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Motivation of the work
TSmartGrids (SG) will play a critical role in
 the future of electric power supply as they enable the integration 
of Distributed Generation (DG) in the grid.

There are two key elements of the SG:
1. the protocols used to exchange information amongst the 
different nodes
2. the Machine Learning (ML) algortihms used to predict  
critical events (e.g. frequency changes) and instruct the nodes
to act accordingly to keep the system operative and stable.

Currently different IoT protocols are being used in SG 
applications. However there are not SG-specific protocols. This
work will investigate  what existing protocols perform better 
when low-latency (<3ms, LOW-LOW according to [2]) is
 required to notify critical events. Optimizations to existing 
protocols will be also proposed.

Regarding the ML algortihms to predict 
critical situations several approaches 
are being used. This work will 
explore the suitability of
Cortical Learning 
Algortihm (CLA) 
 for critical events
prediction.

Research plan

A. Classify and study the performance of existing
application protocols.

B. Propose modifications to improve its performance
in terms of functionality and latency.

1. Application protocol

Thesis objectives 

4. Simulate a reference SG model to 
validate  protocol improvements 
and performance of CLA to
predict parameters.     

References

Next year planning

Complete implementation of CoAP and MQTT in NS-3 application module.

Results 
and
discussions

Neither defintive  results nor 
conclusions:

1. CoAP is the IETF protocol and it will be 
able to cover all  use cases with 
incoming RFCs.

2. CoAP can be tuned to adapt to
network conditions. No specific 
papers about their real effect depending
on network conditions. 

3. NS-3 is a suitable event-based 
simulator to carry out  the 
experimentation required by this 
work.

4. Participation in Edge computer 
paper withni ReTHINK project. [5]
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I.

3. Prototyping experience

2. CLA application for SG parameter prediction

A. Study SG specific critical parameters and all the
external and internal variables.

B. Define a suitable SDR [3] encoder to input the
information from the SG system.

A. Study and choose the right tools to simulate
the SG and the communication infrastructure.

         B. Find a reference SG model to be
          simulated.

                      C. Implement the CLA model: 
                           encoders and interaction with 
                               the model. 

Neuroscience

Cortical Learning
Algorithm (CLA)
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1.  Compare standardized application 
layer protocols used in SG to 
handle critical events.

2.  Propose modifications to improve
the performance of one protocol in
terms of latency.

3.  Use CLA to predict a critical 
parameters (phasors) of SG networks

Performance 
evaluation of IoT 
protocols using NS-3 
(17Q3)

Evaluation of CoAP 
transmission 
parameters effects 
using NS-3 (17Q1)

General planning

Evaluation of HTM as 
a valid phasor 
estmator for electric 
grid models (19Q1)

Finish paper  Performance evaluation of IoT protocols using NS-3 .

Experimentation with CoAP/MQTT NS-3 models and writing of paper: 
Evaluation of CoAP  transmission parameters effects using NS-3  

Study of phasor simulation models and design model to test HTM.

IoT 
part

HTM 
part

Hierarchical Temporary
Memory (HTM)

NS-3 paper in Porto.

SDR encoder

SDR decoder
Sensors/actuators
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