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  • Very fast development of high performing  digital 

communication systems.  

   

•  The last 20 years has shown an impressive development,  

and the next 20 years will be even more dramatic! 

 

• Modern communication systems requires state-of-the-art 

software and hardware technology and they are among the 

most advanced technical systems that we have today.     
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Communication trends 

• Different users and applications require different bit rates and 
error protection (imply adaptive systems). 

 

•  Mobile broadband, machine-type-communications, Internet-of-
things, tactile Internet, device-to-device communications,…….. 

 

• To increase the performance the communication system should be 
able to adapt to the current quality of the communication link.  

      The system should always work close to maximum performance! 

 

•  MIMO and OFDM are examples of advanced methods.  

 

• LTE and Digital TV are  examples of advanced systems. 

 

• The demand for higher and higher bitrates drives the development 
of more advanced and sophisticated communication system 
solutions.   
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• In this course we will study modern advanced digital 
communication methods and systems.  

 

•  Stationary as well as mobile communication system 
solutions. 

 

• This course gives a breath and a depth so that you can 
understand  today's advanced communication system, 
and also many future systems. 
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Project work in this course 

• 2 students/group.  

• A communication application/technical problem/problem 
area, relevant for the course, is investigated. 

• The choice of project is mainly done by the project group. 

• Articles and conference papers from IEEE´s database 
”IEEE Xplore” 
http://ieeexplore.ieee.org/Xplore/DynWel.jsp  

    is recommended to get additional technical information.  

• Written report, oral presentation, and be opponent to 
another group.  

• 1-2 hours of discussion/feedback on report/project by a 
(top) student of MWIR-year 2 
 

 

http://ieeexplore.ieee.org/Xplore/DynWel.jsp
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Some examples of applications/systems studied in 

previous projects: 

   • Mobile telephony/broadband (GSM, EDGE, LTE, 4G, 5G,...)  

• Internet  

• Modem (e.g., ADSL)  

• WLAN (Wireless Local Area Network)  

• Digital TV 

• MIMO  

• Massive MIMO 

• OFDM+MIMO 

• GPS (Global Positioning System)  

• Bluetooth  

• mmWave 
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A communication link: 

• Different requirements on error protection. 

• Different requirement on bit rate (bps) and bandwidth (Hz). 

• Different qualities of the communication link. 

 

• What are the technical challenges/problems 

and limitations? 

• How do we solve these? 
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To be able to understand more advanced communication 

system solutions, e.g., systems where coding is used and/or  

mobile systems, we need to get more knowledge about  

uncoded systems! 
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MAP: NOT GUILTY 
 

Aftermath:   Released in 2003, after some math professors took a look at the case.  
 
 Sally died from alhcolism somewhat later 
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       evaluated 
 



MAP receiver 

Lecture 1: MAP receiver and signal space 

To analyze a digital communications system, it is difficult to work with a  
continuous time signal 
 
It is hard to evaluate a probability of the form p(r(t)|m) 
 

r(t) m=+1 



MAP receiver 

Lecture 1: MAP receiver and signal space 

To analyze a digital communications system, it is difficult to work with a  
continuous time signal 
 
It is hard to evaluate a probability of the form p(r(t)|m) 
 
 
 
 
 
 
 
 
We are used to evaluate probabilites of the form p(r|m) 
 
 

r(t) m=+1 

m=+1 r=1.4312 
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To analyze a digital communications system, it is difficult to work with a  
continuous time signal 
 

Concept of signal space: 
 
• Transfer all continuous signals into discrete vectors 

 
• Transformation should be such that no information is lost 

 
• Transformation is done via a set of basis functions 

 
• For two systems with identical signal spaces, all properties (Eb, BER, etc) are idetincal 

 
• However, bandwidth – properties are not. They depend on the basis functions 

 
• Allows for a simpler description and analysis of the system. 

 
 


