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System Overview.

The control system utilizes two computers, one called “TELSECOPE” and one called “CAMERA”. The
camera can either be operated in stand-alone mode or, preferably, through the telescope computer.

This manual described the ACE Control System software which controls the telescope, observatory, and
cameras.

The computers should be left powered up so that remote access is available to the system at all times.
Remote access is available through vnc (Virtual Networked Computers) and a free version can be

downloaded to your computer (www.realvnc.com). Your remote computer can be a Windows®, Linux
or SunOS® workstation.

The IP addresses of the computers are:

TELESCOPE 192.138.101.146
CAMERA 192.138.101.148

Authorized users will be sent a password to access the computer. Please note that the observatory
firewall also requires that your IP address be registered. You must therefore access the observatory using
a pre-authorized network address.



Logging onto ACE.

A user name and password are required to log onto ACE.

There are three levels of User access.

User Level | Typical User Comment
1 Minimal Access Suitable for student / public access
2 Standard Observer | Unable to build a new pointing model and other

engineering functions.  This should be the normal
observing level.

3 System Engineer Full access to engineering system functions. This level

restricted to a few fully trained staff.

Please log on to use AC
Fomaona College

1.0mm T'elescu:upe

Ilzermame !|

Paszward |

LAGOM EXIT
| =

WARNING]

Pleaze da not attempt to download
ar inztall any software an thiz
computer. T he obzervaton,
telezcope and its instramentation
have taken all available interipts
and other hardware resources.

Adding multi-media and: other
zoftware may interafers with the
operation of the telezcope resulting
in lozt observing hme. Thank: you
fior-your cooperation.

The Observatory Manager will issue users with a Logon name and password.
'When you have finished using the telescope please log out (using the menu
[User->Logout).

Please note that this is a dedicated telescope control computer. Users are not
expected to play computer games, download music, etc., which can slow
down the computer and interfere with the telescope controller. Please use
your own computer for such activities!




The ACE main window.
The background of the main window is split into three logical areas.
The left side of the screen shows the current status of the DOME and TELESCOPE .

Many of the fields are color coded according to a standard traffic light where:

_ Something is stopped, closed, or not ready.

YELLOW = CHANGE | Something is about to change or at a home position
GREEN = GO Ready. All boxes should be green (or yellow) when observing

Therefore, one can tell at a glance that the dome and the telescope tracking are not ready in the window
below:
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The right side of the screen shows the position of the telescope and various clocks. All this information
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is written to the image FITS headers together with a host of observatory and instrument settings.




Object Acquisition
The center part of the screen deals with object acquisition.

To open a catalog right-click the mouse anywhere on the screen to access a pop-up menu:

{Open Database ...

Save Database As ... k
Display columns ...
Set Database Font

Fitter Database
Search Database

Select Open database and chose either a standard or custom catalog. ACE_BSCS5.cat is a modified copy
of the Yale Bright Star Catalog version 5.
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Scroll through the database then select the desired object by double-clicking on the object name.
This will load the object into the green entry boxes denoting a (RA, DEC) coordinate system.

The database fields can be sorted (in ascending or descending order) by clicking on the desired header.



The bright star catalog defaults to being sorted by magnitude. If, for some reason, you wanted to have a
catalog default to being listed in ascending order of declination simply sort the file that way and save it.
The next time it is loaded it will list in that sort order.

Database Filtering

To filter a catalog right-click the mouse anywhere on the screen to access a pop-up menu:
Open Database ...
Save Database As ...
Display columns ...

Set Database Font

Filter Database A
Search Database '

In the example below all objects greater than RA 22h30m and less than RA 06h00 will be selected.

Database Filter

—Right Ascension

Kdinirmumm FA (H.hhhh) ]22-59

baxirmurm B {H hhhk) £.00
— Declination -
MNorth Limit {0 coldd) 30.00

——
South Limit {0 drldd) a0 s

—Magnitude

Cancel
Brightest |'2-D|:I 4|
Faintest  [8.00

If the database is saved with the filter applied then only those objects that pass through the filter will be
saved. This is a convenient way to make sub-catalogs. Save the database using the pop-up menu.



Objects can also be entered manually using the keyboard. Click on the O button to clear the fields. This
will place the cursor in the Name box. If the name box is left empty the control system will assign the
name (RA, DEC) with values according to those fields.

RA. |Ofiset | HA e Style Tab Mount [EAST
‘ Delate ‘2328 ltems

R.A. Dec. Epoch Phra Phdec
‘ ‘2000.00 ‘+0.000 / ‘+o.00'0

/
Number of objects in
the database

Name “

Clear data

Data can be entered as RA(HH MM SS.s or HH MM.m) and DEC (DD MM SS.s or DD MM.m).

However, upon pressing the GoTo button the system will check data entry and convert to the standard
format for saving in the catalog. The ACE system automatically checks data entry as it is typed, to
prevent incorrect input.
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Three different Style Tabs are available, R.A., Offset and H.A.

The R.A. tab has green colored entry boxes and is the default setting.



The Offset tab has yellow colored entry boxes with red text.

RA  Offset | HA | Mount -|Ef*i"~ST

K ‘CenterCCD

F.A. Dec.
El 9.36 30,91 arc_seconds  ~|

Offsets can be in arc_seconds or in (seconds of time, arcseconds).

The H.A. tab has orange colored entry boxes. Moves in this mode park the telescope at the desired
position and turn the drives off.

BA 1Dﬂ“aet H.A. ‘ bount -|Es“—‘h5'|'

Mame ‘ZE_-N.-_ITH PARK

H.A. Dec.
El 00 00000 ‘+3:;1. 20E4B

One the data has been successfully entered click on the GoTo to move the telescope. A confirmation
dialog is issued, the appearance and color coding changing depending on the style tab.

MOYE TELESCOPE

] B4, Dec.) &pparent Position
F.A Dec

J 22.0%:03.4 ] 243238

-~ &pparent Position with refraction
iy

Diec. Epioch I
| 2208034 | 2143370 [2005.27
H.b Sec [£]
|oom:237 (1025
Azimiith Altituade

| 16120425 | 7720290

Cancel




When the telescope starts to slew to the object the GoTo button is replaced by a CANCEL MOVE button
and a pair of progress bars (denoting H.A., DEC) that report how far the telescope has left to move.

RA |offset | HA, | Mount |EAST

Narme |1m?33mpper Add ‘ Delete ‘284 Items
R A (Catalog) Dec. Epoch Phra PMdec

3“:13'241'9_4 ‘+4951 40 ]2@@@_:}:} ‘+D.:}2’4 ]—D.DEE

| Slewintl
LSl

ha 1017 33AIp Per |

STOP

CANCEL
! MOVE
013146 UT. MOVE RA (apparent): { 03:24:44.3 496260 2006 26)

Finally, there is a series of up to three “Most Recently Observed” buttons for each tab field. In the
example above there is only one button as this was the first move of the night.

R4 lOT‘fSeTI H A ] Mounit EasT

Marne l8488 256 Peg Add ‘ Delete ‘1101 lterns
R4, (Catalog) Dec, Epoch PMra PMdec

|22 07603 +21 4210 ‘2000.00 (—0.04? |—0.069'

8438 26 Peg 1
8267 5 Peg |
8781 B4Alp Peg J

i

165454 UT TARGET ACQUIRED

Simply double-click on the button to re-send the telescope back to that object.



MENUS

The menus and the associated toolbars give access to a host of other services. The menus vary
depending upon factors such as the User Level, the equipment installed, and the type of telescope.

The User menu

mgetup Ohservatory Dome  Telescope  Instruments  Observations  Tool Kb Metwork  Wiew  Help

Logon...
Logoff...
Exit

Allows user LogOn and LogOff and exit of the application. At the end of an observing session the user
should LogOff. Alternatively, LogOff and exit ACE. Either of these operations will turn power off to all
the motors and leave the system in a safe storage condition.

The Setup Menu is primarily used by the SystemEngineer and is discussed in Appendix A.
The Observatory Menu
If a weather station is installed the current data can be displayed using this menu.

The Dome Menu

fif Home
&5 Azimuth

Reset Encoder

i Cpen Shutter
1 Close Shutter

£ Auto Dome

| amartCiome Autoshutdown
S | Dialog

E Stop

The dome looks after itself if AutoDome is selected. The status boxes on the main screen turn green.
To manually control the dome the following functions are available:

DomeHlome

To moving the dome past the home sensor will reset the encoder azimuth. To go past home and reset use
HOME AZIMUTH. To place the dome at the sensor use PRECISE SEEK ON DOME SENSOR which
will taken longer to complete.



"Domel zimuth

FPRECISE SEEK. OM DOME SENSOR |

Cancel | HOME AZIMUTH |

=To manually move the dome to a

specified azimuth enter the value in this dialog.
Dome s at azimuth | 320

dove dome to azirmuth 1321
Farieel ] MOVE DOME |

DomeReset Encoder

Dome Reset Azimuth

his dialog should not have to be used. If there is a problem

Dirne is curently at asimuth ﬁﬁ— with the azimuth encoding .simply pass home. The system
remembers all data even during a power loss.

Reset dome ta azimuth |_2?ﬁ

Please note that if the dome is on the home sensor this dialog

will have no effect because the dome azimuth is reset to

home when at home.

v - futomatic reset at home

Help el 1 RESET |

DomelDpen Shutter
Domelllose Shutter

4 The Open and Close functions permit one or both doors to be
operated.

v Open main shutter

hen opening the main shutter must be fully opened before the lower

¥ Lower diopout shutter
shutter can be operated.

Cancel ] OFEN |

When closing the lower door must be fully closed before the main
shutter can be operated.

DomeBmartDome



When used in conjunction with an ACE SmartDome™ the software constantly polls the status of the
SmartDome™. In the event of a prolonged communications failure the some will automatically close. It
will also automatically close if the rain-snow sensors are enabled and activated.



The Telescope Menu

[ 5ot Paddie® ...

Zenith Park,
E Skow Telescope
Dome Flat Park Access these functions from the Menu or from the Toolbar.

Al 2pen Mirror Cover
m Close Mirror Cover

E Reset Encoders ...

E Focus ...

B TrackEnable
@ Track Rates ...

B3 Center CCD

TelescopeBoftPaddle...

Displays the ACE SoftPad™ which is a screen-based hand paddle. The physical hand paddle reads the
software paddle settings.

Q m—
; S

Enén? —ﬂThere are three fundamental settings in the hand paddle, called Guide, Set, and
 Lock slew. For safety reasons slew is only available with the physical hand paddle,
located in the dome, or by using the GoTo button in the main ACE software

H] 29 i Tvvindow.

e Guide St (-

|RADEC) | The settings are adjustable by the System Engineer, and are typically 1 to 25
arc_seconds/second for guide and 50 to 1000 arc_seconds/seconds for guide. Use
it . ME | lthe slide bars to select the desired guide and set speeds. If you always want to use
. ’— . the same settings the Lock button will simplify the dialog.

. The four black buttons represent the cardinal directions N, S, E, W. It is also

5E | Ipossible to select two-axis moves, NW, NE, SE, SW. Simply press and hold down

& Fine Cosse  (the left mouse button over the desired button. Moving the mouse over a different

H ]*2-2‘ ]—51—4“ jbutton will automatically change to that direction. The current direction is shown in
| the box located at the center of the black buttons.

S

|J Faocus

ik EI Iﬁ 0e Ei ;‘The telescope focus has similar settings, called fine, coarse and slew. The focus
value is displayed in several locations including at the bottom of the hand paddle.




Finally, the slider bar at the top of the dialog is used to adjust the slew speed of the physical hand paddle.
Most observers cannot react as quickly as the computer and so the slew speed of the telescope can be
changed from 20% to 100% of the computer slew speed, with 80-% being the default.



Telescopelenith Park
TelescopeBtow Telescope
TelescopelDomeFlatPark

The park utilities all have the same properties, namely moving the telescope to a fixed (HA,DEC) and
turning off the drives.

Zenith Park is used before closing the mirror petals on the Pomona Telescope because this telescope has
a special condition that the petals can only be opened or closed when within 5 degrees of the zenith.

Stow Telescope is used to park at some other pre-determined position. This might be required for filling
a dewar, etc.

DomeFlatPark is used to align the telescope so it is pointing at the flat field screen, positions the dome
at the correct azimuth, and opens the mirror petals.
TelescopelDpenMirrorCover

TelescopellCloseMirrorCover

Special case for Pomona Telescope where the telescope must be at an altitude > 85° for the covers to
open. All other telescopes can open without restriction. Typical open / close time < 15 seconds.

TelescopeResetEncoders

For use on telescopes with incremental encoders.

Reset Encoders: (RA; DEC) Dome Reset Azimuth
Object |[1017 3341 Per

[ B Apparent E%Déii.ﬂﬂtes et Dame ig currently at azimuth |E|2.U
[E24444  [a3E25 2005.26 Rieset dome to azimuth | 2701

- - :
W Telescope is on the East side of the mol ¥ Automatic resel ot home

Help
Help | Cancel | RESET |

e

Cancel RESET EMCODERS |

Software limits resetting to (RA, DEC) when tracking or (HA, DEC) when not tracking.
If the encoders are reset by more than 1 degree then a warning is issued before resetting.

The coordinates are picked up from the last GoTo move but can be edited if necessary.



Under normal circumstances you should not have to reset the encoders. Check the pointing model is
turned on and that there are sufficient grid points in the model. If not add the current knbown position to
the model.



TelescopeFocus

I FOCUS = 33804

Go To Focus || 106500
CoD | Polarime |

Sefup

Joc+ |
100

JOG- |

Drive to Zero aEE
Orive o Max Reset

| Servo [ Backlash

[ Change with
Iffset] Bias 1006

2X)

he telescope focus tool is another floating dialog that can be used
to move the focus ram to pre-selected positions.

The current focus is read out at the top of the box.

Pressing the Go To Focus button will move the ram to the absolute
value shown in the green edit box.

For telescopes with multiple instruments up to four pre-determined
values can be stored, and named, using the Setup function. In this
example there are four instruments called S2KB, Moasaic, Eyepiece,
and Port 4. Pressing on one of these buttons will load the preset
value into the green edit box.

Incremental manual focus adjustments can be made using Jog+ and
Jog- buttons which moves the ram by the number of counts entered
in the yellow box.

Drive to Zero moves the ram all the way out (maximum distance

between mirrors) and resets the encoder to zero. Drive to Max moves all the way to the maximum focus
limit. STOP can be used to quit motion when the telescope is almost in focus. The Backlash button is
used to remove lead-screw backlash. Servo is used to keep the focus ram at the same counts as the
telescope moves. It is currently only used at a retrofit telescope at Kitt Peak National Observatory.

Change With Filters allows the focus ram to be automatically moved as the filters are changed. Once a
given filter has been focused use the Bias button to set the filter zero-point. Then use the Filter Offset
button to establish offsets for the other filters when they are in focus. This procedure only needs to be
performed each time new filters are installed.

TelescopellrackEnable

Toggles the tracking on/off.

A warning is issued.

Open Dome

v Dpern main shutter

¥ Lower driopaut shutter

Cancel | oFen |




TelescopellrackRates

rack Rates {arcsec f sidereal second )]

— Bagze Rates T T i
R.4. Rate Dec. Rate . . .
; | | [The telescope track rates can be changed using this dialog.
Selected I15.D2 ID.DDD
Sidereal | 1502 [0.000 Nominal values are 15.0000 £3.0000 arc_seconds/sidereal second but

larger values can be entered if so desired.
Lunar 11 445099 0,000
Solar ]15-'3"” o' -2 In declination the nominal rate is 0.0000 +3.0000 arc_s/s.
CUSTOM 115.000 0.000

Again the rate can be increased by the System Engineer (it is set at

[} Supetenise Sol 5 gseriiates ' [this nominal rate to prevent large data entry errors).
" Digable RB.4. Rate [Dec. Rate
s Fate, P.a. ] - 71
" Rate, Rate 155 ' Custom rates can be saved for later retrieval.

' Finally, it is possible to superimpose Solar System rates. Enter the
rates of the NEO or other object and these will be added to the base

) .
Savefiales | TisckEnsble ¥ tracking rates.
Help | Cancel | ak |

The Track Enable button will change the tracking state if it is
currently different to the requested value.

Telescopellenter CCD




W Slew without prompting

— Select detectar

& LD [apa7

" CCD-2

i Orientation-
CCDr Rowg -

& Ea [” FlipFiows
M5 ™ FlipCols

~ Scale-

Arczec per —
unbinned 10_2?‘5
pixel

Unbirred Colz | 1098

Unbirmed Fows |1024

Binning Factar |1_’ ﬂ

sed in conjunction with the CCD Camera Interface. The user clicks the

“mouse on the desired object to be centered. That (X, Y) value is entered into

the edit box. Pressing Center Star will move the telescope to place that object
at the center of the CCD.

The Setup button expands the dialog for changing the basic scaling parameters
. Up to two different CCD’s can be stored.




The Instruments Menu will vary depending on the current equipment installed.

InstrumentsVideo Cameras

SoFE Padddleoes ...

==rikth F=rk
hanma T el

Carmae= Flakt —F=Srk

o we==ra Flirreoar ot e

== Flirrcor o caer
ek Eravcaardesr= . ..
Foaoarcoa= . ..

T rachk Eravabkale=e

T r=clk Fabbe= | | .

46 B 22 R0 &

R meme=r

The Video Cameras permits up to eight cameras to be switched and either a single camera, the first four
cameras, or the last four cameras to be displayed. It addition it is possible to turn on low-wattage camera
lights.

ObservationsBetup;
ObservationsBimple;
ObservationsBequence



Ubservations

Setup Observing ] Simphai

Enter infarmation for FITS headers

Obzerverls]: 1AEE Enaireering

Hotes: \Painting Medel

[~ Filz Location on camers computer -

Dirsctory: |o\MAGESAACE

Hame: 12005':'4'35 ¥ Use DATE for name

Suffis: I MHumber: 138

Use the setup menu to put in the observer names and
any temporary notes like “non-photometric”.

Then select the directory and name structure for the
images. The image numbers are automatically
incremented.

Observations

Setup Obzerving Simple l

£ Light BEtectar J.-’-\pugee 1024 [1086
" Biaz

NG Binnirg ﬁ‘ﬂ Array II.I. g
£ Flat Expostie f_?]:l

[ AUTOSAVE | STOPOBSERVATION

|

0201:23 UT: Ewposure Started
02:01:43 UT: Ewxposure Completed

Take single exposures using the Simple dialog

Real-time feedback is available. The report box
changes color where yellow is idle, green is exposing
and the image will be saved, and red is exposing and
the image is not saved.




[bservations

When the system is not in auto-save mode the SAVE
button becomes available. You can save an image at
any time.

Setup Observing Simple |

* Bias o gl
- D_i:i Binning 'Z} Aty u “

£ Flat

SAVE| [ AUTOSAVE | START OBSERWATION |




Appendix A: System Engineer and the Setup Menu

The System Engineer is able to change the fundamental operating parameters of the telescope. Access to
these functions are password protected and only fully trained persons should attempt to alter parameters.
If there is a problem with the setup parameters please contact ACE for assistance before making changes.

The number of menus that appear depends on the User Level. The appearance for a normal observer is
shown below.

S | o Faoc = ]I B R S o e

[ e B B 1 I:’c:-larirﬁe=lge_l_up|

e e

I| T oo
I — i
I Cari——e= Tt —e=r = =S —
Cari~—=— toc= I~ === F— == =1T
i s e L) EEacl=l==ba
e e e R e o Vo= =
HEe——u 'i'—F;:L,::f—:-’r] Biag]] S e s s e |

SetupEngineering Services...

Prevents a remote user from operating the system when the telescope is being serviced.
L It is also possible to set the hand paddle velocities to a fractional
DANGER: WORK IN PROGRESS custom level so the operator can limit the maximum slew rate

ONLY HANDPADDLE(S) MOTION ENABLED while operating overhead cranes, etc, during instrument changes

PLEASE CONSULT SYSTEM ENGINEER
or top-end secondary changes.
Velocity

50% | 1.040 Deg/ . o . . .
| e Press Exit Engineering Services to exit the dialog.

‘ EXIT ENGINEERING SERVICES ‘




SetupBystem Parameters...
This menu gives access to a complex series of tabbed dialogs to set fundamental parameters of the

telescope, such as longitude, latitude, encoder ratios, and other features which the regular user cannot
change.

The menu is password protected and brings up the following dialog:

Setup System Parameters

This function is password protected for your safety

Password:

|

Cancel | 0K

The contents of the setup dialogs are shown here for reference only. Complete details are in the
Technical Reference Manual. Some information is taken from these files and written to the image FITS
headers.

Setup Telescope and Observatory

Telescope Extras ] Telescope Barking ] Dome Style ] Time Zone ] Pazswords ] Home ] FEC ]

Location l Telescope Stule 1 AT 1 Dec. by ] Foous Axis ] BCE Soft Pad ® 1
— Obgervatom
Marne JF‘DmDna College

Lo ation JTabIe Mountain Obzervatory

Telezoope J'I .Omn Telescope

Longitude |Hows. =] |-7.8454253

Lattyde |Degs  w] 34381833

Elevatian |Meters Li JBEID

Cancel




Setup Telescope and Observatory

Telescope Extras ] Telescope Barking ] Dome Style ] Time Zone ] Pazswords ] Home ] FEC ]

Location ] Telescope Style s

—H.A, Mator

Slew Yelocity  [degrees/s] ]Wu
Aroceleration [dearees/s/s] ]r

Deceleration [degress/s/s]  |0.5

Emergency stop deceleration {1.5

“H.A. Pozition Approach Parameters

Motor Diiver Resolution

Steps per arczecond

-~ Slew deadband Pogitioning deadband m=——
]ETJD in arc seconds 04 in arc seconds 1‘0'5

Dec. dsis | Focuséws |  ACE SoftPad® |
- H.A Encoder-
" Maone 7 Incremetital

" Foth

Servo telescope on encoder position. [V
Encoder ridgidly coupled to motar i«
Encoder decoupled from motor L

Pulzes per rerolution 4096 |
Mumber of revs, per mator rew. |1

Slip detection [arcreconds) I'li
abzolute Step [arcseconds]  |0.BB03 '

Gain St TG

o]

Corcal | dpph | Hep |

Setup Telescope and Observatory

Telescope Extras ] Telescope Barking ] Dome Style ] Time Zone ] Pazswords ] Home ] FEC ]

Location ] Telescope Stule 1 AT

— DEC. Motor

—
:
:

Motar Driver Resolution
Steps per arcsecond 25
Slew Velocity  [degrees/s] ]?“
Acceleration [dearees/sds] l—
Deceleration [degrees/s/s) 137
4

Emergency stop deceleration

i

-DEC. Position Approach Parameters

-~ Slew deadband Pogitioning deadband o
]ETJD in arc seconds 04 in arc seconds 1‘0'8

Dec. Auiz Focusdsis | ACESoftPad® |
- DEC. Encoder
" Maone 7 Incremetital
' Ahsolute " Both
Servo telescope on encoder position. [V
Encoder ridgidly coupled to motar i«
Encoder decoupled from motor L

Pulzes per rerolution 4096 |
Mumber of revs, per mator rew. |1

Slip detection [arczeconds] |1
Abzoluke Step (arcseconds)  |0.653 |

Gain St TG

Cancel | Apply




Setup Telescope and Observatory

Telescope Extras ] Telescope Parking I Diome Shyle I Time Zone ] Pazzwonds ] Home ] FEC ]
Location 1 Telescope Style 1 Az ] Dec. dgis Ficus Axis l ALCE Saft Pad & 1
~ Motor 1~ Encoder

Microstep Driver B esolution 125000 Ingtalled

W %l

Gutamatic Power Shutdown W REtLAE ks

1 - LinearE ncoder o
i~ Riesalution and Focus units - il
Pulzes per revolution j'l 3a0
1

Rezolution [5cale Factor] 10
i Facus [urits] 1418530 SR e

M amirnum Welaciy [units/s) IE—WE— 5tall detection deadband ]1 uod
Acceletation [umits/s/s) 500000 ~ Homing:
Deceleration [unitz/z/z) R00000 Homirg Yelocity [% Max. ]

]2
Backlash takeup [unitz] 100 Homing backup [Z Max.] 1

Cancel ] Bppli

Setup Telescope and Observatory

Telescope Eatras ] Telescope Parking I Diome Shyle I Time Zone I Pazzwiords ] Home ] FEC ]
Location 1 Telescope Shls 1 # Ais ] Dec. bz 1 Focus dxis ALCE Soft Pad ®
= Diirection - 4 Focus = Enharicements - =i

GUIDE SPEEDMIN [T FINEFOCUSMIN [T * Standard
GUIDE SPEED MAX [25 FINEFOCUS Max  [B0 : ’z'm;
SETSPEEDMIN |50 CosRSEFOCUS  [100 e
SETSPEED Mx  [500 COARSEFOCUS  [1000°
SETSPEEDDELTA [25 COARSEFOCUS  [100

’Tl Cancel ] Apply ] ]

The values in the ACE SoftPad™ are also read by the physical hand paddle.



Setup Telescope and Observatory

L ozation ] Telezcope Style I D I Dec. Az ] Focuz Az I ACE Soft Pad ® ]
Telescope Extras l Telescope Parking ] Dome Style 1 Time Zone 1 Paszwords 1 Horne: 1 PEC 1
i Mirror Caver —— —Flat Field Lampz - — Tilt Metars- |~ Preload kMataors —
¥ Installed T Installed [ Installed [ Inistalled

Cancel Apply ] ]

Setup Telescope and Observatory

L ozation I Telezcope Shyle ] L I Dec. Az ] Focuz Az I ACE Soft Pad ® ]
Telescope Extras [elescope Parking ] Dome Style 1 Time Zone 1 Paszwords 1 Horne: 1 PEC 1
1~ Mirror Cower Park | = Flat Field Park = Showe Telescope -

Ha (000000 H4 (00000 ba [oooooo
Dec. [-200000 Dic, ]5?12254 Dec. [342254

Cancel ] Apply ] ]

Mirror Cover Park was designed for telescopes without automated covers. For telescopes with fully
automated covers the option does not appear in the telescope park menu. Flat Field Park is for aligning
the telescope and dome with a calibration screen. Stow Telescope is for a standard home position.



Setup Telescope and Observatory

Lozation I Telezcope Stile I bz ] Drec. Az ] Focuz Az I ACE Soft Pad ® ]
Telescope Extras 1 Telescope Parking  Dlome Style l Time Zone 1 Fasswords 1 Home 1 PEC 1
— Dome Style 1 Dimensions - 1~ Haome & Nudage Functions 1

 Rall-off Roof St width ] 21 Home [degrees] 105
o i '

™ Classical Dome Dome diameter [m]  |5.248 Continuaus Slip Rings . W

i~ Encoding & Timing - 1 Slit Length [D'eg.] 108 Enable nudging >t

Enable Calibration

Dropout Angle (Deg.) |30
Offset M-S [m] ID [~ dutomation - 50 Port—
Diffsat E 34 [rn] 0 Main shutter ¥ || Com 1

Encoder Factaor

Azimuth Deadband

ADA
ml ral 2
[y B )
BB

: — " Com2
Azimuth Coast Tube offset [m] r” 43 Drapout shuth T
Open # Cloze Time | 300 Yerical offset [m] 0 UpDownshd ™ || Com4

Cancel ] Apply ] ]

The software handles an offset-axis telescope and the telescope being offset from the dome center.

Setup Telescope and Observatory

L ozation I Telezcope Shyle I D I Dec. Az ] Focuz Az I ACE Soft Pad ® ]
Telescope Extras 1 Telescope Parking ] DomeStle  Time Zone l Paszwords 1 Horne: 1 PEC 1

Time Zore in HOURS from Greenwich [E =-.W =+] |8

3 Letter abbreviation for STANDARD time zone FST

3 Letter abbreviation for DATLIGHT SAVINGS FOT

Cancel ] Apply ] ]

If the DAYLIGHT SAVINGS field is left empty the system will always report standard time.



Setup Telescope and Observatory

L ozation I Telezcope Shyle I D I Dec. Az ] Focuz Az ] ACE Soft Pad ® ]
Telescope Extras 1 Telescope Parking ] Diome Shle 1 Time Zone Passwords l Haome 1 FPEC 1
~5rSTEM ENGINEER ~USER ACCESS - =
CAUTIOM: Users who have access to this : !
paszsword alzo have access to these dialog Check this box I users must logan:Use the

zheets and can alter system slew velooities, Setuplizers menu to configurs user accounts.

accelerations, and other key parameters.

Changing these parameters without a thorough I Uzerz must log on the system
understanding of the syztem can make the

syatemn unstable and even dangerous. This

pazzword should be HIGHLY RESTRICTED

s

FASSWORD

Cancel ] Apply ] ]

This dialog controls access to the setup menus and enables or disables the User Logon feature.

Setup Telescope and Observatory

L ozation I Telezcope Shyle I D I Dec. Az ] Focuz Az ACE Soft Pad ® ]
Telescope Extras 1 Telescope Parking ] Diome Shle 1 Time Zone ] Paszwords  Home ] FPEC 1
~Homing Start Pogition & Bamp Lengths — ~Welooity & Acceleration —
H.&. [Decimal hours] 14 Intermediate Vel [deqress/s) (0.25
Delta Dec. [degrees) 13 Final Vel [degrees/s] 0.0
Famp H.4. [degrees] 14-?5 Final e [degreesdz/=) 5.0
45 5
Bapbes ogees) — Home Park Offzets- 1

i~ Canditions , H.4. [arc seconds) -3585.8

Fertorm Zenith Park to start Dec. [are seconds] 1-8885.5

Restrict zearch ta initial cone Enable enginesring setup moda - |

Haorme DEC before starting HA

<

Cancel ] Apply ] ]

This dialog is used with telescopes having incremental on-axis encoders. It is not used for absolute

encoders systems.



SetupBEquipment Installed. ..

Another password-protected series of tabbed dialogs that with auxiliary instrumentation. Only those
dialogs relevant to your system are shown here.

Setup Auxiliary Equipment

‘weather Station ] Mirrar Shide ] Instrument Selector 1 ACE Filker Whesl] Guider Filler thel] = Slage Guider | =-Y Autoguider Stage I
B-Theta Autoguider Stage 1 Wideo Selector 1 Switch Bank. | ACE Linear Shutter 1 2-Port Autoguider Stage Autoquider

i Detectar Style — 7 ComPart
7 Maone & Mane T lanore Dec.
" Estemnal paddle Inputs ] 5
& ManinDL L # e
3 .
1~ Mosaic Setial Port T~ fa]

0k I Cancel ‘

‘weather Station ] Mirrar Shide ] Instrument Selector 1 ACE Filker Whesl] Guider Filler thel] * Slage Guider 1 =4 Autoguider Stage I
B-Theta Sutoguider Stage. Video Selector ] Switch Bank | ACE Linear Shutter 1 2-Port Autoguider Stage ] Autoguider ]

IV Widen Selector nstallzd

7 Everplex 800 " Prostar YH485C & ACE DIO CARD

—

0k I Cancel ‘

B-Theta Autoguider Stage ] Wideo Selector 1 Switch Bank I ACE Linear Shutter ] 2-Port Autoguider Stage I Autoguider I
Weather Station I Mirrar Slide 1 Instrument Selector i ACE Filter Whesl1 Guider Filter thel] » Slage Guider 1 = Autoguider Stage ]

Mot Installed :

* Yantage Pra’

 Monitor 11

— CLOSE Conditions 1 COMPORT

ird {3—‘ Fiain-Snowv sensors active * Maone
M {10 Minimum Dutside Temperature £~
[ [B5 Mainum Relative Humidiy &2
v W Marimum Wind Speed g
[ s e

ok I Cancel




SetupControlCardVersion

Reports the revision number of the telescope motion control card.

SetupControlCardiControl Card Diagnostics

The first dialog, AXES PARAMETERS, reports low-level motor and encoders counters registers, limit
switches, home sensors, current velocity, direction and other card parameters. Used by the System
Engineer as a diagnostic tool.

##ES PARSMETERS | Contral InDut
1~ Select Card |
& CARD |
o W z T
Mator Pasition |4534?23 144?9223 ]-?21 3726 }u
Ercodar Position |45338?4 144?9223 ;-5541 25 10
Cuirent Yelociy ]334 iU 12?02? 10
Limits [ E o 1
Direction |1 11 1-1 |
Harne: IU iU iU 10
Slip ID iu 10 o
Done Flag 'E_ {U_ - fﬂ_.

The second dialog, Control InOut, reports the low-level status of the digital i/o bits. The Names button
permits customization to suit the hardware installed.

ACE-RCS Diagnostics rz|

AXES PARAMETERS  ContialInOut. |

~ Input: 1 i~ Inputs  Select Card
00 [~ Handpad M 02 [ Handpad Dome R  CARDA
il [~ Handpad S 03 [~ Handpad Dome L
02 |~ HandpadE 10 W FIR Sensar
03 [~ Handpad# 11 [~ Petals Opened
o4 [~ Handpad Set 12 [~ Petals Elozed
05 | Handpad Slew 12 [~ Rain-Snow #1
2 Handpad Focus + 14 [~ RainSnow #2
0z Handpad Focus - 157 Rain-Snow #3




SetupControlCardAbsolute Encoders

[

s r T4 Lhis is another diagnostic tool. It shows the absolute encoder counts. The
C — J} ““encoders have 8192 pulses per revolution and up to 4096 revolutions. Image
EIRNEENNEEEEEAER

e Butaiicn apture shows the H.A worm at 5300 pulses on rotation number 12. Telescope
(5300 e Fs therefore in the west (positive rotation) at 95412 total counts and declination
| is North by 174811 counts. The H.A. worm is 5300/8192 of the way through its

[FATEIDLE B T [%otation. This can be used to map out periodic errors.

95412 174811
Rieset Zeropaints| JThe zeropoints should be at 0. If not, press ResetZeropoints.

Delta|0 Delts]0 kV
: ‘When the telescope is tracking the HourAngle encoder should be constantly

increasing. This tool is a easy way to check encoder functionality.

The ACEFlex™ Pointing Model.

The ACE Control System uses a grid map to determine the pointing corrections. This has distinct
advantages to alternative methods based on mechanical and optical modeling of the telescope. First, he
grid point method is independent of the telescope and hence the same technique can be used for all
telescopes. Second, the grid point model is able to learn in real time and as more points are added the
system is capable of extremely high accuracy.

| @ = Grid Point = Boundary

Exclusion Zone

The ACEFlex™ pointing model uses a series of grid points, fixed in (HA, DEC) or (AZ, ALT), which
are randomly scattered around the sky. Although the positions of the grid points is random, a spacing of
about 5 degrees on average, around the whole sky, will yield optimal results. Corrections are stored for
each grid point and the model takes into account mechanical mount flexure, tube flexure, bearing errors,
polar misalignment errors and refraction as a function of temperature and atmospheric pressure.

Depending on the grid density and the position of the target a 1, 2, 3 or 4 neighboring grid points will be
used in the model. Under normal circumstances 5 neighbors are used.



How to apply a Pointing Model.

You must have a sufficient User Level privileges to apply a model. Otherwise the menu option will not
be available.

SetupA CEFlex Pointing ModelApply Model displays the following dialog:

ACEF lex Pointing Model

Under normal circumstances the user does not need
i~ Girid Point Files [Check box ta apply mode] - 1 to enter this dialog. It is possible to select different
models depending on the instrumentation installed.
Also, as more points are added to the grid it
becomes more efficient to decrease the search radius
around the target star. A distance-weighted solution
will bias the correction to apply more weight to the
Pule  Zerith Elewhere | closer grid points. The temperature and pressure are

W E |D:"«.~'1'-.I:E Contral SeetemiCurrent B eleazehPomo j

[~ = |D:"-.-'1'-.EE Contral SugtemhCurrent BeleazehPomao ;I

i~ rid Paint Search Parameters -

l— l— stored for each grid point. The current temperature
within this radius [Degrees] of . can either be read by the weather station (if
Radial Distance (Degrees] |15 [15 a0 installed) or manually entered (which is the main
Hoi Aridle [Houts] 2 4 E reason an observer might want to use this dialog).

_ - — - Finally, the number of elements in the ephemeris is
Frmtn Degess | | | used to calculate the position of the telescope as a
 Model Weighting T _ functlon'of‘tlm‘e. If an auto—gulder is used the

_ _ _ _ _ ephemeris is ignored, otherwise the telescope

v Apply distance weighted solution [ Read Station ... .

re 2 positions are corrected to match the ephemeris.

Prower |'I 5
Fainting Ephemeriz Farameters

i'l Murmiber of elements Cancel
|'I E phemenz interval [zeconds)

| P(mB) {1000

Ok




How to create a Pointing Model.

You must have a sufficient User Level privileges to create a model. Otherwise the menu option will not

be available.

SetupA CEFlex Pointing ModelApply Model displays the following tabbed dialogs:

AceFlex Pointing Model

GiridPoint Selector | ACE Flen Database | RealTime Data Pad |
Pointing Map Star Catalog | ‘D:\."—‘«CE Cantral SpstemiCurent Releazet4CE_BSCE cat
~ Find Candidate Grid Point Star i~ Selection
Starhlame R.&. Dec, mag Angle ~
@ HaDec 993 0320 20.4 +7302 54 4.47 1.5 Star |33
© Alazimuth 331 03 1 43.8 +34 1322 4.82 4,28 RA  [032020. PMia [O008
A i4 87321 Per 0257 17.3 .+31 5603 | 5.11 4,55 Dec +29 D?g Phidec |-0.016
101262 A 0322 11.9 +27 36,27 5.52 2,66 i .
T ma +
Dec. |3U 971 0315 20,5 +30 33 24 5.52 0.63 c
e fras 1041 03 28 20.8 334827 5.61 4,59 Angle [1.25
e | 1013 0324 29.7 +333209 561 3.95
Max Angle. |5 94455 A 0308 36.7 +7904 37 5.72 1.74
95456 A 0312 14.2 +27 1525 5.79 7,67 GO TO STOP
e L 99553 An 031955.5 4270416 | 5.90 3.00 v
£ | >

The Grid Point Selector is used to find suitable grid-point stars. To use this dialog first open a catalog
using the Pointing Map Star Catalog button. The catalog ACE_BSC5 should be used. This is a
formatted copy of the Yale Bright Star Catalog #5. The name of the catalog appears in the green edit
box.

Next select a candidate grid point in terms of (HA, DEC) or (Az, Alt). For an equatorial telescope we
suggest using (HA, DEC) and when building the model to make rasters in HA at different declination
bands, typically, 0, 10, 20, 30, etc and then come back and fill in at band 5, 15, 25, etc.

The screen capture shows a selection at (HA=4, DEC=30) using all stars down to 8" magnitude within a
radius of 5 degrees of the grid point. A total of 19 stars were found. The stars are then listed in
magnitude order. To select by distance from the grid point select the Angle header. Double-click on the
desired star name and the selection will appear at the right side. Warning: Clicking on the GoTo button
will move the telescope without further prompting. As you have System Engineer status we assume that
you know what you are doing and have removed “annoying” reminder dialogs.

Once the telescope has arrived at the destination take an image, then use TelescopellenterCCD to
calculate the residual correction. Once the telescope has been centered it is time to save the grid point.

Click on the ACEFlexDatabase tab to select the other tabbed dialog. If a flex map is not open click on
Open FlexMap to open an existing file or create a new one. The name of the catalog appears in the
green edit box. Then use the Star Centered? Click to ADD button to add the new grid point. Grid
points have a unique ID based on the U.T. Date and the UT Time. To remove a grid point highlight that
point and click on the Delete button. The total number of grid points is also shown.



The database also keeps track of the current observer so that points can be removed based on date,
observer and other parameters.

AceFlex Pointing Model

GridPaint Selectar  ACE-Flex Database I Fieal-Time Dats Pad |

Open Flestdap | [DSACE Conlrol SystemtCunent Fislease\Pomanalan2005 s GiidPoints [138

dGrid Froint 10 Star ID [H.a. | D, | Delta Ha Delta Dec Azimith Attude | Delta Az | Delts alk [Eft |14
20050404-094535 4301 S08p UMa | 37126465 61.5861128 7402701018 -487.1536772 325.6180289 45.8924832  -7BG.9525420 -244.3263798% E
20050404-094759 |375723 UMa | 5.2867042  62.9266286 7911152859 -432.9672160 326.9424490 34.9291618 4594187283 -418.2114566 |

20050404-095053 (3391 SPi1UMa | 6.2084952  64.9618403  929.7738555  -200.4592240 330.9489401 295104369 740084458 4365327085
20050404-095351 (297551 Cam | 7.1324383 65.4183808  933.2173518 |  -176.9222946 334.0946113 | 244077680 43.1017190 )  -424.4822784 |
20050404-095543 | 2809 | 7.4863224 | €6.2772775 9747100684  -259.1901448 3361441106 23.0185152 27767931 -469.5785176
Z0050404-100930 | 3075 | 71725210 73.8327125 13597167894 |  -370.7450670 3474675400 75.7250356 -142,5240567  -484.5852409
20050404-101208 | 3719 | S.7Sv4don| 749696705 14099520202 -410.2225564 341.5125910 35.9844112 |  -442.5309355  -407.5518400
20050404-101415 | 4126 | 46750340 755561806 14598063030  -467.3902378 3426600209 300856355 -Be4.O3slide | -277.4696770
20050404-101607 | 4687 | 29821716 749711350 14463769532 -S42.4769965 345.2471378 44.2201683  -918.3775346 155351499
AONSN4N4-1N1923 15305 3 1IMi | 1.241290A | T4.4N1136/ | 14R3.ARRZZARE | -BAA.93IPERT | ARF ARRPARTS | 4R/, 954RN35 | -A7A.GANZZ2S AR5 4MN9R487
_ 3 i |
St | oo | e | BB
A screen capture showing the construction of a pointing model.
BB ACE RCS at Pomona College Dbservatory, Table Mountain, €& - N Observations — |§‘
B (o Soip Obsweatay Dome Tdescope Instrumeris Shesrvations TaolKk Hewiork yiew e ot
plalew |8 et sl 6emmeeEnnEEEs s sl 4k |
T l Name [ Dec. Epoch | PM(ra) |PH{dech [¥ Al
Salel} Center Apd7 CCD [2x] 2491 OApCMa  |0B4506.9 -164258 200000 -0.553 -1.205  -1.46 =| [ SYSTEM CLOCKS & TELESCOPE POSITION—| :':L‘_gm Detectar: ,Wlﬁ,ﬁ
Sh b FZ?Z_ 5340 164l Boo 1415397 +1910%7 200000 -1.083 -1.998 -0.04 il |2458465 6‘8755 i) 96f3 = EI:; By gj vt @
B Expostue

@ 7001 3ApLyr  |183656,3 1384701 200000 +0.202 +0.286 | 0.03
CenterStar | |170813ApAw |05 15414 +455953 200000 +0.076 -0.425 | 0.08
Doy sewp options 171319Bek O |05 14323 0R1206 200000 +0.000 -0.001 | 0.12

2993 10APCHMI 0739181 4051330 200000 -0.710 -1.023 | 038
Slit Azimuth |2020 2061SGAIPOH  |0SSS10.3 4072425 200000 +0.026 +0.009 | 0.50
' i 755753Ap Agl  |195047.0 +085206 200000 +0.538 +0.386 | 0.77
Next Mowe I‘Ogj 4 1457 07ARTau 0495552 +163033 200000 40,063 -0.190 | 0,85
SO05667AD Vi (1325116 110941 200000 -D.04 0028 | 0.98

SIDEREAL 08:21:28.7
Status Auto Dome 2990 76Bet Gem 0745163 4200134 200000 0628 -D.046 | 114

| l§é\%m oK
7924 50Ap Cyg  |204125.9 4451649 (200000 +0.003 +0.00Z 1.25
sl ~TELESOOPE EAST RA  Offset | Ha | Mount [EAST pesien RA Dec
Cowers Openad Narie [Genter com Instrurmnental 06:1454 1 -06:19:31
5 RA Track (1502 RA Dec Refracted 06:16:03 4 -06:17:68
-4.44 -91 63 arc_seconds ®
Dec. Track (0000 EI I l = —I Apparent 06:15:06.0 -06:16:36

CIVIL DATE I 2018050 PDT Mon Apr04.2

SAVE| [ AUTOSAVE EUSTERT OESERVATION

UT. DATE I 0318060 UTC  Tue Apr 0B, 2

@

i | Focus 106499 Center CCO ~Instrumental T oo (2]
RA Limits 0K | 200825 | 020835 [ 1872
K B ALT

Dec. Limits O
MAGNIFY | 222:30567 | 39:30:05
i corrections

AceFlex Pointing Model [Xr
SHE

GiidPaint Selector | ACE Flew Database |

Pointing Map Star Catalg | [DACE Conirol SystemiCuiret FieleaseVACE_BSL5.cat Add Grid Point| |8 nelghbors

1~ Find Candidate Grid Point Star——

StarName R, Dec. | ¥maq fngle |

 HADeo 200453Kap OHi |05 47 45.4 |—n9 a1l 2.06 nas | ||| St |27 BGamMon
O Ak zimuth 1998 14Zetlep |05 46573 144319 355 482 Re [061451. P [0008 R
Hi [25_ 2085 16Etalep 0556243 141004 3.71 4.52 bl || D [067629 PMdec [0013 ACE SoftPad
193749 Oni 053853.1 -07 1247 4.80 ERC vy [358
Dec |'7‘3- 2126 3 Mon 06 0150.4 |-103553 | 495 3.21 B

2106 2 Mon 055904.3 1-09.3330 5.03 2,53 Angle |382
Mag Limit e

20355 i (0551220 073105 535 257

Maw pnds |5 2021 0543365 l4z90L 549 446
2065 055443.6 114626 5.66 2,25 GO TO STOP

i alz 2130 060527.0 101434 587 _wi@
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