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Presenter Notes
Presentation Notes
Good morning,

First I want to express my gratitude to the organizers who arranged this occasion in this round table setting to inform you all about the latest developments in autonomous greenhouses.

I am Feije de Zwart and work as a researcher on climate control, watering and nutrition and crop growth in modern greenhouses.
Throughout my career, my work has been on the intersection between the hardware available in the greenhouse, the software that controls it and, the ‘greenware’, the crops that are supposed to thrive in the ‘constructed’ climate.

Where the definition of the climate in the greenhouse originally has been a matter of green fingers, in the last years, more and more attention is going to get these green finger skills captured by autonomous algorithms.

A process that has only just started and from which a lot is expected for the near future. 


Market Analyses

Aiming on modern greenhouses

We used an e-mail list derived
from companies that left their
registrations at all kind of
horticultural knowledge exchange
events

13 out of 20 responded
All realizing year round production

Production levels range between
half the amount harvested in the
Netherlands until similar levels

Reported revenue

WAGENINGEN

UNIVERSITY & RESEARCH

Questionnaire on the operation of modern multispan greenhouses

Introduction

The purpose of this questionnaire is to explore the problems and challenges facing China's
cutting-edge greenhouse industry by surveying the industry leaders of China's high-tech
greenhouses. The results of this survey will be used to help the industry to break through the
bottlenecks and help China’s greenhouse industry in its ongoing development.

All information and data in the questionnaire will be kept strictly confidential.

We really appreciate if you can fill in the survey truthfully.

Thank you for your cooperation in advance!

The questionnaire has a total of 25 questions, the total time spent is about 10 minutes.

1. What type of greenhouse do you have? (if you have several types, please fill in the
greenhouse type most relevant to you)

a. Single tunnel greenhouses
b. multi span plastic greenhouse
c. multi span glass greenhouse
2. Where is your (major) production region (e.g. Hebei, Shandong, Xi'an)

3. Which crop(s) are you growing, on what area, how many months and with what
production level (please fill in the line for your major product(s)).

Crop Area Months/ year | Plant month | Average prod. [kg/m?
Round Tomato
Cherry Tomato
Leafy greens

Bell pepper (green)
Bell pepper (colored)
Cucumber

Egg plant
Strawberry
Other ...
Other ...

4. Does your greenhouse have...

Heating: Yes / No if Yes, how much energy for heating
Lighting: Yes / No  if Yes, which intensity ..... how much energy for lighting c. CO2
dosing: Yes / No If Yes, how much CO2 supplied per year

5. Where are the company's greenhouse produced crops are sold through? (Multiple
answers are possible)

a. Self-production and self-sale (own retail channels, (physical and/or online))
b. Sales agreement with retail stores

c. Sales agreements with e-commerce companies

d. Catering industry (restaurants, hotels, food processing plant, bulk buyer)
e. Corporate group purchasing (schools, cafeterias, government)

f. Agreements with supermarkets, wholesale markets and other retailers

g. Agricultural products export

h. Other (fill in)
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Typically, when things are becoming difficult, people are trying to involve technology or automation to help in this task.
Modern greenhouses are equipped with sensors, data acquisition systems, trolleys and carts, sorting systems and a climate computer.
In this picture you see quite some human labour activity and everyone who has some experience with working in a greenhouse will know that a lot of work can be supported by machinery, but is by far not ready to be taken over by machines.


G reen h ouse D | St ri b Utl on Location and number of responses

Gansu Province 1
Beijing 3
Shanxi Province 1

Shandong Province 2

i% Anhui Province 2
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Guangdong Province 1
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Results from questionnaire
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Typically, when things are becoming difficult, people are trying to involve technology or automation to help in this task.
Modern greenhouses are equipped with sensors, data acquisition systems, trolleys and carts, sorting systems and a climate computer.
In this picture you see quite some human labour activity and everyone who has some experience with working in a greenhouse will know that a lot of work can be supported by machinery, but is by far not ready to be taken over by machines.


Workshops and presentations
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Matchmaking sessions
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Workshop in Nanjing

Workshop on Data-assisted Growing (Al in Greenhouses)
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Many growers with modern facilities are
confident that the profitability of their
greenhouse can be improved by making better
use of new data-driven growing techniques.
Wageningen Greenhouse Horticulture has
gained substantial experience from the three
8r ized
in recent years, demonstrating that Al-driven
technologies were capable of facilitating the
cultivation of vegetable crops with high yields
and profitability.
In this workshop, specialists in the field will
provide a brief overview of results,
perspectives, and challenges related to data-
driven horticulture. Additionally,
developments in sensor technology will be
presented, as sensors serve as the ‘eyes and
fingers' of Al algorithms. After the brief
introduction to the topic, the audience is
welcome to participate in a panel discussion
with experts.
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Discussion with audience

Representatives

Supply industry, invester, Academia, Grower

sino-Dutch Greenhou
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Dr. LiuZhen Grey Yu, Sale Manager
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Simon Li, CEO Associate Prof. Ningyi Zhang

SRR ‘ TRRA K
HX Agriculture /g gricultural University

Venue :Ballroom A, 1°t Floor, Xinhe Hentique Hotel,

I nV I ta t l O n 158 Xiangxian Road, Pukou, Nanjing, Jiangsu.
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Result: Project on structured data collection

for DSS model development

Follow up of production results on a weekly
base, send in by HX-personnel

Continuous flow of greenhouse climate
data through the Letsgrow platform

Finding causal relations between climate
(and maybe also other factors) and
production

Developing an automated procedure to
select optimal climate controller strategies

Implement this system on the Ridder
climate computer
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AGREEMENT
Reference number: 3742347xxx

The undersigned,

the foundation Stichting Wageningen Research, research institute Wageningen
Plant Research, business unit Greenhouse Horticulture, established in Wageningen, the
Netherlands, whose registered office is at Droevendaalsesteeg 1, 6708 PB Wageningen,
the Netherlands, hereinafter also referred to as: ‘WR’, lawfully represented by its
Director Operations, Dr Ir P.W.]J.R, Caessens;

Contact person: Feije de Zwart
Telephone number: +31 317 483393

E-mail address: feije.dezwart@wur.nl
Business Unit: Greenhouse Horticulture

HX-agriculture, whose business address is at Nijverheidsweg 2, Maarssen, 3606 AJ,
the Netherlands, hereinafter also referred to as HX, lawfully represented by Simon Li,
CEO;

Contact person: Simon Li
Telephone number:
E-mail address: 21752069@qq.com

hereinafter also referred to individually as ‘Party’” and collectively as 'Parties’;

declare that they have agreed as follows:

1.

Brief title of the assignment
Automated data-analyses on climate-crop production relations for Lettuce
Plan of approach

HX-agriculture has started a 4.5 ha year round lettuce cultivation greenhouse in
Jiashan, China. It is a very modern greenhouse, built at the latest Dutch greenhouse
building standards. The lettuce growing system is based on germination and
propagation in a completely artificially illuminated and closely controlled stacked
indoor facility. When the lettuce plants has reached about 4 cm height, they are
transplanted to floaters holding 12 plants with a density of 20 heads per m2.

From there on, the floaters are automatically placed in a pond-system through which
they are pushed to the other side in a period of around three weeks’ time. The
moving is completely unmanned and only the cutting and packaging of the lettuce
requires human labor. The greenhouse is therefore already largely autonomous.

Also the climate control and irrigation is automated, except for the definition of
setpoint strategies concerning temperature control, humidity control, CO2-dosing,
lighting strategy and EC-control of the water in the ponds. Settings for these control-
loops are defined and monitored by the grower.

In order to also automate the definition of the optimal control strategies, clear
relations have to be found between greenhouse climate and resulting production.

In this project an automated data-analyses procedure will be developed aiming on
processing data from the greenhouse in Jiashan in order to find causal relations
between greenhouse climate at the one side and Lettuce quality and quantity at the
other side.

Once this relation has become clear, and tuned onto the results obtained in the local
conditions, the better strategy can be automatically distinguished from the good. This
opens the way for an automatic climate controller strategy setting. This brings fully
autonomous lettuce production within reach.

1/9



Presenter Notes
Presentation Notes
Typically, when things are becoming difficult, people are trying to involve technology or automation to help in this task.
Modern greenhouses are equipped with sensors, data acquisition systems, trolleys and carts, sorting systems and a climate computer.
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Towards autonomous control

Thank you Thanks to our sponsors and

for your supporters

attention!
m HX Agriculture AVRIDDER

Contact:

Feije.deZwart@wur.nl
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And with that I want to thank you for your attention and I want to take the opportunity to show which companies and sponsors have been involved in the past Autonomous Greenhouse Challenges.
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