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Bugs

When you encounter errors you can check out our troubleshooting guide.

If you could not resolve your problem by troubleshooting you can submit a bug ticket as described below.

If you are reading this documentation on your local controller (offline) => this information might be out-of-date. Please refer to the online documentation [https://docs.growautomation.eu/en/latest/basic/bugs.html]




Support

The GrowAutomation software is an open source project.

Since we have limited time we cannot operate a basic technical support.

Therefore a community portal will be created to build a knowledge-base: Community (not yet online) [https://community.growautomation.eu/]

If you want to support our efforts => consider becoming a sponsor [https://github.com/sponsors/superstes]





Bug hunting

Before continuing => you need to know what’s the source of the error. As described in the troubleshooting guide.


Basic

Note the following in the ticket:


	What action did you perform as the error occurred? (if any)


	Export the current config and attach it to the issue/ticket:

[image: system_export]







Core

Please prepare the following:


	Set your log-level to 6 or above like described in the troubleshooting guide


	Try to re-create the error


	Copy the following logs each in a separate text file:


	GrowAutomation - Core


	Service - GrowAutomation


	Service journal - GrowAutomation


	GrowAutomation - DeviceX (if device-logging is enabled and devices are affected)






	Check if there are existing issues/bugs [https://github.com/superstes/growautomation/issues]


	Open a new GitHub issue [https://github.com/superstes/growautomation/issues/new] and attach the logs/config-export to it






Web

Please prepare the following:


	Try to re-create the error


	Copy the following logs each in a separate text file:


	GrowAutomation - Web


	Service - Webserver


	Service journal - Webserver






	Check if there are existing issues/bugs [https://github.com/superstes/growautomation/issues]


	Open a new GitHub issue [https://github.com/superstes/growautomation/issues/new] and attach the logs/config-export to it
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Intro


What is GrowAutomation?


Aim of this project


	helping to optimize grow environments


	monitor grow environments using sensors


	plant monitoring to analyze success or failure


	automating repetitive tasks


	start actions based on conditions










	simplifying user experience


	providing a web ui [https://demo.growautomation.eu] for easy maintenance and setup


	‘blueprints’ for physical setup


	tutorial videos


	collecting knowledge regarding this topics


	documenting known issues and their solutions


	providing systems to support community knowledge-exchange [https://community.growautomation.eu]










	customization


	support for custom 3th-party scripts


	providing a simple but customizable dashboard-system to visualize your data


	enabling users to customize many system settings to their liking






	being an independent system


	keeping the dependencies to a minimum


	possible to operate as an offline system


	preferring opt-out for optional features













Features


	support for custom scripts used in the input and output workflows


	input workflow


	timed loop to pull data from sensors






	output workflow


	support for **complex conditions**


	self-reversing actors






	**web-interface** [https://demo.growautomation.eu] for user interactions


	configuration management


	data visualization via **dashboard system**


	system management


	smartphone/mobile support
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Troubleshoot


Check

Here’s a little checklist of what to check when you run into errors.

If you are reading this documentation on your local controller (offline) => this information might be out-of-date. Please refer to the online documentation [https://docs.growautomation.eu/en/latest/basic/troubleshoot.html]


First

Check if your configuration meets the requirements as described in this documentation.

The config WILL NOT be check for sanity. Only for some common cases.

Therefore errors might occur if the config is not set as expected.



Second

Basic troubleshooting.

You could reach out to the community to get help with those basic problems: Community (not yet online) [https://community.growautomation.eu/]

The problem might occur due to one of these components:


	your network


	the server (raspberry/linux)


	the basic software needed to run GrowAutomation (database/webserver)


	hardware like sensors or wiring




Best to divide and conquer. Test it step by step to find the point where it breaks.



Third

Check the logs.


Identify

Next you need to identify the source of the error.

It is either the web-interface or the application itself.

Here are examples of how those errors look like.


Examples


	Web-interface:

[image: django_error_404]
[image: django_error_500]



	Application:


	Sensor data is missing


	Actions are not performed as expected


	The service often/always failing

[image: service_failed]









When you identified the source => you can check its logs.








Logs


Level

The main setting regarding logs is the log-level set in the controller settings:

[image: system_controller]

For troubleshooting you can up this log-level to 6 or above.

But you should revert it back to 1-3 for normal operation.

[image: controller_loglevel]

After changing it => you must restart the service to activate it.

[image: service_restart]



View

You can access the logs via the web-interface:

[image: system_log]

Here you can choose between multiple log types and sub-types.


Web

When the error occurred on the web-interface => you can check the web logs for errors.

[image: log_web]



App/Core

When the error occurred in the core application => you can check the core and device logs.

[image: log_app]

The core service has also


	a service log:

[image: log_service]



	a service journal log:

[image: log_service_journal]







Device

There is also an option for device-specific logging.

This can be dis-/enabled in the controller settings.

It might help troubleshoot device errors or debugging custom implemented devices.







Hardware

Hardware like sensors, actors of any kind and wiring can be troublesome.

There is no generic how-to that will fit any device.

Much of it is just experience with the explicit device.

Therefore we are documenting known issues and their solutions for some of the devices we use:


	input device


	output device


	connection device




We also want to create a clean way of wiring those devices to save troubles.


	wiring
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Detailed


Description

Overview of the detailed workflow used in the GrowAutomation core.

This workflow is relatively complex and you don’t need to know it as an user.

This information is for developers and diy-enthusiasts that want to extend or troubleshoot it.



Core

This workflow is responsible for the core functionalities of GrowAutomation.

[image: core]




Factory

It shows the objects used for config-management by the core modules.

[image: factory]






Update

How the update is done.

[image: update]
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Input


Description

Inputs are used to gather sensor data.

The data collection is done in a time interval as configured.

This data inserted and stored in the database.

It can be analyzed or be used for decition making in output-conditions.



Types

There are basically two types of sensors:


	Analogue sensors


	can only be connected via analogue-to-digital converters, since the raspberry pi has no support for reading those directly






	Digital sensors


	can be directly connected to the raspberry pi gpio pins








Of course there is the possibility that you would want to add another source to pull data from. This can be done by using a custom script.

This way you can also implement new, not natively supported, sensors or connectors on your own.
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Output


Description

The output workflow is used to start actions when some condition is met.



Actions

Actions can be anything you can script. Per example:


	starting a water pump


	opening a windows


	starting an air heater


	executing an api call




The sky is the limit.

You can add custom, not natively supported, actors by using a custom script.


Reverse

Actors can also be reversible.

That can be handy per example for:


	a water pump that must be started and stopped


	a windows that must be opened and closed





Types

There are multiple ways an actor can be reversed:


	time


	a timer is started after the initial execution of the actor after which the reversing process is done


	this can be useful for:


	a water pump










	condition


	after the initial execution the actor’s state is set to ‘active’


	the actor’s reverse condition will be checked in an interval


	if the reverse condition is met => it will be reversed


	this can be useful for:


	an air heater which will only stop if the air temperature is suitable


	open a windows when the temperature is too high, close it when it gets too cold


















Conditions

You can configure complex condition that must be matched before an action is executed or reversed.

A condition must be linked at least with an output device or an output model.

The matching rules are connected to the condition via condition links.

It can also be linked to areas. This will filter the output devices, that would be started, to the ones that are a member of this area.


Matches

A condition match is a single rule to match.

It can only be True or False.

As an example:


	Time average must be higher


	Check input device ‘air temperature’


	Get the datapoints from the last hour


	Calculate the average value from them


	This value must be higher than X






	Maximum of last 15 readings must be lower


	Check input device ‘earth humidity’


	Get the last 15 datapoints


	Get the minimal value


	This value must be lower than Y








You can find more details to this here.



Links

A condition link connects either:


	two condition matches


	a condition match with a nested condition


	two nested conditions




It defines how the results of condition matches are ‘added up’.

You can find more details to this here.
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Area


Description

How to configure areas to limit actors and/or conditions.


Warning

Documentation is not yet finished.
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Condition


Description

Conditions are used in the output-workflow.

They run in a timed loop just like input devices.

Conditions must be matched before an action is executed or reversed.

A condition must be linked at least with an output device or an output model.

The matching rules are connected to the condition via condition links.

It can also be linked to areas. This will filter the output devices, that would be started, to the ones that are a member of this area.

[image: condition_basic]





Create

Here we will go through on how to configure a condition.


Default

We will go through this config with the following example:


	There is a window opener actor


	This window should be opened when the (average) air temperature is higher than 18°C for 2 hours





Config

The following steps are needed to configure such a condition:


	Create the condition






	Open the condition config website


	Press the create button at the bottom of the page


	Enter a name and optionally a description


	You must choose an interval (in seconds) in which to run the conditional check


	If the condition is enabled its timer will be run








	Create a link






	Open the member view by pressing the ‘member’ button


	As a member type choose ‘condition link’ and press the ‘create’ button


	Enter a name and choose an operator => you can find more info in the ‘info’ section below








	Create a match






	In the condition link view open the members of the newly created link


	As a member type choose ‘condition match’ and press the ‘create’ button


	Enter a name and optionally a description


	You must choose one of the following options as a source for the data


	Input device => a single device


	Input model => all devices of a given model (can be filtered by area)


	Special match => some other comparison like time/date/datetime/day_week/day_month






	Provide a comparison value, operator, check type and period => you can find more info in the ‘info’ section below








	Add the match to the link






	In the condition link view open the members


	As a member type choose ‘condition match’ and press the ‘add’ button


	Choose an order and the match you want to add








	Re-check your link config


	Add the link to the condition






	In the condition view open the members


	As a member type choose ‘condition link’ and press the ‘add’ button








	Add an output






	In the condition view open the members


	As a member type choose one of the following and press the ‘add’ button


	Output device => a single device


	Output model => all devices of a given model (can be filtered by area)












	Re-check your condition config




[image: default_condition]






Reverse

A reverse condition is evaluated when it comes to stopping the actor.

We will go through this config with the following example:


	There is a window opener actor


	This window should be closed when the (average) air temperature is lower than 18°C for 30 minutes





Config

The following steps are needed to configure such a condition:


	Creating the condition itself and its link






	You must disable it


	The timer setting can be ignored


	Create a condition link as showed above in the ‘default’ section








	Create a condition match






	Choose the input device or model to evaluate


	Set the target value of the match


	Choose the comparison type and operator


	Configure the period








	Add the match to the link


	Add the link to the condition


	Edit the existing output model or add a new one


	Configure the reverse condition






	Choose the newly created condition


	Configure the reverse settings as needed







[image: reverse_condition]







Info


Condition link

Links allow conditions to have complex structures.

They are used to calculate the result of two member-items.


Linking targets


	two condition matches,


	one match and a nested condition or


	two nested conditions






Processing types


	AND => both members must match


	NOT-AND => neither or just one member must match


	OR => at least one member must match


	NOT-OR => none of the members must match


	XOR => only one member must match, the other one must not


	NOT-XOR => either both or none of the members must match


	NOT => the first one must match, the second one must not









Condition match

A condition match is a single rule to match.

It will compare data to some given value using an operator.


Sources of data


	Input device => a single sensor device


	Input model => all devices of a given sensor model


	They can be filtered by an area => only the devices in the given area will be used for the data selection






	Special match => some other comparison like:


	time => comparison with the current time of the day


	date => comparison with the current date


	datetime => comparison with the current date and time


	day_week => comparison with the current day of the week


	day_month => comparison with the current day of the month










Periods

Periods are used to pull data-points for the match comparison.

There currently are two types of periods to use.


	RANGE => the last N data-points of the given device(s)


	TIME => all data-points in a given time period (in seconds)






Check types

These check types are used to calculate the final data for comparison from the given pool of datapoint pulled from the database.

If the data type is neither integer nor float those calculations will be skipped.


	AVG => get the average value


	MIN => get the smallest value


	MAX => get the largest value






Operators


	EQUALS => whether the calculated data is equal to the configured value


	NOT => the data must not be equal to the value


	BIGGER (<) => whether the data is bigger than the value


	SMALLER (>) => whether the data is smaller than the value
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Dashboard


Description

How to configure dashboards in the GrowAutomation webinterface.



Elements

Dashboard elements can be added to dashboards.

You have to configure it using the ‘Data - Charts’ site.

[image: charts]

They are built of ‘datasets’ and ‘graphs’.

[image: element]


Graphs

A ‘graph’ defines some basic settings for the dashboard-element.

Per example:


	time/date formats


	x/y axis settings


	chart.js custom configuration


	data unit






Datasets

A ‘dataset’ is used to configure what data will be displayed.

You have to set:


	an input-device


	some data-range


	a data-function (minimum, average, maximum)


	visual settings







Dashboards

After creating your dashboard-elements you can add them to a dashboard.

To do that you first have to create a dashboard.

You can do this by choosing ‘Create’ on the site ‘Data - Dashboard’ and clicking on the ‘Select’ button.

[image: db_create]

Give the dashboard a name and set the size of the dashboard (row times columns) and click on ‘Save’.

You now can see a preview of your new dashboard.

At the bottom you can add elements to the dashboard and choose their size and position.

[image: db_add]

You then can verify the looks of it in the preview and modify it if needed.

[image: db_preview]
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Device


Description

How to configure sensors for the input-workflow.





Basic

How the basic device config is structured.


Model

Device models are used to group devices of the same hardware-type.

[image: model]

Settings that are shared across all devices of this type are set for the model.

Those settings are inherited by the devices. A device can only be a member/child of one model!

Some settings can be defined on a model- and device-basis. If a setting is defined in both - the device config will be prioritized.

You always have to create the device-model first - before you can create devices of its type. This can be done on the site ‘Config - Input’ or whatever device-type you want to create (Input/Output/Connection). Just press the ‘Create’ button at the bottom of the site.



Device

After you created the device-model - you can create your devices.

Open the model-members section and press the ‘Create’ button shown in it:

[image: device_create]

Fill the form-data and press the ‘Save’ button.

After that you can add the device as a member of the model:

[image: device_add]

It should look like this when you’ve finished you configuration:

[image: device_finished]






Output

What are output devices

Output devices have some additional settings. Actors can be reversible - therefore you are able to set some ‘reverse-settings’.

Also you can see the status of your actors on the site ‘Config - Output’:

[image: output]
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Script


Description

How to add and manage custom scripts.



Manage

The ‘System - Scripts’ site allows you to:


	list existing scripts


	delete existing scripts


	show/read the content of existing scripts


	upload new scripts and/or update existing ones




[image: list]



Writing scripts

How your own scripts can be integrated into the GrowAutomation core.


Basics


Binary

You are able to run your script with any given binary so that you can use your favorite scripting/programming language.

It’s also possible to just run a binary and leave the script empty - in case you want to use compiled code.

Either way - the script/binary will be expected in the device-script directories.



Script directories

With the default config, the directories are the following:

/var/lib/ga/device/input
/var/lib/ga/device/output
/var/lib/ga/device/connection








Data output

When using a script for an input-device you must return some data to the core.

This is done by simply writing it to STDOUT. In Python you can just ‘print’ it.

The core will expect the output to be formatted as JSON with the key ‘data’.

Per example:

python3 cpu_temp.py
> {"data": "12.60"}





In python3 it can be done like this:

from json import dumps as json_dumps

output = get_data()
output_dict = {'data': output}
print(json_dumps(output_dict))







Receiving config

There are basically two ways your script can receive configuration from the GrowAutomation core.


Script arguments

If you need a:


	simple ‘switch’ argument


	that is shared across all of the devices of a type/model




You can use a script argument.

This argument is passed as-is to the script as argument #1.

Per example:

# configured script: 'dht22.py'
# configured argument: 'temperature'

# command to be executed by the core:
python3 dht22.py temperature





If you use an output-device that can be reversed - it is also possible to set a specific reverse argument!

Per example:

# configured script: 'L298N.py'
# configured argument: 'forward'
# configured reverse-argument: 'reverse'

# command to be executed by the core to activate the actor:
python3 L298N.py forward

# command to be executed to stop the actor:
python3 L298N.py reverse







Device connection

Whenever you need to pass:


	more settings


	device-specific settings




You can use the device-connection setting.

This setting can either hold one single value or key-value pairs and will be passed in JSON-format to the script.


Single value

Per example:

# configured script: 'dht22.py'
# configured argument: 'temperature'
# configured device-connection: '4'

# command to be executed by the core:
python3 dht22.py temperature "{\"connection\": 4}"







Key-Value pairs

Per example:

# configured script: 'L298N.py'
# configured argument: 'forward'
# configured reverse-argument: 'reverse'
# configured device-connection: 'ga_json[fwd=19,rev=26,time=20]'

# command to be executed by the core to activate the actor:
python3 L298N.py forward "{\"connection\": {\"fwd\": \"19\", \"rev\": \"26\", \"time\": \"20\"}}"

# command to be executed to stop the actor:
python3 L298N.py reverse "{\"connection\": {\"fwd\": \"19\", \"rev\": \"26\", \"time\": \"20\"}}"





The script can then load that config - in python3 it can be done like this:

from sys import argv as sys_argv
from json import dumps as json_loads

CONFIG = json_loads(sys_argv[2])
get_data(CONFIG['my_setting'])
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System


Description

System settings are used to define configure fundamental functions.

Those settings are split-up in two types - ‘Server’ and ‘Agent’.

This is because in the future it will be possible to connect multiple agents to one server.

[image: settings]



Server

The server-settings are set for the website - you use to interact with the GrowAutomation software.

Most of these settings are related to the webinterface itself.



Agent

The agent-settings are set for the GrowAutomation core - that is processing your devices.

Here you find settings related to the core service.
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Connection


Description

Here you can find information to the implementation and maintenance of connection-devices such as analog to digital converters.


Note

Only devices we tested are listed here.

If you have tested some on your own and want to contribute your know-how => send us the information to contact@growautomation.eu

Please include at least the information you see listed in the existing devices below.







Devices


ADS1115

[image: ads1115]


Tags


	NATIVE


	SOLDERING


	3.3V


	4 INPUTS


	2 GPIO






Links


	Adafruit tutorial for i2c [https://learn.adafruit.com/circuitpython-basics-i2c-and-spi/i2c-devices]


	Adafruit tutorial for ads1x15 [https://learn.adafruit.com/adafruit-4-channel-adc-breakouts/python-circuitpython]


	Amazon ‘ads1115’ [https://www.amazon.de/AZDelivery-ADS1115-Channels-Arduino-Raspberry/dp/B07TY3TSBG]






Dependencies


	apt


	python3-smbus


	i2c-tools






	pip


	adafruit-circuitpython-ads1x15






	privileges


	executing user must be a member of:


	group gpio (usermod -a -G gpio USERNAME)


	group i2c (usermod -a -G i2c USERNAME)










	raspi-config


	i2c must be enabled (raspi-config nonint do_i2c 0)










Config


Device model


	Script: ads1115.py [https://github.com/superstes/growautomation/blob/dev/code/device/connection/ads1115.py]






Device


	Connection:


	If empty => the default i2c will be used


	Else => ga_json[scl=GPIO_PIN,sda=GPIO_PIN]











Implementation

You will have to solder the pins to the pcb [https://en.wikipedia.org/wiki/Printed_circuit_board].

GA supports this converter natively.


Wiring

See also: raspberry pi i2c pinout [https://pinout.xyz/pinout/i2c]

Power


	VDD => 5V power supply


	GND => ground




Connections to raspberry


	SDA => GPIO #0, #2 or any free default gpio


	SCL => GPIO #1, #3 or any free default gpio




Connections to analogue sensors


	A0 to A3 => analogue out of the sensor







Issues

The contacts are sensitive to corrosion.

You would want to seal it by covering it with epoxy resin.






MCP3008

[image: mcp3008]


Tags


	NATIVE


	3.3V


	8 INPUTS


	4 GPIO






Links


	Adafruit tutorial for spi [https://learn.adafruit.com/circuitpython-basics-i2c-and-spi/spi-devices]


	Adafruit tutorial for mcp3xxx [https://learn.adafruit.com/mcp3008-spi-adc/python-circuitpython]


	Amazon ‘mcp3008’ [https://www.amazon.de/Adafruit-MCP3008-856-Konverter-Schnittstelle/dp/B00NAY3RB2]






Dependencies


	apt


	python3-smbus






	pip


	adafruit-circuitpython-mcp3xxx






	privileges


	executing user must be a member of:


	group gpio (usermod -a -G gpio USERNAME)


	group spi (usermod -a -G spi USERNAME)










	raspi-config


	spi must be enabled (raspi-config nonint do_spi 0)










Config


Device model


	Script: mcp3008.py [https://github.com/superstes/growautomation/blob/dev/code/device/connection/mcp3008.py]


	Script argument: spi number


	If empty => the default spi will be used










Device


	Connection: GPIO_PIN







Implementation

GA supports this converter natively.


Wiring

[image: mcp3008_pin]

See also: raspberry pi spi pinout [https://pinout.xyz/pinout/spi]

Power


	VDD => 3.3V power supply


	VREF => 3.3V power supply


	AGND => ground


	DGND => ground




Connections to raspberry


	CLK => GPIO #11 or #21


	CS => any free default gpio-pin


	DIN => GPIO #9 or # 19


	DOUT => GPIO #10 or #20




Connections to analogue sensors


	CH0 to CH7 => analogue out of the sensor







Issues

Multiple spi-clients per bus were not successfully tested yet (spi would support it when using a cs-pin per client-device => see per example [https://raspberrypi.stackexchange.com/questions/71448/how-to-connect-multiple-spi-devices-adcs-to-raspberry-pi])







            

          

      

      

    

  

    
      
          
            
  
Tip

Check out:


	our repository on GitHub [https://github.com/superstes/growautomation]


	our DEMO system [https://demo.growautomation.eu]


	our Video tutorials [https://www.youtube.com/channel/UCLJyDlo3Z6eP_X2Pw0-Z8Pw]


	our GitHub sponsors [https://github.com/sponsors/superstes] => a way of supporting the project







Input


Description

Here you can find information to the implementation and maintenance of sensors.


Note

Only sensors we tested are listed here.

If you have tested some on your own and want to contribute your know-how => send us the information to contact@growautomation.eu

Please include at least the information you see listed in the existing devices below.







Devices


DHT22/AM2302 air temperature and humidity sensor

[image: dht22]


Tags


	NATIVE


	DIGITAL


	3.3V


	1 GPIO






Links


	Adafruit tutorial [https://learn.adafruit.com/dht/dht-circuitpython-code]


	Amazon ‘dht22’ [https://www.amazon.de/-/en/AZDelivery-AM2302-Temperature-Sensor-Humidity/dp/B074MZSZYF]






Dependencies


	apt


	libgpiod2






	pip


	adafruit-circuitpython-dht






	privileges


	executing user must be a member of group gpio (usermod -a -G gpio USERNAME)










Config


Device model


	Script: dht22.py [https://github.com/superstes/growautomation/blob/dev/code/device/input/dht22.py]


	Script argument: temperature or humidity


	Data unit: °C


	Data type: FLOAT


	Timer: Measurement interval in seconds






Device


	Connection: GPIO_PIN







Implementation

This is a digital sensor.

You can connect it to a raspberry gpio port and configure the input-device accordingly.

GA supports this sensor natively.


Wiring

Pin counting from left to right (as seen on the picture)

Power


	PIN1 => 3.3V power supply


	PIN4 => ground




Connections to raspberry


	PIN2 => any free default gpio







Issues

No known issues.






Capacitive soil humidity sensor

[image: soil_moisture_capacitive]


Tags


	ANALOGUE


	5V


	1 ADC PORT






Links


	Detailed information [https://thecavepearlproject.org/2020/10/27/hacking-a-capacitive-soil-moisture-sensor-for-frequency-output/]


	Amazon ‘soil humidity sensor’ [https://www.amazon.de/-/en/AZDelivery-Hygrometer-Capacitive-Compatible-Including/dp/B07V6M5C4H]






Dependencies


	analogue to digital converter






Config


Device model


	Data unit: % RH


	Data type: FLOAT


	Timer: Measurement interval in seconds






Device


	Connection: ADC_PIN


	Downlink device: Analogue to digital converter (must be configured as connection device previously)







Implementation

This ia an analogue sensor.

You need to connect it via a connection-device .


Wiring

Power


	VCC => 5V power supply


	GND => ground




Connections to converter


	AOUT => any free analogue in port







Issues

The sensor pcb [https://en.wikipedia.org/wiki/Printed_circuit_board] will absorb water => you would want to seal its edges with epoxy resin.

Also the electronic components soldered to the sensor should be protected from moisture by using epoxy resin or a heat-shrink tubing.

You can find a good pictured tutorial of how to do this here [https://thecavepearlproject.org/2020/10/27/hacking-a-capacitive-soil-moisture-sensor-for-frequency-output/].






Photo-resistor light sensor

[image: light_photo_resistance]


Tags


	ANALOGUE


	3.3V


	1 ADC PORT






Links


	Amazon ‘photo resistor light sensor’ [https://www.amazon.de/-/en/gp/product/B07P6XBH34]






Dependencies


	analogue to digital converter






Config


Device model


	Data unit: % illumination


	Data type: FLOAT


	Timer: Measurement interval in seconds






Device


	Connection: ADC_PIN


	Downlink device: Analogue to digital converter (must be configured as connection device previously)







Implementation

This sensor has only a rudimentary digit output. For better readings the analogue output should be used.

Therefore you need to connect it via a connection-device .


Wiring

Power


	VCC => 3.3V power supply


	GND => ground




Connections to converter


	A0 => any free analogue in port







Issues

No known issues.






Resistance soil humidity sensor

[image: soil_moisture_resistance]


Tags


	NOT RECOMMENDED


	ANALOGUE


	5V






Links


	Amazon ‘soil hygrometer sensor’ [https://www.amazon.de/AZDelivery-moisture-hygrometer-modules-Arduino/dp/B07V4KXZ35]






Dependencies


	analogue to digital converter






Config


Device model


	Data unit: % RH


	Data type: FLOAT


	Timer: Measurement interval in seconds






Device


	Connection: ADC_PIN


	Downlink device: Analogue to digital converter (must be configured as connection device previously)







Implementation

This sensor has only a rudimentary digit output. For better readings the analogue output should be used.

Therefore you need to connect it via a connection-device .


Wiring

Power


	VCC => 3.3V power supply


	GND => ground




Connections to converter


	A0 => any free analogue in port







Issues

NOT RECOMMENDED

It will break down after some time because of oxidation. Releasing unsafe substances.

You could:

Turn on the energy supply to the sensor only at the moment you want to read its measurement (per example with a relay). This would slow the electrolysis down.






Raspberry CPU Temperature


Tags


	NATIVE






Dependencies


	privileges


	executing user must be a member of group video (usermod -a -G video USERNAME)










Config


Device model


	Script: cpu_temp.py [https://github.com/superstes/growautomation/blob/dev/code/device/input/cpu_temp.py]


	Data unit: °C


	Data type: FLOAT


	Timer: Measurement interval in seconds






Device


	Connection: NONE







Issues

No known issues.







            

          

      

      

    

  

    
      
          
            
  
Tip

Check out:


	our repository on GitHub [https://github.com/superstes/growautomation]


	our DEMO system [https://demo.growautomation.eu]


	our Video tutorials [https://www.youtube.com/channel/UCLJyDlo3Z6eP_X2Pw0-Z8Pw]


	our GitHub sponsors [https://github.com/sponsors/superstes] => a way of supporting the project







Warning

Documentation is not yet finished.




Output


Description

Here you can find information to the implementation and maintenance of output-devices.


Note

Only devices we tested are listed here.

If you have tested some on your own and want to contribute your know-how => send us the information to contact@growautomation.eu

Please include at least the information you see listed in the existing devices below.







Devices


L298N Motor driver

A bi-directional (forward and reverse) motor driver.

Can per example be used for:


	Windows openers => using a linear actuator [https://en.wikipedia.org/wiki/Linear_actuator]




[image: l298n]


Tags


	NATIVE


	up to 46V


	2 Motors


	2-6 GPIO (3 per motor if you want to control its speed; else 2)






Links


	Amazon ‘L298N’ [https://www.amazon.de/ARCELI-Controller-Module-Bridge-Arduino/dp/B07MY33PC9]


	Amazon ‘Linear Actuator’ [https://www.amazon.de/gp/product/B07DXS8DBJ] (window opener)






Dependencies


	privileges


	executing user must be a member of:


	group gpio (usermod -a -G gpio USERNAME)














Config


Device model


	Script: L298N.py [https://github.com/superstes/growautomation/blob/dev/code/device/output/L298N.py]


	Script argument: forward


	Reverse script argument: reverse


	Reverse type: condition or time


	Reverse after: if the reverse type is ‘time’ you need to specify an active time in seconds






Device


	Connection: ga_json[fwd=GPIO_PIN,rev=GPIO_PIN,time=SECONDS]







Implementation

The ‘IN’ pins are used to check in which direction the motor should be turned.

Their voltage is compared to the one applied to the ‘EN’ pin to get the output voltage:

OUTPUT-VOLTAGE = INPUT-VOLTAGE * ( INx-VOLTAGE / ENx-VOLTAGE )


Wiring

[image: l298n_wiring]

Power


	VDD => 12V power supply (or any other voltage you need, as long as it is lower than 47V)


	GND => ground




Connections to raspberry


	IN1-IN4 => any free default gpio pin


	ENA/ENB


	remove jumpers


	If you want to control the motor speed => connect to any free default gpio pin


	Else => connect to 3.3V DC











Issues

Should be protected from high air humidity.

Else the driver will corrode over time!

If that is not possible => you would want to seal it by covering it with epoxy resin.







            

          

      

      

    

  

    
      
          
            
  
Tip

Check out:


	our repository on GitHub [https://github.com/superstes/growautomation]


	our DEMO system [https://demo.growautomation.eu]


	our Video tutorials [https://www.youtube.com/channel/UCLJyDlo3Z6eP_X2Pw0-Z8Pw]


	our GitHub sponsors [https://github.com/sponsors/superstes] => a way of supporting the project







1. Buy


Description

As it is hard to find a good and inexpensive solution that might fit many users - we will not yet go into what to buy.

We are currently testing some options and will update this guide after collecting more know-how.

The access to your/a network (LAN/WLAN/..) and power will not be included in this guide. You can check out the connect guide for that.





            

          

      

      

    

  

    
      
          
            
  
Tip

Check out:


	our repository on GitHub [https://github.com/superstes/growautomation]


	our DEMO system [https://demo.growautomation.eu]


	our Video tutorials [https://www.youtube.com/channel/UCLJyDlo3Z6eP_X2Pw0-Z8Pw]


	our GitHub sponsors [https://github.com/sponsors/superstes] => a way of supporting the project







Warning

Documentation is not yet finished.




2. Raspberry


Description

Here you can find some information on how to set-up your raspberry.





SSD

How to use an external usb ssd as system storage.


Reasons


	A SSD is faster than a sd-card


	Has more read-write cycles


	it will therefore not die as fast as a sd-card






	It is currently even cheaper






Needed


	SSD


	USB chassis


	SD card (needed temporarily if it is an older model)


	Raspberry Pi 2 or higher => 4 would be recommended


	Power supply with recommended amperage [https://www.raspberrypi.org/documentation/hardware/raspberrypi/power/README.md] (since the usb device will suck relatively much power)


	Active cooling => per example a raspi chassis with a build-in 5V fan (since the power throughput will heat the board)






Notes


	You must not connect the external ssd via usb 3.x (blue one) since it might draw too much current and keep the device from booting at all


	If you have a raspberry pi 4 => try it without the sd card first; it might just work






HowTo


Raspberry Pi 4


	Download raspi imager [https://www.raspberrypi.org/software/]


	Flash RaspberryPi OS on the usb-ssd (lite version is recommended but has no graphical user interface)


	Un- and re-plug both so they get automatically mounted on your computer


	Add an empty ‘ssh’ file on each of the boot partitions as seen in this tutorial [https://learn.adafruit.com/adafruits-raspberry-pi-lesson-6-using-ssh/enabling-ssh]


	If you are using windows make sure you enable it to show common file extensions [https://support.microsoft.com/en-us/windows/common-file-name-extensions-in-windows-da4a4430-8e76-89c5-59f7-1cdbbc75cb01]






	Find the device in the network and connect to it via ssh per powershell (windows) or bash (linux) (default password is ‘raspberry’)

$ ssh pi@IP-ADDRESS











Older models


	Download raspi imager [https://www.raspberrypi.org/software/]


	Flash RaspberryPi OS on the sd card and usb-ssd (lite version is recommended but has no graphical user interface)


	Un- and re-plug both so they get automatically mounted on your computer


	Add an empty ‘ssh’ file on each of the boot partitions as seen in this tutorial [https://learn.adafruit.com/adafruits-raspberry-pi-lesson-6-using-ssh/enabling-ssh]


	If you are using windows make sure you enable it to show common file extensions [https://support.microsoft.com/en-us/windows/common-file-name-extensions-in-windows-da4a4430-8e76-89c5-59f7-1cdbbc75cb01]






	Plug in the sd card and start the raspberry


	Find the device in the network and connect to it via ssh per powershell (windows) or bash (linux) (default password is ‘raspberry’)

$ ssh pi@IP-ADDRESS







	Now we will set-up the usb device to be bootable as described in this raspi doc [https://www.raspberrypi.org/documentation/hardware/raspberrypi/bootmodes/msd.md]


	If you have an older board you might want to install all updates





$ sudo apt-get update && apt-get full-upgrade --yes
$ sudo reboot
# wait to reboot and re-connect
$ sudo raspi-config









	Select Advanced Options


	Bootloader version






	choose latest and confirm choice








	Select Boot Order






	Select USB








	Exit the menu via ‘finish’ (or Ctrl+D)





$ sudo reboot









	The raspi will now boot to the usb-ssd


	Re-connect to the raspi and re-do the steps 2 to 5


	Disconnect the sd-card and you are done with this!














            

          

      

      

    

  

    
      
          
            
  
Tip

Check out:


	our repository on GitHub [https://github.com/superstes/growautomation]


	our DEMO system [https://demo.growautomation.eu]


	our Video tutorials [https://www.youtube.com/channel/UCLJyDlo3Z6eP_X2Pw0-Z8Pw]


	our GitHub sponsors [https://github.com/sponsors/superstes] => a way of supporting the project







Warning

Documentation is not yet finished.




3. Find


Description

How to find a raspberry on the network.



Scanning

If the raspberry pi is connected to the same network as your computer you can just use a network scan tool.


	Find local network range






	Windows: (not really needed -> the tool will normally pre-fill it for you)


	Open commandline:





Windows-Key+R => powershell => enter





	Get ip





> ipconfig

Ethernet adapter Ethernet:

Connection-specific DNS Suffix  . : random.lan
IPv4 Address. . . . . . . . . . . : 192.168.1.10
Subnet Mask . . . . . . . . . . . : 255.255.255.0
Default Gateway . . . . . . . . . : 192.168.1.254










	Linux:


	Open terminal





Ctrl+Alt+T





	Get ip





$ ip a

7: eth0: <BROADCAST,MULTICAST,UP> mtu 1500 group default qlen 1
inet 192.168.1.10/24 brd 192.168.1.255 scope global dynamic
















	Scan the network for an open ssh port (you must have added the empty ssh file on the boot partition)






	Windows:

PortScan [https://www.heise.de/download/product/portscan-70308]



	Linux:


	Get the network address (in a /24 network it always is the .0) of you subnet (192.168.1.X/24)


	You can also just put your data in a subnet calculator like this one from heise [https://www.heise.de/netze/tools/netzwerkrechner/]


	You need this for the scan as seen here:

$ sudo apt install nmap -y
$ sudo nmap -sS -p 22 192.168.1.0/24

# or if you want to connect to the device the 'dirty way':
$ sudo apt install nmap sshpass -y
$ eval "sshpass -p 'raspberry' ssh -o StrictHostKeyChecking=no pi@`sudo nmap -PE 192.168.1.0/24 -T4 -p22 | grep 'report for' | cut -d ' ' -f5` -p22"
# this one will not work if more than one device has port 22 open in the scanned range




















            

          

      

      

    

  

    
      
          
            
  
Tip

Check out:


	our repository on GitHub [https://github.com/superstes/growautomation]


	our DEMO system [https://demo.growautomation.eu]


	our Video tutorials [https://www.youtube.com/channel/UCLJyDlo3Z6eP_X2Pw0-Z8Pw]


	our GitHub sponsors [https://github.com/sponsors/superstes] => a way of supporting the project







4. Connect


SSH

How to connect to a raspberry via ssh.


Windows

If you have Windows 10 or higher => you can use the native PowerShell SSH-Client to connect.

For earlier versions you will need to download a tool like Putty [https://the.earth.li/~sgtatham/putty/latest/w64/putty.exe].



Linux

Every linux distribution I know has a SSH-Client pre-installed - therefore you just need to open a terminal to use it.






Physical


Description

Options how to connect your GrowAutomation setup to power and a network (for your access).



DISCLAIMER

All the links for mentioned products are from amazon.

This is mainly because of convenience.

You WILL GET those products for a better price somewhere else.



Power

How to power it?

This is a basic question and we came up with the following options for the answer:


	With a power cord

This might or might not be an option for you. But it certainly would be the easiest way.

You would have to buy an outdoor power cable [https://www.amazon.de/Underground-Metres-Electric-Outdoor-Installation/dp/B08VHGQFHF]
and some electrical tubing [https://www.amazon.de/40775-Unitec-Flexible-Tube/dp/B002ZD800C]
to bury it.



	With sunlight

This one is trickier.

You would have to buy a whole photovoltaic system with:


	a solar panel [https://www.amazon.de/gp/product/B07RZBVTGR],


	a charge controller [https://www.amazon.de/gp/product/B07RZBVTGR],


	a battery [https://www.amazon.de/gp/product/B08TRHGKZX] and


	if AC power is needed a power inverter [https://www.amazon.de/Bapdas-300-1000-inverter-voltage-converter/dp/B06XJD7CHL]












Network

The future server-agent setup will make wireless connections for agents easier.

Since the web user-interface will be run on the server and the agent just needs to communicate its data to the server.


WLAN

If you have an existing WIFI network you could just connect the raspberry to it.

This can be easy or hard. It depends on your environment.


Extend

When your GrowAutomation setup is placed outside your house/apartment (like in the garden) it might be necessary to extend the signal range of your WIFI.

This can be done using a wlan repeater.

There are many types of wlan-repeaters. You should always buy/use the ones with external antennas. This is a good indication for their functionality.

We had good experiences with these ones:



	TPLink RE200 [https://www.amazon.de/RE450-TP-Link-RE200-WLAN-RepeateR/dp/B010RXXY48]


	TPLink TL-WA860RE [https://www.amazon.de/dp/B00K11UHVA/ref=emc_b_5_i]










LAN

The easiest and hardest way => just bury a network cable and connect the raspberry directly to your existing network.

This will be much work but it will work like a charm and won’t make any problems.



SIM/LTE

We have planned that the GrowAutomation setup should be able to work with a sim card. It should be accessible via dyn-dns over the mobile network.

But this is currently not yet possible!







            

          

      

      

    

  

    
      
          
            
  
Tip

Check out:


	our repository on GitHub [https://github.com/superstes/growautomation]


	our DEMO system [https://demo.growautomation.eu]


	our Video tutorials [https://www.youtube.com/channel/UCLJyDlo3Z6eP_X2Pw0-Z8Pw]


	our GitHub sponsors [https://github.com/sponsors/superstes] => a way of supporting the project







Warning

Documentation is not yet finished.




5. Setup

There are two options on how to install the GrowAutomation software:


	Pre-Installed Image


	Easier and faster.






	Setup Script


	Allows you to customize many settings that are pre-set in the image.


	Always have the newest release/version.








The detailed HowTo can be found in the repository [https://github.com/superstes/growautomation/tree/dev/setup].




            

          

      

      

    

  

    
      
          
            
  
Tip

Check out:


	our repository on GitHub [https://github.com/superstes/growautomation]


	our DEMO system [https://demo.growautomation.eu]


	our Video tutorials [https://www.youtube.com/channel/UCLJyDlo3Z6eP_X2Pw0-Z8Pw]


	our GitHub sponsors [https://github.com/sponsors/superstes] => a way of supporting the project







6. Post-Setup


Description

Here we will go through the tasks you need to perform after the installation per script or image.



Basic tasks


	You will have to connect to the device using ssh!





Look into the find and connect guide on how to do that.

If you have used the installation image the password to connect should be: Gr0w21736!





	Get information to access the controller




2.1. If you have used the installation image:



	you should run the password randomization script:

sudo bash /var/lib/ga/setup/randomize_pwds.sh







	you need to retrieve your passwords:

sudo cat /etc/.ga_setup
# after that you should remove the password file
sudo rm /etc/.ga_setup












2.2. If you have run the setup script:



	The setup script should have displayed the URL and passwords for you to access the controller!

[image: script_end]









	Login into the web user-interface using the retrieved password:





Open the URL https://${IP} - in which ‘${IP}’ is the address you found using the find guide





	You can now manage the users using the ‘System - Users’ site. (change passwords and so on)





[image: users]





	Now you can configure your devices and start using the GrowAutomation software!





More information to the configuration can be found here.








            

          

      

      

    

  

    
      
          
            
  
Tip

Check out:


	our repository on GitHub [https://github.com/superstes/growautomation]


	our DEMO system [https://demo.growautomation.eu]


	our Video tutorials [https://www.youtube.com/channel/UCLJyDlo3Z6eP_X2Pw0-Z8Pw]


	our GitHub sponsors [https://github.com/sponsors/superstes] => a way of supporting the project







Warning

Documentation is not yet finished.




7. Wiring


Description

How cleanly wire devices.





Basic knowledge

Here are some links you should check out if you have little experience with such DIY projects.

Tutorials


	How to join cables the right way [https://www.youtube.com/watch?v=GUqZhH0q3Jo&t=7s]


	How to solder the right way [https://www.youtube.com/watch?v=Fp37DPZVdRI]
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Check out:


	our repository on GitHub [https://github.com/superstes/growautomation]


	our DEMO system [https://demo.growautomation.eu]


	our Video tutorials [https://www.youtube.com/channel/UCLJyDlo3Z6eP_X2Pw0-Z8Pw]


	our GitHub sponsors [https://github.com/sponsors/superstes] => a way of supporting the project
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Documentation is not yet finished.
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