Real-time ionizing radiation monitor

Health in aviation

PIC 2025-2026 Link Website: CosmoMeter



https://web.tecnico.ulisboa.pt/~ist1110599/CosmoMeter/

Team Members & Mentor

Pedro Santorum

\ (IST1110173)

-

Rui Loureiro

\ (IST1110607)

Sebastido Castelo Branco

(IST1106260)

~

Julio Demba

Tomas Amado

(IST1110599)

(IST1110786)

Rodrigo Pedroso

(IST1106377)




Mentor

-

Mentor

~

{ Francisco Alegria J

Engineering)

(Department of Electrical and Computer

U

TECNICO
LISBOA



Problem Definition & Identification of solution beneficiaries
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Problem Definition Beneficiaries

e  Pilots and flight crews are consistently

4 I
{ Pilots

exposed to significantly higher levels of

cosmic radiation than the general
population. Exposure that has proven in

Flight Crews

medical case studies to provoke cancers
N such as Melanoma. )

4 )

e  Currently, radiation prevention relies (

on ground-based estimation Air travel companies
software, which could be replaced L

by a more efficient and accurate,

on-board portable sensor.

Air force (military)




Case studies: Cosmic Radiation Exposure and Cancer Risk in Aviation

o Sanlorenzo, M., Wehner, M. R., Linos, E., et al. (University of California, San Francisco; Stanford University). (2015). The risk of melanoma
in airline pilots and cabin crew: A meta-analysis. JAMA Dermatology, 151(1), 51-58. The Risk of Melanoma in Airline Pilots and Cabin
Crew

® Scheibler, C., Toprani, S. M., Mordukhovich, I., et al. (Harvard T.H. Chan School of Public Health; Harvard Medical School). (2022).
Cancer risks from cosmic radiation exposure in flight: A review. Frontiers in Public Health, 10, 947068. Cancer risks from cosmic radiation
exposure in flight

®  McNeely, E., Mordukhovich, 1., Staffa, S., et al. (Harvard T.H. Chan School of Public Health). (2018). Cancer prevalence among flight

attendants compared to the general population. Environmental Health, 17, 49. Cancer prevalence among flight attendants compared to the
general population



https://jamanetwork.com/journals/jamadermatology/fullarticle/1899248
https://jamanetwork.com/journals/jamadermatology/fullarticle/1899248
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2022.947068/full
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2022.947068/full
https://link.springer.com/article/10.1186/s12940-018-0396-8
https://link.springer.com/article/10.1186/s12940-018-0396-8

Description of the solution and the technology it will use

4 )

Description Technology
4 )
Microcontroller responsible for real-time dose
Cosmic radiation monitor: calculation, digital processing, signal calibration and
Geiger Counter for data acquisition.
A semiconductor-based radiation detector
capable of identifying high-energy charged / \
particles generated by cosmic rays. The system Rechargeable battery for autonomous operation and
includes a data logging system through which communication modules for transmitting measurements
flight crew members must authenticate and processed data to personal or work device.
themselves using their personal RFID
cards/chips in order to initiate the collection of \ /
data. The system is integrated with the core s N
. . . RFID Reader for user authentication and associating crew
prototype, which is responsible for real-time .
) o ) members to flights.
dose calculation, digital signal
processing/calibration, and data acquisition.
Autonomous Calibration and Error Detection Algorithms

Na =/




Competitors and previous work

-

Previous Work:

e Dissertation - “Desenvolvimento de um Sistema para Monitorizacao de Dose de

Radiacao em Cockpit de Aviao”, Joaquim Joao da Silva Horta;

o

/

Competitors:

e [ JULIN-3M/ Liulin series - Physical real-time radiation detector;

® C(CARI-7A - Software dose estimation model.

\J



https://run.unl.pt/handle/10362/19899?mode=simple
https://run.unl.pt/handle/10362/19899?mode=simple
https://ntrs.nasa.gov/api/citations/20020045343/downloads/20020045343.pdf
https://www.faa.gov/data_research/research/med_humanfacs/aeromedical/radiobiology/cari7

Solution requirements
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Functionality: the prototype must be able
to correctly measure the amount of
particles that pass through the Geiger
Count, extract the data, and perform a
intuitive data analysis.

~

J

-

-

Performance: the well calibrated
microcontroller for different environments
containing a suitable software, a battery
capable of lasting long-duration flights.

~

J
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J

-

~
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4 )
Security: the prototype, must be well
prepared and designed for the cockpit,

avoiding compromising the pilots’
workspace. Signal interference must be
avoided.

- J
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Usability: the user authentication process

must be clear and easy to use, interactive.

The data, once received by the crew, must
be perceptible and well-structured.

J

o
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Technical challenges

-

Filtering noise and
electromagnetic
interference

~

N\ N\
Sensor calibration Resistance to vibrations
J J
~
Rehabl§ real-time data |-t st
processing and storage
J J

Portability & size

Compliance with aviation
safety and certification
standards

J

Placement of device

within aircraft




Partners

o Portugélia Airlines - owned by TAP S.A., Portugalia Airlines operates under the TAP Express brand, with its own
fleet, crews, and services, delivering essential operational functions fully integrated within the TAP Group.
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Testing and validation metrics for the solution

( Radiation measurement accuracy ) ( Factor of uncertainty
\\ J (&
( Device portability ) ( Low weight and size ( <3kg)
\\ J (&
( Battery life duration ) (" Must last longer than average long flight time
. ) (>12Hr)
N
( Data usability ) Ease of navigation and data interpretation
f Data visualization ) ( Appealing and intuitive (customer feedback
L ) form)
&
( Low production cost ) ( Inferior to competitor costs (<200€)
\\ J (&
( Data transmission reliability ) ( Data integrity




Tasks and division of work among team members

/Planning

(Business model and strategic direction)
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/Marketmg & Sales

(Customer acquisition and communication)
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/Design

(User experience and UI)

Pedro Santorum
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/Project Management

(Team coordination and workflow organization)

Rui Loureiro
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/Engineering

(Technical development and implementation)

Tomas Amado
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(Plans and conducts tests on the prototype)

/Testing & Validation Engineer\

Rodrigo Pedroso
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Tasks and division of work among team members 2/2
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lanning

=

gineering

Select initial sensors and electronic

Sketch product concepts
components

Track timelines and resource needs

Create mockups of the fiscal and digital
interface (UX/UT)

Analyze current radiation-monitoring

practices Develop prototypes

Refine the design based on user interviews
and testing sessions

Identify real user needs and refine the
problem

Test measurement accuracy and validate
hardware performance

@ing & Validation Engineer\
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arketing & Sales roject Manager

_

Conduct conversations with potential clients Organize regular team meetings and

. Execute Testing and Data Collection
coordinate tasks
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s
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N
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Analyze Results and Recommend
Improvements

Conduct meetings with pilots, crew members
and aviation experts

Define the communication strategy

-
.
A )

Ensure all departments are aligned and
collaborating smoothly

Identify potential partners Develop Test Plans and Protocols
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Activity Schedule 1/3
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Activity Schedule

April

May
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. . | Mid-Program Make prototype
Meeting Refine pitch deck Pitch deck
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Activity Schedule

June

il 2 3 4 5 6 7
[ Prototypé testing and plannirig the presentation
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[ Prototype testing and planning the presentation
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[ Planning the presgntation
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EletroCap

3/3



