


 Rotation Angle to enter in the Series section.using a rotator, this is a handy reference for what
position angle. If you are x shows the active targets and their corresponding .  The hints for Sky flats are shown.  The right boThe left box will have suggestions for taking flats

 
  

 
  
� he left.gs and updates the times in the Session Window at tupdates the database with the current Series settinUpdate:  
  
�

FlipFlat/FlatMan as Light Source

pecified in the Series section.will immediately begins taking the flat frames as sFlat Frames Now:  
  
  

 
 

 maximum exposure settings from the Preference page,
en minimum and will try to achieve by adjusting the exposure betwe for flats.  This is target ADU level CCDAutoPilot Target ADUIn addition to the above controls, this adds a 

 

 
  

Flat Settings

Custom Light Source

 tab. 
  
  

 
 

Preference page, 
s from the posure between minimum and maximum exposure settingCDAutoPilot will try to achieve by adjusting the exshould be set as needed. This is target ADU level C

Target ADU ilters.  mes are sufficient to meet the target ADU for all f have to insure your min. and max. flat exposure tiappropriate points on the Options page and you will
nning programs at the need to turn the artificial source on and off by ru you can still take flats automatically.  You will If you have an unsupported artificial light source,

 

 
  

 

Flat Settings

Dark and Bias Frames

 tab. 
  
  

 
  

 
  
�

  not saved.frames.  The frames will be taken and read out but 
an reduce the residual bulk image (RBI) from light  the right will be taken.  For some sensors, this cwhen checked, the series of exposures as defined toFlush Imager: 

�   Number of flush exposuresNumber: 
�   Filter to use for flush exposuresFilter: 
�   Binning to use for flush exposuresBinning: 
� Exposure time in seconds to use for flush exposuresExp. Time:  
  
� he left.gs and updates the times in the Session Window at tupdates the database with the current Series settinUpdate:  
  
� ted.The number of times the active series will be repeaLoop Series:  
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� mes specified in the Series section.  immediately begins taking the dark and/or bias fraDark Frames Now:  

Calibration Frames Exposure Series

Sky as Flat Light Source (twilight or sky flats)

lat Light Source is used.The Series columns will change, depending on what F

Dusk Flats and Dawn Flats

 
  

 
  

 
  

 
  

 
  
�   eminder. fields for the series are grayed out as a visual rked, the series is skipped and the remainder of theWhen checked, the series is enabled.  When not checSeries: 
�   for a given series.This is the number of exposures that will be taken Number: 
�   sent.er wheel is not present, this entry will not be preto be used for the series exposure(s).  When a filtWhen using a filter wheel, this defines the filter Filter: 
�   ure(s).This is the binning to be used for the series exposBinning: 
�

page, 
d maximum exposure settings from the Preference chieve by adjusting the exposure between minimum anThis is target ADU level CCDAutoPilot will try to aTarget ADU: 

Flat Settings    tab.
�   t which you want to take your flats. be either a position angle or a rotator position aDepending on the Rotation Type selection, this willRotation Angle: 
�

  ll be ignored. position.  Select None and the rotator position wiframes.  Select Rotator to use the absolute rotator
 elect either PA East or PA West to match your lightch side of the meridian with an equatorial mount, sIf you are trying to match light frames taken on eaRotation Type: 

� You can enter a custom description here.  See the Description: File Setting

FlipFlat/FlatMan as Light Source

 topic for additional information. 
  
  

 
  

 
  
�   eminder. fields for the series are grayed out as a visual rked, the series is skipped and the remainder of theWhen checked, the series is enabled.  When not checSeries: 
�   for a given series.This is the number of exposures that will be taken Number: 
�   sent.er wheel is not present, this entry will not be preto be used for the series exposure(s).  When a filtWhen using a filter wheel, this defines the filter Filter: 
�   ure(s).This is the binning to be used for the series exposBinning: 
�

erence page, minimum and maximum exposure settings from the Pref
chosen so that an exposure between the he value should be between 0 and 255. It should be This sets the FlipFlat/FlatMan brightness level.  TLight Source Brightness: 

Flat Settings save these settings as a  tab, results in the Target ADU.  Once determined, Template 
  make future flat settings easier.

to 

�   t which you want to take your flats. be either a position angle or a rotator position aDepending on the Rotation Type selection, this willRotation Angle: 
�

  ll be ignored. position.  Select None and the rotator position wiframes.  Select Rotator to use the absolute rotator
 elect either PA East or PA West to match your lightch side of the meridian with an equatorial mount, sIf you are trying to match light frames taken on eaRotation Type: 

� You can enter a custom description here.  See the Description: File Setting

Custom Light Source

 topic for additional information. 
  
  

 
  

 
  
�   eminder. fields for the series are grayed out as a visual rked, the series is skipped and the remainder of theWhen checked, the series is enabled.  When not checSeries: 
�   for a given series.This is the number of exposures that will be taken Number: 
�   sent.er wheel is not present, this entry will not be preto be used for the series exposure(s).  When a filtWhen using a filter wheel, this defines the filter Filter: 
�   ure(s).This is the binning to be used for the series exposBinning: 
�   t which you want to take your flats. be either a position angle or a rotator position aDepending on the Rotation Type selection, this willRotation Angle: 
�

  ll be ignored. position.  Select None and the rotator position wiframes.  Select Rotator to use the absolute rotator
 elect either PA East or PA West to match your lightch side of the meridian with an equatorial mount, sIf you are trying to match light frames taken on eaRotation Type: 

� You can enter a custom description here.  See the Description: File Setting

Dark and Bias Frames

 topic for additional information. 
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�   eminder. fields for the series are grayed out as a visual rked, the series is skipped and the remainder of theWhen checked, the series is enabled.  When not checSeries: 
�   for a given series.This is the number of exposures that will be taken Number: 
�   sent.er wheel is not present, this entry will not be preto be used for the series exposure(s).  When a filtWhen using a filter wheel, this defines the filter Filter: 
�   ure(s).This is the binning to be used for the series exposBinning: 
�    the series exposure(s).This is the exposure time in seconds to be used forExp. Time: 
�   ngth dark frame. and set to 0 since a bias frame is a 0 exposure leWhen Bias is selected, the exposure time is ignoredDark/Bias: 
� You can enter a custom description here.  See the Description: File Setting topic for additional information. 
  
  

Templates

described in the 
taircase, as re two default templates provided for Shuffle and S series settings that are frequently used.  There aTemplates are a convenient way to enter a number of

 
  

Light Frames r M65: topic. For example, here is the series settings fo  
 

Load Templateselect hange this to a Shuffle plan by right-clicking and This is essentially a Staircase template.  We can c

 

 
  

 
 

r M65 now looks like this:After selecting the Shuffle template, the series fo
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tes: by setting up templates.  Here are my flats templat dawn, entering these each time can be streamlinedtransmissive order at dusk and the opposite order a
east to most  dusk flats.  Since the flats need to be taken in l.  Assume you have a rotator and need both dawn andYou can use templates on calibration frames as well

Examples

 to delete any template you wish.Delete TemplateFinally, you can right-click and select 

 deleted or renamed.)late.  (The template name you type over will not bebe asked if you want to overwrite the existing temp
dy exists, you will  names not have spaces.  If the template name alreax to enter the name for your new template. Templateusing the pulldown and then type in the pulldown bo

. You can review the existing template names by Save Template Ast p a series as you like and right-clicking and selecYou can also define your own templates by setting u

 
  

 
  

 
  
  

 
  

 
 

ve defined my dusk flats:using the ditto button.  Thus in three clicks, I ha
le in the first series and do this by simply entering the desired Rotation Ang all I have to enter is the Rotation Angle.  I can By selecting SkyE, the series are all populated and
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cted FlatManW for my dawn flats:, as taken with a FlatMan for example.  Here I seleI can set up similar templates for artificial flats  

 

number of templates you can enter. 
mit to the exposures and NarrowBand exposures.  There is no lig.  I have templates for Galaxy exposures, Cluster Templates can be a powerful aid in automated imagin

le and hit the ditto button.d again, all I need to do is enter the Rotation AngMy FlatMan brightness levels are already entered an

 

 
  

 
  

 

Options

escribed in its on topic.the last entry on the Shutdown page.  Each tab is don the Startup tab, through the Acquisition Tab to Activity flows top to bottom  from the first entry 
e top of the page.  ivided into 3 phases as indicated by the tabs at th during the course of a session.  The options are dOn this page, you can set the activities and events

 
  

 
 

Mount Options

 

 
  
  

 
  
You can select Tracking Off While Waiting or Park While Waiting For example, when I take dusk flats, I select  to determine what your mount does while waiting.  Tracking 
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Off While Waiting need this and can select  the zenith to facilitate cooling.  Others may not  so that the telescope will be pointed nominally to Park While Waiting . 
  
�

on the Info window to the left of the page.st all files in that folder, reporting the results CCDAutoPilot will run the assessment criteria again
d  it you can select a folder containing FITS data an Assess Data tab, this button will be active.  WithIf you have Data Assessment checked on Preferences,Assess Data: 

 
  
  
� ends the assessment activity in progress. Abort:  

Startup  
  

 
  
�

as needed by using the calendar pulldown.
on't forget to set the date  available.  If you use a specific time and date, dt a specific time and date is needed, the option isstart time from day to day.  However, if starting a

g the the latter is you don't have to worry about changinor at a time relative to sunset.  The advantage of The session can begin at as specific time and date Begin Session: 

 
  
� Check this to open the dome.Open Dome:  
  
�

rature.  Set the delay time you wish.the day and allow the cooler to reach a lower tempe
s can relieve any heat trapped in the dome during e having the cooler start.  In some situations, thiCheck if you want the dome to be open a while beforCooler Start Delay: 

 
  
� ecified temperature.When checked, this sets the imager cooler to the spSet Imager Cooler:  
  
� cified temperature.When checked, this sets to guider cooler to the speSet Guider Cooler:  
  
�

continue.
, the session will oolers haven't reached their specified temperaturese specified time.  If the time is elapsed and the ccooler(s) to reach their desired temperature for th

 ified temperatures.  CCDAutoPilot will wait for thecontinuing to allow the coolers to reach their specWhen checked, this waits the specified time before Wait for coolers: 

 
  

�

 space. argplication, enter them manually in the application requires any arguments to follow the ap
.  If the   to navigate to the specific application to be runation is entered.  To enter an application, hit theWhen checked, CCDAutoPilot will run whatever applicRun 1: 

 

Data Acquisition  
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� n at this point in the sequence.f there are active series, flat frames will be take(Dusk Flats): I  
  
�  6° below the horizon.) before proceeding.  (Civil dusk is when the sun isWhen checked, CCDautoPilot will wait for civil duskWait for Civil Dusk:  
  
�  will be taken at this point in the sequence.If there are active series, dark and/or bias frames(Darks before Light Frames):  
  

�  active target.  To enter an application, hit the ation is entered right before the slew to the firstWhen checked, CCDAutoPilot will run whatever applicRun 2:  to navigate to 
 space.argon, enter them manually in the tion requires any arguments to follow the applicatithe specific application to be run.  If the applica  

  
� ng the parameters set on the tes of the first target and execute a focus run usiIf checked, the telescope will slew to the coordinaFocus before Target Run Start: Focusing 

page. 
  
�  specified on the Light frames will be taken for the active target(s)(Light Frames): Session page. 
  
� erver.park position specified in your telescope control s When checked, the telescope will be parked at the Park Telescope:  
  
�  via your telescope control server.When checked, telescope tracking will be turned offTelescope Tracking Off:  
  

�

 space.argenter them manually in the  requires any arguments to follow the application, specific application to be run.  If the application
to the se.  To enter an application, hit the  to navigate ation is entered at the end of the Light Frames phaWhen checked, CCDAutoPilot will run whatever applicRun 3: 

 
  
� n the sequence.If checked, the dome will be closed at this point iClose Dome before Darks and Dawn Flats:  
  

�

 space.argon, enter them manually in the tion requires any arguments to follow the applicatithe specific application to be run.  If the applica
te to phase.  To enter an application, hit the  to navigaation is entered right before the next Dark Frames When checked, CCDAutoPilot will run whatever applicRun 4: 

 
  
�  will be taken at this point in the sequence.If there are active series, dark and/or bias frames:  (Darks after Light Frames)  
  
�

 space.argfollow the application, enter them manually in the run.  If the application requires any arguments to the  to navigate to the specific application to be 

n, hit fore the Dawn Flats phase..  To enter an applicatioation is entered after the Dark Frames phase and beWhen checked, CCDAutoPilot will run whatever applicRun 5: 

 
  
� en at this point in the sequence.If there are active series, flat frames will be tak(Dawn Flats):   
  

� hase..  To enter an application, hit the ation is entered immediately after the Dawn Flats pWhen checked, CCDAutoPilot will run whatever applicRun 6:  to navigate to the 
 space.argenter them manually in the  requires any arguments to follow the application, specific application to be run.  If the application  

  

Shutdown  
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�

Preferences page, 
e specified on the  when the sun reaches the Dawn Starting Sun AltitudWhen checked, light and dark frames will be abortedAbort Light and Dark Frames at Dawn: 

Flat Settings tab. 
  
� erver.park position specified in your telescope control s When checked, the telescope will be parked at the Park Telescope after Dawn Flats:  
  
�  via your telescope control server.When checked, telescope tracking will be turned offTelescope Tracking Off after Dawn Flats:  
  

�

 space.arghe application, enter them manually in the  the application requires any arguments to follow tnavigate to the specific application to be run.  If
t the  to racking is turned off.  To enter an application, hiation is entered after the telescope is parked or tWhen checked, CCDAutoPilot will run whatever applicRun 7: 

 
  
� n the sequence.If checked, the dome will be closed at this point iClose Dome after Dawn Flats:  
  
� Raise Cooler Set Point by 30 °C: to drive too hard when systems are left on  raised by 30°C.  This is to allow the coolers not If checked, the set points of the cooler(s) will be

he coolers before shutting down if desired.around the clock.  It can also be used to warm up t  
  

�

 space.argm manually in the  any arguments to follow the application, enter theapplication to be run.  If the application requires
ific er an application, hit the  to navigate to the specation is entered at the end of the session.  To entWhen checked, CCDAutoPilot will run whatever applicRun 8: 

 
  
  

Run

before continuing.
ppropriate action  the success of your session so that you can take alanned session.  Warnings are given that may impactOn this page you can review the settings for your p
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button initiates the session.  The Run Session The 

ettings and to aid in diagnosing a session. the start of your session log for recording your sThe contents of both of these windows are placed at

function.  
ed here, grouped by s and settings for all of the controls are replicat In addition to Event Times, your equipment settingThe lower window shows the review of your session. 

.the hope of making your session success more likelyare gleamed from customer inputs over the years in everything can possibly be checked, these warnings 
ile not ues that may make your session less successful.  Whlot examines your settings for any conflicts or issThe upper window is the Warnings window.  CCDAutoPi

 
  

 
  

 
  

 
  

Session play session information.  window will open if it is not already open and dis  

Session Running  
  
  

 every setting in Changes can be made to a running session for nearly the session window opens and the session begins.  Once the Run Session button is hit on the Run page,
. button to make changes while the session is pausedPause Sessione of course.  It is always best to use the the CCDAutoPilot window, except the current exposur  
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�

, i.e. it can be hidden by other windows. not checked, the status window's behavior is normal
 is s from hiding crucial session information.  When itt window on the desktop. This prevents other windowWhen checked, the Session window is made the topmosOn Top: 

 
  
  
�

   

hown below are used to indicate session activity. the upper right corner of the Session window and sThe state of the Session Window Controls located in

Session Window Controls

.ne, you can resume the run session where you paused via the Main CCDAutoPilot window.  When you are doalso a good time to make any changes to the session
ust something.  This is  to go out to the telescope, put a light on and adjresume the session.  This is convenient if you havebutton changes to Resume and hitting it again will 

his e exposure in process.  Once paused, the title of t an appropriate point, usually the completion of thThe Pause button allows the session to be paused atPauseSession: 

 
  
  

 
  

 
  

 

    

   Session Not Running         Session Running                           

                  
  

 
  
� Abort Session: es ls are removed.  When hit, the session abort routinWhen a session is running the Session Window ControThis is used to totally abort the running session. 

ed in an orderly e restored, the Abort Session routines have complet be grayed out. When the Session Window Controls arwill be initiated and the Abort Session button will
y doubt, close and restart  the proper state to restart a run.  If there is anompletely aborted the session in progress and is infashion..  Be sure to wait until CCDAutoPilot has c

Session Events

Session Info Tab

 open or closed as desired.CCDAutoPilot.  The status window can either be left  
  
  
  
  

 
  
  

 
  
� indicates the session start time.Session Start:  
  
�

Otherwise, it will indicate ASAP.
hat time.  st target on the Session page, this will indicate t the user has specified a delayed start for the firindicates the time the light frames will begin.  IfImaging Start: 

 
  
� including any dawn flatsindicates the expected ending time of the run, not Imaging End:  
  
�  will take place.  indicates when the next automatic focusing activityNext Focus:  
  
�

ere is no meridian flip with a fork mount.mount is being used, n/a will be indicated since th
indicate.  If a fork target is west of the meridian, this field will so es the expected time of the meridian flip.  If the If the target is east of the meridian, this indicatMeridian Flip: 

 
  
�

Target

indicates the time of local sunriseSunrise:  
  
  

 
  
� n page.indicates the target name, as defined on the SessioTarget:  
  
� indicates the altitude of the target.Altitude:  
  
� the meridian.indicates the time the target will transit (cross) Transit:  
  
�  Indicates the end imaging time for this target.End:  
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Focus 
 indicate "n/a".  Otherwise:If no focus program is used, all these entries will  

  
�

lative indicator of focus however.for stellar profile measurements.  HFD is a good re
ally used  the same as FWHM (Full Width Half Maximum) as norm, as reported by FocusMax.  This is not necessarilyindicates the Half-Flux Density of the focused starHFD: 

 
  
� sMax, for your focused position.indicates the focuser position, as reported by FocuPosition:  
  
�

xposure progress. s window to indicate various activities including eA status bar is provided at the bottom of the statu
Status Bar

is indicated.
re, then "n/a" mperature.  If the focuser doesn't report temperatu°F, °C, counts, etc.) the focuser in use reports teReports the ambient temperature in whatever units (Temp: 

 
  
  

 
 

Focusing
g focusing and reading the ring your session. There are many issues surroundinHere you set the various parameters for focusing du

 
  

Focusing Techniques

FocusMax

lected.focus deferral only occurs when Meridian Flip is se
d telescope.  This .This deferral does not take place with fork-mounte has crossed the meridian and the mount has flippedcrossing will be deferred until the after telescope

s of the meridian cusing activity scheduled to occur within 10 minuted telescope is pointed east of the meridian, any foFor all focusing servers, When an equatorial-mounte

hanges for the other programs.c will discuss FocusMax in detail and discuss the cdepending on the focusing server choice.  This topi
changes slightly, ich works best for your system.  the focusing page ne to use is a matter of personal preference and wh@focus2 and Maxim's internal focus routine. Which o

DSoft's ocusMax which works with both CCDSoft and Maxim, CCoPilot supports three automated focusing systems: Frecommended to aid in your Focusing choices. CCDAut
 topic is 

 
  

 
  
  

 
 

he method used, camera download time etc. add from 30 to 300 seconds or more, depending on tDepending on the method chosen, active focusing can
 do the focusing.  y point in time.  The trade-off here is the time toe expected to give you the most optimal focus at ansystem at appropriate times.  As such, this would b

 the focusactually s do not rely on predicting the focus position but ctive methods of focusing available.  Active methodWhen FocusMax is connected, there are a number of a

Focus Methods

ion window. recorded as a normal log and displayed in the Sesstelescope moving might be required. Its actions are
ssion that only focuses and does whatever other  uses the settings on this page to launch a mini-seFocus Now button to verify operation.  Focus Nowyou can use the

ed to CCDAutoPilot, ation for specifics.  Once all the software is linkroperly for your system.  Consult FocusMax documentBefore proceeding, insure that FocusMax is set up p

 

 
  

 
  

 
  

 
  
�    it is desired to use only filter offsets. No focusing is used. This setting might be used ifNone:
�

  nd will most likely be unsuccessful. there are, FocusMax will attempt to focus on that a
f xtended objects such as galaxies in the field but iield of view. This is fine if there are no bright e FocusMax will choose the brightest object in the fBrightest star in FOV:

�

   pixel box around it to focus.  FocusMax will use that coordinate with a 100 x 100star. Enter those coordinates in the X and Y boxes.
htest unbinned image and note the coordinates of the brigspecific x,y coordinate for a target star. Take an  One way to avoid the above problem is to select a Focus at X, Y:

�

  databases in TheSky.
of the Stellar Core  have the Guide Star Catalog (GSC) selected as one musts minimum altitude.  As a minimum, you pointing, focusing will always use a star above thi

Regardless of where the telescope is Minimum focus star altitude: .  elect the range that is appropriate for your systemfocus star - 4 to 7, 5 to 8, 6 to 9 and 7 to 10.  S
4 magnitude ranges are provided for the Magnitude Range:  er's FOV.  se the focus star will be to the center of the imagcenter of the FOV and allows you to specify how clo

ll be made, insuring the focus star is in the When checked, a precision slew to the focus star wiCenter Focus Star within: focusing. SkyStar has some additional options: 
to be used for TheSky to select stars of an appropriate magnitude nd uses the very powerful data query technology of technique guarantees a suitable star for focusing a

arget coordinates. This omatically once the telescope has returned to the t, it will be stopped for focusing and restarted autto the original location. If guiding was in process
w back  an nearby star, focus there using FocusMax and sleplate solve the current location, slew the scope to With this technique and TheSky, CCDAutoPilot will Sky Star:

� l version of PinPoint.  Unlike SkyStar, hin FocusMax using AcquireStar and requires the ful This is similar to Sky Star but it is all done witFocus Program Picks Star:
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  program.
rrors from the focus  use precision slew to correct any returning slew ee filter used for plate solving.  CCDAutoPilot willwhatever filter you use to focus on will be the sam

�

process will repeat l be performed; if it hasn't elapsed, the checking s has elapsed since the last focus, a focus run wildetermined before an exposure starts.  If xx minute
erval focus is ll be executed. In other words, the time for an int that is xx or more minutes after the last focus wiimaging session. The next exposure that comes along

after the start of the first target's he chosen focus method will be executed xx minutes  When checked and depending on the numeric entry, tRefocus every xx minutes:

rs in place, adjusting the  focus satisfactorily with all of the planned filte a brief series of exposures to insure FocusMax canbefore the next exposure starts.  You should set up
  usMax settings required.as described below. Make any adjustments to the Focfocus exposure to be appropriate to a given filter 

�

  focal, you should determine and use filter offsets. for different filters. If your filters are not paravoid having to deal with different focus exposures
can se one specific filter for focusing.  That way you ey all focus at the same point, you may choose to u If your filters are sufficiently parfocal, i.e. thFilter for Focusing:

�

r it in the Post ns at each location.  Calculate the offset and entetermine these values.  Average a number of focus ruthe corner.  You can use the Focus Now button to de
s 60% of the way to oint away from the center.  A good starting point i center of your OTA and then determine it at some pcenter and edge.  First, determine the focus at the

 focus position between  chip, there can be a significant difference in the's without a field flattener and/or a large imagingfocusing at the edge of the field of view.  For OTA
 difference" between perfect focus at the center and OTA field curvature.  The intent is to "split the This setting can be used to minimize the effects ofPost Focus Offset: 

added or subtracted to ter achieving focus, the post focus offset will be tar option and SkyStar focusing should be used.  AfFocus Offset.  For best results, the Center Focus S
  ry.the focus results, according to the sign of the ent

�

Note:plied Compensation Slope. , based on the current temperature and the user-supBetween exposures, the focus point will be adjusted
will be redefined.  cus adjustment, the starting point and temperature  starting temperature noted.  At each subsequent fobe determined at the beginning of a session and the

starting point will as that reported as Temperature Source.  The focus  °F or counts used for the measurement is the same temperature.  Be sure the temperature reported, °C,
 count per unit he compensation slope should be in units of focusera.  A least squares fit then gives a good slope.  Ttemperature change is a good way to get the raw dat

 during a period of  minute exposures and a focus before every exposurend calculate the slope.  An imaging session with 10measure the focus point at different temperatures a
rocess is to s to determine the compensation slope.  The basic pe compensation can not be used.  There are many wayselected does not report temperature and temperatur

 in the status bar.  If "n/a" is shown, the source  is changed, the reported temperature will be shownTemperature Sourcecounts/temperature needed to maintain focus.  When 
 value should be  that appropriately characterizes the system.  ThisCompensation Slope user must provide a compensation.  To use temperature compensation, the

me for temperature  and a 5 second delay will be initiated to allow tiposure, temperature compensation will be re-enabledthe main exposure. At the conclusion of the main ex
sation will be disabled automatically during ompensation, it will be enabled. Temperature compen is checked and your focuser supports temperature cUse Temp. Slope ofIf 

Temperature Compensation

choose one if you are using this option.
ake sure you oices will be selectable as temperature sources.  Mams are connected to CCDAutoPilot, the available chrefocus as needed.  Depending on what control progr

, and Temperature Source, enter a suitable change amount, select the Focus on Temp Change ofus, you can check how much of a change will adversely impact your foc
 and knowing .  Thus, having a source of temperature measurementhat your focus moves out of the Critical Focus zonerefocus every time the temperature change is such t
 may elect to nowing how much temperature impacts your focus, you, it is possible to refocus only when necessary.  KBy characterizing your imaging system's performance

Temperature Dependent Refocus

n to where it was before the focus routine started.ivity in progress and resetting the focuser positioafter the specified timeout, aborting the focus act
ue   By setting this timeout, your session will continng to a focus position that meets its requirements.Occasionally a focus routine can end up never gettiFocus Timeout: 

 
  

 

 
  

 

 If focuser temperature compensation 

CCDSoft @Focus2 Differences

inked.program, it must be disabled when CCDAutoPilot is lis enabled in either your focuser or focus control  
  
  

 
 

Maxim

 to find focus stars. is not needed since it uses its own database queryMagnitude Range as shown above and the Focus Methods@Focus 2 has a limited choices of 

 

 
 

  
  
  
  

 
  
 

  

, as shown above.Focus MethodsMaxim's internal focus routine fewer 

 

 
  

 
  
  
  
  
  
  

  
  
  
  
  
  
  

Filter Factors

FocusMax and Maxim Filter Factors

programs that are described here.There are some differences between the three focus 
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ned filters in your camera server program.There will be as many entries here as you have defi

 
  
  

 
  
  
�

omatically using the wizard described e focus position. Focus Offsets can be measured autautomatic focusing will start closer to the ultimat
ng the offset.  That way, p the active focusing method considerably by enteriers, are sufficiently non-parfocal, you can speed uentry.  If some filters, typically some Halpha filt

ue as that of the first filter  at the top sets all filter offsets to the same valuld enter 0 for all the filter offsets. The  buttonthey all focus at the same focuser position, you wo

  If your filters are parfocal, i.e. late solving - usually a clear or luminance filter.erence filter should be the filter you select for peither + or -, relative to that reference.  The ref
he reference and the others would move an amount,  for a given filter. Normally one filter would be tenter how many counts you wish your focuser to moveFocus Offset: 

here. 
  
�

CCDSoft @Focus2 Filter Factors

arrow band filters such as Halpha or OIII.for color filters and a 2 - 4 second exposure for n
t set a 1 sec. exposure or less transparent filters.  For example, you migh filter and the exposure time should be increased fexposure is suitable for focusing through the clear

exposure.  With most systems, the shortest nt entry point for the FocusMax and Maxim starting As mentioned above, these fields provide a convenieFocus Exposure: 

 
  
  

 
 

ned filters in your camera server program.There will be as many entries here as you have defi

 

 
  

 
  
�

omatically using the wizard described e focus position. Focus Offsets can be measured autautomatic focusing will start closer to the ultimat
ng the offset.  That way, p the active focusing method considerably by enteriers, are sufficiently non-parfocal, you can speed uentry.  If some filters, typically some Halpha filt

ue as that of the first filter  at the top sets all filter offsets to the same valuld enter 0 for all the filter offsets. The  buttonthey all focus at the same focuser position, you wo

  If your filters are parfocal, i.e. late solving - usually a clear or luminance filter.erence filter should be the filter you select for peither + or -, relative to that reference.  The ref
he reference and the others would move an amount,  for a given filter. Normally one filter would be tenter how many counts you wish your focuser to moveFocus Offset: 

here

one of the Stellar Core databases in TheSky.
 have the Guide Star Catalog (GSC) selected as must minimum, you lways use a star above this minimum altitude.  As aof where the telescope is pointing, focusing will a

 us star altitude: Regardless 

  
�

  program.
rrors from the focus  use precision slew to correct any returning slew ee filter used for plate solving.  CCDAutoPilot willwhatever filter you use to focus on will be the sam

l version of PinPoint.  Unlike SkyStar, hin FocusMax using AcquireStar and requires the ful This is similar to Sky Star but it is all done witFocus Program Picks Star:

�

process will repeat l be performed; if it hasn't elapsed, the checking s has elapsed since the last focus, a focus run wildetermined before an exposure starts.  If xx minute
erval focus is ll be executed. In other words, the time for an int that is xx or more minutes after the last focus wiimaging session. The next exposure that comes along

after the start of the first target's he chosen focus method will be executed xx minutes  When checked and depending on the numeric entry, tRefocus every xx minutes:

rs in place, adjusting the  focus satisfactorily with all of the planned filte a brief series of exposures to insure FocusMax canbefore the next exposure starts.  You should set up
  usMax settings required.as described below. Make any adjustments to the Focfocus exposure to be appropriate to a given filter 

�

  focal, you should determine and use filter offsets. for different filters. If your filters are not paravoid having to deal with different focus exposures
can se one specific filter for focusing.  That way you ey all focus at the same point, you may choose to u If your filters are sufficiently parfocal, i.e. thFilter for Focusing:

�

r it in the Post ns at each location.  Calculate the offset and entetermine these values.  Average a number of focus ruthe corner.  You can use the Focus Now button to de
s 60% of the way to oint away from the center.  A good starting point i center of your OTA and then determine it at some pcenter and edge.  First, determine the focus at the

 focus position between  chip, there can be a significant difference in the's without a field flattener and/or a large imagingfocusing at the edge of the field of view.  For OTA
 difference" between perfect focus at the center and OTA field curvature.  The intent is to "split the This setting can be used to minimize the effects ofPost Focus Offset: 

added or subtracted to ter achieving focus, the post focus offset will be tar option and SkyStar focusing should be used.  AfFocus Offset.  For best results, the Center Focus S
ry.the focus results, according to the sign of the ent   
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�

Note:plied Compensation Slope. , based on the current temperature and the user-supBetween exposures, the focus point will be adjusted
will be redefined.  cus adjustment, the starting point and temperature  starting temperature noted.  At each subsequent fobe determined at the beginning of a session and the

starting point will as that reported as Temperature Source.  The focus  °F or counts used for the measurement is the same temperature.  Be sure the temperature reported, °C,
 count per unit he compensation slope should be in units of focusera.  A least squares fit then gives a good slope.  Ttemperature change is a good way to get the raw dat

 during a period of  minute exposures and a focus before every exposurend calculate the slope.  An imaging session with 10measure the focus point at different temperatures a
rocess is to s to determine the compensation slope.  The basic pe compensation can not be used.  There are many wayselected does not report temperature and temperatur

 in the status bar.  If "n/a" is shown, the source  is changed, the reported temperature will be shownTemperature Sourcecounts/temperature needed to maintain focus.  When 
 value should be  that appropriately characterizes the system.  ThisCompensation Slope user must provide a compensation.  To use temperature compensation, the

me for temperature  and a 5 second delay will be initiated to allow tiposure, temperature compensation will be re-enabledthe main exposure. At the conclusion of the main ex
sation will be disabled automatically during ompensation, it will be enabled. Temperature compen is checked and your focuser supports temperature cUse Temp. Slope ofIf 

Temperature Compensation

choose one if you are using this option.
ake sure you oices will be selectable as temperature sources.  Mams are connected to CCDAutoPilot, the available chrefocus as needed.  Depending on what control progr

, and Temperature Source, enter a suitable change amount, select the Focus on Temp Change ofus, you can check how much of a change will adversely impact your foc
 and knowing .  Thus, having a source of temperature measurementhat your focus moves out of the Critical Focus zonerefocus every time the temperature change is such t
 may elect to nowing how much temperature impacts your focus, you, it is possible to refocus only when necessary.  KBy characterizing your imaging system's performance

Temperature Dependent Refocus

n to where it was before the focus routine started.ivity in progress and resetting the focuser positioafter the specified timeout, aborting the focus act
ue   By setting this timeout, your session will continng to a focus position that meets its requirements.Occasionally a focus routine can end up never gettiFocus Timeout: 

 
  

 

 
  

 

 If focuser temperature compensation 

CCDSoft @Focus2 Differences

inked.program, it must be disabled when CCDAutoPilot is lis enabled in either your focuser or focus control  
  
  

 
 

Maxim

 to find focus stars. is not needed since it uses its own database queryMagnitude Range as shown above and the Focus Methods@Focus 2 has a limited choices of 

 

 
 

  
  
  
  

 
  
 

  

, as shown above.Focus MethodsMaxim's internal focus routine fewer 

 

 
  

 
  
  
  
  
  
  

  
  
  
  
  
  
  

Guiding

here.crossing with an equatorial mount are also entered 
n choices for meridian nge to the select the desired operation.  The actiounguided operation.  Click on the tab at top to chaHere is where you set the parameters for guided or 
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Guided Operation  
 

shed in CCDAutoPilot. l program. Initial guide star detection is accompliwill be developed and applied to your camera controrotation your camera is, the optimal guide vectors 
ky and at what iding. Regardless of where you are pointed in the sates the guided operation parameters for optimal guAfter successful initialization, CCDAutoPilot autom

 

 
  

guide star exposure, three ct via an outlier rejection routine. For automatic to avoid selecting a cosmic ray hit or other artifaIts location is determined through three exposures 
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smoother and artifact-free. See 
esultant image is /cold pixel routine can ever hope to achieve. The rfic artifacts are removed, much better than any hotcold pixels, cosmic ray hits and other sensor-speci
ly combined, hot and p. When the resultant images are aligned and proper image will be slightly displaced on the imager chirepositions the guide star to the new location, the

he guider control ures in either a random or optimized manner. When tion on the guider chip is moved between image exposDithering is a process whereby the guide star locat
Dithering

star if at all possible.(see below) is invoked to try to recover the guide 
ecovery routine t due to passing clouds, the Automatic Guide Star Re guide exposure time. And if the guide star is losmeasurements are averaged to more accurately set th

 
  

 

this link  

he dither is user-definable.  ovement. Both options are provided. The amount of tartifacts while minimizing the overall guide star m
sub-exposures trolled manner to maximize separation between each etermined by a random number generator, or in a conDithering can be done either totally randomly, as d

for more details on this technique. 

Here 
amount of dithering.

is a discussion on how to set the 
 

�   Select Enhanced (preferred), Random or None.Dither method: 
�

  t for any specified focusing actions.guiding will not be stopped between exposures excepsub-exposure is ± 3 pixels. If dither is set to 0, 
o the first rd exposure is 6 pixels but the movement relative t Thus the total movement between the second and thifrom the first exposure.position of the guide star - 3 pixels 

d will move the X e X position of the guide star + 3 pixels. The thir star position undisturbed. The second will move thpixels. The first sub-exposure will leave the guide
ced Dithering is selected with a Max Dither of 3 he starting direction. As an example, suppose EnhanThis is the peak dither value and can go +/- from tMax. Pixel Dither: 

�

-specified tolerance in a user-he guide star position is not recovered to the userhappening in an attempt to minimize data loss. If t
revent this from d the guide star. CCDAutoPilot has a technique to pes the telescope off the target in its quest to finMany times when a guide star fades, the guider driv

Automatic Guide Star Recovery (AGRS)

experiment if you desire.
you can ings page. This can be a starting point from which n the parameters of your system entered on the settthis button will enter a Max. Dither value, based oSuggest: 

 
  

 

specified number of attempts, AGRS institutes 
e star search from driving is allowed to continue unguided to prevent the guid guide star. If all those attempts fail, the image a number of procedures in an attempt to recover the

ied upon for equipment protection. weather condition, although this should not be relfor some users in alerting them to an impending bad
proved instrumental f the failed guide star recovery attempt. This has e Alarm can be sounded to alert a nearby operator oand guiding continues on target. An optional Audibl

guide star is recovered , if the passing cloud has passed for example, the eated at the start of the next sub-exposure so thatthe telescope from its intended target. AGRS is rep

 
� Max. Guide Error: to get This entry specifies the value the guide error has sabled; if it is any other value, AGRS is enabled.  If the maximum error is specified at 0, AGRS is di

  s permitted to continue.down to during guider restart before the exposure i
�

get to your target level each series and after a meridian flip. If it can't ify. This automatic setting is done at the star of Exposure time and Max. Guide Exposure time you spec
the Min. Guide  the Target Guide Exposure you have entered within ill set the guide exposure automatically to achieveWhen Auto Guide Exposure is checked, CCDAutoPilot w

Automatic Guide Exposure

r Cycles. AGRS is activated.specified Maxim Error in the specified Maximum Erro
the guider does not get the guide error below the t the guide star error below the Maximum Error. If  This specifies how many tries the guider has to geMax. Error Cycles:

 
  

 

 is too low. or to the Max. Guide Exposure time if the Guide ADU. Guide Exposure time if the Guide ADU is too high within the range you specify, it will go to the Min  
Guide Exposure rayed out as a reminder except in one case. If the settings on the Light Frames page are ignored and gWhen using Auto Guide Exposure, the Guide Exposure 

you have a non-
to avoid the series being unguided. Once before you select Automatic Guide Exposure, for the series you wish to be guided guided imaging, be sure to enter non-zero value(s) 

atic Guide Exposure for ro value Guide Exposure. If you intend to use Automesire for unguided imaging for the series with a zeon the Lights page is 0, this is interpreted as a d

uide e in the range you specify, between Min. and Max. GoMatic Guide Exposure and the guide exposure will bzero value entered, 1 sec. will suffice, select Aut
Exposure. 
  
� Use Maxim Guide Star Detection: oPilot to select an appropriate lematic. Even though every effort is made by CCDAutWith some guiders, guide star detection may be prob

rs for guiding.)CCDAutoPilot uses technology to avoid saturated sta
 unsaturated stars. reed that best guiding performance is obtained witho ignore saturated guide stars. (It is generally agGuide Exposure is not possible nor is the ability t
on is checked, Auto this box allows this option. Note that if this optiuse Maxim's guide star selection routine. Checking guide star, in some cases it may be appropriate to 

 
  
� Audible Alarm: perator of AGSR activation.  You can replace this through your computer's speakers to alert a local oWhen checked, an somewhat annoying sound is played 

it alarm.wav. be sure your other file is a .wav format and name ry with the name alarm.wav with another file.  Justsound file, which is located in the program directo  
  
�

series on the Session page. sure to set the Guide Time appropriately for each measure the guide star.  When using this option, be
 be stopped to  when this option is selected since the guider mustable. Auotmatic guide star exposure can not be usedphotometry when disruption for dithering is undesir

is is useful for multi-filter sures.  The dithering must be set to 0 as well.  ThWhen checked, the guider is not stopped during expoGuide Through Series Changes: 

 
  
�

exposure.
to center the adaptive optic at the start of every Start of Every Exposure to center before the first exposure of a series or Start of Each Series for no centering, None 

 select nt other than 50% when slewing to a target. You caning, the mirror/glass position could be at some poi: When an Adaptive Optic corrector is used for guidAO Center

 

Unguided Operation  
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he dither is user-definable.  ovement. Both options are provided. The amount of tartifacts while minimizing the overall guide star m
sub-exposures trolled manner to maximize separation between each etermined by a random number generator, or in a conDithering can be done either totally randomly, as d

e, the mount is moved slightly between exposures.ccrue during Guided Operation can be achieved.  HerDuring unguided operation, the same benefits that a

 
  

 
  

Here 
amount of dithering.

is a discussion on how to set the 
 

�   Select Enhanced (preferred), Random or None.Dither method: 
�

  osures.is set to 0,the mount will not be moved between exp
r  to the first sub-exposure is ± 3 arc-sec. If ditherd exposure is 6 arc-sec. but the movement relative Thus the total movement between the second and thithe first exposure.

from t - 3 arc-sec.unt +3 arc-sec. in RA. The third will move the mount position undisturbed. The second will move the moarc-sec. The first sub-exposure will leave the moun
ced Dithering is selected with a Max Dither of 3 he starting direction. As an example, suppose EnhanThis is the peak dither value and can go +/- from tMax. Pixel Dither: 

�

 and after the specified interval has elapsed. precision slew after the current exposure completes
igned to the target coordinates via a n-zero value is entered, the telescope will be realIf 0 is entered, this function is disabled. If a noRealign to Target Frequency (min.): 

 has exceeded the realignment period.only as long as the time between SkyStar focus runs
ic realignment will occur ng that process. If that is used, additional period is implemented, target realignment will occur duricoordinates. If any periodic focusing using SkyStar
ealigned to the target using this feature, the telescope is periodically r the mount will gradually track off the target. By When a long series of unguided exposures are taken,

Periodic Realignment

experiment if you desire.
you can ings page. This can be a starting point from which n the parameters of your system entered on the settthis button will enter a Max. Dither value, based oSuggest: 

 
  

 

 

 

Meridian Crossing  
  

 
  

ork mount, a decision is even crossed.  While this is of no concern with a fal mount, eventually the meridian is approached or When tracking a target in the east with an equatori

successful plate solving and Initialization.
 flipping depends on s is accomplished automatically. Automatic meridianuide calibration is appropriately adjusted. All thirotated by 180°, the guide star is reacquired and g
ployed, the camera is dian and then continue tracking. If a rotator is eme, move the telescope to the other side of the meritrack a target up to the meridian, stop the exposur
owing the telescope to equivalent of a fork mount. This is achieved by allre to turn an equatorial mount into the functional Automatic meridian flipping essentially uses softwa

 west side of the meridian. pick up the target after flipping the mount on the, where CCDAutoPilot makes the changes necessary toMeridian Flipnext target, or 
d and CCDAutoPilot moves on to the , whereby data acquisition for this target is halteMeridian Abortically two choices.  required for equatorial mount users.  There are bas
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�

will work.
egative value that  experimentation may be required for the smallest n the meridian before meridian flip is enabled. Someto -10 or so, the target RA will be 10 minutes past

ridian Tracking ion whose RA has passed the meridian. By setting Meyour mount has some ambiguity in slewing to a locatinterference with a camera. It can also be used if 
h (Alt. = 90°) due to  if you cannot allow your OTA to point to the zenitor the specified number of minutes. This is helpfulup 1 hour in RA in the east and the session waits f

, the mount backs If the value entered is negativeghtly with TheSky. aDome has no such limitation since it integrates tiis disabled 2 minutes before a meridian flip. Autom
e dome tracking  crossing the meridian by the PM Tracking time sincrvatory control should insure their shutters permitflip. Observatory users using DDW or ASCOM for obse
or the meridian ore meridian crossing and eliminate the wait time fngs, you may be able to get another exposure in befnumber of minutes. Depending on the above two setti

the your specified an track past the meridian and defers the flip for , this indicates the number of minutes your mount cveTrack Past Meridian: If the value entered is positi

 
  
�

  s on the east side of the meridian.west of the meridian will be the same orientation a
 rotator movement by 180°. Thus the images on the ot, the meridian crossing event will also trigger aIf checked and a rotator is connected to CCDAutoPilRotate on Flip: 

  
�

  .he AM stop offset setting and it should be set to 0to the target. This should eliminate the need for tmeridian, which will force the flip, and then back 
e ng Safety Slew will slew the mount one hour past th though the target has crossed the meridian. CheckiSome mounts, notably the Gemini, will not flip evenSafety Slew: 

  
�

  either Allow Re-sync or Tpoint but not both.
ccuracies. Use  is not recommended and will result in pointing inabe disabled as repeated syncing into a Tpoint modelTpoint model. If checked, any Tpoint models should 
 with a suitable tups with good pointing accuracy as may be obtainedion. This option should be cleared for permanent secorrecting slew is made from the plate solved posit

is no sync and the ointing accuracy. If this option is cleared, there ended for portable setups or for setups with poor pcorrecting slew is then from this reference. Recomm
 sync'd to the center of the solved image. The ate solved after a meridian flip. The mount is thenIf this option is checked, an image is taken and plAllow Sync After Flip: 

  
�

ample in the case of an Astro-e meridian, the flip can be deferred longer, for exIf your mount is capable of longer tracking past th

20:54:18 Meridian flip starting...
20:54:18 Waiting for meridian flip time...
>>> And then the mount flipped immediately.

fit20:54:15 D:\Astronomy\070206_M1\Clear356E_M1_00006.
20:43:31 Exposing...

time but before the 10 minute buffer elapsed.>>> The exposure completed after the meridian flip 
he buffer time>>> The mount would have flipped at 20:51 without t

20:05:49 Meridian flip after 20:51 Tue 6 Feb
: 358.420:05:49 Target RA: 05 34 30.2, Dec: +21 59 17 , PA

20:05:49 Solved RA: 05 34 30.2, Dec: +21 59 17 
20:02:28 Set: 03:50 7 Feb
20:02:28 45° W elevation: 00:09 7 Feb
20:02:28 Transit: 20:50 6 Feb
20:02:28 45° E elevation: 17:32 6 Feb
20:02:28 Rise: 13:51 6 Feb
20:02:28 Target: M1
>>> Here is the target information

racking set at 10 minutes:Here are some excerpts from an actual log with PM T
22:09 Take 10 minute exposure
22:05 Flip meridian
22:00 Wait for meridian flip
21:50 Take 10 minute exposure

e resultNow, if PM Tracking were set to 0, this would be th
22:18 Take 10 minute exposure
22:15 Flip meridian
22:05 (Time to flip - deferred)
22:00 Take 10 minute exposure
21:50 Take 10 minute exposure

you might see:crossing is at 22:05. Here is a schedule of events 
n  mount approaches the meridian. Assume your meridia are taking 10 minute sub-exposures at the time the to 12 minutes for a safety margin. Now, assume youMeridian

Track Past he afely track past the meridian for 15 minutes. Set t. Let's assume you have determined your mount can s(the mount) knows it is time to flip and will do so
 the meridian before it  is the amount of time your mount has to track pastTrack Past Meridianur meridian usage efficiency. With the various time settings, you can increase yo

Tips on efficient meridian usage

before the next exposure. 
an flip and  page will be executed immediately after the meridi When checked, the focus method chosen on the FocusFocus after Flip:guide star and tell it to continue. 

d, the run will pause until you select a tar in the field will be used to guide. If unchecke If checked, an automatic detect of the brightest sAuto Guide Star Select After Flip:

 
  
  

 

 
  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
Physics mount which can track for a number of 

 at various camera rotations. te your camera, you should also verify this settingdeclinations, while watching the mount. If you rota
ion, you should also experiment at various . In addition to consulting your mount's documentatTrack Past MeridianIt is up to the user to determine the proper Warning: 

mera size and orientation, declination, etc.hours past the meridian, depending on telescope, ca  
  

 

Settings
picst your needs.  Each tab is discussed in the next toHere is where you can customize CCDAutoPilot to mee
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n actions of tools and wizards on this page.The Log window on the left is used to record certai

 
  
  

 

Plate Solving  
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Plate Solve Settings

 
  
  

 
  
� exposures.Enter the exposure time in seconds for plate solve Exposure:  
  
� sSelect the binning desired for plate solve exposureBinning:  
  
� such as luminance or clearure.  Usually this is the most transmissive filter Select the filter desired for the plate solve exposFilter:  
  
� ame may result in faster plate solving.If you have a wide field system, selecting a sub-frSub-frame:  
  
� Min Stars: nts a safe er too low may lead to a false solution. 15 represea plate solution to be accepted.  Setting this numbThis sets the minimum number of stars required for 

minimum. 
  
�

PinPoint Settings

-dark.dark subtracted.  Unchecking this box disables autoWhen CCDSoft is used, the plate exposures are auto-Use Autodark:  
  
  
  

 
  
� ery well but other catalogs are also supported.late solving.  For most users, GSC-ACT will serve vSelect the desired stellar catalog to be used for pCatalog:  
  

� h the catalog selected above.hosen stellar catalog.  This catalog must agree witPress the  to navigate to the root folder of your cCatalog Path:  
  
�

probable albeit with increased solve times. 
 more ise, increasing this value can make plate solutionsearch for a solution.  If your pointing is not precSets how much beyond the imager FOV PinPoint will sExpansion: 

 

File Settings  
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ult settings are used. If you erent frame types.  If the field is blank, the defaindividual folders which can be customized for diffThe folder structure consists of a base folder and 

Folders

 
  
  

 
  

want to clear a folder's path, hit the 

character by specific information as defined below:
cter and the following ter followed by a letter will replace the '%' charas not legal as part of a file name but a '%' characcan be used for each frame type.  A '%' character i

t.  File name templates nce number, followed by an extension, typically .fie appropriate template, followed by a 5 digit sequeFile names consist of the file naming defined by th

File Names

(My)Documents\CCDWare\CCDAutoPilot5\Images\
older iss.  If the base folder is blank, the default base f button and then select Cancel when the window open  

 
  
  

 
  

 
  
� te as part of the file name enters the session starting d%a A  
  
� inning for the specific exposureenters the %b B  
  
� ooler temperature for the specific exposureenters the imager's %c C  
  
� egrees for the specific exposure enters the rotation angle in %d D  
  
� conds for the specific exposureenters the exposure time in s%e E  
  
� ilter name for the specific exposure enters the %f F  
  
�  exposuremage type: Bias, Dark, Flat, Light for the specific enters the %i I  
  
� inutes for the specific exposure enters the exposure time in %m M  
  
� ut mode for the specific exposure (Maxim only)enters the read%o O  
  
� lyfic exposure.  This is applicable to flat frames onotation type: PAEast, PAWest, Rotator for the speci enters the %r R  
  
� the specific exposureide of the meridian: E for east or W for west. for enters the %s S  
  
� arget name for the specific exposure enters the %t T  
  
�

the previous one.
e used as subsequent exposures will overwrite  very special situations and should not generally bumber from being entered.  Caution: this is used in a serial prevents%n N

 
  
  

ctly as entered for all file names ter after the '%' character, it will be entered exaeceded by a '%' character or after the first characIf any text is entered in a template that is not pr

n.e file templates before committing them to a sessiothe tool tip window.  This way you can check out th
sample file name in hovering the mouse over the space.  You will see a ring the text in the space for each frame type and You can experiment with different templates by ente

me is the text preceding the backslash.' is entered, a new folder will be created whose na'\If the backslash character, 

for the given frame type. 
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�

certainly can be reset if desired.
ly to reset this for each session but it ill be used for a session.  There is no need normalThis represents the starting sequence number that wStarting Sequence Number: 

 
  
�

 the name of the driver used.keyword is left blank, the camera server will enterINSTRUME very frame.  If the These keywords are entered in the FITS header for e

FITS Keywords

y your processing application.This normally ".fit" but can be changed if needed bFile Name Extension:  
  
  
  

 
  

 
  
�

Standard keywords be used. 
nded that the s Frame and Flat Field respectively.  It is recommestandard will be used, Light Frame, Dark Frame, BiaBIAS and Flat, respectively.  If cleared, the SBIG 

d flat frame will be used - LIGHT, DARK, essional for light frame, dark frame, bias frame anis checked, the FITS Keyword IMAGETYP will use profStandard Keywords: 

 

Flat Settings  
  
 

 to calibrate the flat exposure limit such that a bias frame is sufficientMaximum distorting the flats.  Set a exposure limit to prevent any shutter effects from Minimum Set a 

Exposure Limits

 

 
  
  
  
  

 
  

ark frames.without having to worry about matching or scaling d

Flat Bias ADU and enter that average in Auto Measure Bias for Flatscan uncheck 
e bias ADU, you o determine exposure time.  If you know your averag0, CCDAutoPilot will use 32,000 as the Target ADU tthe Target ADU is 30,000 and the bias level is 2,00

ure.  For example, if ras, will not result in an under-exposed flat exposevel, which can be into the thousands for some cameThe measurement is simply done to insure the bias l
  This is not a bias subtraction.  e to determine the bias level of the imager camera. is checked, CCDAutoPilot will make a short exposurAuto Measure Bias for FlatsWhen 

Bias

own altitude and azimuth for sky flats.
enter your t, needed for good flats.  When unchecked, you can oint in the twilight sky that has a minimum gradien is checked, the telescope will be slewed to that pAutoWhen 

(Sky flats only) Solar Null Point 

your own experience by reviewing the log.
u may adjust them based on .  The values shown are good starting points but yoDawn and Dusk in sky flat exposures for These settings are the sun altitude at which to beg

(Sky flats only) Starting Sun Altitude 

trailed for the length of the exposure.
l be  will turn off tracking.  Any stars that appear wilOff Reject.  Selecting uitable rejection combining techniques such a Sigmathe stars can be eliminated in the master flat by s

res, ars may appear.  By moving the mount between exposuusing the twilight sky as the flat light source, st will move the mount between flat exposures.  When OnSelecting 

(Sky flats only) Tracking 

 
  
  

 
  

 
  
  

 
  

 
  
  

 
  

 
  
  

 
  

. 
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troller\Files\Alnitak Astrosystems\Alnitak Astrosystems Con
C:\Program point to the AACmd.exe file, usually located at anel.  All that is needed is to use the  button to CCDAutoPilot has integrated support for this flat p

FlipFlat/FlatMan
  

 
  

 

Time Estimates  
  
  
 

 button is used to enter an estimate Set Estimatesrt the learning process again from scratch.  The  button is used to reset all estimates to 0 and staReset EstimatesThe 

make the session estimated times more accurate.   estimation is made, these event times are used to magnitude of this adjust box decreases.  When a run
ssions are run, the nces are shown in the adjust box.  As additional seestimates and the values are adjusted.  Any differerun, the actual event history is compared with the 

 the end of each re run, the more accurate the estimates become.  Ats internal learning algorithm.  The more sessions aestimates or let CCDAutoPilot develop them using it
ne can either enter  imaging session.  These events are shown above.  Ous event timings that occur during the course of anA key aspect of planning is the estimation of vario

 

 
  
  
  

 
  

where none exists or to enter a revised value. 

lly. In general, these settings are best made automatica

 
  

 

Control Settings  
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loudy or rain.condition is set if the cloud sensor reports very c
 being used.  The run abort n whether a version I or version II cloud sensor isis written.  The remainder of the settings depend obutton to navigate to the location where this file 

File Path e the the cloud sensor to write the single line file.  Usng as it is networked to each observatory.  Set up observatories can share a common cloud sensor as lo

is facility, multiple nsors that conform to this file structure.  With thBoltwood family of cloud sensors and other cloud seCCDAutoPilot uses the single line data file of the 

Weather Sensor

 
  
  
  

 
  

 

 
  
  
� Wait for Clouds to Clear: time specified waiting for the clouds to clear.  r is not "very cloudy", the run will pause for the When checked, if clouds come in and the cloud senso

 will be set.Run Abort Conditionl resume, if not the If it clears before the specified time, the run wil  
  
�

y.The following are Professional Edition features onl

le waiting for the clouds to clear.When checked, mount tracking will be turned off whiStop Mount while Waiting for Clouds to Clear:  
  

 
  
� f the humidity exceeds the specified level.When checked, the run abort condition will be set iAbort Session if Humidity Greater Than:  
  
�  the wind speed exceeds the specified levelWhen checked the run abort condition will be set ifAbort Session if Wind Speed Greater Than:  
  
� pecified time.  See the f the cloud/weather system stops updating for the sWhen checked, the run abort condition will be set iAbort Session on Loss of Weather Info: 

Cloud Sensor Notes

tions page -ill attempt to perform the Shutdown steps on the OpShould any weather condition be set, CCDAutoPilot w
Run Abort Condition

. 
  
  
  
  

 
is rotator  turn off tracking, park the telescope, Set the Pyx

.  See theControl File PathUse the  button to navigate to the 

Professional Feature Only)Control File Path

None of this is any substitute for an attendant.
power failure.

in the event of a le power supply (UPS) to be able to close the dome . The dome controller should be on an uninterruptibemergency close switch with no intervening software
control hardware t connection between the Cloud Sensor and the dome usage, again without guarantees, is to have a direcconsidered a fail safe approach. The most reliable 

hould be itions as a convenience to the user and in no way sdetails. CCDAutoPilot responds to changing sky condconditions. See the Cloud Sensor documentation for 
tor of sky valuable equipment. It is mainly intended as a monie advise against relying on this device to protect Both the Cloud Sensor documentation and common sens

Caution and Disclaimer

 not impact subsequent steps.scheduled.  A failure of any of these attempts will
ark frames are   The camera cooler will not be warmed up in case dinal application, whether these are checked or not.position to 0 if used, close the dome and run the f

 
  

 

 
 

  
  

  

 Control File Editor

Sleep Pyxis while Idle

ot.artup tab whether Set Imager Cooler is checked or ntemperature to that entered on the Options page, St
 will try to reset the imager cooler Cooler Setpoint Recoverycking ase in cooler setpoint becomes less necessary.  Cheevening generally cools down, this artificial incre

level.  Since the t power used by the cooler exceeds a predetermined are that increase the cooler setpoint if the percenSome camera coolers, Apogee for example, have firmw
Cooler Setpoint Recovery

topic for details on this file structure.  
  
  

 

 
  

 
ed, this option will is not available with the ASCOM driver.  When checky to power down the Pyxis rotator when idle.  This The native CCDAutoPilot Pyxis driver has the abilit

Page 34 of 40Command Summary



power down the Pyxis when not moving. 

time (hours) to verify proper operation.
nded period of ome/telescope system should be checked over an exter.  If more frequent adjustments are desired, the drecommended that this be kept to 8 minutes or longe

arly large, it is icularly narrow and/or the OTA aperture is particuloes this internally.)  Unless the dome slit is partscript to maintain this alignment as CCDAutoPilot d
y auxiliary VB pe when using AutomaDome.  (There is no need for anshould adjust the dome slit position to the telescoThe setting determines how frequently CCDAutoPilot 

(AutomaDome dome server only)Slew Dome to Scope 
  

 
  

 
  

Notifications  
  
  
 

the s during the course of a session.  In concert with Email notification is possible of significant event

(Professional Feature Only)Email Settings 

 

 
  
  
  

 
  

Control File notification of  and the Notify settings, you can receive an email 
 message, you can er the email address for your cell phone's SMS texth you want the notifications sent.  TIP: If you enta number of events.  Enter an email address to whic

You can test these comma ',' but no spaces or any other punctuation.  e email address as long as they are separated by a receive a text message.  You can enter more than on

 for a non-smtp.mail.net:505
 for a standard port and smtp.mail.netme.  For example: me followed by a colon ':', followed by the port nastandard which is port 25, enter the smtp server na

er than the default t's account setup.  If you need to enter a port othich is the same that is entered in your email clienminimum, you will have to enter the SMTP server, wh
onfigured.  As a tory's computer and CCDAutoPilot must be properly cve a valid email account established on the observaIn order to receive these notification, you must ha

button.Send Test Email settings using the  
  

oPilot will use the default credentials se Secure Sockets Layer, check the SSL box.  CCDAutstandard port 505. If your server requires you to u

ccessfully completed session when you awake!.  It is very gratifying to receive the log of a suAt End of Session with Log
r remote observatories is ents shown in the Notify box.  Of particular use foted, you can receive notification for any of the evWith the Email Settings properly configured and tes

Notify

e and Password as described next.Authentication Error, proceed to enter your UserNam
button.  If you get an Send Test Email ettings by using the ail setup for that account.  Be sure to test your s(UserName and Password) you have entered in your em

 
  
  
  

 
  
  

 
  
� eful when using a programmed session start.Sends an email when the session starts.  This is usAt Start of Session:  
  
� n begins.Sends an email when the light frame data acquisitioAt Start of Light Frames Phase:  
  
� Sends an email when the session completes.At End of Session:  
  
� hes the log for the session.Sends an email when the session completes and attacAt End of Session with Log:  
  
� et in the Sends an email if any of the weather abort limits sUpon Weather Events: Weather Sensor box are hit. 
  
�  reason.Sends an email if the guider fails to start for anyUpon Guide Error:  
  
� ndication of clouds.Sends an email if plate solving fails.  May be an iUpon Plate Solve Error:  
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� ake a Precision Slew.Sends an email if the mount fails to successfully mUpon Slew Error:  
  
� ke or save an image. Sends an email if the camera server is unable to taUpon Camera Error:  

Wizards  
  
  
 

Focus offsets were discussed 

Focus Offset Measurement Wizard

.Windows clipboard to paste into another application
also available on the the opportunity to save the log to notepad.  It is window to the left.  When completed, you are given A log of measurements will be displayed in the log 

button.Abort un via the At any time during the run, you can terminate the r

results. can reduce blue transmission, leading to erroneous 
ts.  High, thin clouds   It is also worthwhile measuring on different nighars.  The expected measurement accuracy is +/- 0.1.In general, it is advisable to measure a few G2V st

r.there is one, please select and slew to another sta
ouble in the image.  If mage for each star to insure there is not a close dne ratio.  You will be asked to inspect the first iatmospheric extinction and show the resultant combi

e measurement for f flux measurements through each filter, correct th to meet its measurement criterion, take a number oCCDAutoPilot will automatically adjust the exposure
2V star then hit the Measure button.  Therefore manually slew the telescope to a known G Automatic selection of G2V stars is not possible. ASCOM:

measure additional stars if you wish.if not, allow the measurement to proceed.  You can 
mply move on to another star; s not a close double in the image.  If there is, siect the first image for each star to insure there iresultant combine ratio.  You will be asked to insp

d show the rrect the measurement for atmospheric extinction annumber of flux measurements through each filter, coexposure to meet its measurement criterion, take a 
en automatically adjust the lly slew to a known G2V star.  CCDAutoPilot will thV.  If you don't check Auto, you will have to manuaare initialized, it will center the star in your FO

2V star.  If you ocate a number of G2V stars and slew to the first Ghe zenith.  If Auto is checked, CCDAutoPilot will l  Point your telescope to a point in the sky near tTheSky6:

g upon your telescope control program.nd B: would be B.  Then proceed as follow, dependinBVR filter set, then R: would be R, G: would be V a
d B: will be Blue.  If using a lly in English, R: will be Red, G: will be Green anhe G: filter will be used as the reference.  TypicaTo begin, first select the R; G; and B; filters.  T

ng your final color image from RGB filtered data.  determining your color combine ratios when assembli
pted method of ignature of a sun-like star.  This is a widely acceio, sometimes called a G2V ratio for the spectral sCCDAutoPilot can automatically measure your RGB Rat

G2V Calibration Wizard

 

 
  
  
  

 
  

 
  

 
  

 
  

 

 
  

 
  

 
  

 
  
  
  

 
  

earlier uitable focus star.  Choose one that is ur offsets.  Begin by pointing the telescope to a s.  This wizard provides an easy way to determine yo
ngs on the bright enough for your range of filters.  The setti Focusing 

enter the offsets in the Focus Offset column of 
nce filter and  will calculate the offsets from your chosen refere  When the measurements are completed, CCDAutoPilotmeasurements are achieved and log the median value.

il the number of specified  fails for whatever reason, it will keep trying unt filters the specified number of times.  If a focusstarting with the first one and go through all your
t will focus on each filter, is recommended and more are preferred.  CCDAutoPiloof 5measurements you want performed through each filter. A minimum Measurements/Filter

 and choose the Reference Filter the page will be used to run the focus routine.  Select
 

Filter Factors

.Windows clipboard to paste into another application
also available on the the opportunity to save the log to notepad.  It is window to the left.  When completed, you are given A log of measurements will be displayed in the log 

button.Abort un via the At any time during the run, you can terminate the r

 on the Focusing page.   
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them to 0. say 50% or less, it is probably makes sense to set 
 fraction of the CFZ, ffsets calculated to the CFZ.  If the offsets are arespond to your Critical Focus Zone.  Compare the oIt is recommended you calculate how many counts cor

 

Tools  
  
  
 

As discussed in

Sub-Exposure Calculator

 

 
  
  
  

 
  

 Imaging Strategies

ld be unchanged and, if measured, Gain.  In theory, read noise shouen complete, there will be an entry for Read Noise prompted through the steps for the measurement.  Wh
ra button.  You will be 1 and you use a clear filter.  Hit the Measure Came filter.  I suggest your first measurement be at 1xBefore measuring the camera, select a binning and a

value and proceed. do that, you can accept the camera manufacturer's re to reach that level.  If you are not prepared toto approximately 20,000 ADU by adjusting the exposu
maging camera ll be asked to somewhat uniformly illuminate your imeasurement does.  For the gain measurement, you wimeasurement requires no special setup but the gain 

read noise t it is good to measure your specific camera.  The red.  Many vendors supply values for these terms buFirst, the camera read noise and gain must be measu

Measure

consists of two parts, Measurement and Analysis.
n.  The Sub-exposure calculator ky glow can aid in determining sub-exposure duratio, characterization of the imaging camera and site s

 
  
  

 
  

 
  

the case.e binning process.  With some cameras, this is not d there are no other noise sources introduced by thwhen binning, if the binning is done in hardware an

analysis, see my paper on 
re details and s the minimum sub-exposure duration in sec.  For moad Noise Contribution value automatically calculatenoise.  A good starting point is 5%.  Entering a Re

age to the total at the read noise contributes the indicated percentfrom the sky flux overwhelms the read noise such thconcept is to expose long enough so that the noise 
y flux.  The underlying age of the noise that will be contributed by the skassign to the camera read noise.  This is a percentSelect the contribution to total noise you wish to 

Analyze

ts necessary to proceed to the Analyze box.Gain, read noise and sky flux are the key ingredien

econds.gain as measured, divided by the exposure time in s
 average ADU times the an area free of stars.  The sky flux is simply thatinterest.  Simply measure the average ADU level of calibrated previous exposure through the filter of 

 by using a yed at e/sec.  You can also determine this manuallyexposures are complete, the Sky Flux will be displaand an auto-dark exposure will be taken.  Once the 
 a light exposure ent light.  This measurement will take some time asexposure of 180 to 300 sec., depending on your ambiThe next step is to measure your sky flux.  Try an 

 
  

 
  

 
  
  

 
  

Sub-Exposure Times and Signal-to-Noise Considerations

the necessary data.  See 
n add it if you have nsor type.  If your sensor is not available, you cault your camera documentation or vendor for your seNext, choose your image sensor.  If necessary, cons

. 
  

here
ed.  This means s subtracted from each sub-exposure, it is correlatombined darks you need.  (Because any master dark iexposures in your stack to get the number of mean c

Noise contribution and the number of sub-posure time.  Select your Sensor temperature, Dark  for the file structure.  Enter your planned sub-ex

periment with changing your  details appear when the stack size is larger.)  Exl appear if the stack is deep enough, just as faintany noise that is in the master dark eventually wil

alysis see my paper on creases slowly if possible. For more details and anhen faster.  You want to be in the area where it inThe number of darks will increase slowly at first t
the camera.  ber of darks needed slowly decreases.  Now warm up  you further cool your camera, you will see the numSensor Temperature and Dark Noise Contribution.  As

Sub-Exposure Times and Dark Frames

random artifacts.
its and similar y use this combine method to eliminate cosmic ray hbased on a min./max clip combine. You would normallIt should be mentioned that the number of darks is 

hering on the required number of darks. undithered.  You can readily see the impact of ditCompare Stare mode to Dithered mode.  "Stare" means

. 
  

 
  

 
  

tion since the subk skies, etc. will mandate much colder camera opera complex topic.  Narrow band imaging, extremely darCaveat: This is a bit of a simplification of a very -
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point for your sub-s a good starting point for determining a starting exposures will become longer.  Nevertheless, this i of exposures, camera operating temperature and number 

 or a suspicion of things not going right arises.ded these buttons be used whenever hardware changescommitting to an automated session.  It is recommen
 layers before  the ultimate hardware through the various softwareformed.  They may be used to test communications toThese buttons cause the indicated actions to be per

Test Buttons

darks. 
  
  
  

 
  

 
  
IMPORTANT:

ctivities.the status panel below the buttons for reports of a
faces.  Watch in accordance with ASCOM and TheSky's defined inter sends standard commands for tracking off and park telescope control program for support. CCDAutoPilot

facturer of your ou don't get the expected results, consult the manuprogram turns off tracking or parks the mount. If ytime to test whether your chosen telescope control 
uttons one at a ommunications with your mount and dome. Hit these bke advantage of the test buttons to verify proper cproperly when it receives these commands. Please ta

ves  your responsibility to verify that your mount behark command to your telescope control program. It is CCDAutoPilot can only send the Tracking Off and Pa

 
  
� This button should turn the mount tracking on.Tracking On:  
  
� This button should turn the mount tracking off. Tracking Off:  
  
� e user.ounts, this park position must be pre-defined by thion.  With most telescope control programs and/or mThis button should send the mount to its park positPark:  
  
� This button should close the dome shutter.Close Dome:  
  
� This button should open the dome shutter.Open Dome:  
  
�

position.  
ered  and confirm the dome does indeed rotate to the entMove Dome To Change the value, hit The current dome azimuth is reported to the right. Move Dome To: 

 
  
�

position.
tered  and confirm the rotator does indeed move to the enMove Rotator Toht.  Change the value, hit The current rotator position is reported to the rigMove Rotator To: 

 
  
�  guiding fails and the AGRS cannot restore it.This gives an example of the alarm that sounds whenGuider Alarm:  
  
�

t for optimal em.  Proper setting of these parameters is importanm minimum and maximum move parameters for your systThis calculator allows you to determine your optimu

Guide Calculator

This turns off the alarm.Alarm Off:  
  
  
  

 
  

elays is in use and mine whether DirectGuide (CCDSoft only) or camera rgram, the guide calculator will automatically deterguiding.  When connected to your camera control pro

online 
ee the ur camera control program.  For more information, somatically.  These parameters can be loaded into yocalculate minimum and maximum recommended moves aut

Guide Calculator. 
  
�

position.
 the selected guide star tar is 0.45" asp off in either the X or Y axis fromction is only sent when the centroid of the guide sset this value to 0.9" asp. This way a guider corre

t 1.2" asp, then  you are imaging. For example, if you are imaging ang this value is about 75% the image scale in whichatmospheric turbulence. My best suggestion in setti
cillations or chasing unt every guider cycle. This can result in mount osset to low, then you guider relays will move the moto make an correction. If your min move setting is 

is only .05" arc-seconds, there is no need o actually make a correction. If your guider error  Here we try to determine when we want your mount tMax. Allowable P-P Error:

 
  
�

 Peak Maximum Allowable Error' setting. value about 2X - 4X larger than the above 'Peak toresult in under correction, so its best to set this
 this value too low may tigated by not allowing a large correction. Settingrrection, i.e. max move, then this effect can be miexposure. If you have a limit to the size of the co

ection and a ruined move setting, this will result in a very large corrrrect the mount for this error. If you have no max from center. Therefore it is going to attempt to co
d many, many pixels are to think that the centroid of the star has moveguider CCD, this could cause your autoguiding softwinstance, if a cosmic ray hit is sensed on the auto

uations that could ruin a sub-exposure. For iding, but it does protect us from some extreme sit This value is not required to achieve great autoguMax. Allowable Movement:

 
  
�

enter, hit the Suggest button.
at to nts a good starting point.  If you are unsure of wh to be entered for the above two values and represeHitting this button will cause recommended settingsSuggest: 

 
  
� d minimum move amount for your guider.  Based on the above entries, this is the recommendeRecommended Min. Move:  
  
� d maximum move amount for your guider Based on the above entries, this is the recommendeRecommended Max. Move:  
  
� r guiders is the recommended aggressiveness setting for you With the recommended minimum and maximum move, thiAggressiveness:  
  
� Apply To <guider>    The button name will indicate your camera controlecommended values into your camera control program.:Hitting this button will automatically enter the r

ys or MicroGuide for Maxim).ide method (Relays or DirectGuide for CCDSoft, Relaprogram (CCDSoft or Maxim) and the corresponding gu  

Camera Options  
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ches your light frames and flat frames.Dark and Bias frames with the readout mode that mat
  Don't forget to use ight frames, you use Normal to minimize read noise.ats, you may elect to use the Fast mode.  But for LFor things like Focusing, plate solving and even fl

all modes.)   (Hint: Use the Sub-Exposure Calculator to measure d Fast.  The Fast mode might have more read noise. assume your camera has two readout modes: Normal an
s.  For example, oose different readout modes for different exposurending on the choices available, you may elect to chhardware and CCDAutoPilot is linked to Maxim.  Depe

 when Maxim is connected to your actual camera  may be available.  These choices will be availableExposure Readout ModesDepending on your specific camera, different 

Maxim Camera Options

 
  
  
  

 
  

 
  
�

is checked, Data Assessment can not be used.
.  If this option n only be opened in Maxim and not any other programderably smaller than uncompressed files but they cacompression algorithm.  This makes file sizes consi

sing Maxim's proprietary lossless rk and bias frames and flat frames are compressed uWhen checked, all FITS data files, light frames, daLossless Compression: 

 
  
�

CCDAutoPilot.
be "Map3".  Any other name will not be accepted by must be "Map2", for 3x3 binning, the name must have the name "Map1", for 2x2 binning, the name must 1x1 binning 

d pixel map for ned and unique for each binning.  For example, a batails.  The Bad Pixel Map in Maxim must be pre-defiduring the session.  See the Maxim help file for de
, Light, Dark, Bias and Flats, taken te Maxim's Remove Bad Pixels process for all framesWhen checked, CCDAutoPilot will automatically execuRemove Pixels (Maxim): 

 
  
�

ade up of 20 -p, one way is to use a master bias.  It should be mWhile there are many ways to develop a bad pixel ma

ixel for a star.and the plate solving routine won't mistake a hot p
t pixels will be removed se you use for plate solve exposures.  That way, hol maps for all binnings that you use, including thoIf you select this option, you should make bad pixe

look proper.
ated image should  with the Remove Pixels option checked, your calibrve that dark and apply it to your light frame takenthe Remove Bad Pixels routine manually in Maxim, sa

our master dark through a black column in your reduced image.  If you run yame but if it is in your dark frame, you will have map.  This column will not show up in your light fr
with the bad pixel e, assume you have a bright column that you remove alibrated image might not look correct.  For examplmaster to a new name.  If you don't do this, your c
 map and save the ters through Maxim, apply the appropriate bad pixelh this option checked, then you should run your masand want to use them with light frames acquired wit

mes taken without this option lat.  If you already have library dark and bias fral be applied to all frames, light, dark, bias and fWhen this feature is configured and checked, it wil

Remove Pixels Usage Note

ils. appearance.  See the Maxim help file for more detathat is added to the interpolated images to improveThis represents the small amount of Gaussian noise Noise:  
  

 
  

 
  

 
  

ove the  40 individual bias frames, the more the better.  M

iding will not have any effectventional guider guide star box. Changing during guYou can set either the AO guide star box or the con
before guiding is enabled. he guider is operational. The settings must be set  star box. This is the image that is visible when tThis setting allows adjusting the size of the guide

CCDSoft Camera Options

  

"Remove Bad Pixels" process.
it through Maxim's is by not checking the option and manually running te for your data requirements.  You can evaluate thcarefully consider whether this option is appropria

cation.  Science users should it is saved.  There is no way to "undo" this modifibefore s  your original data by the Remove Bad Pixels procesmodifiesEnabling this feature 

session. this feature before committing it to an evening's It is strongly recommended that you experiment with

moved.rocess the bias frame to see what pixels will be redefine the pixels that should be replaced.  Next, p
nts in Maxim to  AutoGenerate button and use the threshold adjustmeU's) of the bad pixels you want to remove.  Hit theinformation windows around to measure the level (AD

 
  

 
  

 
  
 

  
 

  

 
�   Enters the values shown for the guide box size.Set: 
� 8 for the AO and 32 for conventional guiders. Resets the guide box size to the default values of Reset:  

Assess Data 
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PinPoint or lity assessment.  This measurement requires either FWHM) of the frame is measured as a first order quaAs a minimum, the average Full Width Half Maximum (

page.criteria count toward the goals set on the Session 
hat meet the defined orks with goals to insure only those light frames tlder for subsequent examination.  Data assessment wnoted in the log and optionally moved to another fo
 criteria can be so g criteria here, frames failing to meet the definedme exposure parameters during a session.  By settinData assessment consists of measuring key light fra

 

 
  
  
  

 
  

nd Background, to pect Ratio, a measure of tracking and/or guiding, aith CCDInspector 3.0, additional measurements of AsTheSkyX be available and used for Plate Solving.  W
,measure the level of sky glow, can also be measured  

  
�   on the Options Page.her during a session or via the Assess Data button When checked, data assessment will be performed eitEnable Data Assessment: 
�   he light framesWhen checked, CCDInspector will be used to assess tUse CCDInspector: 
�   e noted as having failed.whose average FWHM exceeds the entered value will bWhen a suitable value is entered, all light frames Max. FHWM: 
�

  failed.
e will be noted as having whose average Aspect Ratio exceeds the entered valuWhen a suitable value is entered, all light frames Max. Aspect Ratio (CCDInspector only): 

�

n:red against the goal.  There is an additional optioFrames that are noted as failed will not be conside

example, simply set the value high.
er, Background for lues.  If it is desired to not consider one paramete measurements must be below their corresponding vaIn order to pass CCDInspector's screening, all thre

failed.
will be noted as having whose average Background exceeds the entered value When a suitable value is entered, all light frames Max. Background(CCDInspector only): 

 
  

 
  

 
  

� older specified.  Use the When checked, failing frames will be moved to the fMove Failing Data to: data will be moved.  If  button to specify the folder to which the failing 

 well.Of course this folder location can be customized asC:\Astro\20110228\Data\Failed\ blank.  Then the failed folder will be 
 the File Setting tab are he Base Folder is C:\Astro and all other Folders ono a \Failed|\ folder off the Base folder.  Assume tthe path is blank, the failing data will be moved t

 
  
�  PinPoint is selected for plate header as well.  This option is available only whenWhen checked, WCS data will be written to the FITS Insert WCS into Light Frames: 

TS data.  For other than e made for each data frame and then added to the FIme during a session as a plate solve will have to bsolving.  Note that this will require additional ti
scientific purposes, this is best left unchecked.   
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Other Applications

evaluating and troubleshooting sessions. 
 tools can help with at are discussed in the following sub-topics. TheseCCDAutoPilot comes with a number of applications th

 
  

 

Control File Editor

 remote observatories, onal options that are useful for more sophisticatedThe Control File facility allows a number of additi

Professional Edition Feature

 
  

 
  

text editor.  The Control File lobe.  This file can be created or modified by any whether remote is in your back yard or across the g
rol file as well.Editor provides a convenient way to create the cont  

  

 
  
  
�    Loads an existing file for editingLoad:
�    Saves the open file or creates a new oneSave:
�   any any email messages or log entries as desired Enter up to a 20 character string that will accompTest Message:
� Characters 1 through 6 (CCDAP5): characters is used to validate this as These characters must be "CCDAP5".  This string of 

  a control file.
�

  anything other than Y, the next field is ignored.
is aborted.  If this character is dated within the polling interval, the current run and CCDAutoPilot.  If the following field is not up

een a client application vatory control systems to insure communication betwsec.  This option is useful for sophisticated obser
uently than the CCDAutoPilot polling time of 6 If Y, the following field must be updated more freqCheck Polling (Character 8: 

�

  gress if Character 8 is Y.  changes between CCDAutoPilot polls,the run will pro
n in the client program.   As long as this string This string can be generated by a Now(days) functioCharacter 10 through 20: 

�

   to Y. session will not start until the character changesCCDAutoPilot.  If set to anything other than Y, the
essed on the Run Session page of If Y, the run will start when the Run Session is prStart Session (Character 22): 

�

  status window.
s pressed on the run will resume as when the Resume Session button ithe Status window.  When set to anything else, the 

 the Pause Session button is pressed on If Y, the run will pause in the same manner as whenPause Session (Character 24): 

�   on button is pressed on the Status window.If Y, the run will be aborted as if the Abort SessiAbort Session (Character 26): 
�

Conditions.
had triggered the Run Abort If Y, the run bill be aborted as if a cloud sensor Abort Session and Shutdown (Character 28): 

    Additionally, the imager cooler will be warmed up.
�

  t.page.  Any other character and no email will be sen
 and SMTP server settings on the Preferences If Y, an email will be sent using the Email addressSend Email (Character 30): 

�

  attachment will be included.
 sent as above.  Any other character and no log If Y, the current log will be attached to the emailInclude Log (Character 32): 

�

  racter will result in no message.address, assuming character 30 is Y.  Any other cha
e "Plate solve error" being sent to the email If Y, any plate solve error will result in a messagPlate Solve Error (Character 34): 

� Slew Error (Character 36):  error" being sent to the email address, assuming If Y, any slew error will result in a message "Slew
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 in no message.character 30 is Y.  Any other character will result   
�

  message.
ill result in no  assuming character 30 is Y.  Any other character wImaging unguided." being sent to the email address,

esult in a message "Guide star not recovered.  If Y, any automatic guide star error failure will rGuide Error (Character 38): 

�   Reserved Identifier (Character 48)
�

Format

 sent from the above events.Up to 21 characters can be appended to any messagesMessage (Characters 50 through 70):  
  
  

 
d arises.  When Use Input File t may or may not be updated continuously as the neeThe control file consists of a single line file tha

 Preferences page. attachment by checking the appropriate boxes on the
and receive the log as an n elect to be notified via email of run completion Note that, independent of this control file, you ca

failure.
ate solve or guide star sage subscription to receive notification of any plYou can your email address of your phone's text mes

g the reason for the changemessage, along with any additional text, identifyin
d of this by email or text acefully power down the system.  You can be notifieproperly constructed, you can close the slit and gr

ur observatory is Abort function to abort the run.  Then, assuming yoUPS power to secure the system.  You might use the 
ost, you have enough tory control system such that if primary power is lAssume you have a sophisticated weather and observa

  Some examples:rrange for any number of notifications and control.By the judicious choice of these options, you can a

Usage

below:
ons have meaning as defined  with 1 and going through 70.  The character positiThe top line indicates character position, starting

Reason/text message (21 characters)+++++++++++++++
                                                 |
Y=Report guide star recovery error++++           |
                                     |           |
Y=Report slew error+++++++++++++++++ |           |
                                   | |           |
Y=Report plate solve error++++++++ | |           |
                                 | | |           |
Y=Send Log++++++++++++++++++++++ | | |           |
                               | | | |           |
Y=Send Mail+++++++++++++++++++ | | | |           |
                             | | | | |           |
Y=Abort Run and Shutdown++++ | | | | |           |
                           | | | | | |           |
Y=Abort run+++++++++++++++ | | | | | |           |
                         | | | | | | |           |
Y=Pause, else resume++++ | | | | | | |           |
                       | | | | | | | |           |
Y=Enable start++++++++ | | | | | | | |           |
                     | | | | | | | | |           |
Y=Check+             | | | | | | | | |           |
       |             | | | | | | | | |           |

st Message........XCCDAP4 N 01234.67890 y N N N N N N N N           Te
2345678901234567890123456789012345678901234567890123456789012345678901
        6         70        1         2         3         4         5 

Here is the general structure of that file:

ill control CCDAutoPilot.ile is entered by the File/Path button, this file wis checked on the Preferences page and a suitable f  
  

 
  

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 
  
  
  

 
  

 
  

 
  

 
  

 

Log Examiner 
  

ooking for. The Log Examiner  and it can be a bit tedious to find what you are lCCDAutoPilot logs have a lot of information in them
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saved.  You can even save the search results.  
to 10 search strings are your search string, that can also be selected.  Up looking for may require some lines before or after 

that string.  Since what you are rs (called a "string") and report all instances of allows you to search for a specific set of characte

 
  

  
�

  selected it is displayed in the text window.
og is and select the log you wish to examine.  Once the lThis opens a window from which you can navigate to Open log: 

�

  search term,
ter the h.  You can enter the number of lines before and afEnter the search term you wish to use for the searcSearch for: 

�

  have specified.
search term you ch term and displays any lines before or after the This searches the log for all instances of the searSearch: 

�

  ou can name it anything you wish."_sort" appended to the log file name.  Of course y
og file with efault file name will be the same as the original lAllows you to save the search to a new file.  The dSave Search: 

�    display.Reloads the original log file, replacing the searchReload: 
�

rch string, this is what I urse of a session.  If I enter "focus pos" as a seaSuppose I want to see how focus changes over the co

Examples

Clears the saved search strings.Clear Search History:  
  
  

 
  

would see: 
  

Page 3 of 5Other Applications



search term:
ter "ambient" as the g a session (I am using a cloud sensor).  Here I enSuppose I want to see how the weather changes durin

  

 
  

Page 4 of 5Other Applications



  
earch term "ambient" from ach exposure.  I can select my previously entered sNow I want to see what the weather was like after e

the search pulldown but specify 1 lines before. 
 

relationships. 
larly collect events and programs as well, for example FocusMax logs to simifact, you can use Examiner to scan logs from other 

y the Log Examiner.  In  relationships that can be extracted from the log bAs you can see, there are many repeating events and

 

  

 

CCDAutoPilot5 Reset

never been run.
talled and CCDAutoPilot has  a default installation, as if it had just been insThis program is used to restore the CCDAutoPilot to

 
  

 
 

t be affected by the reset. g.  Your system profile and target database will noYou will be asked to confirm reset before proceedin
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Troubleshooting

era.  cusMax for focusing and CCDSoft to control your camyou are using RoboFocus to control your focuser, Fo
ssume ually before starting CCDAutoPilot.  For example, adon't seem to be operating properly, start them man
If things  performance, they may or may not start properly.  should be the proper order.  Depending on your PC's

at rted, CCDAutoPilot will attempt to start them in whIf some or all of your control programs are not staImportant: 

 
  
  

CCDSoft,  and can control your focuser hardware.  Next Load Load and start RoboFocus, confirming it connects to

tall it before proceeding. See theExtended". If that entry is not present, please ins
there is an entry for "Microsoft .NET Framework 4 Control Panel, Add/Remove Programs and making sure 

y going to on is installed.  You can verify its installation b1. Make sure the .NET  4.0 framework extended editi

Step-by-step

ilot. both RoboFocus and CCDSoft.  Finally, load CCDAutoP
ust control t image to be sure.  Next, load FocusMax since it mconfirming it connects to your camera.  Take a shor

 
  

 
  

 Application Requirements

standalone.  See  the 
 them  your operation is proper and functional by testing2. Insure installation of all programs required for

for a link to the Microsoft download location.
 topic 

 
  

Application Requirements e using the latest  topic for links to all programs.  Make sure you ar

programs and prevent operation.  See the 
-revision e above programs.  CCDAutoPilot will warn of out-of3. Verify you have the minimum version level for th

nformation and change history can be found here.version of CCDAutoPilot.  The most recent version i  
  

Application Requirements

escope  your camera control program?  Can you slew the teltheir related hardware.  Can you take an image with
ontrol ograms, be sure the programs are able to properly c4. Before connecting CCDAutoPilot to any of your pr

erties and select the version tab.program's .exe file, right click on it, select prop
the  that do not support this feature, you must locate About menu on the individual program.  For programs

elp | m version numbers can generally be checked by the Hcourse, higher version numbers can be used.  Progra
 topic for minimum version requirements.  Of 

 
  

?  Does ol your focuser and focus with your focuser programwith your telescope control program?  Can you contr

 on the 5. Connect to CCDAutoPilot and use the test buttons

ur dome control program move your dome?your rotator program control your rotator?  Does yo  
  

Preference page, Tools Tab to verify CCDAutoPilot is 

6. On the

your programs.through able to control the appropriate hardware  
  

 Session Page, Light Frames phase
ected using the Row Header.  Right-target manually. Select the target if it is not sel

y or the Add a , create a target using the Get function with TheSk
click and select Slew To Target 

7. Set up a single, short exposure on

Uncorrected.  Does the mount slew properly? 
  

 Session Page, Light Frames phase

techniques to help resolve such a problem.
 Here are some ot of opportunity for bad entries or combinations. identified but with over 600 controls, there is a l

hey are er entries, some slip by.  These are addressed as tWhile every effort has been made to trap invalid us

When things don't go as expected

verifying proper operation with each addition.8. Add other functions and complexities gradually, 

osure.telescope slews to the target and takes a short exp
.  Run a short session to confirm the 

 
  

 
  
  

 
  

 
  
�

CCDAutoPilot will attempt to run a script named
 ces on how to capture the error information.  Next,occur, CCDAutoPilot will present a window with choi

r error s as well (unhandled exceptions).  Should the latteOccasional setup and input errors can lead to error
s during the course of a session.  CCDAutoPilot traps and handles many potential errorGlobal Error Handler: 

 RunOnError.vbs    located in 
�

forum for assistance.
 support ue, feel free to post the error file to the CCDWarerepeatable and the next steps don't resolve the iss

 If the error is  if it exists.   Finally CCDAutoPilot will close.  (My)Documents\CCDWare\CCDAutoPilot5\
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� If CCDAutoPilot fails to load, selecting Reset: CCDAP4 Reset

 item. s this function from CCDAutoPilot's Help/Reset menutarget list(s) are not affected. You can also acces
e(s) and rial period status of course).   Your system profilCCDAutoPilot were never installed (except for the t

 from the Start menu resets all key data as if 

 
  
�

but often this resolves the issue of a bad setting.course you will need to re-enter all your settings 
a new system profile.  Of From the System Profile menu, select New to create Create a new System Profile: 

 
  
�

 one l order for easy viewing.  Verify that one and onlyheader, the processes will be sorted in alphabetica
 you click on the Image Name table Open Task manager and select the Processes tab.  IfTask Review: 

 proper  operating.  If you see more than one process, thenprocess is running for each server program you have

Troubleshooting Tools

manager.
sk is minimizes the chance of multiple processes in tawait until the main window restores (re-opens).  Th

member to r hitting the Abort button on the status window, rethe abort process is not allowed to complete.  Afte
 and ain running.  This can happen when a run is abortedProcess button to stop any server programs that rem

the End ot your PC (easiest) or close all programs and use automation is not possible.  You should either rebo

 
  
  
  

 
  
  

 
  
  
� links to the Troubleshooting Overview.Information (Read First):  
  
�

all. When Trace is enabled, during a sessioninformation 
etailed fore running a session.  Trace also provides more dwhenever things don't seem to be "working right" be

be used tarting an actual session.  The trace facility can occasions when things don't go as expected before s
e ent logging during an active run, there are possiblthe Session window and the attendant log provide ev

While  for various phases of CCDAutoPilot operation.   The Trace facility provides diagnostic informationTrace:  

ones.   plate solve frames are saved, not just the failed 
e more but be aware that leaving Trace enabled will consumThis can be handy to diagnose plate solving issues 

trace file.
s in the   Contact support for interpretation of any messagewill be disabled when CCDAutoPilot is next started.

 and Trace , select this topic again.  CCDAutoPilot will closenext to the Help menu selection.  To turn Trace off
check ccessful or not.  Trace being on is indicated by a solving images ("Sync_Image") are saved, whether su

enabled, all plate and will record any error messages.  When Trace is Trace<yyyymmdd>_<HHmmss>.log 
 The file has a file name of file is written each time CCDAutoPilot is started. 

Documents\CCDWare\CCDAutoPilot4 (Vista).A new Documents\CCDWare\CCDAutoPilot4 (XP and Prior) and 
a directory.  The data directory is located at My trace file will be written in the CCDAutoPilot4 dat

nd  a ot is next started, the trace facility is engaged aturned on and CCDAutoPilot closes.  When CCDAutoPil
cility is hen this topic is selected, CCDAutoPilot's trace fadisk space as all plate solve frames are saved.   W

 
  
�

unexpected results.
hoot g the Trace facility above can be used to trouble scompromised.  Checking this in concert with enablin

e ing is not enabled and CCDAutoPilot operation may bpurposes.  When checked, application revision check
.  However, it may be checked for trouble shooting applications that will be connected to CCDAutoPilot

ion checking of the various This should normally not be checked to enable revisDisable Revision Checking: 

 
  
� wn to help resolve While this should not be necessary. it has been shoRemove and Reinstall CCDAutoPilot: 
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ing, please use the If none of the above resolves the issue you are hav

Support

reinstalling.
efore  If possible, it is a good idea to reboot your PC bCCDAutoPilot then run the CCDAutopilot Reset Tool. 

e tion with the CCDAutoPilot Reset Tool.  First removsome unique issues.  This should be used in conjunc

 
  
  

 
  

CCDAutoPilot support forum

ribed t a run from starting, post the error log file descattachment.  If you are having problems that preven
le as an s during a run, be sure to post the related .log fiaccessible from the Help menu.  If you have problem

, which is also 

above ckly  along with the suggested attachments, the more qui.The more detail you include in your problem report
the issue can be resolved.  

RunOnError Scripts

ur server programs. Host for more info and see the documentation for yo
Scripting a roof or dome, that can be added.  Google Windows If you want to add more to this, for example close 

***
set tele = Nothing
tele.Park
set tele = CreateObject ("TheSky6.RASCOMTele")
Dim tele
***
Park the mount with TheSky6:
    
***
set tele = nothing
tele.Park
tele.connect

")set tele = CreateObject ("TheSkyXAdaptor.RASCOMTele
dim tele
***
Park the mount with TheSkyX:

Documents\CCDWare\CCDAutoPilot5\
(My)satisfied, move it to make sure it has the desired result.  Once you are 

 click on it to s RunOnError.vbs, initially to the desktop.  Double***'s) and paste it into notepad.   Save the file a
ut not the scripts.  Simply copy the text between the ***'s (brecommended back up facility, here are some sample 

ou want to use this ) and has the extension .vbs instead of .txt.  If ynot Word!notepad or other simple text editor, (
t is written in r programs through Windows Scripting Host.  A scripA script is a simple text file that addresses serve

(My)Documents\CCDWare\CCDAutoPilot5\
ipt: one location checked for the existence of this scrcalled RunOnError.vbs, if it exists.  There is only

un a script other program error, CCDAutoPilot will attempt to rIn the unlikely event of an unhandled exception or 

 
  

 
 

  

 
  

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
  

 

Plate Solving Notes

he FITS header. Image scale is CCDAutoPilot gets this information generally from tImage scale: 
   CCDAutoPilot. (see note below.)

 image's FITS header for any images acquired by (OBJCTRA) and Dec. (OBJCTDEC), are written into the
escope coordinates. The telescope coordinates, RA with plate solving are generally not related to tel

 within one or two FOV's and is easy to do. Problemscontrol program. Generally the coordinates must be 
ia the chosen telescope CCDAutoPilot gets this information from the mount vTelescope coordinates: 

catalog stars in the image.
ficient d: telescope coordinates, known image scale and sufIn order to be successful, three things are require

 for automated imaging.essential Successful plate solving is the center of the image to sub-arc-second accuracy.
 calculate he system image scale, plate solving algorithms canapproximately where the telescope is pointing and t

. Knowing ches the stars in the image to a given star catalogthen using various pattern matching techniques, mat
mage and y where the telescope is pointing by taking a CCD iPlate solving is a technique that measures precisel

 
  

 

 
�

�
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he GSC and proceeds to more dense catalogs as GSC, Tycho and UCAC are used. TheSky6 starts with t
 In the recommended default setup, When using TheSky6, catalog selection is automatic.Star Catalog: 

   Imager Settings information. See note below.
 e these values to be properly written, based on theCCDAutoPilot. A successful initialization will caus

ITS header for any images acquired by These keyword values are written into the image's F
BINNING) and imager focal length (FOCALLEN). calculated from the pixel size (XPIXSZ), binning (X

�

e g must be defined by the user and only one at a timneeded. When using PinPoint, the chosen star catalo

t initialized, e correct in the fits header. If CCDAutoPilot is nobutton on the targets page, these parameters must b
 y CCDAutoPilot, as for example using the "From FIT"If you are using image data that was not acquired bNote: 

er FOV's.A2.0. This has more faint stars but may fail on wid
  sufficient. Very narrow FOV's may need to use USNOis available. Fortunately for most uses, the GSC is

 

ering most . Camera control programs typically provide for entthen the FITS header information may not be correct

 do this will cause plate solves to fail.system in the appropriate setup section. Failure to
imaging e user must enter the correct focal length for the of the data based on the camera driver. However, th

 
e is to get a he plate solve exposure parameters. The goal is herAssuming all of the above, then the next issue is t

b-limit. While PinPoint doesn't have such a limit, sudegree. Set a suitable sub-frame to get below this 
DSoft/TheSky has a maximum FOV limit of 1 square CCDSoft/TheSky plate solving, to insure success. CC

in the case of te for wide FOV's both to speed plate solving, and clear or luminance filter. Sub-framing is appropria
sually the ity. Of course, use the most transmissive filter, uboth speed plate solving time and increase sensitiv
nt and will sers, a binning of 2x2 or 3x3 is more than sufficiesufficient number of stars in the image. For most u

framing may 

essful djust the residual tolerance in CCDSoft to get succsolved very rapidly with TheSkyX. You may need to a
ssfully pplies. A number of 10° x 10° FOV's have been succeTheSky6. The 1 square degree limitation no longer a

es greatly improved plate solve performance over TheSkyX, when used in combination with CCDSoft, giv
Using CCDSoft and TheSkyX Professional

llow sufficient stars for reliable plate solving. make it a bit speedier. Lastly, the exposure must a  
 

 after a  to access this initially is via the results windowwide angle plate solves. Unfortunately the only way

plate solve parameters appropriately. 
ust your  number of stars for reliable plate solving and adjExamine your log to make sure you have a sufficient
plate solve. used in the solution is shown in the log for every During a CCDAutoPilot session, the number of stars 

ed to use the USNO A2.0 catalog.FOV is small and you are using PinPoint, you may ne
 If your sure good results. Adjust exposure times as needed.the sky and repeat the test a couple of times to in

region of chieve a good number of stars. Move to a star-poor and more is always better. Adjust the exposure to a
t least 10 mber of stars used in the solution. You will need aExperiment with different exposures and note the nu

s.use Visual PinPoint to solve saved CCDSoft exposure
DSoft, e Analyze/PinPoint Astrometry. For PinPoint with CCenter your image scale. For PinPoint with Maxim, us

ly /Insert WCS AutoAstrometry. You will need to manualdesired plate solve program. For CCDSoft, use Tools
nd use your h a clear filter. Take some images manually first aA good starting point is 5 sec., binned 3x3, throug

Determining plate solve exposure parameters
field imaging. to something like 5 arc-sec. if you are doing wide increase the residual from its normal 0.5 arc-sec. 

plate and e a quarter frame exposure with CCDSoft, solve the successful plate solve in CCDSoft. I suggest you us
 

 

 

 

 

Mount Notes

ing the s automation interface.  This can be verified by usCCDAutoPilot through the Telescope Control Program'
ther or both Park and Tracking commands issued by Make sure your mount is capable of responding to ei

 
  

Test Buttons

Specific hardware notes

missing functionality.
dress some .  Many times there is a later revision that may adactions to happen.  Check the mount driver software

there is no way CCDAutoPilot can cause those .  If those buttons don't have the desired result, 

 
  

 
  
� Gemini:   Safety Slew box on the Tracking and Guiding page.  To allow proper meridian flip operation, check the

See Meridian Crossing 
  meridian - 90 degrees.

ler, set the Goto Limit to exactly the for details.  Alternatively, on your Gemini control

� he Tracking and Guiding page.  See  For the original Paramount, check Safety Slew on tParamount GT1100:
Meridian Crossing for details.  

Camera Notes
nects with n from the Camera Control Program when it first conCCDAutoPilot gets its filter and binning informatio
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updated to handle it.in the future.  When it does, CCDAutoPilot will be 
t will change  them in the camera control program.  Hopefully thadifferent filter sets or names is to manually enter

 cameras with lopment, the only alternative if you have differentnames or binning back.  At this point in their deve
 the filter program automation interfaces do not allow changingfor session planning.  However, the camera control 

 that profile formation in the system profile so that you can useyour actual camera connected.  It will save that in

 
 
Camera Sensors
 

 
 
The Sub-
 

 in a stics for your camera.  A starting list is providedexposure calculator needs to know sensor characteri

es are: last entry should be a blank line.  The four entricomma with no spaces and must be numeric data.  The
by a ething goes wrong.  The four entries are separated Make a backup copy before editing, just in case som

 not Word.  should be edited in notepad or similar text editor,you can enter your own data if you wish.  The file 
updated from time to time,   There is space for 32 entries.  While it will be Files\CCDWare\CCDAutoPilot5.

C:\Program 4 program folder, typically file called sensor.ini, located in the CCDAutoPilot

 
�   Sensor name
�   Dark signal in e/pixel/sec
�   nal is measuredThe temperature in Centigrade at which the dark sig
�

SBIG STL with Remote Guide Head and Off-axis guider

Specific Hardware Notes

KAI4021 replaces KAI4020
KAF11002 replaces KAF11000

as the one it replaces.  Some examples are:has the same or better performance characteristics 
ly y the sensor manufacturer.  The new version typicalSome sensors have been superseded by new versions b

temperature is 6, this entry should be 60.
ing times 10.  In other words, if the dark signal doublThe dark signal doubling temperature in Centigrade 

 
  

 
 

 
  
  

 
  

 
  

Page 5 of 8Troubleshooting



See the 
g (RBI).  ectable readout mode to reduce residual bulk imaginSome large format sensors benefit from having a sel

FLI ProLine and Apogee Alta cameras

ide method.shown at left.  Select "Off-axis Guided" for the gu
ody, as  head so that its connector is closest to the STL bAstrodon MOAG-A, be sure to orient the remote guide

e remote guide head and an off-axis guider such as thWhen using an SBIG STL-series camera with the SBIG 

 
  

 
  

 

Camera Options topic for more information. 
 

Maxim 5.07. 
 was resolved in   Diffraction Limited is aware of this issue and itthe reset button to get your full guide chip again.

 hit andto 2 ions of Maxim, be sure to reset the guider binning guide star.  When starting or restarting these vers
ble loss of med to 1/4 of the active sensor, resulting in possichange the binning to 2, the guider will be sub-fra

 you simply s the guider binning to 1 upon program restart.  IfThere is a bug introduced in Maxim v5.05 that reset
Maxim v5.05/5.06.
 

 

 

Focuser Notes

ou select the proper temperature source on the temperature to determine when to focus, make sure y
ou are using am, it should work fine through CCDAutoPilot.  If yIf a focuser works properly through the focus progr

 
  

Focusing 

Specific Hardware Notes

page. 
  

 
  
Optec Focuser: ation.  The focuser can not be remotely Be sure to turn off the Optec's temperature compens
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compensation routine.   
emperature nsation is desirable, use CCDAutoPilot's internal tcommanded if it is turned on.  If temperature compe

 

Rotator Notes

 t the rotator rotate in the proper direction.    IfWhen using an automated rotator, it is critical tha

 
  
  

Test Rotator 
Direction

Specific Hardware Notes

 be as follows:direction are viewed from the camera end and should
eferences to e so that operation is in the correct direction.  Rsuch.  Others are settable and settings must be mad
are coded as ect.  Some rotators have no way to change them and and you will be notified if the direction is incorr

cess n will be checked as part of the initialization pro is checked on the Setup page, the rotator directio

 
  
  

 
  
�   t increasing position counts or degrees.This is fixed by design.  CCW rotation should resulRCOS PIR: 
�

  specifics.
rms.txt for  the Pyxis control software help file under PYXISpaPyxis, this is normally the default direction.  See
or the 3" Pyxis, this is normally the Reverse direction and fincreasing position counts or degrees.  For the 2" 

en in which CCW rotation results in There are setup options.  The option should be chosOptec Pyxis: 

�

you should get within ±1 degree. 
d.  Ideally, e same point  If it does not, re-calibrate as needeThen rotate to -180.  The rotator should come to th
erence.  the rotator's position, perhaps against a fixed refcalibration, rotate the TAKometer to +180 and note 

d he TAKometer documentation.  Once you have completeto give good results.  Follow the instructions in t
brated her rotators, the TAKometer must be accurately caliControl Box, which drives the TAKometer.  Unlike ot

cus issue.  Direction may also be changed by the RoboFoloading factory defaults to see if this solves the 
se, try rom -150 to-140 or 30 to 40.  If this is not the caCCW rotation should result in the position moving f

ger.  For example, less negative; if it is positive, it should get larIf the rotator position is negative, it should get 
reasing position counts or degrees.  By design intent, CCW rotation should result in incAstrodon TAKometer: 

 

Cloud Sensor Notes
 Cloud le Line Data Facility, as described in the BoltwoodCCDAutoPilot accesses the Cloud Sensor via the Sing

 
  

ion for this  sensor data, you must set up a file name and locatSensor documentation.  In order to access the cloud
 must be told where this file is located from the data from the Clarity software.  Then, CCDAutoPilot Preferences 

page, Control Settings tab

ec.update is once per minute, set the timeout to 180 s
n fastest on update time.  For example, if the weather statioshould set the time to be 3 times the weather stati

ou d to adjust the timeout in Abort on Update Loss.  Ydata less frequently than CloudWatcher, you may nee
ate their ng from CloudWatcher.  Because weather stations updfrom the weather station to cloud and rain monitori

nd speed lot input.  This configuration adds humidity and wiSensor II compatible file can be used for CCDAutoPi
e commercial weather station, a Cloud When integrated with CloudWatcher and an appropriatWeatherWatcher: 

o determine cloudy conditions and a rain sensor.functionality, i.e. monitoring of sky temperature t
 cloudy.  This equipment provides Cloud Sensor I own thresholds for what constitutes cloudy and very

ion such that each client can set their The CloudWatcher supports complete networked operatCloudWatcher: 

indicate the appropriate conditions.
very cloudy are set properly to Make sure your temperature settings for cloudy and Boltwood Cloud Sensor: 

Specific Hardware Notes

should be longer.
time r example the WeatherWatcher described below, this time should be set to 30 sec.  In some cases, as fo

his update d.  For most dedicated cloud monitoring programs, tproviding updated data for the time period indicate
tops nces page, the run will abort if the cloud sensor sWhen Abort on Update Loss is checked on the Prefere

ion to use the same Cloud Sensor.allowing multiple observing sites at a single locat
the one CCDAutoPIlot is running on, .  This file can be located on a PC different from 

 
  

 
  

 
  

 
  

 
  

 

Dome Notes  
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than others.  Use the
bust able domes.  Some automation interfaces are more roCCDAutoPilot makes every attempt to work with avail

 test buttons on and open and close the  to verify CCDAutoPilot can operate the dome rotati
se actions to  result, there is no way CCDAutoPilot can cause thoshutters.   If those buttons don't have the desired

es or so,  update time too short.  Longer times, 8 - 10 minuthappen.  If you are using AutomaDome, don't set the
seem to give more reliable operation.  
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