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LEGaTO Approach

Starting with Made-in-Europe mature software
stack, and optimizing this stack to support
energy-efficiency

Integrated software stack supporting task-
based programming model

i

Computing on a commercial cutting-edge
European-developed CPU-GPU-FPGA heterogeneous
hardware substrate and FPGA-based Dataflow
Engines (DFE)

ToT for smart

homes and cities

Healthcare Machine Learning

One order of magnitude improvement in energy-
efficiency for heterogeneous hardware through
the use of energy optimized-programming model
and runtime.

Will demonstrate not
only a decrease 1n
energy consumption

but also an increase

in healthcare
application

resilience and
security.

The LEGaTO project
software-hardware
framework for the IoT
will demonstrate ease
of programming and
energy savings 1n
smart homes and smart
cities applications.

Will improve energy
efficiency by
employing
accelerators and
tuning the accuracy
of computations at
runtime using CNN
and LSTM.

Smart Homes and Machine Learning

« Image Processing
- OpenCV
- ICL (computer vision algorithms)

 Behaviour Prediction and Anomaly Detection
- Implemented within the LEGaTO timeframe
- Fundamental sensor systems recently integrated
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Input Image‘
 Li1braries for Smart Home Use Case <
- Image processing
- Presence detection and face recognition
-Speech recognition

« Speech Recognition
- CMUsphinx (recently, may be replaced)
- DeepSpeech
- Google API (not local)

\

Deep Neural Network

Abstraction Level

 Algorithms for used Libraries
-Morphological operations

- Fast Fourier transformations
-0penCV

Representation Clustering

—) % Similarity Detection

Classification

 Face Recognition
- OpenFace

128D unit hypersphere

Healthcare

* Typical question: Based on measurements of cell products
(mRNA, pRNA, proteins, peptides, metabolites, ..) from healthy
patients and patients with a specific disease, can we identify
a single cell product to distinguish the healthy patients from
the ones with the disease with high certainty?

* Answer: For infectious diseases sometimes. When we find unique
cell products from a specific pathogen, we can be (almost) sure
about an infection with the corresponding pathogen. Otherwise,
there 1s usually no single biomarker.

* Modified question: Is there a combination of cell products
which can be used to distinguish the healthy patients from the
ones with the disease with high certainty?

Pilot study with small sample size

Global evaluation of single biomarkers

More “good”
single
biomarkers
than expceted?

Discard/Redesign study

Smart Cities

e« Monitoring of urban air quality through CFD
simulations

« Nowcasting prediction (short-range forecast - 2h/6h)

« Investigate to which extent this model can be
operational

o« Delivery of air quality information through
visualization tools

Compute potential of biomarker
combinations & estimate required
sample size to validate combinations

Expected biomarker
combination good
enough & sample

size acceptable?

Study with larger sample size

Construct classifiers based on
biomarker combinations & evaluate
their performance

Observed fconstraints
at street -fcale level
Wind, NOX CO2, PMx

Initial conditions
at meso-scale level
Wind direction (m/s)
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Visualization tool with
air quality index

Predictive
power of
classifiers is

Recompute potential of biomarker
combinations & estimate required
sample size to validate combinations

Write paper,
apply for patent?

Post-processing
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www. legato-project.eu




