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Precision Agriculture Solutions & Wireless Sensor Networks

The University of New England, Armidale, NSW, Australia has developed an “outdoor laboratory”, the UNE SMART Farm, 
which covers 3000 ha of rugged & wooded terrain and grassland for animal pasture. It is used for research, teaching and 
outreach programmes to the rural community.  

UNE SMART Farm UNE Precision Agriculture Group

The UNE SMART Farm telemetry project delivers a wireless communications network and data logging system. 
Linking the instrumentation on the farm to the internet, enabling researchers conducting experiments anywhere at 
the site to monitor their experiments, make changes to configuration of the instruments, download data and 
collaborate with other researchers from anywhere in the world.  
There are six main components: 

• Wireless sensors or instruments (including all ICT International instruments)
• ICT International Telemetry Hubs
• ICT Data Server
• ICT CIS (Combined Instrument Software) desktop software for instrument configuration
• ICT Dataview software for data analysis, display & real-time management decision making
• EnviroGo (mobile phone and tablet quick data viewing apps)

Data is stored in ICT International Instruments, Hubs and Servers and is synchronised across the network to ensure 
the integrity and security of all data. 
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ICT International Telemetry Hub 
The ICT International Telemetry Hub is a rugged, low maintenance, self-powered communications device. It gathers 
data wirelessly from a range of sensors, including all ICT Instruments. Whenever a new instrument is installed within 
range of the Telemetry Hub, it is added to the network and its data is sent to the cloud.  

A Telemetry Hub typically communicates to instruments over 2.4GHz RF, and communicates to the internet via a 3G 
cellular connection. However, a mesh network can be rapidly deployed by installing a singular 3G Hub as an internet 
access point, and multiple Dual RF Hubs that communicate over 2.4GHz RF only. The Telemetry Hubs can 
communicate with each other over RF to form a network, providing greater coverage across any terrain.  

The ICT Telemetry Hubs perform the following functions: 

• Communicate with instruments and wireless sensors to download data files and upload configuration changes.
• Logging and synchronising of complete instrument data files (stored on SD memory cards).
• Synchronise data between each other across the network and with a server on a schedule.
• Monitor wireless signal levels to other devices to allow system maps to be automatically constructed and links to

be established.
• Automatically discover other devices.
• Synchronise time from the internet across the ICT Telemetry Hub network and instruments

The ICT Telemetry Hubs can communicate with instruments and sensors using: 
• 2.4GHz RF
• RS485
• SDI-12
• Modbus
• Analog
• Digital (pulse input)
• Bluetooth
• WiFi



The network access point ICT Telemetry Hub 
communicates to the ICT Data Server via:

• Cellular (4G/3G/GSM/GPRS)
• Ethernet
• WiFi
• Satellite

Peripherals 
• Aluminium masts for easy erection.
• 2.4GHz flat panel antenna or 2.4GHz omnidirectional

antenna for RF communication.
• Pentaband Yagi antenna for 3G communication
• -20°C to +70°C Lithium-ion battery.
• Solar panel and lithium-ion battery charger.

o Responds to varying levels of sunshine to
optimise battery charging.

ICT International involvement with University Teaching

At the UNE SMART Farm the Precision Agriculture 
Research Group finds ways to integrate technology 
with farming practices to achieve optimal production. 

ICT International instruments are utilised in these 
projects to demonstrate to students the importance 
of real-time data collection to analyse and formulate 
effective irrigation mapping.

ICT International support this by providing access to 
the real-time data from sensors and instruments that 
are monitoring plant and environmental parameters, 
allowing students to remotely access datasets and 
research sites without incurring travel costs. 



ICT International Data Server 

The ICT Data Server is a Windows Service that links the ICT Telemetry Hubs and the instrumentation that exists 
on their network with the rest of the world. It can communicate with the Hubs over TCP/IP or a USB COM port. 
The software also performs the following functions: 

• Setting up and managing a MySQL database to:
o Parse the Telemetry Hub and instrumentation data into MySQL database
o Parse configuration information from MySQL database to the ICT Telemetry Hub and instrumentation

• Creating and sending emails when certain events in the system occur
• File management, importing data from CSV files into data tables in the software
• Server logs for maintenance
• Providing an access point for configuration software to connect and monitor the system at site

Desktop User Interface 

The system requires a user interface to enable monitoring and maintenance of the system. This is used to ensure that 
instrumentation is operating correctly and gathering data, and that the wireless network is still operating, from 
anywhere in the world.  

Signal strengths are displayed and current data paths indicated. Signal strengths are data logged to analyse climatic & 
vegetation effects on wireless communications. The locations of ICT Telemetry Hubs and ICT Instruments are 
displayed. 



ICT International Dataview 
This software is used for data analysis, display & real-time management decision making. Data in the form 
of CSV files can be exported to programmes such as Excel. 

Daily Water Use of a Eucalyptus Tree from 1st March to 10 March 2016 growing on the SMART Farm 

Sugarcane sunny day 16th May 2016 to 27th May 2016

Sapflow water use by grapevines for 30 days during senescence 9th May 2016 to 8th June 2016



EnviroGo 
A snapshot of data can be viewed quickly from a mobile phone or tablet using the EnviroGo Web App. Navigating 
to the site and entering the correct credentials will bring up recent data from the site onto Mobile phone or Tablet.

EnviroGo is a web based platform designed for use on mobile devices (such as mobile phones and tablets) to enable easy 
access to data collected from sensors and instruments.

Ideally suited for time critical decision making, EnviroGo can provide information to decision makers wherever they are and 
whenever they need it. This enables decisions to be made that optimise yield through constant monitoring of water use, 
environmental conditions and other vital parameters. Depending on your instruments, a variety of graphs can be displayed, 
from sap flow to solar radiation to soil moisture to volume of water pumped.

Data is displayed in EnviroGo from instruments connected to an ICT International Telemetry Hub which is transmitted via 
either the local cellular network or proprietary 2.4GHz network to the ICT International Cloud service. This data is 
accessible on both mobile and desktop devices as it is accessed via a dedicated website. For critical monitoring, alarms can 
be established at measurement thresholds and sent via email or SMS to decision makers.

EnviroGo can be customised to display parameter sets and time periods to suit customer requirements. Individual tables 
displaying the past 24 hours of data are available for each instrument.



Data Logging Solutions

ICT International Telemetry Hub
Bespoke sensing and communication solutions. The ICT Telemetry Hub is built upon a platform of Mini-Modules 
which can be factory optioned to meet your sensing, communication and control requirements.  The ICT Telemetry 
Hub discovers, connects and concentrates data from ICT standard wireless, Bluetooth, and WiFi, as well as logging 
data from a range of environmental sensors, including SDI-12, digital, analogue and RS485. The ICT Telemetry Hub 
is a telemetry gateway that sends data to the Cloud via GSM or Satellite. It is supported by an extensive software 
suite that can be customised to suit a wide range of IoT applications.

Advanced Multi-Function Logger (AML1)
The AML1 is a research grade logger designed for use across a broad range of scientific,
environmental and industrial applications. 
Supporting digital, analogue, RS485 half-duplex, SDI-12 and wireless sensors, the AML can record up to 64 separate 
channels with 24bit precision. Virtual channels provide mathematical and logical functions and allow for the output 
of pre-processed data. SMS and Email alarms are configurable on each channel based upon user defined conditions.

SDI-12 Logger
The SDI-12 Logger supports the SDI-12 standard used for environmental sensors.
Interfaces with at least 10 sensors, and with powerful on-board data processing capabilities:
the SDI-12 logger records up to 250 channels, both real and virtual.
A module is available to convert an analogue or digital signal to SDI-12.

Voltage Sensor Logger (VSL)
The VSL supports up to five differential sensors or ten single ended analogue sensors.
Configurable voltage excitation allows the VSL to be configured to most analogue sensors.
Calibration equations and look-up tables are easily configured and real-time data
plotting streamlines diagnostics and sensor configuration.

4-20mA Logger
The ICT 4-20mA Logger is a complete standalone instrument
with solar power management including charging of
internal lithium-polymer battery. It has 5 inputs to
allow connection a wide range of industry standard,
loop-powered, 4-20mA sensors with 24 bit resolution
on each input.  Signal inputs are isolated from the
external logger solar power supply inputs.
Calibration equations and look-up tables are
easily configured and real-time data plotting
streamlines diagnostics and sensor configuration.

Wireless Button Controller (WBC1)
The WBC1 provides direct wireless
control over any VSL,
allowing the user to remotely
trigger logging of single
samples from connected sensors.



The AWS1 with SFM1, PSY1 & multiple MP406.

ICT International Applications
SFM1 Sap Flow Meter
The SFM1 is suitable for applications such as:

• Irrigation scheduling for crops.
• Catchment hydrology.
• Minesite vegetation monitoring.
• Forest water use.
• Vegetation water use & management.
• Eco-physiology studies.

AWS1 Automatic Weather Station
The AWS is supplied with a preconfigured set of sensors 
for Air Temperature, Relative Humidity, Barometric 
Pressure, Wind Speed, Wind Direction, Rainfall, and Solar 
Radiation or PAR. 

MP406  Soil  Moisture  Sensors  for 
monitoring crop water  use   and  drainage.

SMM1 Soil Moisture Meter AWS1 Automatic Weather Station



DEN1 Dendrometer Meter

Accurately measure and monitor tree growth rates using 
the DEN1, a wireless, stand-alone logging instrument.

For complete monitoring solutions, the DEN1 can be used 
in combination with the SFM1  PSY1 or the AWS1.

SOM Soil Oxygen Meter
The SOM with multiple  ICTO2 Soil Oxygen Sensors
can be used in applications in agriculture & mine closure.

ICT International Applications

PSY1 Stem Psychrometer
The PSY1 is suitable for applications such as:

• Plant response to drought.
• Irrigation scheduling for crops.
• Critical thresholds for fruit growth & sugar accumulation.
• Eco-physiology studies.
• Plant breeding & plant selection for water use efficiency.
• Minesite vegetation monitoring.

LSM Light Sensor Meter

The LSM Light Sensor Meter is designed to continuously 
monitor photosynthetically active radiation (PAR).

All data is logged to an internal 4GB MicroSD card 
which can be downloaded as a csv file. Data can also be 
downloaded via the internet.



ICT International WLM Water Level Meter

The ICT Water Level Meter provides a data collection solution for catchment wide water level 
and flow monitoring applications.

*Input level offsets to reference water level to an elevation or local datum point.
*Depth to groundwater level logging capabilities.
*Load flow rating tables and equations to output real-time flow data.
*Input storage rating curves for real-time storage volumes.
*Live data-view for monitoring pumping drawdown rates in groundwater sampling.



ICT  International Telemetry Hub & Data management solutions

ICT International has an extensive software and firmware suite, developed, tested and refined over many 
years that can be customised to suit any application.
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