Investigating SME’s withing the country of Wales and how the adoption of Industry 4.0 technologies has been an advancement to their production and packing lines within their factories.




























The purpose of this essay is to look into an SME that as adopted to use element of industry 4.0 and new technologies to help with the development of their business/ production line. 
For this example, I will be looking at SME withing Wales that have or will adopted Industry 4.0 methods and what it takes for this to not only happen but to also be successful.  The SME that I have chosen to specifically be looking at is The Village bakery who are based in North Wales and superficially focusing on their site that is in Wrexham.
The Village bakery who stated their bakery with their site in Coedpoeth north Wales. They had the mission to change their production line as it mentions on their website blog “Converting the former Caparo Wire Factory into a state-of-the-art production facility for our new range of gluten free food.” (Village bakery,2019) As mentioned in from what has been taken from their website, they were looking for new equipment  that would be used with their new gluten free range. As it states on the food.gov.uk website “Cross-contamination happens when traces of allergens get into products accidently during the manufacturing, handling, transport or storage of food.” (Food.go.uk, 2017) This means that this new technology that was brought in would only be used for their gluten free products. Having a new advanced line could mean that it will be easier to keep their product’s part as it is going through a different process with the new technology, they are introducing to one of their factory’s. As these need to be kept apart and in a clean environment to avoid any cross contamination or potential germs within their products.
In order to be able to achieve this new improvement  and to do so successfully on their production and packing line they needed to find experts on the industry 4.0 technologies in order to discover what options they had and what it would take to be able to advance their production line to something state-of-the-art. 
There are many things that need to be taken into consideration when making the change to including industry 4.0 technologies into the bakery manufacturing. Some examples of this is, if industrial robots are taking over the picking and packing of the products how will the machine be able to detect the difference between a good product to be packed and sold, and a product that has a defect and can not be sold to the customers.
Space is another factor that is needed to be considered when wanting to adopt new technologies into manufacturing, the questions that need to be asked are, what space do we have to offer for the new machinery, how will it fit in or will adaptions need to be made in order for it to fit in and work? The cost, any industrial robot will have a significant cost to it, is it in a budget that the company can afford. 
One question that will stand out in the process is, how will introducing a new robot effect current employs job? Will it create new jobs? Or will it reduce the number of staff that is needed? 
These experts will be able to answer their question. A company they worked with for this project were called RM Group. “RMGroup supply and manufacture a wide range of manual and automated process and packaging solutions. Backed by exceptional service and after sale support, we meet industry demand with affordable, high-quality products.” (RMGroup,2022) Not only by collaborating with RM Group will they be able to select the correct product that is best suited for their needs, if we look at Gregg Sattels rules of innovation, rule number 9 states collaboration is a new advantage, but finding resources and in this case that being RM Group who are expert in packing machines and industrial robot, they can find the machine that would not only work best for them, but to find out what would fit in best with who they are and what they make. Rather than having to do all the research themselves on all the industrial robots and production and packing automation systems there are available, going to a company like RM Group cuts out that time as they have this knowledge they can share with the bakery and can offer their expert opinion on what they think would be best for their needs. 
Looking at the case study that was posted on RM Groups website we can see that it clearly states on there what the goal that they set out to achieve with the village bakery this being “In spring 2015, RM Group were presented the challenge of developing a high speed handling solution to arrange a variety of baked products into various pack ready formats. The remit, to dramatically and reliably increase production, handling capability and maintain a very high quality standard” (RM Group 2022) The task in hand and goal that was wanted from the bakery was clear. To break down what is being said here there is a number of points to look at and consider.
The first point to look at is the development of a handling solution that would have the capacity to be able to pick and pack a range of products that may be different in sizes shapes and weight. In order to know what would be able to do this we need to look into all of the products that would be used by these machines. If we take a look at appendix one of an image taken form the village bakery website showing the range of products, they offer in the gluten free range it shows they have four products. These are the products that we need to keep in mind when making the decision on the type of industrial robot that will have the capacity to not only pick and pack these products but to also handle them without causing any damage to the products or effecting the quality in a negative way. 
Going back to the case study that RM Group wrote on the work they did with the Village Bakery it says “In order to achieve prerequisite speed and accuracy we immediately turned to our partners at ABB Robotics and their Flex-Picker robots. Known for their speed and accuracy. (RM Group, 2022) 
If we look at what was mentioned in the journal when taking about industrial robots and what they do (Latinovic et.al, 2011) “Industrial robots are all-purposed mechanical arms with number of axis. Regarding movement cycle, route and angle its movements are programable without mechanical intervention and where required also sensor guide. The mechanical arms are equipped with grippers, other tools and they achieve handling tasks and assembly works.” What we can take form this for our example of the village bakery is these robot arms will become a part of the production/packing line and will take over a part of the tasks, as mentioned above once it has been programmed with the correct information the machine will complete the task that has been imputed into the program to complete. With all of the correct information imputed the robot arms will be able to not only complete the task in hand but can work continually work at the same speed for a longer amount of time that what could be done when using people. The need for a brake is something that wouldn’t be the same using a packing line of robot arms rather than people. If we look at as it is written here “By using robot systems, which are more flexible and can perform complex tasks with simple instructions, the production efficiency is improved and hence also the profit for companies that use them.” (Lundqvist, 2005) this goes well and take what is mentioned above further as it also flows into the second point taken from the goal that RM Group set out to create for the Village Bakery. There is minimal information that is needed to be imputed into the machines in order for them to complete the task.
The use of these robots is beneficial in many ways, the accuracy with using a robot and the speed of completion could increase with the robot as the information is imputed into the system it will complete the task that has been imputed into the system, the increase in work capacity means that the Village Bakery could pick and pack a higher number of their products in a day. 
Not only does this mean that they can produce and complete a greater number of finished products in a single day but it does also means that the time that it would take for goods to be dispatch could decrease meaning that demands for more products to be dispatch could be achieved sooner and when there is a spike in demand they can react appropriately and efficiently to meet the new demand, but it means alongside the rise in demand that it will not affect that day-to-day targets that they need to achieve. The effect of the rise in demand will not be as noticeable with the capacity and facility to use a robot that can work at a grater speed, the after effect will also be less noticeable when being able to meet the new demands in a short time frame.
If we take a look at what is written about the specification of the Pick Mater 3 the tool at the end of the robot that will pick up the product, it offers a variety of option including “If higher performance is required, double picking is easy to configure. However, heavier special grippers and a less flexible configuration are the disadvantage of this solution.” (ABB,2019) The weight of a Village bakery loaf of bread is 800g this is still within the range of 1-5kg ranger for this particular piece of machinery. 
As the products that they would be picking and packing would be within the lighter side of the weight range as the range for this model is between 1kg-5kg, if the pick master were to be picking two loafs of bread at a time rather than one in order to speed up the packing process that total picking weight of the product would only come to a total of 1.6kg as each loaf of bread weighs 800g, this is still on the lower side of the weight scale that is suitable for this flex-picker machine even if the pick master itself would be on the heaver side there is the capacity  and flexibly for this as the product is self is not on the heavier side of the scale in this case.  This could be used as mentioned before about meeting demands, when orders are increasing or a sudden rise in demand is seen and the need to get more products out is needed, having the capacity to be able to pick and move more than one at a time would be an advantage to save time and to increase the speed once more.
We can gather more information on the greater benefits of adopting industry 4.0 technological advances in the bakery we can take a look at the article that ABB themselves who create the machines that is now used in the village bakery factories. They wrote about the village bakery and what they were able to do for them with the new technology they invested in the gluten free site. It is mentioned that the bakery makes 250,000 loaves of their gluten free bread a week at the Wrexham factory.  Not only did these new changes mean for the bakery that they could increase production but as mentioned by ABB “The improved speed control bought by the new drive is saving the Village bakery £20,000 a year, double what the company had expected.” (ABB,n.d) Adding this new technology into their production and packing system has meant that they have been able to save a greater amount money than original expected  and as mentioned above not only have they been able to save some money , but it is a significant amount more than that was expected to be saved by the company.  To understand more about the saving that were made for the bakery they go on to explain that “The ABB machine drive can also optimize the speed of the conveyor to match the size and throughput of different products more accurately. In this case the unit is programmed with four different speeds, leading to savings of around 25 percent in the running cost of the line.” (ABB, N.D) As there is a variety of speed options for this case there is a choice of four, it means that with each product that is made and goes through these machines to be made picked and packed the best speed and be selected for each individual product depending on what works best with each one. Reducing the running cost is an added benefit to including these new machines as they are now not only able to make more products are an increased speed but are able to complete this at a lower cost. The 25 percent running cost reduction means that money saved could be used else where in the factory.
In addition to the other benefits that have been mentioned above about how including these new technologies have helped the bakery to improve their production and packing it also means that it has created more jobs within the company. As they have 4 different products within their gluten free range as we have seen in appendix 1 this gives them the freedom to have more than one product completed at one time. Further to this, by having two lines working if one line fails due to any technical error, it means that all systems will not be down and even though the amount completed will be halved, it means that it does not come to a complete stop and one of the lines can continue to run. In addition to this, if any maintenance is needed to be completed on the machines it can be scheduled where production will be least effected and scheduled in to work around what is needed to be complete on different days and times.
If we take a look at appendix 3 we can see the image that has been taken from the RM Group website showing how the flex-pickers have been set up in the factory. They have opted for the two rows of five on each side for this packing system. By doing this rather than having 10 in one long line, it means that it gives them the option to have a variety of products can be picked and packed at the same time. It mentioned in the journal by Peckenpaugh that “Because of the placement accuracy and speed at which the robotic systems can place products into packages, bakery producers are starting to consider this type of automation.” (Peckenpaugh, 2018) What we can take from this that will add to how this will improve the production and packing like at the bakery, the positioning of the products on the conveyor belt line means the robotic arms known exactly where the product is going to be each time and has been programmed to know this and when to pick up each product. With this information of not only the placement and accuracy but also the speed is factored into this, meaning that even at a high pace of picking and packing the machine will still achieve the same accuracy and positioning. This is something that could not be guarantee to happen if the picking and packing line was done all by people, as you could not guarantee that the product would be placed in the same place each time, this means that the positioning and accuracy aspect is more advanced when using the robot, but also the speed factor, a robot will be able to continue working at a high speed for a considerably longer amount of time compared to a person, we are removing the human error aspect that could happen out of the question. 
The more of this technology that is being used by bakeries within Wales, the more data and information that can be gathered in order to develop and advance them further in future for the benefit of the bakeries around the country and world.
If we look on into what Peckenpaugh writes “Also, some items, like doughnuts or cupcakes, are delicate and require a soft touch. Having the right robotic solutions to handle these times does much to streamline primary packaging.” (Peckenpaugh, 2018) The products may not be as delicate as the cupcakes that is used in the example above, but there is still a degree of care that will be involved as the bread will be fresh meaning it will be soft and easy to dent or brake, when the robots are picking up and placing down the products weather that be the loaf of bread or the bread rolls, they make in this location  they will need to able to pick them up softly enough without leaving a dent or mark in the product once it has been placed down again. The quality of the product can not be affected when picking and  packing as the customer will not want to receive a product that is not consistently the same every time when received.
We can link what is said here back to what is further said in the RM Group case study on this project “The system also incorporates six ABB high resolution vision system, which not only takes advantage of the Flex-pick’s accuracy, but also provide a high degree of quality inspection for shape or colour. Providing the customer with even more enhanced quality control.” (RM Group, 2022) Greater degree of continuous inspection on the products within this system mean that if any of the finished products have any damage or, don’t match the imputed information for shape size and colour, it decreases the chances for that defected product to be missed and sent out to the customers. Another way we can look at the point raised here is that any problem can be detected sooner using this system, meaning that any error with the products that do arise can be spotted and stopped when they are still in the factory. As these problems can now be discovered sooner within the prosses, any problem that is seen to be reoccurring can be not only be spotted sooner, but finding the source of that particular error to eliminate the error from happening a number of times. 
This goes well with what is in the journal by Lorenzi “Vision and artificial intelligence is allowing robots to learn through product consistence’s and by trial and error. This type of learning is applicable in bakery/snack operations that moves goods on conveyors and require accurate placement into packaging materials.” (Lorenzi,2018) The more of the robot is used and exposed to the products it will learn what is correct and incorrect for the product not only with how it looks but also with how much it weighs. When it is being picked up from the conveyor if the product is noticeably heaver than what it has been picking up and it is the same product, it will be able to detect that this is a defect and reject this one from the line. Trial and error method is one way for the machine to learn on the packing line, but what also could be done to help with this process is to put a product on the conveyor that is known to be a product that has an error to see if the robot will react and be able to identify the error from the line of goods. By doing this process it could speed up the trailing for identifying the faulty products on the line encouraging the learning process for the robots and presenting it with the potential error it might come across on a packing line. The more data the robot can gather with correct and incorrections within the product range the more accuracy the robot can perform to.  This also includes presenting the robot with not one error but a number of error that are likely to happen or are ones that are common withing that factory with all the products that it will be working with. In the village bakers case for the gluten free range as mentioned before there is a total of four products. Three out of the four products are the same shape, this will help with the learning process as there is less new information/ verity of information for the robot to have to intake and process and learn.
As the village bakery has more than one factory and location the information gathered not only from the robots but from the use of the robots and what they can achieve could be collected and reviewed to add these new and improved methods into their other sites to enhance all other sites in regards to the production and packing. Daily and monthly numbers can be compared between factories to see the difference and the new methods and technologies can be adopted into other products and sites. They can be compared with one another to gain more insight into how including the robots have increased the total number of products are made on a regular basis and if there is a difference using the learned robot is spotting and defect products and how many are seen and saved from being sent out. With this information gathered there will now be the background understanding of these machines, what they do, and how they work.  Not only is this an advantage for the company but also the staff as they would have the opportunity to learn and adopt a new skill in learning how to program, monitor and maintain the machines running within each factory. This would give the opportunity for staff to develop themselves and their skill set within the company giving them the chance to grow themselves with the company, this might also help attract new employees when recruiting with the new role that did not exists before the machines where used on site.



If we look back at all of the point raised and discussed above here, what we can see is that including the many options of industry 4.0 technologies into the village bakery presents them with a number of advantages. These being not only the speed of the production and packing can be increase meaning that more products can be made in a day and new targets and goals can be set for the potential to grow the company further. We have seen that including these robots can also help with the elimination of defected products. As the robots are used in production and are working, they learn the products that they are handling. Errors and faulty products will be spotted and stopped sooner using these robots as they will be able to identify any abnormalities in the products with their collected date from their learning.  The adoption of these technological advances will not only keep them to their daily targets but with the change in demand at time of increase, demands can be meet sooner with efficiency and accuracy as it has been discussed. 
The effect of daily production will be reduced with the change in demand and the speed of the robots being able to be adjusted in a fast and accurate way, and they can also work at a grater speed for a significantly longer amount of time that a line of people can. The possibilities and opportunities do not end at one factory site alone. As they have more than one site these new technologies may only be in one factory to begin with as a trial stage but given time for the machines to run and data to be collected the opportunity could be presented to expand this way of working with these new industrial robots to further than one of their factory sites. 




[image: ]Appendices 


Appendix 1


[image: ]

[image: ]Appendix 2 








Appendix 3 












References

ABB (N.D) Product specification Pick master 3 Available at: https://library.e.abb.com/public/1cab8c26be3c4c31bc36aee2d5755411/3HAC041347%20PS%20PickMaster%203-en.pdf?x-sign=Zri986hEnTcYWeaO2xOy40+QAX9GcpL7hrAher/xifbrILVCoDfYFIutXeEGGFYr ( Accessed 10/10/22)
Latinovic, et al, (2011) The basic of designing controllers for industrial robots (eg. Robots ABB IRB 2000) Bulletin of engineers Volume 4 (issue 3) 101-104 Available at: https://www.proquest.com/docview/879052461/fulltext/D481852BE8F414DPQ/1?accountid=130472 (Accessed at 07/10/22)
Lorenzi.N (2018) Better packing though robotics Volume 7 (issue 8) 56-59 Available at: https://www-proquest-com.ezproxy.uwtsd.ac.uk/docview/2131781922?pq-origsite=primo&accountid=130472 (Accessed at 09/10/22)
Lundqvist.R (2005) New Interface for rapid feedback controls on ABB-robots Available at: http://www.diva-portal.org/smash/get/diva2:20104/fulltext01.pdf (Accessed 07/10/22) 
Peckenpaugh.J (2018) Advancing through automation Volume 107 (issue 11) Available at: https://www.proquest.com/docview/2136416163?accountid=130472&parentSessionId=lmk4heaLGiVQkqcloz0L18q8t3G7dY%2BzjkNRbLNpupI%3D&pq-origsite=primo (Accessed 09/10/22) 
RM Group (2015) Pick and place at village bakery Available at: https://www.rmgroupuk.com/media-resources/case-studies/pick-and-place-at-village-bakery/ (Accessed 10/10/22)
image1.png
dramically and ey o

oducion aocling capabily and

aualiy sandars

(81 Group 2022 The sk i b and sl e was waned ot

el To b down vt Sing e e thee i s poits o ok st

The st poi o Lok it deelopmentof u bl slon tt wouldBeve e

capeciy o bl o ik and pack & g of et thar e st i s shaps

o weight, I onde o ke har e b el o s s st o sl of the

ot ol b byt chins. 1w ok ook st he e i e

s ot e e cnge e s il of

. 4
QESER o0

T = 2 @CCRCR CANRWINU TUIME
“u [ PP . - s m @ w5 0 B W o @ @ e )





image2.png
§ ExLibrisDiscc X | PQ References-# X | @ IRB365FlexP X | || PickandPlace X | G flex-pickerrot X | ¥| Components: X | (3 KRAGIUSas X | 4P MicrosoftWo X

« C @ webshop.robotics.abb.com/gl/more-products html

M Gmail @3 YouTube @ Maps

REQUEST INFO

&

Delta Robot IRB 390

Max Payload: 15kg
Max Reach: 1.3m

REQUEST INFO

H L Type here to search

Home Page - Unive.. & Email - Elin Davies -...

o Email - Elin Davies -.. @) Facebook ~wm1 QUAD/FORMAT Vir...

l= Robots Accessories Add-on Services and Software More Products

REQUEST INFO

Delta Robot IRB 360

Max Payload: 8kg
Max Reach: 1.13m

REQUEST INFO

am ABBRobotics X v

2 % T T R

@ Glyndwr University... [EJ ArtRabbitis a platf.. /\ Visual Arts Group...

REQUEST INFO

Articulated Robot IRB 8700

Max Payload: 800kg
Max Reach: 4.2m

REQUEST INFO





image3.png




