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'FROM HARDWARE TO DATA PIPELINE:

FABRICATION AND AUTOMATION OF A

'RASPBERRY PI COSMIC RAY-DETECTOR
\JET\\ ORK:

LTHOUGH THE OVERALL PROCES THROUGH THE TERMINAL. HOWEVER, THE RASPBERRY PI'S LIMITED NETWORK
REQUIRES CAREFUL AT[ENTION TOo CONNECTIVITY HAS CREATED SIGNIFICANT CHALLENGES. BECAUSE THE PI LACKS A DIRECT
ITY OF THE ENTIRE SYSTE INTERNET CONNECTION, IT RELIES ON THE GUI’S CONNECTION DURING DATA TRANSFERS,
TROUBLESHOOTING THEREFORE INVOLVES SYSTEMATICALLY EXAMINING THE CODE, WIRING, CIRCUIT BOARD S G o e e : S, T AR
AND OTHER HARDW-\P_E COMPONFNTS TO JDENTIFYAND (‘ORRECT POTENTIAL SOURC > ISSUE, ARE TESTING A HOTSPOT-BASED CONNECTION TO PROVIDE THE RASPBERRY PI ®
o )

VITH INDEPENDENT INTERNET ACCESS AND IMPROVE THE RELIABILITY OF DATA TRANSFER Ac rr(::n BOARD WHERE WE SOLDERED WIRES TO A

PTENTIOMETER, LED AND RESISTOR.

BOARD FOR THE DAQ BOX. THIS WORK PROVIDED EXPERIENCE IN INTEGRATING HARD' -\R_EA D SOFTWARE
COMPONENT! DEMONSTRATED THE IMPORTANCE OF PRECISION AND RELIABILITY WHEN DEVELOPING

GUI : MAIN PAGE SSHING INTO THE P

SER INTERFACE IGUI) DE\ ELOPED BY OUR I\IENTOR. PROFE. S 'O IMPROVE ITS ORGANIZATION,
READABILITY. AND EFFICIENCY. WE IMPLEMENTED BIDIRECTIONAL FILE TRANSFER BETWEEN THE RASPBERRY PI
AND THE CENTRAL COMPUTER. AS WELL AS AN AUTOMATED FILE-TRANSFER FEATURE USING RCLONE. THESE
FUNCTIONS ARE CURRENTLY AC IBLE THROUGH THE MODIFIED GUL IN ADDITION. I GAINED HANDS-ON
EXPERIENCE WITH PCB DEVELOPMENT. INCLUDING CIRCUIT-BOARD ASSEMBLY. SOLDERING. AND DESIGNING
CUSTOM PCBS USING FUSION. WHILE MY PROJECT PARTNEI oC 'D MORE EXTENSIVELY ON THE HARDWARE
DEVELOPMENT. THIS WORK PROVIDED ME WITH VALUABLE EXPERIENCE INTEGRATING SOFTWARE AND HARDWARE
‘WITHIN THE DAQ BOX.

METHODS AND MATERIALS: ¢y RCLONE S ——

RCLONE. A COMMAND-LINE TOOL FOR MANAGING AND TRANSFERRING FILES, WAS USED TO AUTOMATE DATA 'CHECKING FILE TRANSFER MANUALLY(VIA TERMINAL)

ALTHOUGH WE HAVE SUCCESSFULLY DEVELOPED A GUI FOR DA
TRANSFER, THE SYSTEM STILL RELIES ON THE GUI FOR
OPERATION. TO ACHIEVE A FULLY AUTOMATED AND INDEPENDENT
OLUTION, WE ARE IMPLEMENTING RCLONE WITH CRON JOBS TO

AUTOMATE THE TRANSFER OF COLLECTED DATA TO CLOUD
STORAGE. THIS APPROACH WILL ALLOW DATA TO BE
'ONTINUOUSLY COLLECTED AND UPLOADED WITHOUT
REQUIRING THE GUI MAKING IT REMOTELY ACCESSIBLE FROM
VIRTUALLY ANYWHERE AND IMPROVING THE OVERALL
RELIABILITY AND EFFICIENCY OF THE SYSTEM.

sudo apt install relone
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