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Vechaniesmsiofiagriculturalimachinery andilifting:agrizrobots  Click afigure to see its larger figure or movie.
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Vegetable and fruit harvesters

[Bd1 Fig.d]
A EFRNER

Potato harvester

[K2 Fig.2]
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Nappa leafy vegetable harvester

[E3 Fig.3] [X4 Fig.4]
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Mechanism of nappa leafy vegetable Leek harvester
harvester

[®5 Fig.5] [®l6 Fig.6]
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Tomato harvester Cherry shaker

[Movie 1] [Movie 2]
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Daikon radish harvester Cherry shaker
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Pra ctice Of agri-vision Click a figure to see its larger figure or movie.

2.5 {E5 DR

Crop row recognition

[Bd1 Fig.4]
1EM5IE B D EIRE R

Coordinate conversion of crop row image

Stereo vision system mounted on tractor

,  [E2 Fig.2]
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[®3 Fig.3] [K4 Fig.4]
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8 1 Crop row recognition by stereo vision Autonomous traveling by machine vision
EZ 8 9°A

[E5 Fig.5]
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Implement control by machine vision

[Movie]
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Vehicle control by machine vision
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Original image
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Conversion to vehicle coordinate
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Peach grading
[B1 Fig.1]
EREORY FORTLA o ©®
Fruit grading robot system S ]
[K3 Fig.3]
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Color conversion images of Fig.2 O ®
[E5 Fig.5]
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Split-pit of peach

[r‘va—-‘; [ B R

Top page Contents

ERET ) v HERRKEGLBEICD Yy TLET,

Click a figure to see its larger figure or movie.

[®2 Fig.2]
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- Six original images of a peach fruit
[K4 Fig.4]
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W Processed images of Fig.2
[Movie]
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Pra ctice Of agri-vision Click a figure to see its larger figure or movie.

2.32 oA ILYEERDEH
Terahertz imaging

[K1 Fig.d] [E2 Fig.2]
FSALYRAA—SUHTVRT L ? b RFOEDT S AL YVELR
Terahertz imaging system A Terahertz images of tomato leaf
v [E3 Fig.3] [Xl4 Fig.4]
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Leaf images during water content change

Samples of terahertz images
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2 0)?@ LA Chrysanthemum cutting sticking
3.3 EEA Grafting
34 #x$]%5 Pruning
3.6 7 Fo0nO%#T Grape bagging
3.6 7 EUODfEHN - BE Grape berry thinning
3.7 7 FUMDINFE Grape harvesting
38 AL 2P 1)dMILFE Orange and apple harvesting
39 A FIDUNFE (L F#IE) Strawberry harvesting on annual hill
3.10 4 FODUNFE (F3x L) Strawberry harvesting on table top culture
311 F¥ FDUFE Tomato harvesting
312 S= k¥ FDIRF#E Cherry tomato harvesting
3.13 T ADULFE Eggplant harvesting
344 a2 DOYLFE - TEME Cucumber harvesting and defoliation
315 L2 ADINFE Lettuce harvesting
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A8 EEMINFE - fEEMD 7 S A | Assist for heavy material handling
319 ¥y a)L—LDINFE Mushroom harvesting
3.20 R=0MER  Fruits grading
3.21 EEYDFER Binding of agricultural products
3.22 FEDNMELY Wool shearing
323 # %L Milking
3.24 {E¥I 5 Plant factory
3.25 IMIEBMD/\N> F') 2% Processed foods handling
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Eracticelofiend:efiectorsiand arms of;agri-robots Click a figure to see its larger figure or movie.

310 A FIDINEE (EEEFE)
Strawberry harvesting on table top culture

[EK1 Fig.1] [X2 Fig.2]
A FIDERKIE o1 BEAEIZRA FINREORY L&
Strawberry grown on table top culture FHEE
Cartesian coordinate type harvesting
robot and its mechanism

[X4 Fig.4]
299X IT ORI H 4
End-effector with hook

[®3 Fig.3]
EEzXT kT4
Sucking type end-effector

[®5 Fig.5]

| [Movie 1]

S IETS BRI A FIREORY b RE|KAFE AR Y

® - _4; i Harvesting robot in the night Sucking type harvesting robots
[Movie 2] [Movie 3]
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HREIZE L4 FI3REORY k
End-effector with hook

Harvesting robot in the night
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Eracticelofiend:efiectorsiand arms of;agri-robots Click a figure to see its larger figure or movie.

31 k¥ EDUNFE
Tomato harvesting

[B1 Fig.1]
b= RRERR Y k
Tomato harvesting robot

[X2 Fig.2]
k< ~DEEE
Separation layer of tomato

[®3 Fig.3]
FY FREIURI T V4
Harvesting end-effector

[X4 Fig.4]
k< MIRFEDFIE

Tomato harvesting procedure by robot

[®5 Fig.5]
ZIERIORI OV A
Four fingered harvesting end-effector

[®l6 Fig.6]
T4 OHDEE
Structure and action of finger

[Movie 1] [Movie 2]
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%; Tomato harvesting robot ’ l\ﬁ- Four fingered harvesting end-effector
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Click a figure to see its larger figure or movie.
349 Vv a)l—LDINFE

Mushroom harvesting
WMXHEE Sy a)l— LA

Mushrooms grown on shelves

[E1 Fig.d]

[X2 Fig.2]
Iy a)l—LIREORY k
Mushroom harvesting robot
[K3 Fig.3]
AEED b DER

[K4 Fig.4]
Acquired image by machine vision
[®5 Fig.5]

IVRITJxH AR
Harvesting end-effector

WEaART

Conveyor for harvested mushroom

=~ [X6 Fig.6]
< "% 7“|) \‘J/{
J Grippers attached to conveyor
[Movie]
Tyia)l—LIREORY k

Mushroom harvesting robot
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(Silsoe Technology #t, 1 ¥ 1) X) Back
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4.1 Drive-by-wire Drive-by-wire
2 1EE FESATLA Operation support systems for farm vehicles

431 BEIET AT L-1 (GDS) Automatic guidance system-1 (GDS)

44 BEIETATL-2 (GPS) Automatic guidance system-2 (GPS)

45 BEETATL3 (E>3 ) Automatic guidance system-3 (vision)

46 BEENREGEFITH  Automatic following system

4.7 a2 \A OHEEXT L Management system for multiple combines operation
48 ORvy kK324 Robottractor

49 #HS>ARBKRyY L Tilage robot

410 A#EZ AR Y ;+ Rice-transplanting robot

4411 JXEHRAKREQORY b Weeding robot for rice paddy field

4412 NJAREEOR Y FFBEHE1E  Mobile mechanisms for greenhouse robots

413 /N2 ANBGEEAMR Y k  Chemical spraying robots in greenhouses

414 RE#HEDORY ~  Robots in orchard fields

415 E 3 UAR—XBHEWE/N—AAX4HF Vision-base mowing robot for grass land
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4.1 /. L—JU Monorail systems
- 449 7> k1) Gantry systems
420 BmfzOvy k  Crawlertype robot
421 fifzO7Ry k Legged robots
422 ARy kA1lya74 Robot helicopters
423 YRAZAL—T AT L Masterslave system

424 TLAAXRL— 3> Tele-operated robots
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Practice Of vehicle automation Click a figure to see its larger figure or movie.

4.2 EERSARE AT
Operation support systems for farm vehicles

[E1 Fig.d]
EXFTEST —4% (FX7T E) DB rfbl

System configuration of Operation Navigator

[®2 Fig.2]

EEFEDT 4 AT LA FRRH
Display of Operation Navigator

[E3 Fig.3] [®l4 Fig.4]
NSLUILESYXT VT ORTL(PTS) D PTSD & =
> kO0—3 Display of PTS

Controller of Parallel Tracking System (PTS)

[Movie]
EEFTEDT 4 RT LA RTRH

Display of Operation Navigator
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Click a figure to see its larger figure or movie.

Practicerotrveniclelautomation
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Tillage robot

[E1 Fig1]
ROBOTRA
ROBOTRA

[E3 Fig.3]
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Cable installation and generated magnetic
fields for LNAV system

[E5 Fig.5]
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Device configuration of SNAV system

[®7 Fig.7]
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Main flowchart for unmanned operation

[E9 Fig.9]
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Robot operation (rotary tillage)
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Tillage robot
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Master-slave system

[B1 Fig.1]
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Vehicle following control

[®2 Fig.2]
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Constructions of “master-slave system”

[®3 Fig.3]
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Communication through access points
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List of data formats
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REZV YIS HEERGCBEICOYTLETS,

device for agricultural operations
- Automatic following system

Automatic following transport vehicle
Autonomous hay harvester

)
Battery-car in greenhouse
Binder
binding mechanism

[c]
Cabbage harvester and RAC
Cabbage harvesting robot
Cherry shaker
Cherry tomato harvesting robot
with 3D vision sensor
with 3D vision sensor on its end-effector
Chrysanthemum cutting sticking robot
machine vision system
prototype
robot system

Combine harvester
grain threshing and cleaning section
head feeding type
multi-purpose type

Complementary transplanting system

Conveyors by use of air flow

Corn harvester

Crawler tractor

Crawler type robot

Crop row detection

Crop space weeding by robot

Cucumber defoliating robot

Cucumber harvesting robot
end-effector with electric heat cutter
machine vision

Cultivator for orchard

Cut flower handling robot

Cutting sticking machine

[D]

Daikon radish harvester

RD A=
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ing facility
arvesting robot
d-effector for processed foods
External sensing system

(F]
Fertilizer distributors
Filling and binding machine for grain
Forage harvester
Fruit grading robot
animation
robot system

()
Geranium cutting sticking robot
Grafting robot
full-automatic type
semi-automatic type
Grape bagging robot
Grape berry thinning end-effector
Grape harvesting robot

Pictures |

REZV YIS HEERGCBEICOYTLETS,

Click an item to see its picture or movie.

[H]

Harvesting, weighing, and packing system

(1]

Image acquisition system for orange grading

()
Lawn mowing robot
Leek preprocessing system
Leek transplanter
Leek trimming machine
Lettuce harvesting robot
Lettuce packing machine
Lettuce transplanter

[(m]
Management system for multiple combines
Mandarin orange harvesting robot
Master-slave system
Melon grading machine
Milking robot
Monorail
Mowing robot
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Click an item to see its picture or movie.

Pictures

Robot helicopter

Robot tractor
for chemical spraying
for intertillage operation

hion transplanter

Operation navigator Roll baler and bale wrapper
Orange fruit grading facility Rotary tillage
Orange harvesting robot
[s]
[(P]) Seeding machine
Packing robot for coated seeds
Palettizing robot for naked seeds
Potato transplanter Seedling transplanting robot
Potting robot Soil sensor
Precision seeding plant image under the ground
Pruning machine Spacing robot
Speed sprayer
[R] Sprayer using static electricity
Rice transplanter Strawberry harvesting robot for ridge top
auto-steering rice transplanter end-effector with hook
planting fingers Strawberry harvesting robot for table top culture
rotary type planting fingers end-effector with hook
with fertilizer applicator end-effector with sucking mechanism

Rice transplanting robot
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Click an item to see its picture or movie.

Pictures |

(w]
Watermelon harvesting robot
Wool sharing robot
ehicle
Three-point linkage hitch system
Tillage robot
Tomato fruit packing robot
Tomato harvesting robot
multi-fingered end-effector
Transplanting machine

(u]
Unmanned sprayer
based on wired navigation
using pipe following navigation

(v]
Vacuum seeding machine
Vegetable transplanter
full-automatic type
transplanting device with hopper
Vehicle control by machine vision
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r for large and elliptical seeds
esting robot
sparagus binding machine
Assisting arm for container handling
Assisting arm for heavy material handling
control unit
Automatic following
drawbar
Automatic guidance system
Automatic in-ridge traveling vehicle
constitution
Automatic plant factory
facilities
plant training system
Automatic system for carrying milking units
Autonomous hay harvester
Autonomous tractor with machine vision

)
Battery-car in greenhouse
for carrier
for chemical spraying

Movies |Nt‘17es |

Click an item to see its picture or movie.

REZV YIS HEERGCBEICOYTLETS,

Binder

binding procedure
Branch rails
Broadcaster
Buried wire on field
Bush cutter

[c]

Cabbage harvesting robot
end-effector

Cabbage trimming machine
structure

Cable installation

Carnation seedling production procedure

Carrier for lateral movement

Cherry shaker

Cherry tomato harvesting robot
with 3D vision sensor

Chrysanthemum cutting sticking robot
lower leaves cutting device
machine vision system
planting device

RD A=
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Click an item to see its picture or movie.
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[D]

Daikon radish harvesting end-effector
Depalettizer

Drill seeder for direct sowing of rice

Combine harvester Dumper
grain threshing and cleaning section
multi-purpose combine harvester [E]
Complementary transplanting system Eggplant grading lines
machine vision and end-effector Eggplant harvesting robot
Crawler type robot tractor end-effector
Cucumber defoliating robot Electric cable for navigation
Cucumber harvesting robot Electric motor vehicle for management operation
end-effector
end-effector (mechanism) [F]
end-effector with electric heat cutter Fertilizing robot for steep slope use
inclined trellis training system system component
Cultivator Filling and binding machine for grain
for orchard folding procedure of bag opening
for paddy field tying procedure
precision cultivator for paddy field Fog machines
Cut flower container handling robot Following combine harvester
Cut flower handling robot Following vehicle
Cutting sticking machine Forage harvester
and wagon
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Click an item to see its picture or movie.

[H]
Head separate type color TV camera
aulic steering system Helicopter
autonomous navigation helicopter
[G] radio-controlled helicopter
Gantry system robot helicopter
field HST for steering
mechanism Hydraulic arm
for strawberry
for strawberry (constitution) [1]
Geranium cutting sticking robot IMU and GDS in-one system
end-effector Insect collector
Grafting robot
full-automatic type (L)
semi-automatic type Laser scanner
Grape bagging robot mounted on robot to work in vine yard
bagging procedure mounted on up-and-down device
end-effector Leading and following combines
Grape berry thinning end-effector Leading and following vehicles
Grape harvesting end-effector Leek harvester
constitution Leek preprocessing and grading system
fingers and cutter Leek preprocessing procedure

Legged robot
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_ quadruped walking robot
Lettuce harvesting robot
Lime sower

(m]
Mandarin orange harvesting robot
end-effector
Manure spreader
Master-slave system
robot tractor
vehicle following control
Milking robot
for cows in stanchion stall barn
Mobile grading robot for sweet pepper
Monorail
Monorail operating over trees
for harvesting
for chemical spraying
Mower conditioner
Mowing robot
schematic diagram

REZV YIS HEERGCBEICOYTLETS,

Click an item to see its picture or movie.

Multi-purpose monorail
Multi-purpose robot for grape

arm

Mushroom harvesting robot
conveyor
end-effector
grippers of conveyor
Mushroom sorting system

[N]

Nappa leafy vegetable harvester
mechanism
Navigation device

(0]

Operation navigator
Orange grading machine vision system
Orange harvesting robot

end-effector

(P]

Packing robot
for cucumber

| "*Eu 0)@’ —@" [;5@03&—9‘
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Click an item to see its picture or movie.

Movies |Nt‘17es |

vehicle heading control

( tillage with auto-steering system
er and soil provider with fertilizer applicator
otato harvester Rice transplanting robot
Potato transplanter block diagram for control
Potting robot Robot spray-car
Power cart Robot tractor
crawler type for chemical spraying
small special vehicle with laser scanner
Processed food handing with navigation sensors
biscuit Roll baler
cake Roller conveyor
cherry fruit Rotary cultivator
conveyor by use of air flow Rotary seeder
end-effector Rotary tray
piled objects Round-about rail
Pruning machine
climbing mechanism [S]
Seeder with fertilizer applicator
[R) Seeding machine for naked seeds
Rice transplanter Seedling recognizing robot
rotary type planting finger (locus) Seedling transplanting robot
rotary type planting finger (mechanism) Shuttle spray-car
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Click an item to see its picture or movie.

~—

B B | B f& | Movies

spreader
Soil disinfector
Soil sensor
structure
Spacing robot
Speed sprayer
Sprayer
Spraying robot
in automatic plant factory
spot-spraying
Stereo vision system (crop row recognition)
Strawberry harvesting robot for ridge top
end-effector with hook
end-effector with sucking mechanism
Strawberry harvesting robot for ridge wall
Strawberry harvesting robot for table top culture
Cartesian coordinate arm
end-effector with hook
end-effector with rotary mechanism
Sweet pepper orientation conveyors

Pictures

[T)

Teat-cups
Tele-operation (helicopter)
Terahertz imaging system
Test vehicle for autonomous traveling
Three dimensional vision sensor
two wave length laser beams type
by use of laser scanner
Three-point linkage hitch
Tillage robot
for soil paddling
for wheat seeding
Tomato harvester
Tomato harvesting robot
end-effector
harvesting procedure
multi-fingered end-effector
structure of finger
Tractor
Trailer
Transplanting machine
Turning over mechanism of grading machine
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Click an item to see its picture or movie.

) | E 1 | Movies

[E]

tele-operated robot system
! Watermelon loading device
wired navigation Weeding between crops
sing pipe following navigation Weeding robot for rice paddy field

using pipe following navigation (diagram) constitution
Utility battery carrier in greenhouse Weighing machine
mechanism Wood inspection system
Wool sharing robot
[v] hair clipper
Vacuum seeding machine sheep fixing device
template type with two arms

Variable fertilizer distributor
mounted on rice transplanter
Vegetable transplanter
full-automatic type
seedling picking fingers
transplanting device

(w]
Watermelon harvesting robot
arm
end-effector
end-effector with suction cup
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