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The Idea: The idea of this project is simple. Arcadia Timeline of Observatory nottoscale

University .has an.old, uhderutilized observatory that has a lot Construction Roof closed for safety Covid-19 leads to Roof Project Planned
of .pote.nt|al.. With this project, we want 1o leave the Finishes (observatory inaccessable) ¥ astronomy club collapse ¥ reopens begins® completion
University with a new and improved, software driven, remote 1087 2017 2020 2021 Sep 2022 May 2024

observatory that Is user-friendly and extremely capable.

The Old System: The original observatory control [The Planned System: The dome is controlled by a Observatory Computer: Acentral computer will be

system built in 1987 was very simple and lacked important Jcomputer through software or a . The motors are the foundation of the control system and will handle the

features found in modern obvservatory systems like security Jcontrolled through a 4-channel relay. The main computer can communication between hardware and software. We plan
and remote controllability. interact with the smart telescope mount, astronomy camera, to use the following software in our final control system:

| security cameras, focuser, rotary encoder, and a N.I.N.A: The main observatory software. Interconnects

— The 1987 system: The dome Iis Y Y () hardware and handles image capture, camera sensor cooling, image

Shuttercontrolled by two powered, fIN this hew system, the observatory can be controlled remotely oreviewing, and many other important tasks.

motor Dbi-directional switches that have to
| while maintain ng functionali ITy. HSTAP . Our plate-solving software. Plate-solving is the process of analyzing star
e

be operated manually. One switch <4 . | N . |
rotates the dome clockwise or ositions in a photo against a database of star positions in order to determine where

’&'; counterclockwise The other switch — IN the sky the telescope is pointed with great accuracy.
+ | the shutter. In thi
45’ og/e;esr%r ctissrse ZS nuO e\;var;/ tICS) Shutter (M PHDZ2 : Handles automatic guiding in order to keep the telescope tracking
Rotation ,(t,::) Observatory interact with the telescope motor W - ccurately. Allows for more consistent andd reliable data capture.
control the dome remotely, .
Dome ensure the shutter is aligned W IStellarium: Our main planetarium software that handles target selection
with the telescope, focus the . B and telescope pointing.
telescope, take images through Q
the telescope, or point the 4+ DeepSiy Deep Sky Stacker: Used for stacking of captured data.
telescope. H __-,,_—,!3,'_ ols Stacking is a process that combines multiple images to reduce noise
- - HICTey and resolve more detail on the target object.
Rotation e
lmctor n Obs%rvatOrY CPWI: Required driver software for controlling Celestron CGX-L Telescope
Mount.
u - . CELESTRON
Primary Project Goal: Rebuild observatory
control system from the ground up, allowing for full remote Encoder Observatory Csaen?eurral(ts% g—cbanr:§1 tRela% 2 hROtlarly ﬁnﬁc}dert’
functionality. Computer eWriring e MOTOors up to a 4-cnannel relay will allow Us to
g d p _ t Goal Power __, . l control the rotation of the dome and the dome shutter
econdary rroject oa.ls. Outlet l - remotely. However, how does the telescope mount know the

- Foster Interest In the observatory as an academic tool
around campus through events run by the astronomy club,

rotation of the dome? Our solution is to install a rotary
encoder, a device that can measure rotational data, on the

4 Channel —

Sky High. - Relay | motor that controls the rotation of the dome. This solution
- Write a simple and intuitive user manual on how to operate ShuRtottearthOonntrcl will allow us to periodically match the rotation of the dome
the new control system. Remote to the rotation of the object the telescope Is pointed at.

- Ensure that interest In the observatory and its potential Camera
continues for years to come.
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Camera & Focuser: Our dedicated astronomy
cameras capture photons from astronomical objects and
send them to the observatory computer for later processing.
We also have a focuser that is able to not only focus the Acknowledgements; This project has only just begun
telescope but keep focus throughout a night as Jandissubjecttochanges. The planned date of completion is
temperature fluctuations cause small changes in focus. May 2024.

This project is being funded by Arcadia University through
the Ellington Beavers Award for Intellectual Inquiry as well as
the ITC Grant.

Furthermore, thank you to our advisors, mentors, and
professors, Tatjana Miletic, Kimberly Small, and Vitaly Ford
for their help, hard work, and patience.

The new Celestron Edge
HD 11 Telescope on its

| CGX-Lsmart telescope

mount (right)

Smart Telescope Mount: Accuratelyand precisely
controlling the telescope Is integral for capturing good
astronomical data. Our Celestron CGX-L Smart Telescope
Mount Is an amazing piece of equipment that, through the
help of guiding, Is able to accurately track objects through
the sky within 0.5 arcseconds of error (that's 1/7,200th of a
single degree of accuracy!)

/WO Dedicated Astronomy Camera

/WO Electronic Automatic Focuser




