:  

 

c)  

Tensorflow/Keras

1 Python

Python

Tensorflow/KerasPython



 

34 

 

 

 

d)  

ệ ṕ Ṗ

10 5

 

ṕ URL Ṗ CSV

Python CSV

Web  

 

 

e)  

ṕmatch 

confidenceḲṾṖ Web

Tensorflow/Keras

100%

10

ṕ 55 Ṗ  

 



 

35 

 

2.1.4  IoT  

(1)  IoT  

( )   

Ễ ṕ Ṗ Ễ ṕ

Ṗ Ệ IoT

ṕ Ṗ Ệ ṕ ể ể Ṗ

ṕ Ṗ ể X,Y,Z3

3

 

 

 21 IoT  

     

IoT

ṕ Ṗ

 

ṕ

Ṗ 

 

 

 

ṕ

Ṗ  

ṕ

Ṗ  

 

 

 

 

 

 

 

 

 

 

ṕ Ṗ

 

   

 

 

 

 

( )   

16 IoT ṕ Ṗ ṕ 10

Ṗ 3 ṕX,Y,Z Ṗ

Wi-Fi Wi-Fi

 22 IoT  

 

 

 22 IoT  

ṕTWELITE CUEṖ
ḱ3 ṇ

2.4GHz

ḱ ṇ ṇ

Web ṇ ṇ
ḱ ṇ ḭ

TWELITE
SPOT

Wi-Fi

Wi-Fi ṇ ṇ



 

36 

 

 

 

 23  IoT ṕ Ṗ  

 

WiFi SIM

Web Web IoT

22

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 22  

  

IoT ṇ

50W ṇ ṇ

50Ah

ṕ2.4GHz Ṗ

Web ṇ ṇ

ṇ
ṇ

Wi-Fi ṇ ṇ
ṕMP02LNṖ

USB ṇ

TWELITE
SPOT

Wi-Fi



 

37 

 

I
o
T

 

TWELITE CUE 

 
Ḳ TWELITEÚ CUE-  

https://mono-wireless.com/jp/products/twelite-cue/index.html 

ṕ  2024-01-06Ṗ 

TWELITE CUE  

 

Ṏ

 

TWELITE SPOT 

 
Ḳ TWELITE SPOT 

https://mono-wireless.com/jp/products/twelite-spot/index.html 

ṕ  2024-01-06Ṗ 

 

 

 

WiFi  

TWELIT

E CUE

 

WiFi

TWELIT

E CUE

 

https://mono-wireless.com/jp/products/twelite-cue/index.html
https://mono-wireless.com/jp/products/twelite-spot/index.html


 

38 

 

 
ṕ ṖḲNEC AtermSIM MP02LN-

SW  

https://www.aterm.jp/product/atermstation/product/mobile/mp

02ln/ 

ṕ  2024-01-06Ṗ 

 

 

 
ṕ ṖḲECO-WORTHY  12V 50AH 

640Wh 

https://www.eco-worthy.com/collections/lithium-

batteries/products/lifepo4-12v-50ah-lithium-iron-phosphate-

battery 

ṕ  2024-01-06Ṗ 

https://www.aterm.jp/product/atermstation/product/mobile/mp02ln/
https://www.aterm.jp/product/atermstation/product/mobile/mp02ln/
https://www.eco-worthy.com/collections/lithium-batteries/products/lifepo4-12v-50ah-lithium-iron-phosphate-battery
https://www.eco-worthy.com/collections/lithium-batteries/products/lifepo4-12v-50ah-lithium-iron-phosphate-battery
https://www.eco-worthy.com/collections/lithium-batteries/products/lifepo4-12v-50ah-lithium-iron-phosphate-battery


 

39 

 

PC

W

eb

 

Web  

 

 

 

(2)  IoT  

( )   

Ễ ṕ Ṗ Ễ ṕ

Ṗ Ệ IoT ṕ

Ṗ Ệ ṕ 1 4 2 2 Ṗ

ṕ Ṗ ể IoT

Wi-Fi Web

Web Web

 

IoT

IoT ṕ3 Ṗ ṕ Ṗ

ṕ Ṗ  

 

( )   

IoT  



 

40 

 

 

 24 IoT  

 

IoT ṕ Ṗ ṕ 10 Ṗ

Wi-Fi

ṕ Ṗ Web

2.1.4(1)IoT

ṕ Ṗ Web Wi-Fi

Web

 

Ṅ

Web

 

 

IoT ṕ Ṗ  

 

 25 IoT ṕ Ṗ  

 

M5Stack Timer Camera

Wi-Fi  

ṕ

Ṗ ṕ0.5WṖ Ni-MH

 

IoT ṕ Ṗ

 



 

41 

 

 

 26 IoT ṕ Ṗ 

 

ṕ Ṗ  

 

 27 ṕ Ṗ  

 

Wi-Fi

ṕ50WṖ

 

ṕ Ṗ ṕWi-Fi Ṗ

ṕ Ṗ

ṕ 30 Ṗ

Wi-Fi IoT ṕ Ṗ Wi-Fi

(1)TWELITE SPOT Wi-Fi  



 

42 

 

 

 28 ṕ Ṗ 

 

Web Wi-Fi

ṕ

1 Ṗ

 

Web Web

 

 

 29 IoT  

 

Web PHP

Web 1

IoT 1 500MB  

 

(3)   

ṕ Ṗ MSR 

ṕ Ṗ ṕ Ṗ IoT



 

43 

 

IoT  

 

ṕ ṖIoT ṕ Ṗ 

202312 24 20241 31 1

Ệ IoT ṕ Ṗ ể

 

 

ṕ ṖIoT ṕ Ṗ 

202312 19 20241 12 3

IoT ṕ Ṗ16 ṕ Ṗ2

Wi-Fi

Web

 

 

2.1.5  Web-GIS  

(1)   

 Web-GIS Leaflet JavaScript(JS)

(https://leafletjs.com2024/01/28Ṗ

LeafletJS (42KB JS)

Web

Web  JavaScript

HTMLCSS  

 

(2)   

LeafletJS Web

Web  (Apache ) Web

 

Web-GIS Amazon Simple Storage Server 

(S3)  ( )  

S3

Web-GIS

 

Web-GIS URL 10  

(yd8g45vxph)

 

S3 S3

S3 13 /GB Web-



 

44 

 

GIS  ( Ḳ800kbḳ Ḳ400kb)  S3

3 /GB S3

Web

S3 80 ṕGSIṖ

S3 S3

 

 

(3)   

( )  Web-GIS  

Web-GIS  30  

 

 30 Web-GIS  Ṩ  

 

 

[1]  

[2] ṕ+Ṗ ṕ-Ṗ  

[3]  

[4]  

[5]  

[6]  

[7]  

[8]  

[9]  

 

( )   

 31 Web-GIS  



 

45 

 

 

 

 

 

 31   Web-GIS  Ṩ  

 

 

[1]  

[2]  

[3]  

[4]  

[5]  

 

 

(4)   

 

( )   



 

46 

 

2  

  ²  

  ²  

:  ² LeafletJS

 

 

11 Web-GIS  

(https://www.biodic.go.jp2024/01/28Ṗ ESRI 

ArcGIS / QGIS  

GIS GIS ESRI 

shp  Web-GIS GIS

QGIS JSONJavaScript

  

 32  37   



 

47 

 

 23  28 Web-GIS

 

 

:  

 

 

 32  Web-GIS  Ṩ  

 

 

 

  



 

48 

 

 23  -  

  

 

 

  

 

 

 1 -  

 

  #11 -  

 

 

GIS

 

 

 

 

 (  URL)  

 (  URL)  

 

 

 2 -  

 

  #13 -  

 

 

GIS

 

 

 

 

 (  URL)  

 (  URL)  

 

 

:  

 

 

 33  Web-GIS  Ṩ  

 

 24  -  

  

 

 

  

 

 

 1 -  

 

  #6  

 

GIS

 

  

 

 

 (  URL)  

 (  URL)  

 

 

 2 -  

 

  #8  

 

GIS

 

  

 

 

 (  URL)  

 (  URL)  

 

 

 



 

49 

 

:  

 

 34 Web-GIS  Ṩ  

 

 25  -  

   

 

  

 

  

ẑ

2023

 

ESRI shp 

 

 

 

 

 

 

 

 

 

 

(  

URL)  

 

 

  

ẑ

2023

 

ESRI shp 

 

 

ṕ

Ṗ  

 

 

 

(  

URL)  

 

 

  

ẑ

2023

 

 

 

 

 

 



 

50 

 

:  

 

 35 Web-GIS  Ṩ  

 

 26  -  

   

 

  

   

 ẑ

2023

  

 

   

 ẑ

2023

  

 

 

: Ṩ  

 

 36 Web-GIS  Ṩ  

 

 

 

 

 

 

 

 



 

51 

 

 27  -  

   

 

  

   6 _

 

ESRI shp 

 

 

 

 

 

 

 

 

 

 

 

ṕ Ṗ  

 

 

_       

_      

 

 

 

 

 6 _

 

ESRI shp 

 

id 

major1 

place 

species 

frequency 

db_  

db_key 

 

 

 

 

 

 

 

 

      

 

 

 

_  

_  

 

 

 

( )   

 Web-GIS ṕGSIṖ



 

52 

 

 

 

 37 Web-GIS Ṩ  

 

(https://maps.gsi.go.jp/development/ichiran.html2024/01/28Ṗ

 28 2  

  

(https://maps.gsi.go.jp2024/01/28Ṗ

  

 

 28  

  

 

 

 

  

 

Ḳ

 

 

 

(GSI) 

  

 

Ḳ  

 

 

(GSI) 

  

 

 

2.2   

2.2.1   

 

 38 Ễ ṕ ṕ

Ṗ ṕ ṖṖ Ễ ṕ ṕ

Ṗ ṕ ṖṖ

ể

 39

 

 

https://maps.gsi.go.jp/development/ichiran.html
https://maps.gsi.go.jp/


 

53 

 

 

 38  

 

  

 39   

ῐ
זּ

ϼІЛϺ

ῐ
ή ẋ
ϱЙЫϺ

ῐ
χזּ

ІϻʾϱЎдϳʾ
ЯЬ

ῐ
᷆ χזּ

ПЛϺʾІϻʾϱ
ЎϱϹЄʾϷϹЌ
ЫЛϺ

ᾉ ῐ ʾ Ṫ ם

11/3 ( )Ṍ
5( )

11/2( )11/1( )10/31( )10/30( )

PMAMPMAMPMAMPMAMPMAM

[ ]

[ ]

[ ]

[ ]

( ) IoT( IoNL,MSR, ) ( )

ẑ
( )Ḳ

IoT( IoNL,MSR, )Ḳ AI
( )Ḳ



 

54 

 

 

 
 

 
 

 
 

 
 

 

 40   



 

55 

 

2.2.2  IoT ṕ Ṗ 

12

ṕ Ṗ

MSR ṕ Ṗ IoT

 

     

    

 

 41 IoT  

IoTЈрЂ˔Ὃ Ḣ Ṫ ם

ԁ
ԁ

ЌϱЂрЩϼʺϳЮ



 

56 

 

 

 42  IoT  

 

 

 43 IoT  

 

  



 

57 

 

2.3   

 

 

2.3.1   

ṕ Ṗ

 

IoT

 

 

2.3.2   

ṕ Ṗ

ṕ Ṗ

 

2.3.3   

2.3.1

 

 

  



 

58 

 

3   

3.1   

3.1.1   

 29  30

 

 

(1)   

 29  

 

 29  

  ṕ Ṗ   

 

Ḳ

 

 100

 

 

Ḳ    

 

Ḳ  

 

 

 

Ḳ   

 

Ḳ   

 

Ḳ    

 

  



 

59 

 

(2)   

 30  

 

 30  

  ṕ Ṗ   

 

 

Ḳ

 

 

ṕ Ṗ 

Ḳ 500

 

 

ṕ

Ṗ 

Ḳ

60Ṿ  

 

 

Ḳ  

  300/ha   

ṕ Ṗ   

Ḳ  

   25cm   

ṕ Ṗ  

 

 

3.1.2   

GIS

 

 31  32  

 

 31 ṕGISṖ 

   

 

( )   

 

 

 

 

 
( )   

( )   

 

 

 

 

 



 

60 

 

 32 ṕ Ṗ 

   

 

( )   

 

50cm ệcm

ṕ

Ṗ  

ṕ

Ṗ 

 

ṕ

Ṗ

 

( )   

( )   

 

( )   

 

( )   

500  

( )   

60%  

( )   

300/ha  

( )   

25  

 

3.1.3  AI  

2

Ễ  

 

 ̧

ṕ 80Ṿ ṕ 20%

Ṗ Ṗ 

 ̧  

 

3.1.4  IoT  

ṕ 2.3Ṗ

 

 

 33 IoT  

  

 

 



 

61 

 

 

 

 

 

 

 

ṕ

Ṗ 

 

ṕ

Ṗ  

 

3.1.5  Web-GIS  

Web-GIS IoT

 

 

3.2   

3.2.1   

(1)   

2 2 6

ṕ 1 [

] 2 [ ] Ṗ

 

3

ú3  

 34Ṍ  35  

  



 

62 

 

 34  (1)   

   202311 2  

 
  

 
  

 
8:45-10:03ṕ78 Ṗ 10:03-10:20ṕ17 Ṗ 
78+17Ṭ95 ú3 Ṭ285ṕ4 45 Ṗ 

 

     

Ḳ
 

100  

 

1,000
ểṖ  

ỄṖ  

Ẇ  

 

Ḳ   
 

ễṖ  

ṕ1365Ṗ

ểṖ  

Ẇ  

 

Ḳ  
 

 

ḯ

 
Ẇ  

 

Ḳ  
 
3m

 

Ḳ11.802m 
DBHḲ375.8cm 

Ẇ  
 

Ḳ  
 

 

 
Ḳ

 

ẍ  

 

Ḳ  
 

 

 

 

Ẇ  

 

 1)  ṕ ṖḰ2019Ḱ Ḱ  

 2) ṕ ṖḰ2012Ḱ 7 Ḱ  

  



 

63 

 

 35  (2)   

   202311 2  

 
3  

 
  

 
13:45-14:20ṕ35 Ṗ 14:20-14:30ṕ10 Ṗ  
35+10Ṭ45 ú3 Ṭ135ṕ2 15 Ṗ  

 
     

Ḳ  
   

100  

 

400
ṕ 1645

ṖểṖ  

 

Ẇ  

 

Ḳ   
 

ṕ
30 Ṗ

ṕ Ṗ
12
2Ṗ  

2 ṕ1645Ṗ

Ḳ

1Ṗ  

Ẇ  

 

Ḳ  
 

 
ḯ

 
Ẇ  

 

Ḳ  
 
2m

 

Ḳ2.465m 
DBHḲ78.5cm 

Ẇ  
 

Ḳ  
 

 
Ḳ

 
ẍ  

 

Ḳ  
 

 
1/3

 

ẍ  

 

 1)  ṕ ṖḰ2019Ḱ Ḱ  

 2) ṕ ṖḰ2012Ḱ 7 Ḱ  

 



 

64 

 

(2)   

2 5

 

3

ú3  

 36Ṍ  37  

 

 36  (3)  

   202310 31  

 
   

 
   

 Ḳ  

 
9:30-11:05ṕ95 Ṗ 14:10-14:55ṕ45 Ṗ 15:20-
16:00ṕ40 Ṗ  ṕ95+45+40Ṗú3 Ṭ540 ṕ9 Ṗ   

 

     

Ḳ  
 

ṕ
Ṗ  

ểṖ  
 

Ẇ  

 

Ḳ  
  500  

ṕ

Ṗ 

0.9haṕṬ
9,000ṖểṖỄṖ  

Ẇ  
 

Ḳ  
  60Ṿ   

60ṾễṖ  
 

Ẇ  
 

Ḳ
300 /ha  

 
 

10ú10Ỳ
8

ṕ 800 Ṗ 36

 
Ḳ 29

5
1 

36 /800
1haṕ10,000Ṗ

450
 

Ẇ  
 

Ḳ  
  25cm  

 

36
48.8cm 

Ẇ  
 

 1)  ṕ ṖḰ2019Ḱ Ḱ 

 2) ṕ ṖḰ2013Ḱ 12 Ḱ 

 3) Ḱ1987Ḱ  Ḱ 

 

  



 

65 

 

 37  (5)  

   202311 1  

 
  

 
 

  
     

 
10:10-11:50ṕ100 Ṗ 13:15-14:50ṕ95 Ṗ
15:00-15:30ṕ30 Ṗṕ100+95+30Ṗú3 Ṭ675ṕ11
15 Ṗ 

 

     

Ḳ  

 

ṕ

Ṗ  

ṕ

Ṗ 1km

ểṖ  

ỄṖ  

ễṖ  

Ẇ   

 

Ḳ

500  
ṕ

Ṗ 

1.2haṕṬ12,000Ṗ
ểṖ  

Ẇ   

Ḳ

60Ṿ   

80ṾễṖ  

 
Ẇ   

Ḳ

300

/ha  

 

 

10ú10Ỳ 6

ṕ 600 Ṗ 38

 

Ḳ 13 6

5

3 2 1 

38 /600 1haṕ10,000

Ṗ 633  

ṕ 400
ểṖṖ  

Ẇ   

Ḳ

25cm

  

38

43.1cm 
Ẇ   

1)  ṕ ṖḰ2019Ḱ Ḱ  

2) Ḱ2009Ḱ Ḱ

ṕ Ṗ  

3) Ḱ1987Ḱ  Ḱ  

  



 

66 

 

3.2.2   

(1)   

( )   

  

GIS

 44 45

 

 



 

67 

 

 44 GIS ṕ Ṗ 

 

 

 45  GIS ṕ Ṗ 

 

 

GIS  



 

68 

 

  

100m

ṕ  46Ṗ

ṕ 47Ṗ 100m

 

 

 46 100m  

 

 47 100m  



 

69 

 

  

ṕ

Ḳ 90% 60%Ṗ 3D

3D  38  

3D Ễ

 

 

 38  

   

3D 

 

 

   

 

  

3D

3D ṕ 1.3m Ṗ

 39  

Ễ

 

 

 

 39  

   

3D  

 
 



 

70 

 

 

(1.3m) 

 

 
 

 

 

12.3m

ṕ 3.0m Ṗ  

 

2.7m

ṕ 2.0m Ṗ  

 

 

  

1970 2020

ṕ  48

 49Ṗ 2

 

34Ṍ 35 ẍ

 

 

 

 

 

 

 

 

 



 

71 

 

1970 ṕ1974Ṍ1978Ṗ 2020 

 48  1970 2020  

1970 2020

 

1970 ṕ1974Ṍ1978Ṗ  2020 

 49  1970 2020  

 

 

  

NDVI

NDVI  40  

ṕ Ṗ

Ễ

 

ẍ

 




































































