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Abstract 
As labour prices are rising, and automation gets more advanced, it is important for all process 

industries to get involved with automation to be able to survive on the open market. Large 

companies in the process industry have been dealing with automation for decades, thereby making 

the technology more available and affordable. Smaller companies might not have had the financial 

strength to invest in such technology in the past, but as the equipment needed becomes more user 

friendly and affordable, the time for smaller companies to invest in automated systems has come. 

The cost of buying new automated equipment is high, but the systems in use might not be outdated 

if machine control and monitoring are modernized. 

Process technology has in many cases not been changed radically over the last decades, so 

modernizing of older equipment might be a more affordable way to automize production. In this 

report, installation and testing of both modernizing and used equipment has been done, and the 

results are quite convincing. Labour costs are reduced by investing a fraction of the cost compared to 

new equipment. The modernized machines might not be as future proof as newer machines, but it 

gives companies without the financial strength to invest in new machines the possibility to compete 

with modern automated production lines. 

We took a close study at a potato production line at Glomma Potetpakkeri AS, where we installed 

and tested a robot palletizer. We also discussed possible upgrades with the manager at the plant and 

calculated some profitability of the possible investments. 

A conclusion has been made, and in our perspective, a reasonable amount of automation can be 

achieved without large investments, and the market for these services do exist.  



 

Sammanfattning 

I takt med att arbetskraften blir dyrare och automatiseringen utvecklas och blir mer avancerad ökar 

behovet hos producerande företag att utnyttja automatisering för att kunna överleva på den öppna 

marknaden. Stora företag inom processindustrin har arbetat med automation i årtionden, vilket gjort 

tekniken mer tillgänglig och prisvärd. Mindre företag har kanske inte haft den ekonomiska styrkan att 

investera i sådan teknik tidigare, men eftersom den nödvändiga utrustningen blir mer användarvänlig 

och prisvärd, har tiden för mindre företag att investera i automatiserade system kommit. Kostnaden 

för att köpa ny automatiserad utrustning är hög, men ett omodernt system som används idag kan 

fortfarande vara användbart om maskinstyrning och övervakning moderniseras.  

Processtekniken har i många fall inte förändrats radikalt under de senaste decennierna, så 

modernisering av äldre utrustning kan vara en billigare lösning att automatisera produktionen. Under 

det genomförda projektarbetet har installation och provning av både moderniserings- och begagnad 

utrustning skett, och resultaten är ganska övertygande. Arbetskostnaderna reduceras samtidigt som 

investeringen bara kostar en bråkdel jämfört med priset för en ny utrustning. De moderniserade 

maskinerna kanske inte har lika lång livslängd som nyare maskiner, men det ger företag utan den 

ekonomiska styrkan att investera i nya maskiner möjligheten att konkurrera med moderna 

automatiserade produktionslinjer.  

Vi studerade en potatisproduktionslinje på Glomma Potetpakkeri AS, där vi installerade och testade 

en robotpalleterare. Vi diskuterade också eventuella uppgraderingar med anläggningschefen och 

beräknade lönsamheten för de möjliga investeringarna.  

Slutsatsen som har dragits är att, i vårt perspektiv, en rimlig mängd automatisering kan uppnås utan 

stora investeringar och marknaden för dessa tjänster existerar.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Preface 
This report is Based on a production line at a potato packery. This year's theme for all degree projects 

is "Resource efficient production in manufacturing companies". The work has provided an insight 

into how much modernization and reuse of old machines can provide opportunities for investment in 

automation at smaller companies. 

 

Skarnes Norway 10.08.2019 

 

Sigurd Michelson     Gustav Michelson 
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Nomenclature: 
PLC - Programmable Logic Controller 
IRB - Industrial Robot 
GP - Glomma Potetpakkeri AS 
SME’s  - Small and Medium-sized Enterprise 
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1. Introduction 
in this paper, the goal is to examine a production line for potato packaging, we will identify the 
existing technology, and get an understanding of how this line could be further automated without 
the need of large investments. 
 

 

1.1 Background 
As the technology and equipment gets cheaper and more flexible, smaller firms that earlier relied on 

manual labour can now not only afford to modernize their production but also profit from it. 

Glomma Potetpakkeri AS is an example of a small firm in the process of automizing their production, 

and it will be the foundation of the practical assessment of how applicable modernization is to 

smaller firms. We will look at and describe the techniques and automatics that are already being 

used, but also install a couple of new machines that will help making the production more efficient. 

In addition to the practical research, the paper will rely on information given by Siemens and Scala 

who produce components for automatization and install robots respectively. Studies of equipment 

that could be used and are being used in similar industries will also support the evaluation of how 

suited different machinery might be, in addition of course it will give a better technological 

understanding. 

 

The focus of this project will be on smaller firms that lack the economy and knowledge necessary for 

purchasing and installing brand new equipment with implemented automatic systems. In other 

words, this paper revolves automatization at a low cost. For example, Scania and Volvo would not 

have this issue since they have a broad expertise and knowledge about automatics in their staff, they 

also have bigger financial freedom compared to for example a paint shop, bakery or any kind of small 

process industry. The problem with automatization in firms with a small staff is often not only related 

to financial issues, but also the lack of knowledge and education.  

 

1.2 Purpose 
The goal with this project is to evaluate if automatic control is relevant for smaller firms or not. Our 

opinion is that atomization is no longer limited to big firms, especially now that the technology is 

very accessible and cheap compared to only a decade ago. If we are correct than there will be an 

available market, and we might continue to provide guidance for other firms in the future. 

 

1.3 Scenario 
To back up our theory we are going to make a practical evaluation of how helpful atomization can be. 

Glomma potetpakkeri is a small potato packery with a yearly turnover of approximately 10 million 

NOK. Most of the potatoes, around 3000 tonnes are harvested nearby and stored close to the 

packery, later in the season roughly a thousand tonnes of potatoes will be imported from other 

farms in Norway, Sweden and Scotland. The potatoes will run through a production-line with various 

machinery and systems for sorting, grading and packing of the product. we will evaluate the existing 

line and see if there are some cost-efficient ways to improve the production.  After some research 

and discussion with the firm we will make some modifications to the system in order to increase the 

efficiency.  
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1.4 Research questions 
Is it possible for small firms to install and implement automatic systems at a low cost? There is a lot 

of manual labour involved in for example palletizing potatoes, and in bigger companies this is 

replaced with robotic labour. GP already purchased a used robot, and we are going to help them 

install it. Before doing so we will of course do some research of robotics in general and contact local 

dealers in order to do a proper job. Even though it is not relevant for the firm at the moment, we will 

look at some more advanced robot technology that might be interesting to apply in the future. 

The current sorting system Herbert autosort is quite modern compared to other parts of the 

production-line. It is an optical sorter that takes multiple pictures of the incoming potatoes and in 

some seconds, it evaluates and picks out the ugly or misshaped potatoes for waste. We will 

investigate the technology behind the sorter and make an evaluation of weather it is well spent 

money for a firm of this size. 

Automated logistics is also something we want to investigate, even though it will not be 

implemented yet, it would definitely be timesaving if it could be done. The potatoes are stored in 

boxes containing 1250 kg, which means that over 2500 boxes are will be driven back and forth. This is 

time consuming and easy work, and therefore it should be possible to make it self-propelled.  

 

1.5 Limitations 
The project is focused on small to medium firms because bigger firms will already be fully automized, 

and if not, there will probably already be an evaluation of the profitability in place, this however does 

not have to apply for smaller firms. let’s say that the turnover for a small to medium size firm lays 

somewhere between 5 to 50 million NOK, whereas a big company like Hvebergsmoen, which is also a 

potato packery, has a turnover of approximately 250 million NOK.  

 

1.6 Method 

The task at hand will be divided in three different parts. Firstly, we will examination the existing 

system for production, we will talk the manager and with the with workers in order to get a better 

understanding of how we can improve the production-line. The second part will consist of 

investigation and research, we need to figure out whether the changes we want to make are doable 

and of course, given our limitations it needs to be affordable. The last part will involve installation 

and hopefully some testing, depending of how much time we have left. 
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2. Examination of the Production line 

The production line we have chosen involves grading, washing, polishing, weighing, bagging and 
palletizing of potatoes. The line involves all steps from storage to delivery of a finished product, 
ready for distribution. 

 

Fig 1. Overview of the complete production-line 

2.1 Grading 
The first step in this process is grading of potatoes. This process involves clod separation, screen 
grading, where the potatoes of smaller size than the size of the grading web fall through and are 
transported to boxes or buffer tanks for washing. The first web takes out seed potatoes, which are 
distributed in boxes and stored for planting. The next web separates the medium sized potatoes, that 
are most desirable for every-day consumption. The potatoes that are larger than 70mm are 
transported out to a second box filler, and they are stored for packaging of baking potatoes. 
  

Fig 2. Web grader separating potatoes by size          Fig 3. Box filler distributing large baking potatoes 
 
The grading line installed at the plant is controlled by old hardware, which involves manual 
pushbuttons, contactors and time delay relays for start and stop of the line. All components start and 
stop in an order so that there is no clogging when starting and stopping the process. 
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After further inspection, the conclusion is that the process could be more streamlined and easier to 
operate if the grading line would start and stop automatically depending of fill level in the various 
box fillers and the buffer tank. After a couple hours of plc programming and sensor research, we 
came up with a solution where the existing relay and push button control box would be replaced 
with a modern plc, an HMI interface, contactors and automatic fuses. 
 
After contacting siemens we also realized that the buffer tanks could be fitted with radar sensors, 
that can easily monitor fill level in the three existing buffer tanks. The box fillers are fitted with 24v 
dc output signals that indicates if the boxes are full or not. These solutions make the plc, with some 
simple programming, able to start and stop the process automatically, depending on whether the 
tanks and or boxes are full or not. Furthermore, the plc could be programmed to control the feeding 
speed depending on the fill level in the buffer tank, so that start and stop is not necessary. This 
system would make the operation much easier, as it is time consuming to manually keep track of the 
fill levels, and it would make instances of flooding in tanks a lot less frequent. 
  
After concluding with the potential system modernization, the next step would be to estimate the 
cost of building the control unit. The parts that are needed is a plc, hmi interface, and a dozen 
contactors and sensors. The cost is estimated to cost around 20,000 SEK, which is not that expensive, 
compared to the savings in time and losses when the tanks are flooded. 
  
  

2.2 Washing and sorting 
The next step in the process is washing and sorting. This part of the line consists of a washing drum, 
roller brusher, roller dryer, an optical sorting machine, and a manual inspection table. The potatoes 
are then transported into one of three buffer tanks before weighing and bagging of the potatoes 
begin. 
  
This line is also controlled by manual buttons and a series of contactors and time delay relays. Some 
of the components in the line has newly been swapped for newer equipment with larger capacity to 
accommodate larger demand for productivity, these instalments have resulted in various control 
buttons which complexifies the start and stop of the line, due to the large amounts of switches and 
buttons that are used to start and stop each individual machine. 
 
The barrel washer consists of a large water tank with a halfway submerged drum that rotate and 
feed the potatoes through the washer while the water cleans the potatoes. The potatoes are then 
elevated out of the water tank and transported to the roller brusher. The brusher removes any 
excess skin and polishes the surface, giving the potatoes a nice finish. These roller brushes are 
mounted at an angle which makes the potato move towards the end of the brushes when the rollers 
are rotating. In this process clean water is also sprayed continuously on the potatoes to remove 
eventual soil on the surface. 
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Fig 4. Barrel washer for potato cleaning         Fig 5. Brushing machine and roller dryer 
 
  
After the potatoes are brushed, they are dropped onto rollers covered with cloth that dry the 
potatoes, on the rollers are pressed from underneath to extract the water from the cloth on the 
rollers. After the potatoes are dried, they are directly pushed onto the next machine by the potatoes 
that come flowing from the brusher. 
 
The next machine in the washing process is an optical grader that convey potatoes on rollers that 
rotate the potatoes around while cameras take numerous pictures of the surface while the potatoes 
move through the camera section. The rollers are produced with a blue coating, giving the cameras 
contrast to the potato surface. After the cameras have taken pictures of the surface around the 
potatoes, the rotten, ugly and damaged potatoes are identified by the computer that control the 
machine. The potatoes are then dropped onto plastic fingers that either push the potatoes onto the 
next belt, or if the potato that is dropping onto the finger is classified as bad, the fingers flip down, 
and the potato will then fall on a waste conveying belt that transport the waste potatoes into a box. 
The fingers that determine where the potatoes drop is controlled with air pressure. The valves open 
when the fingers are signalled to move, and the fingers rapidly move out of the way. This machine 
removes around 90% of the bad potatoes, giving the manual inspector less work. The potato flow can 
therefore be increased extensively with no need for additional manpower.1 

 
1 A Cost-Effective Tomato Maturity Grading System using Image Processing for Farmers 

Fig 6. Camera section in optical grading machine  Fig 7. waste conveyors after waste removal 
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After inspection we have concluded that the operation of this line could be simplified extensively by 
implementing the same technology as in the grading line. The plc would in this case start and stop 
the various machines, monitor and control the fill level in the washer, and control the speed of which 
the line feeds the washer with potatoes. The buffer tanks could also be fitted with the same radar 
sensors that are proposed for the first buffer tank before the washing line. This implementation 
would like the grading line reduce clogging and flooding in the buffer tanks and waste boxes. 
 

2.3 Bagging and palletizing 
After washing and grading, the product is now ready 
for bagging. The current bagger machine is an old 
EMVE machine, which automatically takes care of 
weighing, bagging and stitching 15 kg paper bags, 
that are then sent on conveyor belts for palletizing. 
Palletizing has until now been done manually, which 
is hard, and time-consuming work. last year we went 
to Sweden and bought a used Motoman IRB to 
automate the palletizing process. The paper bags are 
now transported into the robot cell with an 
electrically driven roller table, where it is picked up 
by the tool attached to the robot. The bag is now 
dropped onto pallets in a programmed order, placing 
the bags onto the pallets in a pre-programmed 
order. After three pallets are finished, the operator 
removes the pallets, places 3 new ones and resets 
the machine. 
 
A palletizing robot is normally considered to be a large investment that is normally not an option for 
smaller companies, but as the machines get older, used robots can be purchased for a radically 
reduced price. We have contacted some larger potato packaging firms that have been running these 
machines for around 20 years, and the experience is that after the machine has been installed and 
tweaked to run smoothly, there is close to no breakdowns, and the maintenance cost is very low. 
This makes for an opportunity to buy used machines that can run for many years, giving the investor 
a cheap, reliable way to automate the palletizing process.  
 

Fig 8. potato bagging line 
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Robot cells can be dangerous, and the robot cell needs to be secured with various safety systems. 
The opening where the pallets are placed and picked up, is secured with a light boom that engages a 
safety relay to signal the robot to stop upon entry, and the entry gate from the backside of the cell is 
equipped with a magnetic safety sensor that also triggers the robot to stop when the door is opened. 
The cell is also equipped with one emergency stop at the opening and at the door. This is all done to 
ensure that the operators, or any other personnel are unable to enter the robot cell without 
triggering the safety relays, stopping the machine. If the light boom relay is triggered, the cell needs 
to be reset with a pushbutton controlled by the operator. 
 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 9. Queue system for boxes Fig 10. Palletizing robot 
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3. Research  

After the examination of the current production line, we found a lot of potential in terms of 

modernizing the system. The first thing we wanted to do, was to install some sort of automatic 

control on the old machinery, because it could potentially make the production more efficient at a 

very low cost. Having bought a robot for palletizer, it was of course something we also wanted to add 

to the system as soon as possible.  In order to do so we had to do some research before moving to 

the next phase. 

 

3.1 Contacts and Suppliers 
With help from a couple of firms working within the branch of automatization we managed to figure 

out all the equipment necessary for eventually being able to apply the changes to the production line 

as discussed earlier. 

 

Siemens 
Siemens is a global enterprise with a huge variety in terms of products and services. One of their 
biggest markets are industrial automation, which happens to be the part of their service that we are 
interested in. valuable information has been retained after conversations with siemens Norway. We 
bought a couple of PLC’s, a licence for programming, and other accessories needed in order to 
control the older machinery and communicate with some of the newer machinery already installed.  
 
 

Scala robotics 
Scala robotics is a lesser part of the mother-firm Scala, a company that offers both sale and service of 
robots for processing or packaging. With their guidance we have been able to install a robot for 
palletizing potato-bags or boxes.  

 

3.2 Related technology 
In order to make a proper evaluation of how the production could be more profitable and efficient, 

its necessary to investigate how the technology has changed for equipment that are being used in 

the packery.  

 

Washing 
Washers in general are quite simple, and the drumwasher used by GP is the most common and 

simple type of washer. Another method that could be used for washing is with bubbles, the 

technique behind bubble washers is basically what it sounds like. Bubbles are released from the 

bottom, stirring the product around like a potent hot tub. The problem with this type of washer is 

that it is more expensive to purchase and to maintain and in addition it consumes more energy. 

Therefore, it is better fitted for products with a higher value than potatoes. The washer is probably 

gentler than the drumwasher, which makes it more reasonable to use when wahing for example 

salads or other fragile vegetables that need washing. 
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Grading 
In addition to the consumer potatoes, Glomma Potetpakkeri also supply baking potatoes to store 

suppliers that are packed in big bags. The customers pack each potato into aluminium foil, and the 

packing machine they use cannot pack potatoes larger than 250g, this means that all potatoes that 

are delivered that exceed 250g are thrown. Glomma Potetpakkeri has been considering buying an 

additional grader for the baking potatoes which would sort out the largest of the potatoes, which 

could be sold to other customers with different size requirements. This machine weighs each potato 

as they are transported across a vibration trey or a transport belt that weigh each potato. The 

downside to this technology is the capacity. As optical graders get more accurate, it would be more 

convenient to upgrade the optical grader so that it can extract the potatoes that does not meet the 

customers’ requirements. The modern optical graders are also more accurate when it comes to 

extracting rotten and green potatoes, so they make the manual inspection less intensive, thereby 

increasing the capacity and quality of the output. 

 

Weighing 
Most modern potato scales consist of multiple vibrating heads that drop potatoes into multiple 

scales, the machine picks the scales that have a combined weight closest to the desired weight with 

an adjustable margin of error. The machine drops these potatoes down on a transport belt to the 

bagging line.  

 

Fig 11. Newtec multi-head weigher  Fig 12. Weight Grader 

 

In process weighing systems revolve weighing of transportation belts while the product is moving. 

This method makes the weighing of production flow reduces the need for complex scales, but it will 

reduce the accuracy of weighing. In process weighing belts could be used to monitor the flow of the 

production or weighing of bulk deliveries, but for now these systems are too inaccurate to replace 

the scales that deliver potatoes to bagging lines.2 

 

 
2 in-process weighing systems 
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Robotics 
Prior to the process of installing a robot for packaging in the last part of the production-line it was 

necesary to study some reports with some different views of how and why one should use Robots in 

different production processes. 

 

The complexity of robots has evolved substantially since the robot used by Glomma Potetpakkeri was 

manufactured. The Biggest difference in our opinion comes with machine learning. Robots are 

getting more intelligent, capable of handling situations where things aren’t exactly the way it is 

supposed to be. If the boxes end up in a slightly different position than what the current robot 

expects it to it will stop. With a combination of various sensors and cameras combined with new 

technology, robots are now capable of adapting to the situation. This technology would probably 

prevent some downtime for GP, and similar firms. With light sensors and cameras, the robots are 

capable of recognizing movement, and slow down or in worst case stop prior to collision. Cells are 

therefore getting more irrelevant, which leads to robots occupying less space. 34 

 

 

 

 

 

 

 

 

 
3 Eyes on the Line 

4 Adaptive Industrial Robots Using Machine Vision 

Fig 13. Illustration of the Machine Learning process 
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Although it was not considered relevant for Glomma Potetpakkeri, collaborative robots are 

interesting for other SME’s and was therefore something we studied during the research period. The 

figure below was taken from the project; “A Review of Intent Detection, Arbitration, and 

Communication Aspects of Shared Control for Physical Human–Robot Interaction”5 

 

Fig 14. picture and text describing how collaborative robots work. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
5 A Review of Intent Detection, Arbitration, and Communication Aspects of Shared Control for 

Physical Human–Robot Interaction 
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4. Result 
During this project, we have installed and tested a motorman palletizing robot for Glomma 

Potetpakkeri. During this installation we have built a cage around the robot cell with a light boom at 

an open end for replacing pallets, a door with magnetic switch and a couple of emergency-stop 

buttons, all routed through safety relays to meet safety requirements. The robot also needed a 

supply queue of boxes ready to palletize, and a signal to the robot when there is a box ready at the 

pickup location. The supply line was built with two separately driven roller tables, and a plc with an 

HMI programmed to select product and resetting pallets when they are replaced with empty pallets 

in the robot cell. The PLC is programmed to store up to 2 boxes in queue and automatically feed the 

robot when it picks up the box at the pickup location.  

For the robot programming we had some help from SKALA, we have only programmed the robot to 

palletize one pallet at a time, but we are planning to make the robot finish 3 pallets before it needs 

to be emptied. Testing went quite smooth, as SKALA has plenty of experience with robots and 

programming. For now, the robot is only used to palletize boxes, but the tools and cage is built to 

support a line for supply of paper bags to the palletizer. 

 

4.1 Profitability 
To get an understanding of whether implementing these changes would profit the investor, 

calculations of labour costs versus installation and maintenance costs needs to be made. This will not 

give concrete evidence, but it shows tendencies. 

 

Palletizing robot 
According to a study done by ScienceDirect a six-axis robot with a payload of 3 kg at a speed of 40% 

will consume around 500 watts while being operative. If we scale it up by 10 it should give us an 

estimate of what a robot would consume when operating with 15 kg payload. With the current prices 

of electricity in Norway (1 NOK/kWh) that would lead to a cost of 5 NOK/h. According to the manager 

of GP the robot replaces the work of approximately half of an employee, with a potential to be even 

more essential in case of a greater demand. Let’s say that an employee costs around 300 NOK/h that 

would indisputably be a cost-efficient improvement for GP. It’s so profitable that the cost of both the 

robot and installation would be pay off itself in less than two years. Of course, one must take some 

service cost into account, but according to Skala, motorman robots are very reliable, and can run 

several years without the need of service if properly maintained.6 

 

Cost of robot, including installation: 500 000 NOK 

Estimated hours of employee per year:  2000 hours  

Hourly cost of employee:  300 NOK/h 

Estimated savings per year:  300 000 NO 

 
6 Energyconsumption and dynamic behavior analysis of a six-axis industrial robot in an assembly 

system  
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Automatic control for older machinery 
Hopefully the new system will remove some downtime for GP, it will also remove some of the 

responsibilities from the workers. It is a bit hard to estimate how much money this new implemented 

system would save for GP since it probably must be tested some months before we can see 

improvements.  

The problem related to the old mechanical system was that even though the workers often have 

control of the situation, humans are not flawless. A little distraction can lead to some of the bunkers 

overflowing of potatoes, which means some lost product and downtime for the packery. According 

to the manager this happens at least a couple of times each year, and in worst case it could lead to 

missing product for customers. It’s hard to put a price on customer satisfaction, but since the system 

consists of a PLC, a touch screen and some sensors it is a very cheap improvement. The total amount 

for the equipment is less than 20 000 NOK, and with the cost of installation we ended up at 

approximately 35 000 NOK, which is very little considering the issues that it solves. 
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5. Conclusion 
After installing the palletizer and feeding line, programming all logic for modernizing older lines at 

the factory, and estimating costs of modernizing, it becomes clear that modernizing of older 

equipment is a good alternative to expensive investments. 

 

5.1 Cost of modernizing older equipment 
As the prices of new machinery is quite high, a SME cannot easily justify buying new equipment just 

to get the system automated. The cost of modernizing the system control is most likely not going to 

be anywhere near the cost of buying a new system. If the system already in use is estimated to last 

for a long time, a profitable solution would be to replace the system control with modern equipment, 

thereby giving the company a more cost-efficient way to modernize and automate their production 

line. A company always needs to be cost-efficient to be able to compete on the open market, and if 

there is a way to increase production efficiency without hiring more workers or investing in new 

equipment, their ability to compete with other company should increase. 

 

5.2 Expenses and reliability 
One downside to modernizing old equipment will always be reliability, old machines tend to break 

down more often than new ones. Implementing new technology on older machines does require 

some work, but in our case the machines we decided to modernize are quite simple and easy to work 

on. The changes we made on the existing production line only involved modernizing the engine 

control, and adding some sensors, which is fairly quick work if the system is not too complex. Some 

systems might not be more difficult to modernize, thereby making the investments in newer 

machines more cost efficient in the long run.  

The palletizing robot we installed turned out to be a quite expensive install, due to the extensive 

electrical wire network required to run the machine. We also needed some new tools and some 

guidance from Skala, which was quite expensive. After adding up the expenses of installing the 

machine, it still turned out to be a lot cheaper than buying a new machine, which was considered to 

be too expensive for the workload at the factory. This means that buying a used robot palletizer gave 

Glomma Potetpakkeri the opportunity to automize palletizing. 

 

5.3 Demand for consultation of automatic control 
Clearly there is a market for maintaining and guaranteeing the functionality of automatic control in 
firms where the expertise does not exist and where the responsibility of the system would not be a 
full-time job. Werner Melby works with consultation towards the industry, and his main task is 
providing competence and knowledge. Lately one of his biggest tasks has been to serve the industry 
with robotic needs, especially collaborative robots. According to him there is a vacuum in the robot 
industry, especially collaborative robots. 
 

 

 

 

https://www.facebook.com/werner.melby
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5.4 Interesting Aspects of robot technology 
As of today, the robot is only able to perform pre-programmed tasks, therefore there is a growing 
interest in robots with the ability to handle unknown scenarios. When you want the robot to adjust 
to the situation, machine learning enters the picture. With machine vision and human intervention, it 
is now possible to interact and teach robots to handle a variety of problematic situations that could 
prevent eventual downtime. The hope is that these robots after encountering and overcoming 
difficulties eventually will become autonomous, hence making them even more flexible, and 
removing one of the biggest disadvantages of using robots in industry.  
 
The problem however is that the advantages comes with a price, in order to Install this type of 
equipment it is necessary to buy new or at least almost new robots, and it requires more sensors and 
cameras that scales up the prices for purchase and installation. Given that the current robot is 
working quite flawless it is probably nothing that will be implemented in the production any time 
soon. 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



17 
 

6. References: 
 

1. A Cost Effective Tomato Maturity Grading System using Image Processing for Farmers 

Written by: Sudhir Rao Rupanagudi, Ranjani B.S., Prathik Nagaraj, Varsha G Bhat 

International Conference on Contemporary Computing and Informatics (IC31) 

2014, india 

This article is about optical inspection and sorting based on appearance. This technology is highly 

relevant, and can contribute to increased productivity and reduction of work and human error. Parts 

of the technology have already been implemented in the production line, but it is an interesting area 

to study and deepen in. 

20.02.2019 

 

2. IN-PROCESS WEIGHING SYSTEMS 

Written by: Rami Elbeltagi, Alona Ben-Tal, Johan Potgieter, Jen-Yuan (James) Chang 

Proceedings of the ASME 2011 international Mechanical Engineering Congress & Exposition 

IMECE2011 

November 11-17, 2011, Denver, Colorado, USA 

 

As the title suggests, this article deals with information surrounding continuous weighing. Which 

would make a more accurate sorting system than what is used by GP. 

20.02.2019 

 

3. Eyes on the Line 

Written by: Gayle Ehrenman, Associate Editor 

Mechanical engineering, August 2005 

 

20.02.2019 

 

 

 

 

 

 



18 
 

 

4. Adaptive Industrial Robots Using Machine Vision 

Written by: Vladimir Kuts, Tauno Otto, Toivo Tähemaa, Khuldoon Bukhari, Tengiz Pataraia. 

Proceedings of the ASME 2018 international Mechanical Engineering Congress & Exposition 

IMECE2018 

November 9-15, 2018, Pittsburgh, PA, USA 

 

Both "Eyes on the Line" and "Adaptive Industrial Robots Using Machine Vision" are about how 

camera-controlled robots can be more efficient for the industry. 

20.02.2019 

 

5. A Review of Intent Detection, Arbitration, and Communication Aspects of Shared Control 

for Physical Human–Robot Interaction 

Written by: Dylan P. Losey, Craig G. McDonald, Edoardo Battaglia, Marcia K. O’Malley 

Proceedings of the ASME 2018 international Mechanical Engineering Congress & Exposition 

IMECE2018 

November 9-15, 2018, Pittsburgh, PA, USA 

A modern report that deals with the cooperation between staff and robot. it is perhaps a bit more 

advanced than what we wanted in our production line, but it is an interesting report considering 

possible future solutions. 

20.02.2019 

 

6. E Energy Consumption and Dynamic Behavior Analysis of a Six-axis Industrial Robot in an 

Assembly System 

Written by: Matthias Brossog, Johannes Kohl, Jochen Merhof, Simon Spreng, Jörg Franke 

Selection and peer-review under responsibility of the International Scientific Committee of 5th CATS 

2014 

Atricle describing energy consumption for robots: 

https://www.sciencedirect.com/science/article/pii/S2212827114011482 

04.05.2019 

 

 

 

https://www.sciencedirect.com/science/article/pii/S2212827114011482


19 
 

7. BAMA ÅRSRAPPORT 2015 

A report used as economic reference for large enterprise in same industry: 

Written by:  Atle Beyer, Jarle Gjerde, Øyvind Briså, Odd Lindstad Johansen,   Rune Flaen og Wenche 

Holen. 

https://www.bama.no/globalassets/bama-arsrapport-2015.pdf 

04.05.2019 

 

 

 

Picture of Newtec Multi-head weigher: 

https://media.exapro.com/product/2017/02/P70217139/fa2efcf90205b8c340f2af9c1df64b5

1/newtec-2014pcb-2brf-multihead-weigher-p70217139_2.jpg 

06.05.2019 

 

Picture of Weight grader: 

https://media.exapro.com/product/2017/02/P70217139/fa2efcf90205b8c340f2af9c1df64b5

1/newtec-2014pcb-2brf-multihead-weigher-p70217139_2.jpg 

 06.05.2019 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.bama.no/globalassets/bama-arsrapport-2015.pdf
https://media.exapro.com/product/2017/02/P70217139/fa2efcf90205b8c340f2af9c1df64b51/newtec-2014pcb-2brf-multihead-weigher-p70217139_2.jpg
https://media.exapro.com/product/2017/02/P70217139/fa2efcf90205b8c340f2af9c1df64b51/newtec-2014pcb-2brf-multihead-weigher-p70217139_2.jpg
https://media.exapro.com/product/2017/02/P70217139/fa2efcf90205b8c340f2af9c1df64b51/newtec-2014pcb-2brf-multihead-weigher-p70217139_2.jpg
https://media.exapro.com/product/2017/02/P70217139/fa2efcf90205b8c340f2af9c1df64b51/newtec-2014pcb-2brf-multihead-weigher-p70217139_2.jpg


20 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TRITA -ITM-EX 2019:109

 
 

www.kth.se 


