
1. 5

1
2 20

1

2.

3.

9 28 20 12 26
10 3

3

4

4.

1

2

3

4

5.



0 5 10

0.4

0.8

TSR

C :Power CefficientP

Inflow Velocity [m/s]
0.0 0.4 0.8

0.0

1.0

2.0

Fx
Fy

F , F : x and y-Direction Force [N]x y

Time[sec.]
0 60 120

0.5

1.0
F : x-Direction Force [N]x

Time[sec.]
0 60 1200.0

0.5

1.0
V : Inflow velocity [m/s]

Study on characteristics of contra-rotating turbine for ocean current power generation

H30 KOSEN4.0 - -
2019 2 22

Takaya Kondo: National Institute of Technology, Toba College; Ikegami-cho 1-1, Toba, Mie 517-8501

1.

2. 

4.

5.

…
1.175N =0.5319 

…

975 N

3. 

Free running test overview

V =0.40[m/s]

D = 2R =150[mm]

TSR 4.0

NREL S835

6.0 deg.

= 1 2= 1 2
TSR=

2017 IHI NEDO

100kW

2030

[1/s]
[kg/m3]

2-D CFD

… LMC-3500-20N
… DSA-100A

A/D … AIO-160802AY-USB
…SONY DSC-RX100M5

…7
…0.0m/s 0.4m/s 40sec

… 400mm

Fx Fy
20Hz 2sec

60fps

Time[sec.]
0 60 120-0.5

0.0

0.5
F : y-Direction Force [N]y

0[N]

: Axial interference
factor

: Rotational 
interference factor

: Tip-loss factor

: velocity of fluid

: density of fluid

2-D CFD

T : Thrust

Q : Torque

CP

3D

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF eeeeeeeeeeeeee ee eeeeeeeeeeeeeee eee  eee rrrururunununnninininiuun iiru nininirrrur nnunnninnr nnnnu nnnnirunnn inninnnnnnngg tg ng tttttteng tg nggngg tg tttttg teennnngggngg ttttteteetennnggggg ttteeeeee tennnnnggngggnggg ttteeeeeeenng tgng tg teeeeeeennngg tgng teg teteteeeeteetenng eenng teeteeng tttteeennng tttteeeteen ttteeteeeeng ttteeeeeeeeeenng tg teeeeeeeenn tteeeeegg st ovsstttst ot ovoovoovst ovst ovst ovst ot ovt ovovvvvst osstst ovssttst ovsssst ovtt oovooovssstst ovtt ovossststtsttttst ooooovsssttsttt oooovooovvvvssttsttt oooovvvvvssttt ovvstststtst ossstststt oooooovovsssttttt oosssssst ott oovst ssstt st ooooovssttt ooooooovverviervieervereervrviiervieieerververrvivievieiieeeererviierviervieeervieeeervrvr eeeeervieeeeervierrvievvververviervieeeeeeeeerverveeeererrvervrvvvvvieiieevieeeieererverveeeeeerrververvvervvvvvieieieieeeeieeeerrvvvvieeeeeerveeervvvviiieieeeeeervivviierrvrvvvviviiiirr iieeeer iiereeeeeeerver iieerer ii wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

D =45m (R=22.5m)
V =1.5m/s
W=1MW

V =0.5m/s x ( =0.5319 )

= 1 2 = 12
( 1025 )

975 kN

V = 0.3m/s
Fx=0.412N 0.5181

V = 0.4m/s
Fx=0.741N 0.5242

V = 0.5m/s
Fx=1.175N 0.5319

TSR=4.0

3.0 1.5 0.8m
1.5m/s

…0.3m/s 0.4m/s 0.5m/s 3

Fx Fy

45





 

!!

 
 

 
   
   

 
   
   

AR

 
 

AIS 

!

AR

 
 

(AIS )

 



 

 



360  
 

 

3

 

 

Google

 

 

360

Unity 360

THETA S  

70cm

 

 Unity

Unity C#

 

30 10 21

30 11

10

 

VR

 

 

 

VR

 

 

(1) 

2018.2 





10-15m

↓ ↓
CdS





•
•
•
•

1 α

2

3

4

0

PLC RFID
ID

α 00010
00000
00010
00010



R² = 0.9868

0

100

200

300

0 100 200 300

R² = 0.984

0

100

200

300

0 100 200 300

•
•

•
•
•
•

•

•

•

•



 

 

 

 

 

 

 

 

 

 



7 4 :
3 :

:

EL
• 3DCAD

•

•

•
•

•

•

•

•

•

3DCAD

EL



 

1 2

[Hz] [V]

400 2.5970
64

800 0.6462
31

[ ] [V]
0 0.580727
1 1.331248
2 1.476319
3 1.638668

33

[ ] [V]
20 2.249893
25 1.622
32 0.559046

.

2 (400Hz,800Hz)

2.

3.

3 (20 ,25 ,32 )

(400Hz)

1 400Hz 800Hz
2

3

Arduino







logM

(
)

1)

( 2cm )

2) PC

1) OpenCV

:

2) 1
(cm)

(cm)



1

2

3
4
5

6 7

8

AIAIAAI

…



=
(3)

[mm/day]
:



3
1

RPG

DB

TOP

RPG

DB

TMK
MACHISHIRU QUEST



3

1 TWE-Lite Dip
1 2

2.9V (
) PC USB

( )

( )

2.0V ( )

4
1

25

USB
- +

+ -

+ -

- +

TWE-Lite DIP

15mA

17mA

0.1μA

5cm

4

6
76.1m

2

19.7m

H28 (LM61)

H29
(TSL2561)

(SHT21)
(BME280)

H30 (S11059-02DT)



ISO 12800 30s (12 25 1 4 )
(1 4 23 24 ) 2

9 10 11 12

1400m

500m 2000m

Development of the rain cloud observation system with the bistatic lidar

2 10

3 1

NI USB-6008
MyFinePix Studio PC

PC

l θ h 1

3

1 2

4
(a) (b)

1 a b
(a) (b)

a)

4

FUJIFILM X-E1
XF18-55mmF2.8-4 R LM OIS
TS OD 4 10NM

660NM 
50MM

Z80M18H-F-660-pe
I/O NI USB-6008

DELL vostro 15 3000 series

1

nm 660

nm 10

nm 200-1200

2

6 7 8

9 12 25 10 12 25

11 1 4 12 1 4

5



•

•

Scilab C

•
•



DCDC
DC ,

PWM ,PID

DC PID

, , ,

,

DC

, ,

PWM

,
2 , .

,

,



Development of Remote Control System of Fishery Basket
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Development of Color Correction Technology for Recognizing Seaweed Discoloration

•
•
•
•

•
•

•
•

•
•

[4] Ian et al.,2014

•

•

•

250.0 227.6

25.5 23.6

64.8 53.4

65.8 51.8

80.3 38.0

76.7 48.0

(Saturation)

(Contrast)

STEP 1

STEP 

STEP 

,
(Epoch)

STEP 



Artificial Intelligence of Automatic Feeding for Sea Farmers
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Examination of Capture Method of Wildlife Hazard by Automatic Feeding
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[1]GitHub - matterport/Mask_RCNN: Mask R-CNN 
for object detection and instance segmentation 
on Keras and TensorFlow
https://github.com/matterport/Mask_RCNN
[2] COCO - Common Objects in Context
http://cocodataset.org/#home
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