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Summary 
 

The traditional way of teaching robot arms to do new tasks through software takes a lot of time and 

effort while also needing expertise in robotics. This makes the approach also expensive for 

companies who want to flexible and change the programming of their robots to fit varying needs. 

Also, the robots could be in inaccessible or inconvenient places for example another country, 

underwater or even space which makes the traditional approach harder and even more unprofitable. 

  

As a startup software company, we offer a user-friendly and fast way to interact and program robot 

arms remotely inside a virtual environment using Learning from Demonstration setup. This allows 

the customer to teach and test robots easily without needing a physical access to the robot or 

expertise in robotics, significantly reducing the costs in many cases compared to the traditional way 

of programming robots or in-person Learning from Demonstration methods. With extensive VR 

features and robot arm catalogue, our approach also enables the customer to test different types of 

robots before purchasing, allowing the customer to select the most applicable robots for their needs. 

In addition to Learning from Demonstration setup, our approach allows real-time teleoperation and 

physics simulation of robots all in a same easy to use software package which supports all 

commercial VR hardware.  

 

At the moment, there are no commercial products in the market, which would provide easily 

integrable Learning from Demonstration setup and teleoperation support to a wide range of robotic 

arms. This is our competitive advantage, and it allows us to directly sell and integrate our software 

to customers’ varying pre-existing robot arms and VR hardware.  

 

1) Business idea 
 

What are the products? 

Our main product is licensed software package consisting of virtual reality software and Robot 

Operating System (ROS) packages. Also, we offer extensive consulting services for customers who 

either need help with the software or want custom solutions tailored to their needs. 

 

Who is the customer? 

Our main customers are companies which are using robotic arms and want to make the process of 

teaching them new tasks easier and faster with Learning from Demonstration. Examples of these 

kinds of industries are service robotics and manufacturing. Our secondary customer group are 

companies who are interested in real-time teleoperation of the robots. These kinds of companies 

would be for example in industries like search and rescue, robotic surgery, and space exploration. 

 

What are the benefits for the customer? 

The customer can control, teach, and test their robot without needing a physical access to the robot 

or robotics expertise. This for example helps the customer to select the most applicable robot and 

enables faster, cheaper, and more extensive testing. Also, it doesn’t cause any equipment, safety, or 

environmental risks. 
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What is the competitive advantage? 

We offer an extensive and user-friendly solution which is easily scalable to a wide range or robots, 

and it supports all commercial VR hardware.  

 

How are revenue and profit obtained? 

Revenue is obtained through fixed software license costs and consulting services which price is 

customer specific. Because as a software company the operational costs are relatively small, there is 

a possibility for high profit margins. 

 

2) Product/service 
 

Our main product is commercially licensed extensive software package. It includes the software 

made on Unity game engine which enables an interaction with a virtual robot arm and 

communication to a real robot. Second part of the licensed software package is Robot Operation 

System (ROS) packages which handles the control and motion planning of the real robot arm. The 

software package could be offered to a customer in two ways with different licensing prices; either 

full access to all the source codes or more restricted access protected by different interfaces.  

 

Our software package would allow customers to control, teach, and test their robots fast and easily 

without needing a physical access to the robot or expertise in robotics. This would also then reduce 

the cost of teaching robots to do new tasks and prevent any damage to equipment, people or 

environment when teaching and testing the robots. The software would also enable the customer to 

better select the most applicable robot for their needs by first testing it in VR environment. The 

software is also scalable to a wide range of robots, supports all commercial VR hardware and is not 

restricted to any specific applications, therefore giving the customers the freedom to develop our 

system to their needs.  

 

As a secondary product we also offer extensive consulting services including custom solutions 

tailored to customer’s needs, IT and on-site hardware/software support and training classes for 

developing VR robot solutions. Custom solution services would include implementing fully 

working and finished solutions starting only from the customers’ ideas or problems. So, it would 

then include first choosing an applicable robot arm and then importing it to a VR environment. 

After that it would consist of customizing the VR environment, its interface and application features 

to match the customer’s needs and problem. 

 

The custom solution which is delivered to the customer as a finished product, would allow the 

customer to get all the previously mentioned benefits without needing to invest many resources for 

the development process or have any expertise in robotics.  

 

3) Market situation and competitor analysis 
 

The markets are expected to be around 200 to 500 million euros by 2030, consisting of research 

institutions and companies. The market is currently using mostly non-VR applications and 

capturing around 1 to 5% of the markets with our product is realistic. 
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The customers would range from engineering universities researching robotic manipulation or 

teleoperation, a dozen large manufacturing companies, around 200 mid-sized companies and likely 

thousands of smaller companies or startups. 

The product is sold as a subscription service, with license cost depending on the customer size and 

application. A free trial of the product is offered so the customers always know what they are 

purchasing. With 100 companies utilizing our services, and pricing between 5000€ to 100 000€ a 

year depending on customer size, expected revenues would be around 1M€ to 3M€. 

 

Competition in the market comes in such forms: 

Non-VR based simulation software, such as Visual Components. These eat away from the 

simulation side of our product, but do not replace the teleoperation aspect. 

Companies offering AI-based solutions for robot control. Such companies have minimal market 

share due to AI-based solutions often being lackluster to human expertise but are likely to gain 

market share in the next 10 years. These companies could provide the same range of services 

offered from our product and are the biggest competition risk. Companies such as OpenAI, while 

currently a research-focused company, could branch out and commercialize AI for robotics 

industry. 

Direct competition in the VR teleoperation sector. No such company currently operates in the 

market our product is aiming to enter, but similar implementations can be found, such as Reachy, 

providing dedicated hardware along with software. 

Traditional physical operation and programming of robots. The teleoperation market is mostly 

composed of applications that have traditionally been done by engineers in person, making this type 

the largest current competitor. As our product is superior in features compared to this, taking market 

share away from traditional robotics programming is realistic. 

 

Our product offers a range of benefits: 

It can be used in a wide variety of cases: Simulation, direct teleoperation, learning from 

demonstration and monitoring are all possible with our product. 

It is compatible with most hardware vendors, both in the robotics and VR spaces. 

It is easy to use, requiring no knowledge of software or robot interfaces, unlike non-VR simulation 

software. 

 

4) Intellectual property 
 

Teleoperation and VR are both well researched and as such have little to no patents for a software 

product such as ours. As an extension, it is unlikely our product would require any new patents or 

have any trade secrets that we would have to plan around. 

This gives us a stable environment to commercialize our software, as long as the technology 

enablers such as OpenXR and Unity are credited for providing the backbone of the software, both 

of which allow commercialization in their licenses. 

 

The product would be closed-source, and access would only be possible through decompiling or 

other unlawful means, providing us full property rights to the code. 
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5) Product development and technology 
 

The project is built on top of the OpenXR specification, providing wide support for all commerical 

VR hardware. The software is built on top of the Unity game engine, which allows the physics 

simulation of the robot, providing physical constraints to the movements of the robot. Virtual robot 

is implemented, and the movement is simulated using forces through the physics engine of Unity. 

However, there are still some glitches when the robot is moving too fast or out of the joint limits, 

which needs to be solved. 

 

Bidirectional communication between the virtual and real robot is carried out using Robot 

Operation System (ROS). Concerning the direction from virtual to real robot, Unity is publishing 

robot’s joint angles for both separate non-real-time trajectory points and for real-time teleoperation 

of the real robot. Published values are subscribed using ROS nodes and a python script is used to set 

these joint values to the real robot. Currently, teleoperation is working with the simulator, but not 

with the real robot because of the high delay. It is not possible to keep the delay under 1 ms with 

ROS connection, which is another problem that needs to be solved to accomplish the final product. 

 

However, teleoperation is the second objective so now the focus is on the first objective, trajectory 

copying. The joint values of several trajectory points are published but reading is not implemented 

yet. The next step is to create similar script, as with the teleoperation, and test it first with the 

simulator and then with the real robot. This solution should not have any time regarding problems 

as it does not need to work in real time. 

 

Concerning the direction from real to virtual robot, the real robot similarly publishes real-time joint 

values through a ROS node, Unity subscribes those values and sets them to the virtual robot. 

Teleoperation is tested with the real robot, and it works well. Trajectory copying is not implemented 

yet, so the second objective is reached before the first one. Thus, trajectory copying is an easy 

feature to add to the existing version.  

 

The project output is not far from commercial product regarding the technology, but it needs system 

description and instruction manual documents to make it user-friendly and easy to setup, once the 

equipment is available. Installing and using the VR software and connecting to the real robot should 

be easy and typical issues easily solved. User-friendliness is one of the key factors to obtain 

competitive advantage to the rivals or emerging rivals. 

 

Furthermore, the project output will be the first version of the product, which means that there will 

be a lot of technical aspects to improve, e.g., performance, connections and user friendliness. In 

addition to that, the final product is planned to work with different hardware and robots, which 

requires compatibility and “easy-to-switch" feature for different systems. So, the implementations 

will change and be enhanced many times before reaching the actual final product. 

  

6) Conformance 
 

The regulations, directives and standards may vary depending on the application the robot is used. 

When it comes to actual product which is the software, there might be some data safety regulations 

to prevent the data to be stolen for example through the remote connection.  
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7) SWOT-analysis 
 

Strengths: 

• A new way of controlling robots with VR 

• Ability to teleoperate robots in inaccessible or inconvenient places 

• No expertise needed to program robots 

 

Weaknesses: 

• Lack of funding 

• As of now only compatible with the Franka Emika Robot 

 

Opportunities: 

• Chance to be first on the market with this exact product 

• Give companies the understanding of what the product can offer 

• Giving non tech people an easy technical solution 

 

Threats: 

• Other researchers and companies researching the same product 

• Not enough demand 

• Advancements in for example AI and Machine Learning 

• Bugs in the product 

 

Critical success factors: 

• Getting the product to work 

• Good teamwork 

• Good communication between the team and the instructor 

 

Risk factors: 

• Bad time management 

• Product not working properly 

• Other researchers/companies publishing the same product 

 

To avoid these risks, we need to test out the product thoroughly to prevent any kind of bugs and 

make sure the product works as it should. Also, we need to make up a good time schedule and try to 

follow it together with good communication within the team. To have good communication within 

the team can help with time management in case anything goes wrong. However, that other 

researchers/companies publish the same product is always a risk, one can not really prevent it in 

other ways than that we move forward with our product with a good pace and publish it when it is 

completed. 
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Supplement: Distribution of work and learning outcomes  
 

Making of this business aspects document was distributed as evenly as possible between the group 

members while also considering time constraints of some of the team members. Eetu was 

responsible for Summary, Business idea and Product/Service parts of the document. They were 

quite easy to get a grasp on because we had already discussed about them when making the 

business pitch slides and the subjects were also somewhat overlapping.  

Sampo did the market and intellectual property segments. The marketing section was 

straightforward, although researching the market size and possible customers took some time. 

Coming up with a reasonable business model was interesting and gave some insight into company 

revenue streams. Writing about the intellectual property was easy in context of this project as the 

type of the project meant there wasn’t many things to consider in regards of patenting or freedom to 

operate. 

Nico was responsible for the Conformance and SWOT-analysis parts of the document. The SWOT-

analysis was straight forward and was relatively easy to make. However, the Conformance part was 

little bit hard to understand and come up with things to add to the document. 

Emrehan wrote about product development and technology and helped with conformance. It was 

easy to describe the development process so far and technology constraints have been discussed in 

the project planning, so it was straightforward to grasp them. Finding requirements and additional 

knowledge for the final commercial product was not that clear at this phase of the project, but 

several things were brought up using some imagination and common sense. Conformance was a bit 

tricky as mentioned earlier, but data safety might be one topic for that. 


