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New methods explore real-time monitoring ond inteligent evaluotion to better capture cumulotive toxic risks, By
combining mulipie sensors ond adoptive analysis, these opprooches aim to provide o clearer, more octionable
understonding of hazardous environments than troditional alarms
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This study prasents AEROVANT, a UAV-integrated electronic nose systern
for hozardous gas detection and curmulative health risk assessmant in
emvironments unsafe for direct human monitoring. The platform employs
MQ-series metal oxide semiconductor sensors (MQ-2, MQ-3, MO-B, MO-5,
and MOQ-135) with o DHTI for ervircnmental sensing, coupled with
machine learming-based risk clossification. The system wos designed
ond voldoted i controlled  and  simulated  environments,  with
applications In industrial, wbon, and emergancy response settings in
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@ toch methodological phasea is
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To develop AERCVANT, a portable Al-powered electronic nose for toxic gas detection and cumulative health risk assessment,
z } . i . 7 emvirormental depencency, ond
validated in controlled settings for future industrial end emergency use in Cogoyon de Cro. model generlzation

Validate Gas Sensor Calibration CONCLUSION & TAKEAWAY
Ensure occurote measurement of toxic gos concentrations undesr ‘ This project shows that the opporent “instability” of low-cost MQ-series sensors can be leveraged by
vanying emvironmental conditions nor-lineor models for robust hozord detection. M3 ond MCS required calibration, while MOZ, MO8, and
- MON3E 3l 8, Il contributad effect Th | chisved 97.5% | / 1 3
Developa Binary Risk Classification Model ‘ ACN3E were stable, yet all contributed effectively, The MLP ochisved 975% accuracy and adopted to

real-world gas mistures, with SHAP confirming physically meaningful ond generalizobie decisions, Thig
providas a blueprint for inteligent, field-deployable environmental menitaring in disaster and public
safety applications.

Implement. o machine leoming model to  classify
curmiulative gos exposure as Critical or Stabla.

Design a Multi-Sensor E-Nose Prototype
Davelop o portoble gas detection systam intagrating
mutiple toxic gas and emvironmental sensors,

Evaluate Model and UAV Performance
Assess  clossification  reliobility ond  UAYV  operational
capabiity under realistic deployment conditions.
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Althaugh the MLP achieved the highest Tast Pl and the

lowest  occuracy  gop,  indicating  optimal
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Boosting  XGBoost, and 5vM also  parformed

axcaptionalty well, showing that the dotosets o
complex patterns are effectively caoptured by a ® o

variety of non-inear algesithms.

Don’t Send People. Send ZEROVANT.

This project advances
the following SDGs:



