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Summary for public release
	Public Release Summary
	Single-pixel canopy temperature sensors, commercialised by Goanna Ag, monitor crop’s stress levels and need for water using irrigation thresholds identified by CSIRO. These have been demonstrated to save one irrigation every three years, but require relocating above the canopy as the crop grows and can’t be used during early season. New low-cost thermal cameras and image analysis algorithms were developed by UniSQ during the CRDC-led Smarter Irrigation for Profit Project RRDP2006 and had potential to overcome these barriers to adoption, enabling whole season use and eliminating in-season maintenance. The CRDC project USQ2304 enabled the commercialisation of this canopy sensing technology by Goanna Ag. The first phase of this research involved demonstration trials with Goanna Ag to assess the algorithm performance on their datasets with no sharing of IP. Following a successful demonstration trial, agreements were entered between CRDC, Goanna Ag and UniSQ to commercialise the image analysis algorithm in Goanna Ag’s GoField canopy sensing technology. The image analysis algorithm was transferred to Goanna Ag and evaluated on a test dataset before commercial deployment, leading to adoption of new canopy sensing technology for guiding irrigation management on 60% of the cotton grown in Australia. This project found that infield thermal cameras could accurately measure canopy temperature for irrigation management for earlier growth stages than previous single point canopy temperature sensing technology. Further to this, this project demonstrated the commercial scale deployment of a machine vision tool for crop management. Two media releases were developed during this project to promote the outcomes for industry. 

	Objectives
	· Can thermal cameras accurately measure canopy temperature for irrigation management? 
·  Can machine vision tools be used for commercial scale crop management?

	Background 
	Single-pixel canopy temperature sensors, commercialised by Goanna Ag, monitor crop’s stress levels and need for water using irrigation thresholds identified by CSIRO. These have been demonstrated to save one irrigation every three years, but require relocating above the canopy as the crop grows and can’t be used during early season. New low-cost thermal cameras and image analysis algorithms developed by UniSQ during RRDP2006 have potential to overcome these barriers to adoption, enabling whole season use and eliminating in-season maintenance. Trials and UniSQ support are required for uptake by Goanna Ag to validate these algorithms and integrate them into their commercial sensing system.

	Research activities
	The first phase of this research involved demonstration trials with Goanna Ag to assess the algorithm performance on their datasets with no sharing of IP. Following a successful demonstration trial, agreements were entered between CRDC, Goanna Ag and UniSQ to commercialise the image analysis algorithm in Goanna Ag’s GoField canopy sensing technology. The image analysis algorithm was transferred to Goanna Ag and evaluated on a test dataset before commercial deployment. Following this deployment, minor refinements were made to the algorithm.

	Outputs
	This project found that infield thermal cameras could accurately measure canopy temperature for irrigation management for earlier growth stages than previous single point canopy temperature sensing technology. Further to this, this project demonstrated the commercial scale deployment of a machine vision tool for crop management.
The project led to three outputs: 
·        Refined image analysis algorithm parameters to enhance robustness following testing in a range of conditions on commercially deployed devices in 2023/24 season. 
·        Two commercialisation agreements: CRDC-Goanna Ag licence agreement that licenced Goanna Ag to commercialise the algorithm; and CRDC-UniSQ commercialisation head agreement that detailed the allocation of the commercialisation costs and distribution of revenue. Media releases by UniSQ and the Irrigation Australia Journal to promote the commercialisation of the thermal crop segmentation algorithm with Goanna Ag.

	Impacts 
	This project led to the adoption of new canopy sensing technology for guiding irrigation management on 60% of the cotton grown in Australia through commercialisation by Goanna Ag. The new technology, enabled by this project’s image analysis algorithm, has addressed key barriers to adoption of previous single-pixel thermometers by using low-cost thermal cameras and has led to:
·        Reduced in-season sensor maintenance as the sensor can be installed at a single height for the season without the need to raise the sensor to follow the crop growth, enabling potentially broader uptake than Goanna Ag’s previous sensor and opportunity for the industry to make further water use efficiency gains. 
·        Improved accuracy of canopy temperature assessments in early growth stages, potential leading to further increase water use efficiency in early season irrigation events. Potential transfer across multiple irrigated agricultural industries as the technology is robust to canopy sizes and architectures.

	Key publications
	•  UniSQ media article ‘Ground-breaking algorithm redefines early-season canopy temperature measurements for cotton irrigation’ on 8 August 2023 
•  Irrigation Australia journal article ‘New tool takes the guesswork out of irrigation for cotton growers’ in Autumn Journal 2024
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