UAKK 2024 The International Open Source Conference

|_UAKK_|

Contribution ID: 83 Type: not specified

Radyasyon Dedektorii Eklenmis Otonom bir
TurtleBot3 ile Radyasyon Haritalanmasi icin bir ROS
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Bu calisma, bir sensér olarak radyasyon sayaci donanimi eklenmis otonom bir TurtleBot3 i¢in acik kaynakli
ROS tabanli bir paket gelistirmeyi amaclamaktadir. Bu paket, robotun kontroliin, iletisimini ve ¢evrenin
radyasyon haritalamasini saglamaktadur.

Hali hazirda bulunan bir radyasyon dedektériiniin sensor olarak eklendigi robotun bécek algoritmasi sayesinde
otonom hareket ederek radyasyon iceren belli bir alan1 taramasi ve radyasyon sayim bilgisini yayinlamasi
saglanmistir.

Calismanin donanim tarafinda, bir fotocogaltic: tiipten yiikseltilerek ¢ikan analog sinyaller, 6nce bir pencere
disktiminat6r devresi yardimiyla tek kanaldan dijital hale getirilmistir. Ardindan bir mikrodenetleyici sayesinde
belli bir siirede alinan dijital sinyaller sayilarak TurtleBot3’te bulunan raspberry pi iizerindeki USB portuna
ulagtirilmigtir. Caligmanin yazilim tarafinda ise, mikrodenetleyiciden ¢ikan radyasyon 6l¢timii verisini seri
porttan dinleyen ve bunu ROS topic olarak yaynlayan bir modiil yazilmustir.

Calismada yazilan ROS modiillerinin TurtleBot3 meta paketine uygun olmas: sayesinde siirii robot calis-
malarinda kullanilmasi veya benzer platformlara uygulanmasi saglanmigtir. Bu amacgla, radyasyon ol¢iimit
verisinin ROS topic tizerinde yaymini dinleyen ve SLAM teknigi ile bunu 1s1 haritasi olarak yayimnlayan bir
modiil eklenmistir.

Daha sonraki ¢alismalarda bu paketin birden ¢ok dedektdr olmasi durumu icin gelistirilmeler yapilmasi ve
bécek algoritmasindan daha verimli alan tarama tekniklerinin eklenmesi planlanmaktadir.

ENGSLISH:
“A ROS Package for Radiation Mapping with an Autonomous TurtleBot3 Equipped with a Radiation Detector”

This study aims to develop an open-source ROS-based package for an autonomous TurtleBot3 equipped with a
radiation counter hardware as a sensor, enabling control, communication of the robot, and radiation mapping
of the environment.

By adding an existing radiation detector as a sensor, the robot, utilizing a bug algorithm, autonomously moves
to scan an area containing radiation and publishes the radiation count information.

On the hardware side of the study, the analog signals generated by a photomultiplier tube are first converted to
digital signal through a single-channel process using a window discriminator circuit. Then, the digital signals,
counted over a specific period, are sent to the USB port on the Raspberry Pi mounted on the TurtleBot3 via a
microcontroller. On the software side, a module was written to listen to the radiation measurement data from
the microcontroller via the serial port and publish it as a ROS topic.

Since the ROS modules developed in this work are compatible with the TurtleBot3 meta-package, they can be
used in swarm robot studies or applied to similar platforms. To achieve this, an additional module was added
to listen to the radiation measurement data published on the ROS topic and broadcast it as a heatmap using
SLAM techniques.

Further development of this package to handle multiple detectors and the addition of more efficient area
scanning techniques beyond the bug algorithm might be studied in the future.
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