Applications

CAN automates crop cultivation
The described relatively simple system illustrates how CAN networks could
be used to control the environment within a commonplace horticultural
application.

R

esearch conducted by the University of Minnesota has
estimated that, given that current projections expect
the global population to be over 9 billion by 2050, agricultural output would need to increase by approximately 60
percent in order to avoid major food shortages being witnessed within this period. At the same time dwindling oil
reserves will mean that biofuel production has to be ramped
considerably to keep pace with heightening demand (market analysts at Navigant Research have recently predicted
that annual biofuel shipments will rise by around 35 % to
40 % between now and 2020). These two dynamics when
factored together will put a great deal of strain on the planprehensive use of technology is going to be needed so as
to increase crop yields.
CAN is the dominating in-vehicle network. CAN networks are also used in industrial automation (mainly in
embedded front-end units) and building automation (climate control and lighting control systems). CAN presents
engineers with an easy to implement, lightweight, error
detectable network protocol that is capable of supporting
communication at 1-Mbit/s data rates over distances up to
1 km without repeaters. It is, that the implementation of
CAN is starting to see substantial uptake within agriculture
and horticulture, where an increasing degree of automation is now being mandated. These industries of course
generally need large expanses of land on which to grow
their produce and often field repair/maintenance could
prove to be expensive - so a reliable, far-reaching, very
economical networking medium such as CAN displays all
the main attributes to make it appealing.
If an agricultural/horticultural automation implementation is to be fully effective, data concerning soil condition,
ambient temperature and humidity levels needs to be continuously acquired, in order to ensure that these key environmental parameters are maintained at optimal level to
maximize crop production. In addition, light sensors can
be used to monitor how well the crop is being illuminated
in different areas. Once all this data has been transported
back it can be analyzed and actions taken if needed. By

With regard to a large outdoor agricultural facility, if data
content was too low, the operative examining these figures
could subsequently initiate the carrying out of additional
water spraying to alleviate the issue.
The benefits of greater automation in agriculture and
horticulture are clear. There is a problem, however, that
needs to be overcome if its more extensive proliferation
is to be secured in an acceptable timeframe. This is having the electronic hardware available that can firstly cope
with all the fairly heavy data processing involved in a costeffective manner and then; secondly, have the connectivity
features that are required.
The shown example in Figure 1 illustrates how a
CAN-based infrastructure may be used to control the environment within a commonplace horticultural application.
Here parameters such as soil moisture, air temperature,
air humidity and light levels are all being addressed via the
array of appropriate sensing devices that have been incorporated. These are employed to collect vital environmental
data from different locations and then feed it back so that
it can be examined. They furnish the operative with greatly
enhanced visibility on how different environmental conditions are effecting the crop and enable well informed decisions to be made about what changes might need to be
made to improve yields.
The root node collects sensor data that has been captured at the child nodes (1 and 2). It then transmits the
data (concerning characteristics of the soil, air, etc.) to an
Android application via a Wi-Fi module. The Android application (which can run on a wirelessly connected portable
electronics platform, such as a tablet or laptop) is able to
monitor all the information coming in simultaneously from
that numerous connected sensors within the system. From

light levels in a particular area were consistently found to
be lower than elsewhere in the building, the LED lighting at
that location could be turned up to provide greater illumination and thereby encourage great photosynthesis to occur.
Furthermore, if analysis suggests that alteration of the light
wavelengths will be advantageous in terms of crop growth
then the balance of RGB-LEDs can be altered accordingly.
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Figure 1: Schematic of a horticulture
automation system (Photo: FTDI)

this data it is able to
generate a real- time
2D plot. In addition to
the acquisition of unidirectional environmental data, bi-directional
communication is used
in regard to light conditions. An LED control panel can also be
accessed. This provides the operative with
detailed
information
on the light intensity
and the light color that
is being emitted from
specific LED strings at
that time. Through its
adjustments to these
parameters can be rapFigure 2: Android application
idly made when they
displaying data captured and
are deemed necessary.
transmitted from one of the
From a control
FT900 MCUs (Photo: FTDI)
perspective there is
considerable scope to expand the functionality. It could be
scaled up to include additional elements, such as automatically opening up greenhouse windows to regulate the temperature, or turning sprinklers on to increase humidity/soil
moisture levels. Between 30 and 40 sensor nodes could
potentially run on a single CAN network segment covering
over a hectare of land.
The system described relies on three sets of FT900
Superbridge micro-controller units (MCUs), which are
physically connected via a CAN cluster. These ICs each
have a sophisticated 32-bit RISC-based processing core,
which can run at speeds of 100 MHz and supply zero waitstate operation. This means they can support highly deterministic data transfer, with no latency issues to impact on

PC/CAN Interfaces
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highly suited to real-time data logging applications, such
as the one detailed here. Alongside this, they possess
a broad portfolio of connectivity options, such as CAN,
Ethernet, USB, UART, SPI, and I2C interfaces. Cameras
could be connected, too.
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