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 � Artificial intelligence will  
use data to improve the  
quality and clarity of decision-
making across all levels of the  
agricultural industry.

 � The current lack of availability  
of quality data for analysis will 
limit the short-term return on 
investment in artificial intelligence 
for individual businesses.

 � The number of low and middle-
skilled jobs in agriculture will 
decline as artificial intelligence 
automates operations.

 � Liability and ethical 
considerations are the major 
policy constraints to adoption  
of artificial intelligence.

 � Safety regulations will need  
to be developed for artificial 
intelligence that operates 
machinery autonomously.
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Artificial intelligence is the development of software that combines 
problem-solving and decision-making to achieve goals through 
replicating the process of ‘sense, decide and act’. It is developed  
to be used by computers and machines.

Artificial intelligence

Artificial intelligence is used in a range of applications, including industrial robot management, 

smart phone speech recognition, internet search engines, computer-aided radiology and fuzzy 

logic in autonomous car parking.

Machine learning is the application of a baseline level of artificial intelligence to computer 

programs. The learning is enhanced by the machine’s exposure to new scenarios and data.  

This enables software in the machine to increase its decision-making abilities without being 

explicitly programmed. For example, machine learning is used by banks and share traders  

to identify fraud, based on unusual account transactions over time.

Computers make very good decisions based on data memorised from previous activities.  

Deep learning for machines aims to go beyond these predictive responses and replicate  

human decision-making by developing neural networks for computers that are modelled on  

the brain’s architecture. In other words, instead of people writing software, data will generate 

software. This will mean artificial intelligence can respond to uncertain and ambiguous 

scenarios. Deep learning is used in driverless cars to help the car better interact with other 

vehicles and pedestrians.

Artificial intelligence is normally associated with computers with human-level intelligence  

in areas like speech and visual recognition. However, it also includes the capture of cognition 

residing in the natural world, for example being able to mimic animal decision-making or  

plant sensory capabilities. 
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Agricultural applications

Artificial intelligence will increase the value of data being collected on farm by 
analysing and converting it into information to underpin better management 
decisions. Ultimately, artificial intelligence will direct machinery to undertake 
tasks based on the interpretation of data.

As Australian farms increase their scale to maintain profitability, farmers lose the ability to observe their 

properties at close range. Technologies such as satellite imaging can be used to fill this gap and unmanned 

aerial vehicles (UAVs) or drones may be fitted with sensors to acquire information about farm and animal health. 

Sensors provide real-time and multi-faceted views of farm production, but the data has limited use without the 

ability to convert it to useful information. 

Artificial intelligence can be applied at a range of scales in agriculture. Data collected from sensors can be 

converted by artificial intelligence into information to support whole farm planning and monitoring, to manage 

crops, herds and land, through to determining management decisions for individual plants and animals. 

Supporting decision-making
Artificial intelligence and machine learning applications are being developed to inform farmers of potential 

production outcomes for a range of scenarios using real time and historic data. Over time, the amount of ‘big 

data’ processed through machine learning will result in artificial intelligence making better production decisions 

than humans.

At a farm level, artificial intelligence software will be able to analyse data in order to direct robotic systems  

to undertake specific tasks, including spraying, mustering or harvesting. At a farm and industry level, artificial 

intelligence will predict harvest periods, packing needs and logistics requirements.

US company, ClearAg, uses software driven by adaptive algorithms to aggregate all available weather forecasts 

to provide the best prediction for a specific location. It also uses algorithms to evaluate the likelihood of pest 

incursions at particular locations based on environmental conditions, and to analyse mapped soil characteristics 

to predict nutrient loss. The accuracy of predictions improves over time as more information is gathered and 

analysed by the software.

In forestry, growth and yield models seek to understand how light, temperature, soil, water and nutrient 

conditions interact to create optimum growth conditions. Separate teams of researchers in Canada and  

Europe went a step further, to develop software with artificial intelligence that could consider individual  

tree performance and predict tree growth. Not only does this provide better data for decision-making, but it  

supports the management of native forest, where tree age and species are more diverse than in plantations  

and yield maps are unreliable.

Managing individual plants and animals
Artificial intelligence is critical for crop management robots to discriminate between crop seedlings and weeds. 

The University of Sydney’s prototype robot, RIPPA (Robot for Intelligent Perception and Precision Application), 

navigates through horticulture crops using a global positioning system (GPS). Sensors scan the ground as it 

moves, collecting data and passing it through machine-learning algorithms to classify each plant as a weed or 

seedling. Using VIIPA™ (Variable Injection Intelligent Precision Applicator) technology, RIPPA can autonomously 

apply herbicide directly to the weeds only.

Researchers at Queensland University of Technology combined UAVs with remote sensing and machine 

learning to assess a sorghum crop severely damaged by white grubs (family Scarabaeidae). Currently, crop 

damage is assessed by farmers or agronomists who categorise it based on visual observation. A UAV fitted  

with imaging sensors and using machine learning was able to assess the damage in accordance with existing 

classifications, but it simplified the process by minimising manual input and human error. In time, researchers 

believe UAVs could assess crop damage faster and more accurately than humans.
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Researchers at the University of Technology Sydney have used artificial intelligence to analyse 3D images of 

muscle and fat on cattle to determine an accurate condition score. The images are taken by sensors as cattle 

move through a crush, providing farmers with real-time information about each animal’s condition and 

suitability for market.

Increasing productivity with patterns
Artificial intelligence software can identify biophysical patterns that cannot be seen or captured by humans.  

The University of Sydney’s Mantis and Shrimp robots were able to identify the best locations for the planting of 

pollination trees in orchards by analysing the biophysical data to determine low yielding areas within the rows.

Researchers from the US, Iran and Australia have used machine learning to rapidly filter datasets seeking 

patterns for the physiological and agronomic factors that will increase maize yield at a regional level and  

at the paddock level.

Understanding our world
In Europe, the PLANTOID project is developing artificial intelligence based on the sensing and adaptive 

behaviour of plant roots in response to their environment, particularly the way they seek nutrients and moisture 

with minimal use of energy. The goal is to develop soil exploration and monitoring robots, which in future may 

be used to detect heavy metals in contaminated environments or even determine composition of the surface  

of other planets. Being able to mimic a plant’s sensory capabilities could also be adapted for use in smart 

devices that can operate autonomously.

The Green Brain project in the UK is creating a computer model of the systems in a honeybee’s brain that 

govern vision and sense of smell. The ultimate goal is to deploy a robot that thinks, senses and acts like  

a honeybee without human intervention. Researchers have successfully uploaded the software to a UAV,  

which flies autonomously using the vision software. This could result in the development of robot bees  

to autonomously pollinate agricultural crops.

Being able to model the complete brain of an organism will also pave the way for future research into 

understanding animal behaviour, which could support a range of artificial intelligence applications in agriculture. 

One example is computer simulations to understand optimum stocking rates or housing design in intensive 

agriculture systems.

Supporting policy decisions
The European Commission’s Joint Research Centre uses machine learning to support policy making. The 

centre started using remote sensing in 1988 to provide independent and timely information on crop areas and 

yields to inform Common Agriculture Policy payment decisions. However, monitoring and analysing weather, 

crop yield forecasts and landscape health can also identify potential food security vulnerabilities by region and 

commodity. Now with almost 30 years of data, machine learning also supports EU aid and assistance through 

food security assessments.

Photo - University of Sydney
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Teaching machines to assess 
cattle condition 

The issue
Australian livestock farmers are faced with the 

challenge of growing individual animals to a condition 

that matches market specifications and timing. To  

do this, they proactively manage nutritional inputs, 

including pasture availability, to achieve growth rate, 

composition and product quality.

But even farmers with many years’ experience can 

struggle to predict an individual animal’s yield potential 

and fat content prior to sale, with some estimates 

putting prediction accuracy as low as 20–30%.

The benefits of an animal meeting the industry 

specifications for yield at slaughter can range from 

$10 per head in sheep up to $80 per head in cattle. 

For producers marketing under Meat Standards 

Australia specifications for eating quality, the losses for 

non-compliance can reach $300 per head, explained 

Dr Nick Sangster, Program Manager for Grassfed 

Productivity at Meat & Livestock Australia (MLA).

“Having the technology to predict yield and fat at 

slaughter would be the ideal management tool,  

and would increase returns to farmers.”

The technology
Researchers at the University of Technology Sydney 

(UTS) have developed technology using off-the-shelf 

cameras to analyse cattle as they move through a 

crush to determine a condition score for each animal.

In 2015, robotics expert Dr Alen Alempijevic from the 

UTS Centre for Autonomous Systems developed the 

technology using purebred Angus cattle on farms and 

in saleyards around Armidale and Grafton in New 

South Wales. 

“Operating at 30 frames per second, sensors capture 

contours that reflect fat and muscle depth and size. 

This information is converted to 3D images that are 

processed through artificial intelligence algorithms to 

provide an accurate condition score for each animal.”

Dr Alempijevic worked with highly-skilled cattle 

assessors to visually grade muscle and fat as a starting 

point to develop his live-animal imaging device.

“An animal deposits muscle and fat in different areas 

of the body, which results in different shapes. Humans 

do not perceive dimensions accurately but they are 

inherently capable of discriminating shape differences. 

The next step was to turn a shape, such as muscling, 

into a mathematical description and assign it a value.”

By calibrating the fat measurement via ultrasound  

and a muscle score determined by an expert assessor, 

the software uses the mathematical description to 

estimate an animal’s condition based on the 3D shape 

the machine can “see”.

“Essentially we are enabling computers to think and 

reason about what they see.”

The research was funded by MLA and the NSW 

Department of Primary Industries.

Livestock farmers use  

their experience and 

knowledge to judge when 

animals are ready for 

market, but this can be  

an unreliable measure  

of condition.

Artificial intelligence has the potential to be better than humans at 
determining if individual animals meet market specifications through 
prediction of individual animal condition.
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Contact details
Dr Alen Alempijevic 

Centre for Autonomous 

Systems, University of 

Technology Sydney

E: Alen.Alempijevic 

@uts.edu.au

T: 02 9514 2963

W: www.uts.edu.au/research-

and-teaching/our-research/

centre-autonomous-

systems

The benefits
Dr Sangster believes this technology could result in  

a transformative shift in livestock management with 

prediction accuracy of yield potential rising to as  

high as 80–90%.

“The condition score could be used by a beef producer 

to make management decisions including whether the 

animal is ready for sale or requires more time on feed 

to bring it to prime condition. Buyers could also use  

the technology to select and price live animals.”

The analysis may assist other decisions on farm, such 

as allowing a farmer to select animals with superior 

measured traits for breeding the next generation.

The technology is simple and robust. Cameras can  

be placed in a crush as part of a farmer’s normal 

management practices, requiring no additional 

management and minimal constraint of animals.  

The cameras are easy to operate and source; the 

sophisticated computer technology does the rest.

“Decisions based on high-quality and real-time 

information, collected with minimum handling in 

low-stress environments, will result in better quality 

beef products more closely matching consumer 

preferences. Better decisions will also provide better 

returns to beef producers.”

The future
The ability to accurately predict an individual animal’s 

yield potential at any point in time will transform 

livestock production and marketing. It will provide 

farmers and processors with real-time, transparent 

and accurate information to support decision-making 

in relation to individual animals. 

Working in combination with other new technologies 

along the supply chain, including artificial intelligence 

directing autonomous machines to slice carcases  

to maximise yield, the condition scoring technology 

will improve meat quality for consumers and increase 

returns to farmers.

Further work is underway, including calibration of the 

technology for the range of cattle breeds in Australia, 

especially Brahmans and Brahman-cross cattle. It is 

planned that autonomous condition scoring will be 

commercially available to livestock producers in 2017.

By assessing an animal’s 

muscle and fat content, 

artificial intelligence could 

support farmers’ decision-

making to ensure livestock 

are in peak condition 

leading up to sale.
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Transforming agriculture

Artificial intelligence can determine optimal decisions based on more 
information than can be processed by humans. Used in machinery, artificial 
intelligence will manage a range of farm practices, including crop planning, 
precision farming, resource allocation and autonomous farming.

Australian agriculture operates in a dynamic, uncertain and challenging global environment. These pressures 

have driven a focus on productivity gains that have resulted in the scaling up of farming and manufacturing 

operations to maximise efficiencies of scale.

Scaling up has been achieved through the consolidation of farmland, for example in 1938 there were 254,000 

farms in Australia compared to 130,000 farms in 2010. The other contributor has been technology. Advances  

in machinery, plant and animal breeding and genetics, and synthetic inputs (pesticides, herbicides and fertilisers) 

have transformed agriculture. 

The next transformation will be having access to real-time, high-quality data that can be processed by artificial 

intelligence and machine learning algorithms into information that predicts and responds to scenarios, and in 

turn guides farm management decisions.

Better decisions
The ability to use software to make or support decisions, even in the absence of complete information, will  

help mitigate risk for many operations. Artificial intelligence can process the vast amounts of data generated  

by farm machinery and combine it with historic data to make management recommendations. In the first 

instance, the farmer may augment these recommendations with their own knowledge and experience to  

refine decisions. However, as machine learning records the characteristics of each paddock over time, it will 

adapt its recommendations, which will progressively improve decision-making beyond human capability.

Reduced operating costs
In agriculture, every paddock is different every year, with a range of variables impacting productivity and 

profitability. Traditional agricultural practice was to treat every paddock in the same way, with universal 

applications of inputs, like chemicals and water. Over the last decade or so, variable rate application and 

irrigation scheduling have enabled tailoring of input application to even out crop variability, and lift yields and 

efficiency. Artificial intelligence will enable management and treatment decisions to be tailored to individual 

plants and animals, further reducing input costs and lifting overall productivity.

Artificial intelligence can be used to undertake rapid nutritional needs analyses of individual animals based on 

behaviour, body condition score and feeding rates. Understanding optimal feed rates and needs will reduce 

waste. Robots using artificial intelligence can identify weeds from seedlings and apply herbicide directly to  

the weed. This reduces the amount of chemical applied across the paddock, and reduces the economic and 

environmental impacts of spray drift.

Australia’s high cost of labour impacts agriculture’s global competitiveness. This is particularly true in horticulture, 

where 50–70% of production costs are spent on labour intensive tasks like weeding and picking. Commercial 

installations of artificial intelligence to farm machinery could automate these roles within 10 years. This will 

change the business model within horticulture from the existing emphasis on operating costs to capital costs  

as additional machinery is purchased. As at 2016, it is estimated these capital outlays would deliver a two-year 

return on investment.
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Changed skills needs
Many agricultural industries claim productivity losses are, in part, caused by labour costs and shortages.  

Artificial intelligence may supplement businesses that struggle to find a reliable and skilled workforce. 

There is agreement that artificial intelligence will create disruption within employment markets in a range of 

industries, including agriculture. This creates concerns about the displacement of the agricultural workforce 

(particularly low and middle-skilled workers) and the negative impact on future prospects for careers in agriculture. 

Artificial intelligence will drive changes in the skills required by the agricultural industry, and there will be a stronger 

emphasis on analytical and information technology roles, rather than manual labour or machine operation. 

A 2015 report Future workforce trends in NSW: Emerging technologies and their potential impact considered 

how computerisation and automation will affect jobs in New South Wales over the next 10–15 years. The 

probability of job losses for agricultural and forestry scientists was only 5.4%, compared with agricultural 

technicians at 56.8% and a 91.2% probability that agricultural, forestry and horticultural plant operators will  

be replaced by automation in the same period.

However, it is expected that technological changes, which are already underway in many industries, will occur 

incrementally allowing the existing workforce to diversify and refine its skills concurrently with the change in 

technology. The adoption of artificial intelligence will also attract a new generation to the agricultural workforce 

to build careers in the sector, with skills and experience beyond agriculture.

Social impacts
As artificial intelligence replaces the need for a human workforce in some regional areas, there may be 

community dislocation or loss of services and amenity. The introduction of increased autonomous farming  

may be socially unacceptable to those regional areas already concerned about a declining population. 

However, some experts suggest artificial intelligence won’t negatively impact regional areas, rather it will  

attract new people with different skills to careers in agriculture. 

Researchers also suggest that artificial intelligence will improve the quality of life for farmers as they will 

automate tasks like cultivation of crops and livestock monitoring, which will reduce pressure in peak periods  

and create more leisure time. If the input savings are as predicted, it may also improve farm incomes.

Consideration of the potential benefits or threats to agriculture from artificial intelligence can be affected  

by scientific commentary about the negative impacts of a future dependence on robots. Understanding  

how artificial intelligence will be applied in agriculture will be important to gaining social acceptance of  

the technology.

Photo - University of Sydney
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Challenges to adoption

Artificial intelligence capable of dealing with the complexities and 
uncertainties of agricultural production is still an emerging technology. 
Further, the technology faces a number of regulatory and ethical challenges, 
as the possibilities for the use of artificial intelligence expand at a pace 
greater than the general public’s capacity to understand the opportunities.

There are a number of very successful artificial intelligence applications working on specific agricultural  

issues, like weed control and crop yield prediction. Artificial intelligence, through robotics, also runs some  

food processing lines, and shows promise in protected cropping environments. Artificial intelligence also  

has been adopted successfully in industries outside agriculture, such as industrial engineering and finance.

Availability of data
Creating an artificial intelligence system that can autonomously operate an entire farm is a goal of developers  

of this emerging technology. One challenge is the variety of data used in supporting an artificial intelligence 

approach to agriculture, including different research areas (agronomy, climate, economics) that need to be 

analysed, and the different objectives, formats, vocabularies and standards of each discipline.

In addition, uncertainty in agriculture and the high number of variables that must be considered will require 

enormous amounts of high-quality and real-time data. Add to this the sheer volume of plants and animals  

on any one farm that will need monitoring, and the scale of the challenge becomes apparent. 

Against this complexity, farmers are looking for turn-key solutions, where data is collected and analysed  

on simple and robust devices, to produce information of value and use. But a lot of data is unavailable or 

inaccessible, for various commercial and historic reasons, which means there may be gaps in knowledge,  

for example decades of yield or weather data. A global push towards access to large datasets for public use  

is underway, but even when corporations and governments do allow access, the absence of consistent terms 

or language across datasets may hamper the development of tools.

Quality of data
A critical component of machine learning is knowledge acquisition as this supports better predictive capacity. 

This requires the consistent input of high quality, real-time data, which will be compromised by poor quality 

sensors or equipment that breaks down. Artificial intelligence decisions are only going to be as good as the 

information analysed to make the decision, and farmer capacity to invest in adequate technology may be a 

challenge to adoption. 

Return on investment
In the absence of high quality data for input into intelligent software, some developers will need to start from 

scratch and artificial intelligence will be created with a set of standard rules in relation to the data it is collecting 

and analysing. Machine learning will improve the accuracy of predictions but will need several years of local 

data before meaningful decisions can be made. This will delay returns on investment for both the developer and 

the farmer. A key barrier to adoption of artificial intelligence on farm may be the capital investment required in 

new machinery and equipment noting that optimal productivity returns won’t be realised for at least five years.

Social acceptance 
Artificial intelligence may require an element of deep learning to enable consideration of complex and  

uncertain decisions, particularly when managing livestock that can act unpredictably. This may require the 

artificial intelligence to use an element of ‘intuition’ to ensure the safety of animals. In this instance, the  

social acceptability of empowering software to make decisions in relation to animal welfare may also need  

to be considered. 
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The policy environment associated with artificial intelligence autonomously 
operating machinery is characterised by liability, ethical and moral issues. 
Industry may need to determine the level of autonomy provided to artificial 
intelligence systems, and governments will need to develop a regulatory 
framework to ensure safety on farms.

If artificial intelligence is autonomously operating farm machinery, then insurance and liability issues will no 

doubt arise. In 2016, liability for an incident is unknown where artificial intelligence causes damage or injury  

in the process of determining when and where machinery operates on a farm.

Without a human operator, liability becomes difficult to assess. Ultimately, the owner of the machine may be 

liable, but a negligence conviction relies on whether the owner could have reasonably foreseen or predicted 

the damage. Machine learning adds an additional layer of complexity, as over time artificial intelligence is able  

to make decisions or behave in ways that have not been programmed by humans, and potentially may not  

have been foreseen or predicted by humans.

Proponents of artificial intelligence suggest that decisions made will only be as good as the information and 

data that the system is processing. The quality of data will be jeopardised if sensors fail or send false readings, 

problems arise with software or algorithms, the internet fails to upload all data, or third party applications fail,  

for example weather data or market data.

If it can be proven that the software or algorithms were faulty, then civil recourse may be available to the farmer. 

That said, the complexity of an artificial intelligence system may make it difficult to pursue recourse because 

multiple coders and developers may have contributed to the design, data is collected and collated by a range  

of sensors and software applications, and machine learning is using data collected on farm to augment the 

software, independent of the original developers.

Farm insurance products will need to evolve to cover operations and machinery directed by artificial 

intelligence. At 2016, the nature of this coverage and the projected premiums are unknown.

Equally important to liability, is the issue of safety. There are no safety standards in place for the operation  

of artificial intelligence systems. In 2016, governments and researchers are discussing regulatory framework 

requirements for driverless cars, which may pre-empt similar discussions around agricultural machinery.

The policy challenge is to get the right balance between ensuring industry benefits from artificial intelligence 

and protecting property and the welfare of people and animals. 

Policy and regulation
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Machines do the thinking  
in horticultural tree crops

Ground-based robots using artificial intelligence to monitor and plan orchard 
management are supporting farmers to make better and more accurate 
decisions for the entire orchard, as well as at an individual tree level.

The issue
Growers of horticultural tree crops, including  

apple and almond growers, tend to manage their 

orchards on a block-by-block basis, that is, they make 

decisions at the hectare level. This has proven to be 

an effective management tool, with Australia’s apple 

industry valued at nearly $566 million in 2014–15.  

In the same period, almonds were Australia’s most 

valuable horticultural export with annual export sales 

of $422 million.

But a lack of timely data and information about 

individual tree performance could be reducing yield 

potential, and farm profits. Gathering relevant data  

is time-consuming and labour intensive, which can 

delay the identification of problems in orchards and  

in turn delay on-farm responses. This labour intensity 

and concurrent labour shortages in all horticultural 

industries contributes to an industry-wide risk of 

productivity slow-downs.

The cost of labour is also a limiting factor for  

some horticultural growers. The Australian Bureau  

of Agricultural Resource Economics and Sciences 

estimates labour costs averaged $140,000 per 

horticulture farm in 2013–14, the largest cash  

cost relative to any other cost.

The technology
Researchers at the Australian Centre for Field Robotics 

(ACFR) at the University of Sydney have developed 

two ground-based mobile robots nick-named Mantis 

and Shrimp that use artificial intelligence to assess 

orchard condition.

Professor Salah Sukkarieh, ACFR’s Director of 

Research and Innovation, explained that the human-

sized robots are named after the native mantis  

shrimp which uses 16 colour receptors to detect  

up to 12 colours; humans by comparison have only 

four colour receptors. 

“The robots are fitted with a lot of sensors. Vision, 

laser, radar and conductivity sensors, as well GPS  

and thermal sensors.”

Mantis and Shrimp have been trialled in both apple 

and almond orchards in the Yarra Valley and at 

Mildura, Victoria, respectively. 

“They are fully autonomous, driving themselves 

through orchards using laser scanners to steer between 

rows. Another laser scans the trees to register tree 

shape and location. Algorithms determine where one 

tree finishes and another one starts.

“This process is so accurate that the same tree  

is recognised each time the robots pass through  

the orchard so its performance can be measured  

over time.”

The robots use artificial intelligence to assess canopy 

volume, which directly relates to yield, and compare 

this data to historical data to estimate flower and fruit 

density. Once the tree has fruit, the robots can do a 

rapid count to predict harvest yield.

“Current research is looking at how the data 

processed by computer algorithms can be used to 

determine what action the robot should take. When 

applied commercially, this might include automating 

irrigation, applying fertiliser or pesticides and pruning. 

The colour sensors allow the robots to sense when 

fruit is ripe and eventually the aim is to have them 

harvest the crop.”

Labour shortages and 

imperfect information may 

be limiting horticultural 

productivity.
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Contact details
Professor Salah Sukkarieh 

Australian Centre  

for Field Robotics 

University of Sydney

E: salah.sukkarieh 
@sydney.edu.au

T: 02 9351 2222

W: www.acfr.usyd.edu.au
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The benefits
In trials, the robots were able to identify the fruit  

load on apple trees with an accuracy rating of up  

to 92%. This success creates some optimism for  

the development of fully-autonomous fruit and  

nut picking robots to address labour shortages  

in horticulture. 

While autonomous fruit picking robots may be  

some years away from commercialisation, Mantis  

and Shrimp have already proved their value by 

successfully identifying patterns in yield variation 

consistent with the lack of pollination. They were  

able to identify the strategic locations for the  

planting of additional pollination trees.

In almonds, the robots can assess the intensity of 

flowering to better predict the amount of nuts that  

will set. This allows farmers to accurately plan their 

irrigation and fertiliser needs in advance, reducing 

costs and waste.

“By monitoring a range of data patterns, robots can 

support farmers to ensure the best yield possible.”

Mantis and Shrimp have been built to provide for 

flexible, rapid deployment in new environments.

“If tomorrow a citrus farmer wants a robot to go  

up and down their tree crop, reliably and accurately, 

we can develop that within six months.”

The future
In future, farmers will be able to manage their 

orchards on a row-by-row basis, with a focus on 

individual tree performance. Artificial intelligence  

will provide a new level of information to support 

decision-making. 

“The question is can we make them more intelligent? 

We can detect weeds on the ground, we have high 

resolution sensors so we can detect specifics of the 

fruit or nut, but there are other aspects such as the 

health of a tree that are a little bit harder. We need a 

bit more work and interaction with plant biologists.”

Robots like Mantis and Shrimp are best suited to  

the layout of permanent plantings, so the focus  

on horticultural crops will continue. Horticulture 

Innovation Australia is currently investing more  

than $15 million in autonomous-based projects.

Robots using artificial 

intelligence are working 

successfully in orchards 

collecting data that supports 

farm decision-making; 

ultimately they may be  

a significant contributor  

to the human workforce.
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of the food and fibre  

supply chain that  
may be transformed by  

artificial intelligence.

Series details
This fact sheet is one of a series on new and emerging 

transformative technologies in Australian agriculture. 

You may also be interested in reading about:

 � Sensors

 � Robots

 � Internet of things

Enquiries
E: rirdc@rirdc.gov.au 

W: www.rirdc.gov.au

More information
 � University of Sydney’s Australian Centre  

for Field Robotics  

www.acfr.usyd.edu.au 

 � Australian Centre for Robotic Vision at QUT 

roboticvision.org

 � UTS Centre for Autonomous Systems 

www.uts.edu.au/research-and-teaching/our-

research/centre-autonomous-systems


