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Introduction
For this assignment I was tasked with assessing and making recommendations, to the fictional company Fresh Produce Ltd, around the use of AI technologies to improve operations. The information provided to myself was as below..
“You have just started with Fresh Produce Limited as a junior manager in their logistics office.  The company specialises in supplying fresh fruit and vegetables to the following.
1.	Supermarkets
2.	Wholesalers
3.	Hospitality sector (hotels, pubs, restaurants)
4.	Hospitals and healthcare
They receive produce grown in the UK and Europe in bulk and package/wash according to customer requirements.  The prepared and packaged produce is then placed in large plastic trays for distribution to supermarkets via their own distribution centres and delivered directly to all other customers.  All the plastic trays are returned to Fresh Produce for reuse again.
Before the trays can be reused again, they must go through a sanitisation process which requires them to washed at a temperature of 60°C.  This process does not detect any damage to the trays.  Recently, the company has been receiving a high number of complaints from several supermarkets about damaged and dirty trays being used resulting in produce being dropped or spilled onto floors.”
Following from this the second aspect to look at was to investigate how the company can reduce its energy costs while helping to achieve Net Zero targets. To conduct this I was provided guidance, teachings and resource material from Andrew Thorn (Lecturer at UWTSD) and researched available technologies from online sources.

Question 1 - Analyse the feasibility of using AI technologies to detect dirty and damaged trays.
There are many AI options open to Fresh Produce Ltd to help detect dirty and damaged trays within their operations, each comes with their own benefits and challenges. From basic imaging and AI learning that can flag up to operators defects to be actioned to fully automated processing units, we will now look at the options open to Fresh Produce Ltd below.
Basic Computer Vision Systems
A computer vision AI system is an artificial intelligence system that enables computers to “see”, understand, and interpret visual information (such as images or videos) in a way similar to human vision. The systems use cameras and AI algorithms to automatically analyse images or video and make decisions or predictions based on what they see versus a reference database of acceptable or unacceptable results to make a decision on a given situation. Computer vision systems can process and analyse large volumes of visual data much faster than humans, enabling real-time inspection and decision-making in high-speed environments like manufacturing or quality control and once properly implemented, computer vision can reduce manual labour costs and improve operational efficiency by automating repetitive visual tasks (Digital Defynd, 2025). The systems are highly accurate and consistent as AI systems can maintain consistent performance over time without fatigue, which hinders human inspectors and as such helps detect defects, anomalies or patterns with precision. When combined with deep or machine learning, which enables systems to learn from data collected and improve over time without being explicitly programmed to perform specific tasks (Bergman, 2025), the vision system can evolve and expand the reference database to further improve the accuracy and reliability of the system. With a basic system that has been designed to versatile across many industries installation could be done on a very quick lead time.
There are however some drawbacks to the technology, to start with there is a high implementation cost even on the most basic of systems as a significant investment is required in purchasing hardware such as cameras, GPU’s, Servers and specialist installation. On top of the implementation costs there will also be operational costs as well, building and maintaining computer vision systems often requires specialised skills in machine learning, data annotation, and system integration (Krishna, 2024), these systems will require specialist operation and maintenance which can either be done by training of current staff or contracting out to specialist third parties either way will incur some cost. The system will always have a heavy dependency on large amounts of data and need high-quality labelled datasets to learn accurately, poor or biased data can lead to unreliable results and again the storage of these large datasets is a decision that needs to be made, storing on-site in large servers have an initial start-up cost but will be generally cheap to maintain, whereas sub-contracting to cloud based servers reduces the cost but can pose a security risk.
In summary a basic system can improve the speed, reliability and consistency of doing visual inspections when compared to manual human inspections as they eliminate the fatigue flaw in human operators. However along with the drawbacks already mentioned, the basic system is only used for identifying defects and will require manual intervention to action any defects that have been identified..
Robotic Vision Systems
The robotic vision systems take the premise of a basic computer vision system and introduces robotics into the inspection area to action out movements such as picking and sorting items based on the decisions that have been made by the AI system.
The main benefit of these systems is that it can completely eliminate the human interaction within an inspection area as it becomes fully automated, which can either reduce operational business costs by reducing labour costs or enable the human resources to be deployed into other areas of business. The robotics can also contribute towards an organisations health and safety strategy as they reduce a lot of manual handling activities, which is accounts for 25% of workplace injuries (HSE, 2024).
Once again though implementing these systems have high costs both in installation and maintenance, on top of the costs discussed within the basic system there will be more cost implications for the robotics elements in both installation and the specialisation required for operations. With the addition of the robotics element there will also be an increase in installation time required, so if the business is reliant on the area that is being upgraded then processing time maybe hinder or even completely stopped during installation. Another constraint will be on the space that the company has available, robotics, their control systems and drive systems (Hydraulic, electronic, etc) will take up more space than a human operator, so if the available space is limited then robotics might not be a viable solution. 
In summary robotic vision systems enable robots to perceive and interact with the physical world, significantly enhancing automation, productivity, and quality. They are especially valuable in dynamic environments where object position and orientation vary. However, these systems require significant investment, controlled conditions, and technical expertise to function reliably.
Multispectral and Hyperspectral Imaging
The next level of enhancing the basic vision system is to improve the image capturing and processing. The first we will look at is multispectral and hyperspectral imaging which both can aid in identifying contaminated or dirty trays. Multispectral imaging captures images in a small number of discrete spectral bands (typically 3–10), such as visible light (RGB) and near-infrared and is commonly used for monitoring crop health, food quality inspection and basic material classification. Whereas hyperspectral imaging captures data across hundreds of narrow, continuous spectral bands, producing a detailed spectral signature for every pixel in an image and excels in food contamination detection, mineral identification and environmental monitoring (Specim, 2025). 
Both technologies are increasingly combined with machine learning and AI to improve accuracy and usability in real-world applications and as such will improve their accuracy and reliability over time as the AI learns. Multispectral imaging is well-suited for fast, cost-effective inspection where broad spectral information is sufficient whereas hyperspectral imaging offers deep material and chemical insight, enabling superior defect and contamination detection, but at the cost of complexity, data volume, and expense.
Thermal Imaging With AI
AI thermal imaging combines infrared thermal cameras that capture temperature distributions with AI and machine-vision algorithms that analyse those thermal patterns to detect defects, anomalies, or process issues in manufacturing and industrial environments. It goes beyond visual inspection by identifying temperature variations invisible to the naked eye that often correlate with quality problems (DAC, 2025). AI thermal cameras capture images showing the surface temperature of objects, algorithms will then process the thermal images to spot irregular heat patterns, detect anomalies, classify defects, and learn normal temperature profiles for comparison.
Once again the main benefit of this system is the speed and efficiency that the AI imaging and processing can operate when compared to manual human inspection methods. Also as the system learns and develops the consistency of the results will also improve. But in addition the thermal imaging can capture defects early before signs are apparent to the naked eye.
As this is the highest level of image capturing available the initial installation cost is highly expensive especially for the more high spec camera technologies, this investment may be a hurdle for smaller businesses which may not see a benefit Vs cost.
Integrated Vision Software Platforms
These are pre-built AI systems that can be customised with many of the options mentioned previously but are installed and maintained by a third party supplier (such as Amazon, Cognex, HALCON). With this the AI learning is cut down as they rely on data already collected and processed by the third party for comparison and decision making within the AI but usually come at a heavy cost.
Question 2 - Investigate how the company can reduce its energy costs while helping to achieve Net Zero targets
There are many options that Fresh Produce could investigate to reduce there energy costs and help to achieve their net-zero targets. Without knowing the exact process or equipment being used by the company, below are a few options that the business could look into if they are not already in use.
Energy usage and efficiency
The first aspect to look into for reducing energy usage would be whether the sanitation process can be achieved by lowering the temperature of the water being used, currently 60 degrees. Lowering the wash temperature reduces the amount of energy needed for heating water, even modest reductions in target wash temperatures can dramatically lower energy use, Every degree °C reduction decreases the energy needed to heat each litre of water, a saving multiplied across thousands of wash cycles. 
If for hygiene reasons the temperature can not be reduced then the next step would be looking into a heat recovery system. Water heat recovery systems capture waste heat from warm water that would otherwise be lost (e.g., wastewater from washing, rinsing, or industrial processes) and reuse that heat to pre-heat incoming water. This reduces the energy needed to heat fresh water, lowering fuel and electricity costs and cutting greenhouse gas emissions. There are many different types of heat recovery technologies, but most are based on heat exchangers, a device that transfer thermal energy between two water streams without mixing them (Pinter, R 2025). Hot wastewater (e.g., from washers) is routed through a heat exchanger in one circuit, cold fresh water flows in a separate channel in the opposite direction, heat from the outgoing warm water transfers to the incoming cold water, raising its temperature before it enters the boiler or heater and thus reducing the amount of energy required to heat water to the 60 degree requirement.
A simple but usually overlooked way of reducing energy usage within industry is switching where possible to energy-efficient lighting, these are lighting technologies and systems that produce the same or better light output while using significantly less electricity compared to traditional bulbs (e.g. incandescent bulbs or fluorescent lamps), the most widely used energy-efficient option today is LED. Switching to LED or other energy-efficient lights can lower energy use by 50–85 % or more compared to traditional lighting systems, this reduction directly cuts electricity bills, particularly in facilities with lights on for long hours (QED 2024). LED lights also have much longer lifespans, often 25,000–50,000+ hours, so they require fewer replacements, this not only saves on energy but also reduces maintenance and labour costs over time. Further savings can be obtained if partnered with smart controls such as occupancy sensors, which only activate lights in areas when they are in use or daylight sensors, which adjust light levels based on the level of natural light in the area.
An assessment should be made to see if the equipment in the operations could be upgraded to more energy efficient equipment. If the machinery or washers in the facility are old then the likelihood is that they could be replaced with more modern efficient motors, pumps or variable speed drivers that should be more energy efficient.
Finally the company should be looking into installing their own renewable energy sources such as solar panels and battery storage on the rooftops of the facilities to provide either power at peak times or to use in the heating process. The company should also look into switching the main supply of their energy to a supplier which provides 100% renewable energy, this may increase costs as these suppliers tend to charge more but will help towards the net-zero targets.
All of the above options, whilst having their own installation costs, will provide immediate benefits in either general day-to-day operational costs or achieving net-zero commitments.
Logistics and transport optimisation
There can be a vast amount of savings, in both costs and achieving net-zero, that can be made by improving logistics operations for a business. Some can be quickly applied for quick benefit whilst others may take more expense and time to implement but can achieve massive savings over a longer time frame.
To start with a quick fix would be to operate some AI route planning software, AI route optimisation uses artificial intelligence and machine-learning algorithms to determine the most efficient delivery routes for vehicles. Unlike traditional manual planning, AI can consider real-time data, such as traffic reports, weather forecasts, delivery windows, vehicle capacity and historical patterns to dynamically optimise routing and scheduling (LogiNext 2025). Which in turn can reduce the carbon footprint of a business by making deliveries more fuel efficient, provide time savings by planning multi-drop delivery routes in seconds, Increase the delivery reliability by using real time data avoiding congestion and improves the utilisation of the vehicle fleet by monitoring individual vehicle efficiency selecting the right vehicle for the job.
Another simple quick fix would be to promote back-loading on deliveries, making sure that customers have all available empty trays ready for loading onto transport to avoid having empty vehicles on the road either on return to supplier or going out to collect returned trays.
Finally a big change for logistics and transport operations would be either replacing the fleet with electric vehicles or retro fitting existing vehicles with alternative fuel sources such as bio-fuels. Whilst either of these two options can have a massive cost implication and could result, during periods during the switch over, a reduction of vehicles available in the fleet, both would provide a huge benefit to achieving net-zero targets and will provide more longer term savings in operational costs.  
Behavioural changes
Finally small behavioural changes in personnel, when multiplied across all staff members, can result in big improvements in costs, reliability and achieving net-zero. By encouraging actions such as switching off lights when leaving rooms, powering down machinery fully when not in use or lowering heating levels in offices by 1-2 degrees can reduce energy usage. Empowering work forces to report defects, rather than punishing yield losses, encourages employees who operate machinery regularly to identify issues, instead of hiding them amid fear of reprisal, which means problems get solved before they can cause major issues and require down time to remedy.
Conclusions
When coming to the conclusions around what is the best course of action for Fresh Produce Ltd to take there are a few aspects we are unsure of, for example we do not know of any cost constraints or space limitations for any upgrades or changes to make. Ideally if there are no constraints I would advise that Fresh Produce install a fully automated robotic vision system, the robotic system can provide a 24/7 operation without fatigue associated with the human element and can also reduce the staffing levels to aid with employment costs. The system should be equipped with both hyperspectral imaging and thermal imaging cameras, the main reasons for this are around the high-level of image capturing that both camera systems can provide in the detection of dirty and damaged trays Vs the naked eye. The system should also be pre-built and operated by a third party supplier, this will mean that not only will the system will be fully operational on day one and will not have to go through the learning phase of the AI, as the suppliers data banks should be fully stocked with referencing imagery for comparison, but also can reduce staff numbers further as less on-site support will be required.
As for reducing energy costs and working towards achieving net-zero, Fresh produce has many options available if not already applied. In the short term implementing a heat recovery system, upgrading lighting, Installing AI route planning, Back-Loading and the behavioural changes listed above should be implemented as soon as possible as these would be quick fixes that could reap benefits in a short lead time. Then the business should focus on more medium term projects such as upgrading equipment, switching to renewable energy suppliers or installing their own renewable energy sources. Whilst these changes can have bigger rewards the planning and installation around them could have disruptions to operational processes so should be planned around any forecasted outages. Finally the biggest project should be retro fitting the distribution fleet to more eco-friendly fuel sources, I feel this is more the way to go than electrifying the fleet as current technologies don’t support the range that may be required for operations. This project could be very costly and time consuming depending on fleet size and flexibility in taking vehicles off the road for retro-fitting so careful planning would be required.
If there are any constraints for Fresh Produce Ltd in implementing these recommendations then I would advise that the energy usage changes should be prioritised as they would see a quick turn around in benefit which then could go towards funding the enhancements using AI technologies.
Table of prioritised recommendations
	AI Technology
	Reason
	Main Benefit
	Main Constraint

	Robotic Vision system
	Robotics in inspection are to carry out movements.
	Reduction in labour cost and manual handling.
	Warehouse space for installation

	Hyperspectral Imaging camera
	Identification of dirty trays.
	Superior defect and contamination detection
	Initial Cost of installation

	Thermal Imaging camera
	Tray damage detection
	Detect defects or weaknesses in trays early.
	Initial Cost of installation

	3rd Party integrated system
	Installation, Maintenance and expertise for system
	Using outside pre-built data banks for image referencing and decision making.
	Continual operational costs.

	Change to achieve net zero
	Action
	Main Benefit
	Main Constraint

	Energy Usage and Efficiency
	Implement heat recovery system
	Reduction in energy usage for heating.
	Initial Cost of installation

	
	Upgrade Lighting
	Reduction in energy usage for lighting.
	Initial Cost of installation

	
	Assess and upgrade equipment
	More efficient and reliable equipment
	Initial Cost of installation

	
	Switch to renewable energy supplier
	Works towards net-zero goals.
	Increase in operational costs 

	Logistics and transport  optimisation
	AI Routing software
	More efficient route planning.
	Initial installation cost

	
	Back-Loading
	Fewer trips resulting in less fuel used
	Longer time vehicle stopped for loading/unloading

	
	Retro fitting fleet to alternative fuel sources 
	Major reduction in fuel usage and emissions
	Massive installation cost.

	Behavioural Changes
	Encourage less energy usage
	Reduction in energy usage
	N/A

	
	Encourage defect reporting
	Process defects corrected sooner
	N/A
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