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● 15+17 professors 
● 60 researchers (PhDs) 
● 80 PhD students 
● 14 cooperating research groups 

Embedded Systems @ MDH 
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Embedded Systems Research 

● Research volume 105 MSEK per year 
● ~80% of research in co-production projects 
● 200+ per reviewed publications per year 
● 70 on-going projects 
●80 industrial partners 
●40 academic partners 

 
 



One Environment – 6 Research Areas 
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Project ”DPAC” 
Dependable Platforms for Autonomous systems and Control 

● 8 years, 108 MSEK 
 
 

● 4 research groups 
● 25 researchers 
 
 

● 3 sub-project topics 
● Predictability and dependability in parallel architectures 
● Autonomous systems and control 
● Design methodologies 

Year 1-4 partners 



DPAC example challenges 

6 

http://img2.wikia.nocookie.net/__cb20140418053508/unturned-bunker/images/4/4d/Helicopter-crash-oregon.jpg


Mars Science Laboratory - 
Curiosity 
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Mars 2020 Rover 
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Taking the next step… How? 

● Truly autonomous and collaborative systems 
● Management of autonomy, mission- path 

planners 
● Reinforced machine learning (AI/Deep Learning) 
● Spin-in 



Core technology - Processing 

10 

Space 
heritage 

Industry/Gaming
/Autonomous 
vehicles heritage 

● Successful merger 
between Space and 
Industrial technology 
for advanced onboard 
processing shown 
 

● TRL-9, flying in space 
since May 2016. 



Choice of 100-1000 GFLOP 
processing parts 

● 17 Mrad! Not a typo 
 
● Commercial semiconductor 

process 
 

● Enterprise ECC (error 
correction) through server 
hardware heritage 
 

● Good for space by co-incidence. 
 

● 100 and above GFLOPs massive 
computing performance 
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Three generations of mission critical 
heterogeneous computing solutions 

AMD G-series SOC “kabini”, FT3 
Microsemi SmartFusion2 
Interconnect PCIe x2 v2.0 (10 GT/s) 
AMGGPU (CIK=y) 

AMD G-series SOC “Steppe Eagle”, FT3b 
Microsemi SmartFusion2 
Interconnet PCIe x2 v2.0 (10 GT/s) 
IOMMU, SVM, AMDKFD, AMDGPU (CIK=y) 

AMD R-series SOC “Merlin Falcon”, FP4 
Altera Cyclone V GT 
Interconnect PCIe x4 v2.0 (20 GT/s) 
IOMMU, SVM, AVX2, HSA 1.0 
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ADAS spin-in 
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Control technology spin-in 



Collaborative robotics spin-in 
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Derived A.I. solutions in LEO 
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25 Mpixel CMOS 
32 object tracking 

 Data extraction in orbit 
 Data mining in orbit 



Are we moving? 2024? 
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Thank you! 

 
 
 
Questions ? 
 
 
 
 
 
 
 
 
fredrik.bruhn@mdh.se 
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