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It’s about food_



Population projection by the UN, World
Shown is the total population since 1950 and the Medium Variant projections by the UN Population Division until 
2100.
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This is today __ https://ourworldindata.org/wp-content/uploads/2013/10/Land-use-graphic-01-01-01.png



https://www.google.com/maps



https://www.google.com/maps



It’s about food & sustainable agriculture_



_ Yara | Digital Transformation



https://www.at.farm/ … currently covering more than 800’000 ha

Precise Fertilization

 – Satellite image analysis
 – Apply just the optimum amount, no excess



https://www.yara.com/water/ – Yara Water Solution – plant monitoring & irrigation scenario recommendation

Precise Irrigation

https://www.at.farm/


_



_ California Drought Severity by Area | https://droughtmonitor.unl.edu/Data/DataTables.aspx | Phoenix7777



https://www.esquire.com/news-politics/a22627850/global-water-crisis/

> “We’re overdrafting groundwater”
>
> “You have to start doing things  
   differently.”
>
> “There’s no more new water.”



_

_ Adaptive Irrigation & Drought Management

https://droughtmonitor.unl.edu/Data/DataTables.aspx


Aim: Precise & adaptive irrigation



_ How thirsty is the plant? – the plant’s “water status”



Using the water status for irrigation recommendations_



The Expert Knowledge_



How to determine the water status automatically?



_ Gather data – in-field sensing hardware



_ Using R in a mid-sized data scenario



The Data_



* a little bit _

Why R?

People in the Agronomic Sector tend to speak R*

Existing Body of Code

Broad array of CRAN packages in statistics, agronomy & biology

Very good documentation

Mid-sized data volumes



https://shiny.rstudio.com/



Build model(s) from the labeled data_



_

https://rstudio.github.io/reticulate/



Build the model(s)_

https://rstudio.github.io/reticulate/

=> convenient access to Tensorflow, Keras, …



Online water status prediction_



Requirements for a reliable R environment_

Reproducibility / Consistent environments

Portability / Scalability

All Is Code



_



_



https://arxiv.org/abs/1710.03675



https://mran.microsoft.com/



_

R-docker for both development and production



RStudio via browser_

Dockerfile

FROM rocker/tidyverse:3.4.4
RUN  apt-get update && \
     apt-get -y –no-inst… && \
     install2.r –deps TRUE \

DBI \
...
logging \
...
testthat \
...

$ docker build -f Dockerfile \
-t tidyrocker .



RStudio via browser_

CAVEAT 1: 
...this password is an

   Environment Variable

$ docker inspect MyRStudio

https://github.com/rocker-org/rocker/wiki/FAQ



RStudio via browser_

CAVEAT 2: 
...no HTTPS

a) http behind ip filter/firewall
 
   OR

b) nginx as SSL reverse proxy

CAVEAT 1: 
...this password is an

   Environment Variable

$ docker inspect MyRStudio

https://myserver:80        http://myintserver:8787



_

https://github.com/pyenv/pyenv

https://github.com/jaehyeon-kim/rocker-extra

https://stackoverflow.com/
questions/41422826/
install-python-of-

specific-version-system-
wide-with-pyenv/43321411



RStudio Server – persisting files_

Use upload/download option

OR

https://github.com/rocker-org/
rocker/wiki/Sharing-files-
with-host-machine



Another_Dockerfile_To_Add_MS_ODBC

FROM customrockerimage          

RUN  apt-get update && … \
     curl https://packages.microsoft.com/keys/microsoft.asc | apt-key add - && \
     curl https://packages.microsoft.com/config/debian/9/prod.list > \

/etc/apt/sources.list.d/mssql-release.list && \
     apt-get update && \
     ACCEPT_EULA=Y apt-get -y install \

msobdcsql17 \
unixodbc-dev && \

install2.r –deps TRUE \
RODBC

COPY odbc.ini /etc/odbc.ini

$ docker build -f Another_Dockerfile_To_Add_MS_ODBC -t customrockerimage/msodbc .

Chaining Dockerfiles_



DB access – interactive session_

rstudioapi::askForPassword("pwd: ")
getPass::getPass("pwd: ")

+ odbc



DB access – non-interactive – https://kubernetes.io/docs/concepts/configuration/secret/

+ odbc



_

Some things I found useful…



RStudio Server_



RStudio Server_



Shiny Rocker – reactlog_

https://shiny.rstudio.com/articles/debugging.html

…
options(shiny.reactlog=TRUE)
…

→ Press Ctrl + F3



Shiny Rocker – custom config_

<shiny-server.conf>

run_as shiny;

app_init_timeout 240;
app_idle_timeout 120;

preserve_logs true;

Server {
listen 12345;
...

}
Dockerfile

…
COPY shiny-server.conf /etc/shiny-server/shiny-server.conf
…



REST api_

https://www.rplumber.io/
https://www.rplumber.io/docs/



REST api_



Water status prediction as R-based web service_



Automated training of models using Airflow … wip_

https://airflow.apache.org/
https://airflow.apache.org/ui.html



_

… from seed to harvest



_

Roots & growth

Irrigation

Fertilization
(+ micro nutrients)

Weather & climate

Soil & hydrology

...

Yara Digital is starting a new project initiative:

Complete characterization of the crop cycle



Come talk to us!

Claudia Stötzel
Jesus Martinez
Richard Brosi



_



_
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