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20 mins of loT-fuelled Urban Agriculture...

1. Why the world needs Urban Agriculture
2.  What’s happening already?
3.  Whatis the Smart Greenhouse?

4. The future of Farming with machine learning



What is driving Urban Agriculture?

Climate change: We know this will happen. But not how much, or where.

Temperature change Precipitation change Sea level rise

These changes affect available arable land, soil quality and water supply
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Why does the world need urban agriculture?

66% of pop will live in a city 2050. Earth population ~10 billion.

Population Growth Urbanization

Arable land will decrease while the world population will increase.
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Why does the world need urban agriculture?
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Urban Agriculture is the answer

copyright: Plantagon
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What is the current state of urban agriculture?

Photo: ekkun
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Japan, leader in field:

— Almost 1/3 of crops in japan come
from Urban Agriculture

— 700 000 people in Tokyo can be fed
with greens grown in the City

Note:
— Horizontal farming
— Mainly conventional techniques
— Low automation
— No sensors, analytics, monitoring


http://www.flickr.com/photos/ekkun/3520591264/
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Urban agriculture can do more with less

Hydroponics Aguaponics Aeroponics
— Used in the current experiment —  Avariant of hydroponics that uses fish to provide =~ — Avariant of hydroponics which sprays the water
— 70 % more water efficient than traditional the nutrients for the plants on the roots, allowing near 100 % oxygenation of
agriculture — The water circulates to the plants which filter it of the roots

nutrients, maintaining a small eco-system — Requires less nutrients and water than hydro
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Close to Home — Stadsjord

https://sverigesradio.se/sida/artikel.aspx?programid=104&artikel=6532735



Why Ericsson in urban agriculture?

— ICT has a role to play

— Sensor intense use case
Measure, measure, measure...

— Data intense
Large number of interconnected horticulture
parameters to be optimized
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Ericsson in India: Connected Aquaponics
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Ericsson in India: Connected Aquaponics
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Photo: Plantagon
https://www.di.se/nyheter/framtidens-jordbruk-finns-mitt-i-stan/
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Ericsson and Plantagon

— Plantagon is running an experiment in the basement of DN-skrapan,
harvesting 600 m2 of plants in 300 m2 of floor space

— Vertical hydroponic farming
— Excess heat from grow lamps is put into the district heating grid

— 1.1 million bags of basil...

Photo: Plantagon



Smart Greenhouse as a test bed for applications in
urban agriculture
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Current setup

Pysense board with Fipy board: NB-
loT and Cat-M1 connectivity

Heliospectra LED Grow Lamp

Raspberry Pl
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Growing plants
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No previous experience growing
plants

First experiments to determine
suitable plants for experiments in
full size enclosure

Various types of lettuce, basil and
mint seedlings

Basil and lettuce are most
successful. Basil selected for trial.
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First trial in large enclosure

Challenges:
— Reflective surfaces
— Reliable feature extraction



Second trial with microgreens
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Aim:

— Determine shortest
possible lifecycle to assess
maximum

— Grid allows for automatic
labelling and fallback
manual labelling (height)



Final Microgreen trial
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ML Plant challenges:
— They grow slowly

— Microgreens are quick at
~2 week lifecycles



Final Microgreen trial

— Yield Prediction example: Given the growth on day 3, which plants will grow to
target height by day 5?

— Based on day 5 status all day 3 plants are classified incomplete / complete

— With sufficient data (1000’s of images), machine learning model can be deployed
on images only

Day 3 growth of plants sorted on their status day 5:

\

Incomplete Complete

So, what will the prediction be based on one lifecycle of ~20 plants?
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Final Microgreen trial

Day 3 growth of plants sorted on their status day 5:
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Incomplete Complete

So, what will the prediction be based on one lifecycle of ~20 plants?

Not accurate. Next step: Gather more data.
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