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Summary 
 

Simulation allows testing of numerous setups in a configurable and risk-free environment, avoiding 

the costs and dangers of physical implementation. Thus, in both industry and research, there is always 

a need for simulation software. Our business model is based on offering such solutions, focusing on 

simulation of mechanics using the open-source physics engine PyBullet. Since the tool is free to use 

and open-source, potential customers could just use it on their own, but this would require 

familiarization with the tool, devoting time and manpower to it and dealing with the likely occurrence 

of rookie mistakes. For large companies which constantly require simulations of  new products, 

assembly lines, etc. it is probably more efficient to build up an own expertise and use a more advanced 

and therefor probably license-bound tool. Thus, those are not the primarily targeted customers for our 

service and instead we go for smaller companies with less frequent need for simulation. For those it 

is probably not feasible maintaining their own internal simulation department and buying a custom 

and ready-to-use simulation model from external providers is much more efficient. Our service starts 

with the dialogue between us and the customer to determine his exact needs, followed by the 

development of the actual simulation model fitted to those needs and finally results in handing over 

the ready-to-use model alongside the possibly required instructions for usage as well as specifications 

and limitations. Besides the fundamental problem that shall be simulated, the customer can decide on  

matters like the form of user interface (e.g. graphic and simple or code-based for more advanced 

usage), tunable parameters, side effects to consider or ignore, system compatibility and more. For 

example, a small-scale tool manufacturer wants to simulate a robotic blade-sharpening station he is 

planning to install. A robot arm picks up the workpieces from a conveyor belt one at a time, presses 

them against a rotating grindstone in a defined angle and then drops the sharpened blade into a 

container. Besides this basic system description, the customer could specify things like whether the 

robot can expect the arriving workpieces to be in a defined orientation or whether the robot has to 

detect obstacles in his workspace (e.g. a human worker). The benefits of our service include the 

providing of a complete and ready-to-use simulation environment instead of just the basic tools, 

eliminating the need for simulation know-how from the customer, as well as low costs and 

transparency due to the usage of open-source tools. The competition on the market consists mostly 

of more extensive simulation tools, whose usage is bound to expensive licenses and requires much 

more experience from the user.  

 

1) Business idea 
 

We offer a simulation tool and services to simulate robotic systems. 

Our customers are smaller businesses with less frequent and less extensive needs for simulation tools.  

To implement the simulator themselves, they would need to familiarize themselves with the tools. By 

buying the complete simulation from us, they are saving money and getting a more reliable solution. 

Our tool is a one-time payment, and they would not be paying for any tools that they would not use.  

The tool itself is theirs after a one-time payment, after which the customer can use it as they will. If 

they prefer to pay us for modifications/updates, we are happy to do so, but they are free to develop 

the simulator themselves. Thus, we would gain revenue from the initial purchases and 

modifications/updates to previous customers’ products. 
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2) Product/service 
 

Before coming to us, the customer would have come up with a need for some sort of robotic system, 

for example an automatic blade sharpening tool. They would come to us, discuss the specifics and 

we’d create a virtual replica of their desired system. This process would most likely take back and 

forth communication to get it as good as possible.  

Once the customer is happy with the simulation, we would put together a usable interface for the 

customer depending on their technical skills. So instead of teaching them how to use the tool, we’d 

create the interface for their skills and desires. If the customer wants a plug-and-play simulator, it will 

naturally be more work for us and thus more expensive. 

This way the customer would have a simulator to play around with and fine tune everything before 

making the initial, larger investment of buying the physical parts of the system.  

 

3) Market situation and competitor analysis 
 

Within the first few years we would probably have somewhere between twenty to a hundred separate 

customers. Most likely most will return to have upgrades/modifications done to their tools, which 

would grant more sales. We are aiming for a rather small niche. Thus, our market share will be less 

than a percent of the whole market.  

The customer will have a need for some sort of robotic system. Before coming to us they will think 

about whether they want to pay for a toolbox, familiarize with it and produce the simulation 

themselves, or if they want to pay someone to create it for them and buy the finished product. These 

decisions would be weighted by the available manpower, expertise and available time the company 

has. If they have enough time and experts in house to create the simulation, they will do that. They 

will also have to consider how long they need the simulator to be accessible. Paying for a toolbox 

with a monthly license is not optimal in long term if you are not using the software a lot.  

Our three most important competitors are Visual Components, MuJoCo and Nvidia.  

Visual Components is designed for manufacturers, machine or robot builders, and system integrators. 

It offers a platform that allows the user to create an interactive 3D model of their desired assembly 

line or system. Visual Components has a lot of features and models which the customer may find 

unnecessary, and that is our advantage. For a smaller company, these extras can add up and with us 

they are only paying for what they need. The pros and cons of Nvidia’s product “Isaac SDK” are very 

similar to Visual Components’. 

MuJoCo is a general-purpose simulator like PyBullet, and it can be used to simulate a lot of things, 

including robotics. Its use for companies requires experts with high programming skills and 

experience with MuJoCo to get the desired output. MuJoCo is closed source and requires an 

expensive license, which is why we think free and open-source PyBullet is much better for the job. 

PyBullet is simpler to use, easier to learn and free, without sacrificing any features.  

 

4) Intellectual property 
 

We provide a service using open-source tools, therefor there is no reason to protect intellectual 

property. We do not sell something no one else can do, we offer the service to do it more efficient, 

i.e. fast, low-cost and convenient for the customer. 
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5) Product development and technology 
 

The project is currently in what could be called the “developing expertise” phase. The group members 

are familiar with the basic functions of the underlying tool PyBullet and some simple tasks have been 

successfully implemented, but in order to be able to create reliably working solutions for customers’ 

complex problems in reasonable time, knowledge and skills regarding this have to be extended 

further. This is also the case for the skill of modelling real-world objects like robots, workpieces or 

conveyor belts for the simulation, since it cannot be assumed that ready-made models are always 

provided or even exist.  

Despite the core-simulation model itself, there also other things needed to turn it into a commercial 

product, including documentation, instructions and shell software to implement a (graphical) user 

interface for controlling the simulation and modifying its parameters. To increase productivity, a 

standard form for the documentation and a software library of reusable basic functionality should be 

developed.  

 

6) Conformance 
 

We offer only software products for simulation and virtual testing purposes, therefor there are no 

safety standards to comply with. The customer can use our products for his own virtual testing 

purposes, but the actual proof of proper functionality, law compliancy, etc. of the final product is his 

own responsibility. We provide maximum transparency so the customer can verify the capabilities 

and limitations of the simulation, which should help him use it for quality demonstration. 

 

7) SWOT-analysis 
 

Strengths: 

The strengths of our model include its simplicity (successful usage does not require a lot of experience 

in simulation itself), its transparency (completely open-source and well-documented) and the fact that 

it is tailored to the customer’s needs, i.e. he pays only for what he needs and not also for other included 

but unused features. Additionally, there are no licenses required to use our product, saving us the 

trouble and cost to prevent unauthorized usage and the customer to manage his license(s). Also we 

don’t need to pay for a license for the underlying physics tool, which allows us to offer our product 

at a lower price compared to a scenario in which we would use a not free-to-use tool. Furthermore, 

our model provides high flexibility. The customer pays only once for unlimited usage and does not 

have to commit to a reoccurring payment or any form of contract, making it a simple, low-risk and 

therefor attractive purchase. 

 

Weaknesses: 

As usual, characteristics have both up- and downsides. The flexibility of the one-time payment model 

can be seen as a strength since it is attractive for the customer, but it can also be seen as a weakness, 

because it makes it harder for us to obtain continued cooperation with our customers. Similarly, the 

usage of open-source tools has the downside that other companies can just use the same tools and 

provide similar services and therefor turn into direct competition.  

Since the solutions are always tailored to the customer’s needs, there are no additional, originally 

unused features that could later be useful for unforeseen simulation needs. Potential customers might 

therefor go for more extensive solutions to be better equipped for upcoming simulation tasks. 
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Opportunities: 

A potential development, from which our company could benefit, would be other companies, that are 

already paying for a simulation tool license, realizing, that their current subscription is less cost-

efficient than using our services. This could be exploited by us by making concrete calculations, 

showing that this is the case and present these to the potential customers. 

 

Threats: 

Potential threats to our business’ success can be derived from the considered weaknesses. Other 

companies using the same tools and offering similar services would probably decrease our profit 

margin. Also, previous or potential customers could decide to develop their own expertise in 

simulation, eliminating their need for external services like ours. It is also possible that a customer’s 

request exceeds the abilities of the tools used by us, possibly causing him to turn to other solutions or 

at least requiring additional (potentially costly) effort from us, e.g. for extending our toolbox. 

 

Critical success factors:  

The most essential critical factor for the success of our business is simply a sufficiently high need 

for our services, i.e. it depends on the existence of enough companies that need simulation models 

but do not develop them themselves. As of now, we are also kind of dependent on PyBullet and its 

functionality, given that our solutions rely on this fundamental tool.  

 

Risk factors: 

The risk factors of our business model naturally correlate with the aforementioned threats. The risk 

of other companies using our open-source tools to offer similar services naturally can’t be completely 

avoided, given our fundamental, transparency-based approach. Instead, we rather have to deal with 

this competition and focus on making our services as attractive as possible, e.g. by ensuring fast 

delivery and reliable functionality, providing good customer service and use effective advertising. 

Similarly, the risk of customers deciding to develop their own expertise and stop buying from us can’t 

really be avoided, but if needed we can adapt by offering more basic simulation tools for self-use, or 

services like consultation and educational seminars on the topic of simulation. Another possibility to 

extend our services and adapt to changes in demand would be to develop a complete physics engine 

on our own, to eliminate the dependency on PyBullet. This would also allow us to fulfill more 

complex customer requests, which exceed the abilities of PyBullet. Having this own engine would 

also make it easier to extend our toolbox whenever needed to fulfill a new request. 

 

Supplement: Distribution of work and learning outcomes  
 

After coming up with the basic business model together, we divided the template into two parts to 

work on separately since there are only two group members left at this point. Ville was responsible 

for section 1 to 3, and Lasse for the sections 4 to 7 and the summary. This was a quite equal division 

of the work, since section 4 and 6 required little effort in our case.  

We didn’t really experienced any tasks to be exceptionally difficult to grasp or perform, although we 

did feel like some of them where a bit repetitive. 

We would say that the major learning outcome was the realization that having a good product alone 

is not enough, but instead you also need a well-thought-out business plan in order to be successful 

despite the existence of competition.  


