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Advanced robots are coming  

• Put simply, autonomous machines are smart machines that handle demanding tasks without detailed 
programming and human control under incompletely defined conditions. They can coordinate their 
behavior among themselves to perform tasks together.  

• An important application for autonomous machines lies in seamless integration of value creation steps in 
highly automated yet highly flexible factories. The paradigm shift away from mass production to 
individualized products is in full swing. Communication between autonomous machines and new 
automation architectures based on modules is the foundation for this. Autonomous machines are already 
being equipped with artificial intelligence technologies such as deep learning, which will further increase 
their ability to act autonomously.  

• Autonomous machines are already a multi-billion euro business and a business segment that is growing 
rapidly. This is particularly true when it comes to robotics. Global expenditures on robots by companies 
and individuals is expected to more than double within just a few years. The Boston Consulting Group 
estimates that the global robotics market will grow to a volume of over 67 billion dollars by 2025. Of that 
figure, the proportion of robots with autonomous functions (advanced robotics) will still be small but this 
will be a major growth driver nonetheless. Most start-ups operating in this field are located in the United 
States, the United Kingdom and France. 

• Experts are unanimous that broad deployment of autonomous machines will reduce installation and setup 
costs and significantly shorten the time to market for new products.  

 

Advanced robotics  

• Autonomous robots are on an unstoppable triumphal march because, unlike automated systems which 
are based on meticulously programmed repetitions of motion sequences, autonomous robots will  make 
decisions themselves and take action on their own. No matter whether industrial or service robots or 
drones, they all have the ability to capture and process information in a changing environment.  

• Advanced robotics will play a key role in implementing the fourth industrial revolution. There are 
practically no limits on how and where autonomous robots can be used. For example, they can carry out 
assembly work and decide on their own how individual parts fit together.  

• To be able to work with and alongside people, robots will need systems that ensure they detect 
hazardous situations and, for instance, get out of the way on production lines in order to avoid injuring 
humans. Such systems will obviated safety cages.  Some solutions along these lines already exist but are 
elaborate and still very expensive. This will change, though. For example, experts assume the new, far 
cheaper 3D cameras that are expected to come to market soon will, in combination with advanced 
imaging technologies, give a substantial boost to development.  
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• Another challenge is the complexity of mechanical systems. Making a robot almost as flexible as a 
human being is exceptionally difficult. Simply modeling a human’s hand-eye coordination is an extremely 
demanding task. Many start-ups are conducting research along these lines, while others are teaching 
robots to walk on slippery or sloping ground or to climb stairs.  

• The challenges are huge but the global robotics community is working intensely on solutions at start-ups 
and research institutes. Siemens is involved in many of these activities, and wants to extend its efforts 
considerably. To this end, the company has set up a new unit named next47 to focus on collaboration 
with start-ups in the field of autonomous systems. Examples of application areas include:  

• Hardware and software for robots in logistics, manufacturing or healthcare 

• Hardware and software for driverless vehicles and drones used in security or maintenance services  

• Base technologies for autonomous machines such as indoor navigation systems and 3D cameras  

• Autonomous machines for use in agriculture 

• Siemens is working with start-ups that are developing autonomous systems for industry, healthcare and 
infrastructures, and is also setting new standards in its own research: 

• Robots of the future will come in all shapes and sizes. They will handle a variety of tasks, 
ranging from fetching rarely ordered books from the remotest corners of a warehouse to building 
ships’ hulls on the basis of additive manufacturing processes, and beyond. Siemens is working 
with start-ups in order to be in a strong position from the outset when it comes to the 
development of deployable robots and drones. 

• Researchers at Siemens are working on new fundamental technologies, such as data gloves, 
robotic hands and spider robots with 3D printing nozzles, which can become part of autonomous 
systems, and young companies are intended to strengthen the company’s current research 
efforts. There is a wealth of conceivable applications in all fields. 

 

Drones are becoming smart 

• Soon, airborne drones will handle many tasks that have required considerable technical effort and 
financial expense to date. For example, they could soon replace the airplanes now used to seed clouds 
for rain. This could be done in an easier and more targeted manner with drones transporting chemicals to 
the upper air layers. The military is already using them for reconnaissance and a German logistics 
company was recently the first to use them to deliver parcels to almost inaccessible mountain regions.  

• Drones count as smart when they not only fly to a predefined place but also feature cameras and imaging 
technologies. Siemens has developed several of these systems. They form the basis for other 
applications. For example, drones are monitoring pipelines using a new automated method to 
systematically inspect and measure the thickness of soil layers. This involves connecting mobile sensors 
and smart imaging analysis. The drone has a color camera and a near infrared (NIR) camera, and flies 
above a specified stretch of an underground gas pipeline in order to collect data. Overlapping pictures of 
the pipeline’s path are stored in the drone and, in the future, will be sent directly to the Siemens pipeline 
analysis platform via a web interface. The resulting sensor data is then used to create a geo-referenced 
3D surface model of the pipeline’s route and finally to calculate the soil cover from the difference in height 
between the underground pipeline and the surface of the earth. This technology is not only good for 
monitoring oil and gas pipelines but can also be used for other industrial applications, including the 
inspection of solar or wind farms, electricity grids, water pipelines, buildings and transportation systems.  

• Together with start-ups, Siemens intends to open up many other application areas such as these:  

• Drones to monitor wind turbines or other infrastructure systems 

• Tracking procedures to identify drones of a criminal origin 

http://www.siemens.com/innovation/de/home/pictures-of-the-future/digitalisierung-und-software/autonome-systeme-startup-magazino.html

