JaNeth Onshitsu Robotto

Opportunities for Japan-Netherlands collaboration in greenhouse robotics

From Seed Project (SMP) to Public Private Partnership (PPP)
Gohar Isakhanyan (WUR),

with Erik Pekkeriet (WUR), Rick van de Zedde (WUR), Annie van de Riet (AVAG)

WAGENINGEN
UNIVERSITY & RESEARCH 15 December 2022



Agenda

So
what?

JaNeth
in short

WAGENINGEN

UNIVERSITY & RESEARCH 2



JaNeth in short

®  Greenhouse horticulture is under pressure

e Working conditions (warm, humid, short cycles, dull, repetitive tasks, heavy,
unpleasant work)

e Aging farm population (labour shortage)

e Demand for safe and quality food produced sustainably
® Robotics can be solution

e More sustainable way of producing

e High precision

® Year round and 24/7 functionality
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JaNeth actions and results

- About 20 interviews
- Terminology paper (In English and Japanese)

- Desk study

- 5 Webinars: 17 June, 1 July, 6 October (AVAG) 31 October, 16
November

= Innovation Mission in Japan in July

- Use cases defined
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- SMP JaNeth 2.0 - 2023

ey
A
‘,._
2%
-
4
'\,Uﬁ
N ¥
I
"

[

Lol b b o e o o 3
15:66 7 4071 : SRS 2=ttt s iy

WAGENINGEN

UNIVERSITY & RESEARCH >



Japan

S
-
° 8
» 0
5 D
£ 6 3
m..rl..h
un..an
mve
Oe
| S
SO







Overview travel route mission
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SMP JalNeth Onshitsu Robotto Next Steps




About AGRIST
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o
Population in Japan

Aging Society

Population in Japan
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Establishment of new

® NTT AgriTechnology

Estoblish on July 1. 2019

Growing agriculture business by ulilizing experence In 1CT field.
Revitalizing and renavation community by agriculhure.
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TOPSECTOR
AgriD - :

“Harvest Robot”

Introducing DENSO's FA technology to agriculture to realize
the world's first 24-hour farm Characteristics

Value for Total Labor Cost Reduction by Day & Night Harvest
customer Robot Consecutive Operation

Vine recognition by Al

Al judges maturity and » Contribute to stable crop quality
harvests crops of the same Detect Detect Detect

quality Vine Maturity vine and cut parts

- Day-time Labor work reduction (night) ~ (night)  (daytime)

Able to harvest day-night » due to night time robot operation

consecutive operation - Work support to compensate for

daytime production fluctuations




Panasonic

Realization of Multi-Skilled Work

Embodiment & Development of Mechanism
Development of Control {Tohoku University)

(Panasonic)

Capable of various end effector operations such as
grasping, pinch grasping, and sceooping

Capable of grasping and pinch grasping without
deforming flexible and/or fragile objects by using visual
feedback

Capable of scooping w

shapes make them hard to pick up and whose surfaces
are slippery by simple operation

Tohoku Panasonic Corporation
University

Design of tomato harvesting robot

Robot arm :reaching to

tomato fruit

Robot hand (End effector)
:Picking tomato

Basket
: Transferring tomato
fruit to the basket

TOPSECTOR

HORTICULTURE & STARTING MATERIALS

TOF sensor:
Detecting distance
and color of tomato.

Color camera :
Searching cluster of
tomatoes.

Size : 950mm(W) x 1600mm(D) x 1800mm(H)
Weight : 150kg

Continuous moving time : 4hour :<depending on situation

Moving speed : max 30cm/sec

Speed of harvesting : 10s.”each tomato
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TOPSECTOR
Z E N - N O H HORTICULTURE & STARTING MATERIALS

Environmentally friendly greenhouse

i

Summary of “Dream Farm Zennoh project”

Yield result of Dream Farms (kg/m2)

B All of three Dream Farms achieved target yield
- Stone
50 40 15

We can get high yield of tomato, eggplant and cucumber
with high wire and stone wool hydroponic system. We Tomato
confirmed common specification of greenhouse for
tomato, eggplant and cucumber.
< Cultivation technique > Chenmber E6 55 15
We decided main branch cultivation as our cultivation
standard. We can measure growth point at the top (crop
registration), and control climate, irrigation, labor based on
data. This method is also helpful to standardize labor
work.(Continuous pinching cultivation is difficult to
standardize labor work)

Eggplant 35 30 12

B Remote Cultivation consultation “Cockpit”
Zennoh give cultivation consultation based on
Dream Farm result to greenhouses all over the
Japan. Covid-19 made it difficult to visit
greenhouses, therefore NTT EAST and Zennoh
developed “cockpit” to try give remote
Apple mapdt consultation to our customers by using smart

_ device.
© 2022 ZEN-NOH [ py e © 2022 ZEN-NOH
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Learnings from Innovation Mission

= Similar High-tech Greenhouses - Similar Challenges

= Active robotic skills and minds and research initiatives, yet tendency to focus on
domestic market

= (Caring for workers and worker conditions

= Harsh working conditions due to humid climate

= Japanese high-tech industry show first steps of interest in high-tech greenhouses

= Focus on local agricultural issues, less awareness of developments in high-tech

greenhouse production internationally
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Three main themes

® Demonstration Greenhouses of the Future (NL and Japan)

® State of the art robotics and data-driven horticulture

® 5G and 5G applications

® Empowerment of a vital workforce with new enabling technologies
®  Plant sensor validation and development
® Robotics for

® Harvest

® Bin picking and packaging
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6 Potential use cases

Use Case 1 Showcase Greenhouse of the Future data infrastructure for autonomous growing and
robotic operations

Use Case 2 5G greenhouses

Use Case 3 Empowerment of a vital workforce with new enabling technologies

Use Case 4 Plant Data sensor systems to be validated in NL

Use Case 5 Robotic logistics in the greenhouse

Use Case 6 Bin picking in greenhouses
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Use for AVAG

® JaNeth SMP helped the sector to get a better insights

in the current status of technology developments in

Japan.

® Therefore, a better view and knowledge of commercial

opportunities. AVAG

® These insights have become decisive factor for some s —e e E

companies to visit Japan in 2022 and establish first

commercial contacts.
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Presenter Notes
Presentation Notes
Get acquainted, see, learn, meet pairs, chance to discuss in –depth each use case


Learnings from Innovation Mission

= Similar High-tech Greenhouses - Similar Challenges

= Caring for workers and worker conditions (empowering)

= Harsh working conditions due to humid climate, aging population

= Japanese high-tech industry show first steps of interest in high-tech greenhouses
= Focus on local agricultural issues, less awareness of developments in high-tech

greenhouse production internationally

* Establishing collaboration with Japan requires cautious diplomatic approach, time and often relies on

informal trust relationships.

e Japanese want to be sure collaboration is sustainable and will continue long.
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Follow-up actions

® Dec 2022 | Survey sent to Japanese partners
®  January 2022 | Survey results will be translated for Dutch partners to further explore the match
® Feb 2022 | individual interviews and exploration of commitments with NL partners
®  March — April | 6 webinars with 6 potential use cases
®  May-June 2023 | SMP 2.0 Incoming mission from Japan to The Netherlands (LNV support)
Around Green-tech event 13-15 June Amsterdam
®  June-July 2023 ] individual and group meeting per partner and per use case to define commitments
®  May-Jul 2023 | PPS idea approved in 2022, resubmit idea?, submit draft full project plan
® Sep 2023 | Modify and submit full PPP Proposal

® 1Jan 2024  |Starting date of PPP project
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Presenter Notes
Presentation Notes
Get acquainted, see, learn, meet pairs, chance to discuss in –depth each use case


Thank you

CONTACTS

gohar.isakhanyan@wur.nl

rick.vandezedde@wur.nl

erik.pekkeriet@wur.nl
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