ABIEDFEERNLE6 OcmEEIEDELEHEFIL

EERIKE XNXBZEtEYY— BEDIKXE

4 71 |\ 57 |\ sbaar@nhao.jp - http://www.nhao.jp/~sbaar/index.htmil
BHARIE. 2mAEBRDERFEIC U THEBINGECERNZBE TEITI DL D, AlD TFRXEDOOCMEBIRIEZXEL TWSD, CNXTIC, HERDEE., IR, SHAFEGEZHIKIT S
e DEEWMZEZ I T ALY, AV T4 TCORNEREHAEDLE RN YT VOB ETOV S LZREFE UL, 2O ULEGPUR—ZADY J NIz 7 EINRTA—TF>Y —X

THD., —MRICRFEASNDFETH S,
overview . frocusing

Cha"engeS' MoT We have created a python script to find the focus under any
HQ f_-1 < Flat Lamp condition (.except f_or zero seeing). The dlfferehtlal focus is §§t|mated
Telescope and Components N S — by comparing the image entropy of two relative focus position. Due
ryde to the lack of an encoder, the absolute focus position is always
- no encoder for focus, enclosure and slit 3 | | unknown.
oon g Hub Nikon , e Focus
- limited pointing accuracy, precision and stability e e M. Focus learning
COM-switch = : .
: i Hl raspi 107 . .
- analogue components (slit, mirror cover) 19216802212 4 Mirror Cover| |T * o -
> - oz
. . .. CCD S 08 - - ’
Automatic Observation CCON £ . —»
. - - | o *
- FOV confirmation and tracking =1 A S 06 - ) r
< o ® Q - _
- observability evaluation 53 8 o4 [findfocus: .
| T70—Uv— LAN e - blindly (no encoder)
_ _ . avbao—>— &8 L £ _
) - for any object ® initial path
(star, moon, planet, etc. ) ® optimized path
0.0 - o
NAYUTA - 60CM -Synchronization On-the-Fly Offset Correction and Tracking 00 25 50 75 100 125 150 175 200
Accumulated Focus Distance (D)
The telescope pointing can be synchronized to that of the Nayuta telescope We use on the fly plate solving to ensure correct pointing of the telescope
by evaluating the MALLS FOV and determining position and and brightness | [@and correct the pointing when needed. H = — prleQQ (Pzy)
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We evaluate the FOV of both malls and the 60cm CCD camera by computing ) | . o . ¢ The focus between the The figure shows the estimated shortest
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pointing offset

Oosgrvation Feedback

The development for the individual components has Weather info —> OTeIescope status
been largely finished but not yet fully tested. O

Especially the telescope to telescope synchronization 60cm HYDE Server

as well as the observation feedback still require initial

and long term testing. O

Nayuta Info O Slit - Enclosure Status
The automatic observation routine for the 60cm High FPS

telescope of the Nishi Harima Observatory is currently
estimated to be able to perform automated observation

by the end of the year. Enclosure/Slit Encoder

Since the motors driving the enclosure and slit have no readable encoders, we employ active object detection to locate the
Az component of the slit position and whether it is open, closed or moving into either state.
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Pointing Correction

Depending on mount, mechanics and the overall telescope construction, the AZ offset
pointing accuracy and precision varies for each position (Alt Az). For older
telescopes, the pointing can vary quite strongly (>10'). We can create a set of
pointing parameters to roughly model the geometric misalignments from a set
of coordinates and their offset. Since most software approaches for
correcting telescope pointing are hidden behind relatively expensive paywalls,

source: https://github.com/shissler1987/60cm/enclosure
motion tracking without encoder =3 optical encoder

Raspberry Pi + IRcam + YOLO object detection

SLIT input: image

| have started a github repo for analyzing and applying pointing corrections.
The code is written in python using numpy, matplotlib, pytoch etc. and contains * * _
functions for solving and applying correction equations. For more information position pOIar correction
see the jupyter notebook on github (AZ) +
source: https://github.com/shissler1987/TPC-Telescope-Pointing-Correction  ALT offset Segmiﬂatlon
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The slit and and mirror cover had no prior control interfaces. Therefore, we installed digital relays
4000 - — 1 parallel to the manual switches, to operate the switches remotely. USB and Bluetooth relays are
g —_ iInstalled for either slit and mirror cover. Schematics and images of the installation procedure are
2000 - _ =0
" dC(dRA, dDEC) = M(RA, DEC) x P GE) : oresented below.
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