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• Head of Research Area Machine Intelligence, Ericsson Research 
• Adjunct Professor in Cyber-Physical Systems specialized in Automation, Royal 

Institute of Technology, Sweden 
 

 

• Ericsson  
• Mobile Infrastructure, OSS/BSS, Managed Services 
• 180 countries 
• 105000 employees 
• 42000 patents 
• 40% of mobile traffic runs through networks built by us 
• 1 bn subscribers on networks managed by us 
• 2G, 3G, 4G and 5G were invented at Ericsson Research 

 



5g 
USE CASES 

SMART VEHICLES, 

TRANSPORT  

BROADBAND AND  MEDIA 

EVERYWHERE 

SENSORS 

EVERYWHERE 

INTERACTION 

HUMAN-IOT 

CRITICAL CONTROL 

OF REMOTE DEVICES 

INFRASTRUCTURE, MONITOR  
AND CONTROL 



What is 5G – what will it bring 
A Network for the Networked Society 

Transport 

Access Applications 

Cloud Infrastructure 

Management 

YEARS 

BATTERY LIFE 

10+ 

DEVICE COST 

REDUCTION 

Cost 

BETTER 

COVERAGE 

+20dB 

MOBILE DATA 

VOLUMES 

1000x 

END-USER   

DATA RATES 

10-100x 

LOWER 

LATENCY 

5x 

MORE 

DEVICES 

100x 

One architecture supporting multiple industries 



Research Areas  &  Programs 

5G Realization & 
Industrialization 

5G Standardization 

5G for Industries & 
Industrial IoT 

World-Class 
Research 

Radio 
Network 
Architecture and 
Protocols 

Digital 
Representation 
and Interaction 

Cloud System 
Software 
Technologies 

Hardware, 
Device and EMF 

Security 

Machine 
Intelligence and 
Automation 

Consumer and 
Industry Lab 

Research Areas Programs 
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SENDATE 
 

73 M€ 

5,4 M€ 



Management and Operations of A COMPLEX 
SYSTEM 

Business objectives 

Reasoning and Formal Methods 
 

Semantics and context 
 

Raw data feeds 
 

Available assets 
 

presentation application 

Technologies and Components Examples – white-label 

Applied Context 

Declarative and 

Procedural 

Knowledge 

Real World Model 

Observation and 

Control 

Things and Places 

Networks 

& Devices 

Decision Support 

and Knowledge Management 

IoT Resource  

Management 

Sensors & Actuators 

Data Analytics 
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Processed data feeds 
 Analytics 

Data capture, Actuator commands, … 

Stream analytics, Pattern recognition, Anomaly detection 

Semantic annotation, Entity of Interest modeling, … 

Knowledge management, verification and synthesis, reasoning, 
workflow optimization 

Business objectives 
“Optimize grid utilization” 

Reasoning and Formal Methods 
“phase drift is X - increasing price by Y for area Z would reduce 
consumption 5%, stabilizing grid” alternatively “increase hydro 

power by 2%” 

Semantics and context 
 Smart meter for user A @ high reactive power outtake 

Substation Norra 2 IED @ outage 

Raw data feeds 
Sensor 5  = 3.4 kW 

Sensor 8 = 0 kW 
Valve 2 = 12̊ 

Available assets 
Smart meter, 10kV Distribution Substation, Energy Service 

Interface (ESI), Photovoltaic/Hydro, Electrical vehicle 

Processed data feeds 
D/M/Y pattern and average of Sensor 5 is: Y (curve) 

Anomaly detected in Sensor 8 

Examples – Telco Examples – Enterprise 

Reasoning and Formal Methods 
“network capacity is appropriate for youtube consumption” 

 “increasing average bandwidth with 10% would reduce churn by 
50%” 

Semantics and context 
Cell XXX @ overload 

Device YYY in CELL XXX @ 0.1 Mbit/s 

Raw data feeds 
Cell XXX value = 22 

Device2 throughput level = 1.1 Mbit/s 
Cloud1 = 60% processor load 

Available assets 
Cell XXX, Site 4, Pico 15, Site Controller  7, Antenna 3, RBS6000 

#2, VM1 (cloud1) 

Processed data feeds 
Average throughput of all devices in the City: 1.5 Mbit/s 

Real-time monitoring of cell XXX shows YYY 

Business objectives 
“Maximize User Experience” 



Source: Nyteknik 2012 

Mega datacenter complexity 
 



EXTEND – Holistic Datacenter Automation 
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EXTEND – Holistic Datacenter Automation 
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Common Policies, Shared Data(base), Common Optimization Criteria 



Artificial 

Intelligence 

Planning 

Knowledge 

Representation 

Logical 

Reasoning 

Cognitive 

Architectures 

 Machine 

Learning 

Unsupervised  

Learning 

Supervised      

Learning 

 Deep 

Learning 

Statistics 

Optimization 

Evolutionary 

Algorithms 

Theorem 

Proving 

Predictive 

Analytics 

Reinforcement 

Learning 

Game Theory 

Machine Intelligence Technology 
Landscape 




