THE NATIONAL

ROBOTARIUM

PEOPLE CENTRED :: INTELLIGENCE DRIVEN

A Guide for Potato

Based on the National Robot

Prepared for: Agi Tech Sector — Potato Gro<\

Author: Rahul R. Ramachandran, The National Robotarium
Date: May 2026
Version: 1.0




About this guide

This guide summarises the key findings of the full Horizon Scanning
Report in plain language. It is designed to help farmers understand what
potato grading technology is available, what to look for, and what
guestions to ask - without needing to read the full technical report.
Where more detail is available, you will be directed to the relevant
section of the full report.
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1. Why This Guide Exists

Grading potatoes, sorting them by size and quality before they go to market, has always
been a core part of what potato farmers do. But the way it is done is under pressure, and
more farmers are asking whether new technology could help.

This guide sets out what you need to know in plain terms. It covers the challenges you
are likely facing, the types of technology that are now available, four specific machines
worth knowing about, and what you should ask before making any investment decision.

It is based entirely on the National Robotarium's Horizon Scanning Report on Potato
Grading Technology (2026). The full report contains more technical detail and
supporting data.

3 Full Report Reference

All evidence, data charts, regulatory references and technical benchmarking are contained in
the full Horizon Scanning Report. This guide is intended as a starting point, not a replacement.

2. The Pressures You Are Facing

Three things are making traditional manual grading harder to sustain:

Finding and keeping grading staff is getting harder

Since Brexit, access to seasonal workers has been significantly reduced. Some farms
have already had to cut back on how much they plant because they cannot reliably staff
the post-harvest operation. Manual grading depends on experienced people, and when
those people are not available, quality and consistency suffer.

What retailers and export markets expect has changed

Over the past decade, retailers have steadily tightened what they will accept. They now
want consistent sizing, low defect rates, and the ability to trace where and how potatoes
were graded. Export markets, particularly for seed potatoes, require even stricter
certification. Grading records are increasingly expected to be written down and available
for inspection.

Getting grading wrong is becoming more expensive

If your grader rejects too much good product, you lose money. If it lets defective tubers
through, your buyer loses confidence in you. With UK planted area down around 20%
since its recent peak, and the value of each tonne now higher, the cost of a grading error
is greater than it used to be.

3 Full Report Reference

For full technical details, refer to the Detailed Horizon Scanning Report. Page 4
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See Section 2 'Current Challenges' for detailed analysis of labour shortages, retailer
requirements, and cost pressures, including industry sources and data.

3. Things to Think About Before You Invest

Any grading machine needs to work with what you actually have on your farm, which
may not be ideal infrastructure conditions. Before looking at specific products, it is worth
thinking through the following:

Connectivity

Connectivity is needed
for data transfer and
smart technologies.

Power Supply

Reliable power is
essential for
operating grading
machines.

Regulatory
Requirements

Seasonal
Factors

Compliance with

regulations ensures

food safety and
quality.

Seasonal variations
require flexible
scheduling for
grading.

Workforce
Considerations

Space
Limitations

Adequate space is
required for grading,
storage, and
transportation.

Skilled labor is crucial
for quality control
and equipment
operation.

Functional
Requirements
The system must meet

specific functional
needs for effective

grading.

Power supply Most modern optical systems need a standard three-
phase industrial power supply. Smaller retrofit units need
very little extra power; full integrated lines can need 20-
60 kW or more.

Internet connection Basic machines can run without internet. But newer
systems increasingly use it for remote support, software
updates, and performance monitoring.

Time of year Some machines are built for speed at harvest; others are

better suited to careful quality checking during storage

For full technical details, refer to the Detailed Horizon Scanning Report. Page 5
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and off-season grading. Think about when you need it
most.

Space available Small retrofit units need just 1-3 metres added to your
existing line. A full integrated system may need 15-40
metres of floor space, plus room to move around it.

Your workforce Technology reduces the number of people needed on
the line, but you will still need someone to run and
monitor the machine. Think about retraining rather than
just replacing staff.

Rules and paperwork All machines must meet UK safety standards. If you sell
seed potatoes, your system will need to support the
record-keeping required by the Seed Potato
Classification Scheme (SPCS).

What you need it to At a minimum, size sort reliably, handle potatoes gently,

do and give you consistent throughput. Beyond that, think
about defect detection, data logging, and whether you
need it to handle dirty, unwashed potatoes.

3@ Full Report Reference

See 'Considerations Before You Invest' in Section 1 for full tables on power, connectivity,
seasonal factors, regulatory requirements, space, and functional needs.

4. The Types of Technology Available

Potato grading machines range from simple mechanical sorters to advanced Al-
powered systems. Here is a simple breakdown of the main categories:

Mechanical graders

These use rollers or webs to sort potatoes by size. They have been around for decades,
are well understood, and are generally reliable and lower cost. They do not detect
defects, which still requires a person to look at the line.

For full technical details, refer to the Detailed Horizon Scanning Report. Page 6



Potato Grading Technology - Farmer's Guide The National Robotarium

Optical sorters

These add cameras to the grading line. The cameras scan each potato as it passes
through and can detect colour, shape, and surface issues such as scab, greening, and
damage. They are faster and more consistent than manual inspection and can be set to
accept or reject based on your buyer's specification.

@ Infeed belt (unsorted)

@ Full width NIR and Color Vision sensors
@ Intelligent finger ejectors

@ Accept/reject

Al-enabled systems

The most advanced systems use artificial intelligence; they have been trained on
thousands of images of potato defects and can detect problems a camera alone might
miss. They can also be updated remotely as new defect types or varieties emerge. Seven
manufacturers have been identified in the market that currently offer Al-enabled
systems.

For full technical details, refer to the Detailed Horizon Scanning Report. Page 7
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Retrofit modules vs integrated systems

You do not always have to replace your whole setup. Retrofit modules (such as the
Flikweert QualityGrader) are designed to bolt onto an existing mechanical grading line,
adding optical quality detection without replacing what you already have. Integrated
systems combine sizing, quality grading, and sometimes packing in one machine which
is simpler to operate but less flexible if your needs change.

@ Full Report Reference

See Section 3 'Technology Trends' for a full breakdown of how the market has shifted from
mechanical to optical and Al systems, including a chart of manufacturer numbers by
technology type.

5. Four Machines Worth Knowing About

From the full database of 24 suppliers identified in the detailed report, four were selected
for closer review. Each has verified UK or Scottish market access and enough publicly
available information to be fairly compared. Here is what you need to know about each
one.

Tong Engineering - East Yorkshire, UK

For full technical details, refer to the Detailed Horizon Scanning Report. Page 8
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What they make Mechanical and optical grading lines, including the Visar
Sortop optical sorter, plus a range of mobile graders

Best for Farms wanting a UK supplier with a long track record,
strong local service, and both mobile and fixed-line
options

Dirty potatoes? Mechanical pre-cleaning equipment is available

upstream. Heavy soil may affect optical accuracy; pre-
cleaning is recommended before the optical unit

Mobile option? Yes - mobile graders available, suitable for on-farm use
and seasonal deployment

UK support Headquartered in East Yorkshire with a dealer and
service network across the UK

One thing to know One of the longest-established UK potato machinery
manufacturers

Haith Group - Armthorpe, Doncaster, South Yorkshire, UK

For full technical details, refer to the Detailed Horizon Scanning Report. Page 9
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What they make Mobile and static grading lines with an optional vision
inspection add-on; also, bespoke packhouse design and
build

Best for Operators already supplying major UK supermarkets, or

those wanting a bespoke line built to their exact
specification

Dirty potatoes? Mechanical handling lines are robust for dirty crops.
Optical accuracy may be affected by heavy soil -
upstream soil removal is recommended

Mobile option? Yes - mobile grader available at a lower entry cost than
the full static line

UK support Direct UK sales and service team based in South
Yorkshire
One thing to know It is estimated that around 95% of UK supermarket

potato suppliers use Haith equipment - one of the most
widely used systems in the sector

Flikweert Vision - Netherlands (UK agent: CC Powell Ltd)

For full technical details, refer to the Detailed Horizon Scanning Report. Page 10
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What they make

Best for

Dirty potatoes?

Mobile option?

UK support

One thing to know

The QualityGrader (Al optical sorter) and the Divider
(automated stone, soil and debris separator) - designed
to fit into existing lines

Farms with an existing mechanical grader looking to add
optical defect detection without replacing the whole
setup

The Divider unit is specifically designed to remove
stones, soil, and non-potato material before the quality
grader - it has been installed and used in Scottish field
conditions

No - retrofit modular system that fits into a fixed line with
a small footprint

UK agent CC Powell Ltd covers the whole of the UK. A
Scottish installation exists at Wellhill Farm, Moray (2025)

The only Al-enabled optical sorter in this shortlist has a
confirmed, working installation in Scotland. Wellhill Farm
reported a threefold increase in pre-sorting capacity and
reduced labour after fitting two units in 2025

For full technical details, refer to the Detailed Horizon Scanning Report. Page Tl
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Wevano / U-Vision Grader - Netherlands (Scottish agent:
Agropack Solutions, Lossiemouth)

What they make

Best for
Dirty potatoes?
Mobile option?

UK support

One thing to know

The U-Vision Grader is a single integrated machine that
combines size sorting and surface quality grading in one
pass, using multi-angle cameras

Farms that want size and quality grading done in one
machine, and that grade dirty or unwashed potatoes

Explicitly designed for dirty and unwashed potatoes -
this is a key design feature

No - static integrated system

Scottish agent Agropack Solutions is based in
Lossiemouth, Moray - local to the main Moray and
Aberdeenshire seed potato growing areas

Having a Scotland-based agent matters during harvest.
Agropack Solutions can provide installation, servicing,
and on-call support without waiting for an overseas
engineer

3 Full Report Reference

Full profiles for all 24 suppliers - including websites, video demos, and technology descriptions
- are listed in Appendix A of the detailed Horizon Scanning Report. The four below are the
shortlisted examples only.

For full technical details, refer to the Detailed Horizon Scanning Report. Page 12
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For full technical details, refer to the Detailed Horizon Scanning Report. Page 13
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6. How Do the Four Compare?

The table below simplifies the detailed comparison from the full report.

Tick = confirmed; ~ = partial or conditional; ? = not publicly confirmed - ask the supplier
directly.

Requirement Tong Haith Group | Flikweert Wevano / U-

Engineering Vision Vision

Sorts by size v v v v (upto5)
Detects defects v v v Al-enabled v multi-angle
optically camera
Handles dirty ~ pre-clean ~ pre-clean  divider unit  designed for
potatoes it

Does not damage v v v soft fall v non-contact
potatoes

Mobile / on-farm v v X X
option

Compact / retrofit ~ ~ v ~
option

Adjustable defect ~ v v v
thresholds

Data logging / ~ partial ~ partial ? ask supplier ? ask supplier
records

Accuracy data ? ask ? ask ? ask ? ask
published

Scotland / UK v UK-wide v UK-wide v CC Powell V Lossiemouth
service UK

3@ Full Report Reference

See Section 3 'Solution Comparisons' (Table 8) in the full report for the complete MoSCoW
capability gap analysis across all requirements, including SHOULD and COULD categories.

7. The Bigger Picture: What the Market Looks Like

There are 24 manufacturers of potato grading solutions identified across the UK and
Europe. The Netherlands has the largest number (8 companies, 33%), followed by the UK
(4 companies, 17%), then Denmark and Germany.

For Scottish farmers, particularly, the market matters in a specific way. Scotland is the
primary producer of seed potatoes for Great Britain, and the SPCS classification

For full technical details, refer to the Detailed Horizon Scanning Report. Page 14
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requirements mean that accuracy and record-keeping are not optional extras - they are
built into how seed potatoes are sold.

Scotland exported over 61,000 tonnes of seed potatoes to Egypt alone in 2024. The
demand for well-graded, well-documented products from export markets is likely to
grow, not shrink.

What is driving the shift to new technology?

e Continued labour shortage, especially for seasonal harvest and grading roles
e Tighter retailer and export specifications, including documented traceability
e Falling cost and improving reliability of optical and Al grading systems

e The availability of retrofit options that do not require replacing a whole setup

3 Full Report Reference

See Section 4 'The Market Landscape' for full market size data, UK production charts (2018-
2024), geographic spread maps, and the supplier sesgmentation analysis.

8. Funding and Support Available to You

The cost of grading technology is a real barrier for many farm-scale operators. But there
is support available - both to help you decide what to invest in, and to part-fund early-
stage work before committing to a full system.

The National Robotarium itself can help at this stage - by working through the options
with you, helping you define what you need, and connecting you with the right support
before any major investment is made.

Who can help

e Innovate UK - government funding for innovation and technology adoption
e Scottish Enterprise - business support and grant funding in Scotland
e Highlands and Islands Enterprise (HIE) - support for HIE-area businesses

For full technical details, refer to the Detailed Horizon Scanning Report. Page 15
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e South of Scotland Enterprise - support for businesses in the south of Scotland
e Interface - connects businesses with academic and research partners
e Scotland's Rural College (SRUC) - technical knowledge on potato production

e Agriculture and Horticulture Development Board (AHDB) - sector research and
knowledge

e Scottish Agricultural Organisation Society - collaboration and sector engagement

3@ Full Report Reference

See 'Public Funding and Support Landscape' in Section 4 for a summary of the funding and
support ecosystem relevant to potato growers in Scotland and the wider UK.

9. Questions to Ask Any Supplier Before You Buy

None of the four suppliers reviewed publicly state their grading accuracy figures, pricing,
or full data logging capability. Before making any decision, get answers to the following:

Accuracy

What accuracy rate does your system achieve for potato grading specifically? Can
you show evidence from a UK or Scottish installation?

Dirty potatoes

How does your system perform with unwashed, soil-covered potatoes? Do you
recommend any pre-cleaning steps upstream?

Data and records

What data does the system record? Can it export grade records and throughput
statistics? In what format? Does it connect to farm management software?

Tuber counting
Can the system count individual tubers passing through - and if so, how?

Cost

What is the indicative purchase cost? Are leasing, hire-purchase, or seasonal
finance options available?

Installation

How long does installation and commissioning take? What disruption should we
expect? Who provides training?

Service and support

Who provides ongoing maintenance and servicing? Is there UK-based cover?
What is the response time if the machine fails during harvest?

Compatibility
If we have an existing mechanical grader, can your system retrofit into it? What
would that involve?

For full technical details, refer to the Detailed Horizon Scanning Report. Page 16
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3 Full Report Reference

See 'Key Uncertainties and Outstanding Information' in Section 3 of the full report for the
complete list of items requiring direct supplier engagement before any procurement decision.

For full technical details, refer to the Detailed Horizon Scanning Report. Page 17
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10. Suggested Next Steps

e Talk to a specialist before committing to anything. The National Robotarium can
help you think through what you need and connect you to the right support.

e Visit a working installation if possible. Flikweert Vision has an active installation at
Wellhill Farm, Moray. Seeing a system working in Scottish conditions is more
informative than any brochure.

e Contact at least two or three suppliers for quotations and demonstrations - do not
rely on a single option.

e Ask specifically about data logging and connectivity.

e Explore funding routes before committing your own capital - Scottish Enterprise,
Innovate UK, and HIE all offer relevant support.

¢ Read the full Horizon Scanning Report if you want to go deeper into the technical
detail, supplier profiles (Appendix A), or the regulatory landscape.

For full technical details, refer to the Detailed Horizon Scanning Report. Page 18
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Appendix A - Key Sources

e The following sources were used in the full Horizon Scanning Report on which this
guide is based. Full references are listed in the appendices of the detailed Horizon
Scanning Report.

e Agriculture in the United Kingdom (2018-2024), DEFRA - gov.uk

e Farm Advisory Service Scotland, Agribusiness News, March 2025 - Sector Focus:
Potatoes

e Fresh Plaza, May 2026 - Scottish farm boosts seed potato sorting with automation
(Wellhill Farm case study)

e Potato News Today, October 2022 - Haith Group Queen's Award coverage
e The Scottish Farmer, 2025 - Labour pressures and automated potato systems
e The Seed Potato Classification Scheme, GOV.UK, 2025

e UK Agritech Centre, August 2024 - Technology and innovation opportunities in
UK potato farming

¢ Animal & Plant Health Agency, GOV.UK, 2025 - Explanatory Guide to the SPCS
2025-2026

e Legislation.gov.uk - The Provision and Use of Work Equipment Regulations 1998
(PUWER)

For full technical details, refer to the Detailed Horizon Scanning Report. Page 19
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Appendix B - Glossary

Plain-language definitions of key terms used in this guide and in the full Horizon
Scanning Report.

Term \ What it means in plain language

Al / Artificial Computer systems trained on thousands of images to spot
Intelligence problems — e.g. potato defects - consistently and at speed,
without needing a person to look at every potato.

Auditability Being able to show, on paper or digitally, exactly how each
batch of potatoes was graded, when, and to what standard.
Increasingly required by retailers and certification schemes.

Defect detection The ability of a machine to identify problems on a potato's
surface, such as scab, greening, cuts, or odd shapes and sort
them accordingly.

Horizon scanning A structured way of reviewing what technology currently
exists in a field, where it is heading, and what gaps or
opportunities might matter in the near future.

Integrated system A single machine that combines size sorting, quality grading,
and sometimes packing into one unit - straightforward to
run but less easy to modify later.

MoSCoW A way of ranking requirements: Must have (essential), Should
have (important), Could have (nice to have), Won't have (out
of scope). Used in the detailed report to reflect what farmers
said they needed.

Optical sorter / A machine that uses cameras to photograph each potato as
grader it moves along the line, then uses software to decide
whether it meets the required standard.

PUWER 1998 UK regulations state that any equipment used at work must
be safe, properly maintained, and that workers must be
trained to use it.

Retrofit module An add-on unit that fits into your existing grading line,
adding optical inspection capability without replacing the
whole machine.

SASA Science and Advice for Scottish Agriculture - the Scottish

Government body that runs the Seed Potato Classification
Scheme in Scotland.

SPCS Seed Potato Classification Scheme - the official scheme that
inspects and grades seed potatoes in Great Britain. Assigns
one of three grades: Pre-basic, Basic, or Certified.

Throughput How much product a machine can handle per hour, usually
measured in tonnes per hour (t/hr).

For full technical details, refer to the Detailed Horizon Scanning Report. Page 20
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UKCA marking The UK safety mark that replaced the EU's CE mark after
Brexit. Any machinery sold in Great Britain must carry this,
showing it meets safety standards.

For full technical details on all topics covered in this guide, please refer to the Horizon Scanning Report:
Potato Graders (Version 2.0, May 2026), published by The National Robotarium.

For full technical details, refer to the Detailed Horizon Scanning Report. Page 21
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