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ABOUT US

e Founded in 2014

e Two divisions: OEM R&D and
Manufacturing

» Core competencies:
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Electronic design

Embedded software development
Wireless communications

loT server development

Machine learning systems

Own products:

o Senscape® loT platform

Q senscape
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Senscape® is a standards-based loT platform based on a unique and powerful
combination of hardware modules and highly customizable cloud and mobile

applications, to enable the development and delivery of professional and fast time-
to-market loT solutions.
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loT sensor application
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The internal processor board, is also a cost-
effective, low power consumption, and
flexible platform for other loT solutions
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Internal electronics of sensor
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Internal, plug-in shield board. Contains a
worldwide GSM/ GPRS/ UMTS/ EDGE/ HSDPA
modem, power inputs and fan and CO, valve
outputs. 12C interface for connection to T & %RH
and other (optional) I12C sensors.

Shield board (top), plugged into the
processor board (bottom)



loT sensor- ground node role overview

* Sensor detects kinetics of flight and morphology.
Ground sensor

Cloud Application * Time stamped results are sent via GSM to our
Senscape Hub cloud server, which uses machine
learning algorithms to identify mosquito species,
sex and age.

Ground nodes l
Multi-sensor: T°C, %R/H V'

N\ Database
; engine

* The Senscape server automatically feeds the
data to the Mosquito Alert server.

Smart traps
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automatic adult mosquito Module

count, identification of
species, sex and age

GIS engine

Risk Maps
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Tests with mosquitoes

Rearing mosquitoes in the lab Sensor coupled to a
commercial trap inside
a insect cage.

istiuto_Nacional de Satude
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Parasites & Vectors
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Research | Open Access | Published: 06 June 2022

A novel optical sensor system for the automatic
classification of mosquitoes by genus and sex with
high levels of accuracy

Marfa |. Gonzélez-Pérez, Bastian Faulhaber, Mark Williams, Josep Brosa, Carles Aranda, Nuria Pujol, Marta

Verduin, Pancrag Villalonga, Joao Encarnagdo, Nuria Busquets & Sandra Talavera ™

Parasites & Vectors 15, Article number: 190 (2022) | Cite this article
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Continuous studies with different mosquito species

Species list (target species) Variables list
v’ Aedes aegypti v’ Species
v’ Aedes albopictus v’ Sex
v’ Aedes caspius v' Age (2-14 days)
| \ v' Aedes vexans v' Temperature (18-282C)
Adlte M )\ N v’ Anopheles atroparvus v’ Size (large, small)
u osquito
.q v’ Culex laticinctus v’ Parity (nulliparous, parous,
Ay Controlled Z’,‘t‘,"m"me"ta' v’ Culex pipiens blood fed, gravid)
concrtions w v' Culex theileri v' Nutritional status (starved,
E"f;g::'g 282C and 80%RH ey v Culf_’x hortens.is sugar fed, blood fed)
~ climatic chambers v’ Culiseta longiareolata
Photoperiod of 12:12 hours v . .
\ e / Chironomidae
~ Pupa ' Larva -
R

Additional study: Infection of one target specie with one
arbovirus (Yellow fever, WNV, Zika, Dengue...) to asses if
virus can affect mosquito flight

Histological sections of Aedes albopictus intrathoracic
inoculated with RVFV (14 days post inoculation)
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Machine Learning to differentiate mosquitoes- results so far
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a Scatterplot of wingbeat fundamental frequency and peak power for the full dataset showing Aedes genus in red and Culex in blue
b Scatter plot of wingbeat fundamental frequency and peak power for Aedes genus showing females in red and males in blue
c Scatter plot of wingbeat fundamental frequency and peak power for Culex genus showing females in red and males in blue
Classification task Using the test set Using the training dataset Error analysis indication
Best test Best feature Best algorithm No. of samples Training Validation
accuracy (%) accuracy (%) accuracy (%)
Genus 94.2 Spectrogram DNN 2016 100 95 Slight overfitting: more
training samples
Sex Aedes 994 Spectrogram LR 1008 99.5 99.5 No overfitting
MFCC LR, GB
Sex Culex 100 PSD SVM 1170 100 100 No error

Spectrogram LR, SVM, DNN

MFCC All algorithms




Thank you for your attention

LOCATION MAP

E-MAIL: j.encarnacao@irideon.es
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BARCELONA OFFICE
|

Av.Francesc Cambd 17- planta 11
08003 Barcelona, Spain
Phone: +34 933 25 83 87

The INOVEC project has received funding from the
European Union HORIZON-MSCA-2021-SE-01
under grant agreement No 101086257.
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