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Sharing resources & services in the Internet of Things era 

Online, participatory, bottom-up, decentralized 
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Smart Grids: Local-to-global Objectives 

Local:   make a shower, cook, laundry, charge EV 

Global: prevent a blackout,  
             minimize production costs,  
             maximize use of renewables 
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Smart Cities: Local-to-global Objectives 

Global: prevent overload/underload of bicycle stations 
             minimize manual bicycle relocations 
             minimize operational costs  
             minimize investment costs    

Local:  station to pick or leave a bicycle 
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Planning Agent Options 
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Participation Model 
Local flexibility: planning of (alternative) agent options 
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Technology 
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Global Computional Problem 
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Computational Model 

(+) 

Brute Force 

Complexity = # of possible plans# of devices 
Combinatorial optimization problem – NP hard 
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epos-net.org 

I-EPOS 
Iterative 
Economic 
Planning & 
Optimized 
Selections 
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Collective Decision-making 
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Decentalized Collective Decision-making 

Bottom-up phase:  
leaves to root 

 
Preliminary selections 

Top-down phase:  
root to leaves 

 
Effective selections 

1 bottom-up + 1 top-down phase = 1 learning iteration 
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I-EPOS Exemplar 
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I-EPOS Exemplar 
Implemented in Java 

Open source 
https://github.com/epournaras/EPOS  

Available documentation 
https://github.com/epournaras/EPOS-Manual 

Dissemination portal (graphics, videos, etc.) 
https://epos-net.org 

2. Global & local cost functions 

3. Benchmark data: possible plans from synthetic & real-world datasets 
4. Varying topological settings  

5. Incremental evaluation in simulation & live deployment (HPC, Planetlab) 

Services & functionality 

1. Several implemented algorithms 
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Libraries 

JavaFX: Interactive UI 

Protopeer: simulation/live, deployment, logging, etc. 

JFreeChart: Ploting for performance evaluation 
JUNG: tree topology visualization 

JavaFX 

JUNG JFreeChart 

I-EPOS 

Protopeer 
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Community Target Groups 

System developers & researchers 
artifact extension, new optimization algorithms, benchmarks use 

Policy-makers & non-computer scientists 
GUI use for evaluation of datasets system scenarios 

Enterpreneurs  
Virtual laboratory of innovation, evaluation of new application & business use cases   
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Download it Today!  

Download the software exemplar (2.7 GB) 
 http://epos-net.org/shared/I-EPOS.zip 

Follow the instructions 
index.html 
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Agents’ Input 
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Agents’ Output 
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Agents’ Output 
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epos-net.org 

Questions? ETH Zurich 

Dr. Evangelos Pournaras 

epournaras@ethz.ch 

www.evangelospournaras.com 
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Reinventing a Smart Agora 
Participatory Sensing in Smart Cities via Gamification & Augmented Reality 
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ETH Policy Challenge 
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Smart Agora 

Data-driven policy-making & citizen-science in participatory Smart Cities 
using augmented reality & gamification 

Citizen 

Scientist Policy-maker 
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Vision 

Build & establish a cyber-physical agora 
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Backend 

1.  Define a problem/scenario to study 
2.  Determine the sensor & survey data you want to collect 
3.  Configure the data collection process as a crowd-sourcing task 
4.  Incentivize users to participate 
5.  Distribute tasks to participants 

Campaign Designer 
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A Digital Participation Paradigm for Smart Cities 

Smart Agora - Web App 
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Frontend 

Participant 

1.  Receive crowd-sourcing tasks, load the points of interest 
2.  Determine how you want to move in the city – localization process 
3.  Move safe to the next point of interest until the question window pops up 
4.  Stop safe & answer the question 
5.  Repeat until you reach the last point of interest 
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Frontend 
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Smart City as a Living Lab 

Participation 
Witness 

Presence 

Augmented 
Reality 

Gamification 
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Use Case 1: Public Participation 

Policy-maker Public Participation 

- Voting campaigns & referendums 
- Urban development projects 
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Use Case 2: Collective Movements 

Collective Movement Citizens 

- Bottom-up policy formation 
- Coordination of 
  social & political actions 
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Use Case 3: Citizen Science 

Scientist Citizen Science 

- Social studies integrated in real-life 
- Living lab experiments 

- Data collection of 
  multi-dimensional data  
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Use Case 4: Active Learning 

Active Learning Student & Teacher 

- Active engagement by students 
- Learning out of the class 

- Involvements in several 
  data science processes 
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Smart Agora 
Demonstration 
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Questions? 
ETH Zurich 

Dr. Evangelos Pournaras 

epournaras@ethz.ch 

www.evangelospournaras.com 
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