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Embedded Systems Design 

“What is more in Embedded System Design beyond boring programming?” 



“Software (and working with the Internet) is 

a good starting point.”  

https://www.youtube.com/watch?v=ul1MINoh-z4 



Engineers to create value 
 Front-end Development 

 Web front-end, Flash, html5, JavaScript, etc. 

 

 Back-end Development 
 Java, Python, PHP (Hypertext Preprocessor), .NET, C/C++/C#, VB, 

Delphi, Perl, Ruby, etc. 

 

 Mobile Development 
 Android, iOS, etc. 

 

 Hardware Development 
 PCB, Driver development, System Integration, FPGA, DSP, ARM, RF, 

Automaton, etc. 

 

 Design  

 

 Data Analysis 
Try to avoid “low threshold” – Low barriers to entry. 



You are an engineer – You are the engine! 



Questions that we engineers should ask 

ourselves in what we do: 

 Value and contribution? 

 

 What is needed?  How to make it better? 

 

 What is the root of the problem I try to solve? 

 

 The Innovation.  What aspects are original, unusual, 

novel, disruptive, or transformative compared to the 

current state of the art? 

 

 What are the resources you expect will be needed to 

implement your approach? 



Resource: Open-Source Software and 

Hardware 

 Sharing creates enormous economic value [1] and 

can drive a high return on investment for investors [2]. 
 

 

 

 

 

 

 

 

 

 

[1] Pearce, J.M. (2015) Quantifying the Value of Open Source Hardware Development. Modern Economy, 6, 

1-11.  

[2] Joshua M. Pearce. (2015) Return on Investment for Open Source Hardware Development. Science and 

Public Policy.  

 

https://www.academia.edu/10143203/Quantifying_the_Value_of_Open_Source_Hard-ware_Development
http://spp.oxfordjournals.org/content/early/2015/06/20/scipol.scv034.abstract


Industrie 4.0 

Industry automation which draws together Cyber-Physical 

Systems, the Internet of Things, and the Internet of Services. 



Internet of Things (IoT) 

Experts estimate that the IoT will consist of almost 50 billion 

objects by 2020[1]. 

 
[1] Dave Evans (April 2011). "The Internet of Things: How the Next Evolution of the Internet Is Changing 

Everything" (PDF).Cisco. Retrieved 4 September 2015. 

http://www.iotsworldcongress.com/documents/4643185/0/IoT_IBSG_0411FINAL+Cisco.pdf
http://www.iotsworldcongress.com/documents/4643185/0/IoT_IBSG_0411FINAL+Cisco.pdf


IoT 



IoT -  Why now? 

 More products are adding intelligence with MCUs to 
support more sophisticated control  

 

 Adding connectivity is getting easier & cheaper  

 

 Low-power semiconductors allow for more battery-
powered applications  

 

 Wi-Fi and internet access broadly available  

 

 Tablets, PCs and Smartphones broadly available – can 
be leveraged as a gateway  

 

 Connectivity brings control, sensing & ability to update 
system software over the internet  

 



IoT is an enabling technology 



IoT challenges 



Sensing 



Connectivity 



6LoWPAN (IPv6 over Low-Power Wireless 

Personal Area Networks) 

The 6LoWPAN stack and the corresponding OSI model 

IoT for ubiquitous healthcare 



6LoWPAN Lab Testbed 



Low-power 



Security 



Connection to the Cloud 



Typical IoT cloud services 



IoT in 2020? 



We engineers need an entrepreneurial spirit 

 Does it work?      Does it create 

value? 

 

 System life-cycle, adaptation to the 

needs - Gradually modify you designs 

according to customer needs 

 

 Entrepreneurship is an 

experiment…that failure is acceptable 

and learning from failure is important.   

 “You only have to be right once!” 



More questions that we engineers should 

ask ourselves: 
 The Customer.  The expected customer for your innovation.  What customer needs 

or market pain points are you addressing? 

 

 The Value Proposition. What are the benefits to the customer of your innovation? 
What is the key differentiator of your company or technology? 

 

 The Innovation.  What aspects are original, unusual, novel, disruptive, or 
transformative compared to the current state of the art? 

 

 What are the market and addressable market for the innovation? What are the 
business economics and market drivers in the target industry? 

 

 Market opportunity?  Business model?  Competition?   

 

 What are the key risks in bringing your innovation to market? 

 

 What is your commercialization approach? Potential economic benefits associated 
with your innovation? 

 

 What are the resources you expect will be needed to implement your 
commercialization approach? 



Resource 

 Crowdfunding?   

 



Small Business Innovation Research (SBIR) 

https://www.sbir.gov/ 


