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Dedication by John Smith
CCDAutoPilot is once again dedicated to my astro-wife, Diane, for putting up with my countless hours writing and testing this code. It 

would have been impossible without her continuous generous and loving support.
 
Continuing to add features while improving ease of use, this version of CCDAutoPilot represents the sixth generation of automated 
image acquisition software.  Originally intended to allow the computer to do the acquisition work while the operator was otherwise 
engaged (or asleep!), CCDAutoPilot has evolved into a tool to maximize your image acquisition quality by supporting a repeatable and 
reliable protocol.  With this version, greatly enhanced target framing and acquisition is supported. 
 
The user interface has been greatly advanced so that the user simply goes down the buttons on the left side to set up your unattended 
run literally from sunset to sunrise.  A new status window reports on all activities as they occur in an easy to understand report.  Of 
course, more detail is available if needed.
 
CCDAutoPilot comes in two versions - Standard and Professional.  The Professional version provides unlimited multitarget imaging with 
the same easy-to-understand point-and-click user interface that CCDAutoPilot users have come to expect.  The Standard version is 
limited to a single target but has all of the other capabilities of the Professional version. 
 
CCDAutoPilot is a multi-threaded application.  What this means is that instead of plodding from step to step, key events and activities 
can be monitored independently of the main session thread, allowing appropriate action such to be taken immediately instead of 
waiting to be asked. 
 
Key Features
 
 Enhanced User Interface: Sporting a completely revised user interface, version 3 puts everything you need to easily set up your 

unattended run.  A set of major functions is accessed via the buttons from Settings to set up your equipment to Run Session to 
review and execute your run.  Reference links are provided that are germane to each function.  

 
 Application Flexibility: Supports all popular camera control programs (CCDSoft and Maxim), telescope control programs (TheSky6 

and ASCOM), focus control programs (FocusMax and @Focus2), rotators (RCOS PIR, Optec Pyxis and Astrodon TAKometer) and 
dome control programs (AutomaDome, ASCOM, Digital DomeWorks).  When AutomaDome is used, a separate, high performance 
thread is used to keep the dome slot aligned during long exposures, eliminating the need to resource-hogging scripts.  A required 
technology is plate solving and either PinPoint (full version), or the combination of CCDSoft and TheSky6 can be used.  Support for 
the  Cloud Sensor is seamlessly integrated into operations via a high performance separate monitoring thread.

 
 One Step Setup: For a given equipment arrangement, hitting the Initialize button calibrates your entire system, including your 

guider. You can then slew all over the sky with high accuracy, select a target and begin guiding without guider calibration.  Just enter 
RA, Dec and PA and you will be right on the target.  If you use TheSky6 (recommended!) you can position TheSky6's FOV Indicator 
as desired and begin accurate guiding, thanks to CCDAutoPilot's powerful internal algorithms for guider calibration.

 
 Enhanced Target Selection: After a one-time imager and guider initialization, you can point to literally any point in the sky and the 

telescope will accurately point there.  Additionally if there is a guide star in the FOV, your guider will be calibrated not based on a 
simple and somewhat inaccurate guider calibration routine, but instead based on an accurate algorithm for enhanced guiding.  
CCDAutoPilot works entirely from RA, Dec. and PA (Position Angle) to point the scope and rotator (if installed) to the desired target.  
There is no need to be aware or rotator position - it is handled "under the hood" by CCDAutoPilot.  Convenient reference information 
for sun, moon and target rise and set information is available.  A programmable target midpoint altitude is provided to define your 
preferred lower altitude limit and when it occurs.

 
 MultiTarget Acquisition: Incorporating the ease-of-use CCDAutoPilot customers have come to expect, the Professional version 

provides a number of ways to acquire multiple targets.  One can simply select the target by placing the FOVI (Field Of View 
Indicator) in TheSky6 as desired and hit a single button to get the coordinates.  For mosaics, the user simply creates the Mosaic in 
TheSky6 and hits a single button to get the coordinates for all the mosaic sub-frames.  There are also a number of importers.  A plan 
from Starry Night Pro can be imported as well as the essentials of one from ACP.  A user can also import a CSV (Comma Spaced 
Variables) file.  Finally, target information can be entered manually via an edit window.  Multiple target data can be acquired either 
with a common set of light frame data for all targets or individual sets, called profiles, for each target.  The user has nearly unlimited 
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flexibility.

 
 Focusing: In addition to a generous selection of alternatives for focusing, filter offsets, starting focus exposure time and focusing 

using a user-specified filter (For those with parfocal filters) are provided. 
 
 Tracking and Guiding: Depending on whether your are doing guided or unguided imaging a number of options are provided.  You 

can dither to the desired amount with either technique.  You can image through the meridian, depending on your equipment 
capability to go through minimal atmosphere for those all-important clear or luminance frames.  A number of options and alternatives 
are provided to support your specific equipment complement.  If unguided, your scope will be realigned periodically to take out any 
cumulative drift.  If guided, you can program your guide exposure as a function of filter chosen and enable the Automatic Guide Star 
Recovery feature.  With AGRS, CCDAutoPilot will wait until the guide error is within a specified accuracy within a specified number of 
attempts.  If it isn't, AGRS will attempt to reacquire the guide star and change guide star exposures to continue guiding. 

 
 Guider Calibration: For the first time anywhere, CCDAutoPilot brings a new and powerful approach to guider calibration.  Instead of 

relying on a single guider calibration, and perhaps modifying that calibration result as the camera is rotated or the sky position 
changes as other products do, a completely new approach is used.  Based on a system calibration via CCDAutoPilot's new Initialize 
function, guiding is optimally determined by analytical prediction and replaces guider calibration in the camera control program by 
these optimal vectors.  No longer are multiple calibrations required to get good guider performance.  And once initialized, this 
optimum guider performance is achieved no matter where in the sky the system is pointed, no matter how the camera is rotated, 
manually or automatically.  

 
 Light Frames: Using the same point-and-click user interface as prior versions of CCDAutoPilot, version 3 adds some editing aids to 

make data entry easier.  You can also elect to focus on the first exposure of a series or not.  From the same page, you can edit the 
target exposure settings (target profiles) for every target on your list.

 
 Dark and Bias Frames: You can easily select specific dark and bias frames to be acquired either before the light frames while 

waiting for the target to rise, or afterward, when the light frames are complete, or both.  You can optionally flush the imager before 
any frames are acquired.

 
 Flat Frames: As with the previous version, flat frames can be acquired from either TheSky or a light box.  Additionally, you can now 

specify a position angle for the flat to match key target data.  Automatic exposure dawn and dusk sky flats are supported with either 
tracking off or tracking on and dithered, depending on your preferences.

 
 Session Tasks: More automation tasks are provided including opening your dome and starting your cooler at a specified time.  After 

your light frames you can park your scope and optionally close your dome.  If you elect dawn flats, you can leave the dome open and 
at the appropriate time, the telescope will unpark, take dawn flats, re park the scope and warm up the cooler.  At key points in the 
evening's activities, user developed applications or scripts can be run for maximum flexibility.  To aid in data management, folders for 
the evenings activities can be automatically generated if desired, giving a readily recognizable folder name as to date and target. 

 
 Run Session: Here the equipment setup can be reviewed as well as the session plan.  Warning messages are provided to make 

sure nothing has been overlooked.  Once satisfied, hitting the Run Session button minimizes the main window and opens the status 
window, enabling the user to track session progress to the degree desired.  Of course the ability to pause and resume a run, as well 
as abort one, is provided.

 
 Professional Support: Stand FITS keywords, spectroscopy binning and inserting of World Coordinate System data in the FITS 

header is provided for professional users.
 
 Smart Sub-framing: With the advent of larger imaging sensors, many optical systems prevent full illumination of the sensors.  

Smart Sub-framing allows only useful data, as defined by the user, to be taken and downloaded.  Once the user has defined the sub-
frame size to be used, it is applied equally to light, dark, bias and flat frames.  Any slew adjustments are then made to the center of 
the sub-frame. 

             
           



Software Requirements
 
The following software components and versions are the minimum necessary for successful operation with CCDAutoPilot.  
CCDAutoPilot will simply not work with older versions or without the specified components properly installed.  Version checking is 
incorporated to prevent operation with applications whose versions do not meet these minimums.  In most cases, updates are freely 
available from the software publisher and must be implemented for successful CCDAutoPilot operation.
 
 Net Framework (version 2.0)  Usually a part of an updated Windows system, it is essential to operation and may be downloaded here
One of the following camera control programs:
 CCDSoft version 5.00.170 or later 
 MaxImDL/CCD version 4.10 or later  Version 4.54 is required for AO support and direct guider programming for min/max move and 

aggressiveness.
 
One of the following telescope control programs:
 TheSky Professional Edition, version 6.0.0.40 or later 
 ASCOM platform 4.1 or later, the NOVAS-COM Vector Astrometry Engine, v2.0.5 or later and The Kepler Orbit Engine v1.0a 
 
Filter offset programming and Focusing: 
 FocusMax 3.3.21 or later. The basic installer for version 3.2.1 and a patch file to version 3.3.21  
 TheSky6, 6.0.0.40 or later for the Sky Star focusing method. See the Focusing section. 
 ASCOM platform 4.1 or later
 PinPoint  (Required for plate solving with Maxim alone and Acquire Star function only, see the Setup section info for details) 
 For @Focus2, TheSky6 and CCDSoft are required.
 
One of the following rotator control programs:
 RCOS TCC software, version 1.5.23 or later 
 Native support included for the Optec Pyxis rotator.  
 AstroDon TAKometer Control, version 0.0.1 or later
 
One of the following dome control :
 AutomaDome version 1.00.011 or later 
 ASCOM platform 4.1 or later  
 Technical Innovation's Digital Dome Works
 
For the Boltwood Cloud Sensor:
 Clarity software, version 2.019 or later 



Version History
 
3.42.7    June 2, 2008
 Buf fix: Corrected Maxim Initialization error introduced in 3.42.6.
 
3.42.6    June 1, 2008
 Enhancement: Changes for Maxim v5 compatability.
 
3.42.5    April 6, 2008
 Bug fix: Eliminated occasional unguided series when guided operation was selected 
 Enhancement: Prevented an uninitialized profile from erasing camera control program guide calibration.
 
3.42.4    March 9, 2008
 Enhancement: Workaround for bug in RCOS PIR TCCII code 
 Bug fix: Correct Starry Night import for PC and Mac 
 Bug fix: Correct No Filter operation
 
3.42.3    March 2, 2008
 Bug fix: Corrected PIR wrap timer
 
3.42.2    February 9, 2008
 Improved compatibility with Starfish guider 
 Turn off guider if altitude limit is hit 
 Prevent TheSky6 RPC server unavailability 
 Correct Maxim overrun error
 
3.42.1    December 25, 2007
 Enhancement: Abort session at start if very cloudy/rain reported by Boltwood 
 Bug fix: Turn tracking back on for dithered flats if turned off previously 
 Bug fix: Correct Maxim overrun error management
 
3.42.0    December 7, 2007
 Enhancement: Add PA to plate solve log 
 Enhancement: Prevent guider start fault with FishCamp Starfish guider
 
3.41.9    November 26, 2007
 Enhancement: New meridian tracking value added.  AM Stop Delay is deleted.  See Meridian Flip 
 Enhancement: Explicitly call selected filter in Maxim expose routine 
 Bug fix: Prevent Pyxis position = 360 in additional routines
 
3.41.8    November 10, 2007
 FocusMax/@Focus2 timeout increased to 15 minutes. 
 Added traps for multiple FOVI's, bad characters in description field
 
3.41.7    September 29, 2007
 Enhancement: Added timeout to prevent FocusMax hang 
 Enhancement: AO Recentering when checked now happens at start of each series 
 Bug Fix: Focus Now properly uses the filter specified in the camera control program
 
3.41.6    July 15, 2007
 Enhancement: Improve version checking routine 
 Bug fix: Prevent Pyxis position = 360 
 Bug fix: Make all registrations persistent
 
3.41.5    July 9, 2007
 Bug fix: Wrong build released
 
3.41.4    July 8, 2007
 Ehhancement: Improved error handling and logging 
 Bug fix: Improved international format handling 
 Bug fix: Improved operation with and without filter wheels
 
3.41.3    June 21, 2007
                                                                                                         
                                                                                              
                                                             
 
                      
                                                                                    
                                                                       
 
                      
                                                                                  
                                                                       
                                                      
 
                      
                                                              
                                              
                                                              
                                              
                                                                               
 
                      
                                                                      
                                                                         
                                                                   
                                                    
 
                        
                                                                                                     
 
                        
                                                                                             
 
                       
                                                  
                                                                     
                                         
 
                        
                                                      
 
                        
                                                              
                                                                 
                                                                                
                                              
                                        
                                                                            
 
                               
 
                           
                                                                                                                                
                                                                                                                                   
                                                                                                                     
                                                                                                    

                                                                                                                           
                                                                                                                                         
                                                                                                                                    
                                                                                     

                                                             
                                                                                       
                                                                          
 
                          
                                                                  
 
                          
                                                                   
                                                                                                 
                                                            
 
                           
                                                    
                                                                            
 
                          
                                                                                     
                                                           
                                                              
                                                       
 
                          
                        
 
                         
                                                                                                       
                                                                          
                                                                   
                                                                                  
                                                                      
                                                                        
                                                                                       
 
                           
                                                                                                                     
                                                                                                      
                                                     
                                                         
                                                                                                              
                                                                                                                                  

       
                                                                                                                     
                                                                            
                                                                   
                                                                                                                                    

                         
                                                                                                 
                                                 
                                                                 
                                                    
                                                                                     
                                                                                            
 
                           
                                                           
                                                                  
 
                           
                                                        
 
                           
                                                                                       
                                                     
                                    
                                               
                                                        
 
                          
                                                      
                                 
                                                                                 
                                                                                
 
                        
 
                          
                                             
                                                                                               
 
                         
                                           
                                   
                                 
 
                        
                           
                                                               
 
                        
                                                       
                                                     
                                               
                                         
                                                                                
 
                           
                                                       
                                            
 
                           
                                                                                            
                                                     
                                                                             
                                                             
                                      
                            
 
                           
                                                                                       
 
                           
                                                                                                                    
                                                                                                                    
                                                                                                                       
 
                           
                                            
 
                           
                                                               
                                                                 
                                                                                             
                                             
                                            
                                  
                                                                                                   
                                                                                                                   
                                          
                                                
 
                      
                                                                          
                                                                                  
                                                                               
                                    
 
                      
                                              
                                              
                                                             
                                                      
 
                     
                                                         
                                                   
                                        
                                                              
                                                                         
                                                                                 
 
                     
                        
 
                     
                                                  
                                                  
                                                                                              
                                      
                                                                      
 
                    
                                    
                                                                                        
                                                                                                               
 
                    
                                                       
                                                                                   
                                                                                          
 
                       
                                                                                
                                     
                                          
                                                                                           
                                                                       
 
                       

                                                            
 
                       
                   
                                                                                                                              

                                                                                                                           
                                                                        
                                                               
                                                         
                                                                                                   
                                                                                                                   
 
                                                                                                                         
                                                                                                                                
                                                                                                                                         
                                                                                                                                
                                                                                                                                      
                                                                     
 
                      
                                                                                                       
                                                                            
                                   
 
                          
                    
                                                                                 
                                                                                                                                            
                         
 
                          
                                          
                                       
                                           
 
                          
                                                                                                                                   
                                   
                                        
                                                   
                                      
 
                          
                 



               
 
                      
                                                                    
 
                      
                                                 
 
                       
                                                                                   
                                                                                                       
 
                       
                                                        
                                                     
                                     
 
                       
                                  
 
                          
                                             
                                          
                                           
                            
 
                           
                                                                              
                                                                            
                                                
 
                          
                                        
                                                                      
 
                           
                                                                                               
                                                                      
                                                             
 
                           
                                                   
                                                                     
 
                            
                                                     
                                                                              
                                                                                    
 
                       
                                               
                                       
                                           
 
                      
                              
 
                      
                                                  
                                                 
                                                           
 
                       
 Enhancement: Version checking incorporated for key controlled applications.  See Software Requirements. 
 Enhancement: Add target name and coordinates to review session and target coordinates to log 
 Bug fix: Corrected slewing errors with non-US environments. 
 
3.41.2    June 9, 2007
 Enhancement: Get from File target will not enter unless plate solve is successful. 
 Bug fix: Correct Maxim correction in 3.41.1 to account for dark frame.
 
3.41.1    June 4, 2007
 Enhancement: Improve plate solving with Maxim and exposures greater than 15 sec. 
 Bug fix: Correct Maxim guider start failure with long guide exposures 
 Bug fix: Correct plate solve exposure sub-frame error
 
3.41.0    May 29, 2007
 Enhancement: Added Smart Sub-framing feature.  See Equipment 
 Enhancement: RCOS PIR flash writes minimized 
 Enhancement: Try to park mount in case of cloud sensor abort 
 Ehnancement: Help file search function added 
 Bug fix: Prevent main window page change from interfering with running session
 
3.40.7    May 16, 2007
 Enhancement: PinPoint errors on plate solving now reported directly. 
 Enhancement: Cooler off replaced by Cooler Warmup to 25°C.  See Options 
 Ehnancement: Added retry logic in case Maxim guider doesn't start 
 Bug fix: Wait for focus completion with AcquireStar
 
3.40.6    April 21, 2007
 Bug fix: Eliminate ObjectDispositionException error ("CCDAutoPilot needs to close") on program close
 
3.40.5    April 10, 2007
 Enhancement: Focus deferral is active only if Enable meridian flip is checked.  See Focusing
 
3.40.4    April 2, 2007
 Bug fix: logging error with ASCOM dome selection 
 Bug fix: focusing now works properly with no filter wheel selected. 
 Correction to help file, Focusing topic.
 
3.40.3    March 21, 2007
 Bug fix: Close error on single core processors fixed.
 
3.40.2    March 20, 2007
 Enhancement: Insensitive to localization in coordinate edits 
 Enhancement: Added programmable cooler wait delay.  See Options 
 Enhancement: Focus prevented within 10 minutes east of meridian.  See Focusing 
 Bug fix: AO guide box size programming fixed 
 Bug fix: IndexOutOfRange error trapped 
 Bug fix: Eliminate interaction between Cloud Sensor and run pause function.
 
3.40.1    Not publicly released
 
3.40.0    February 16, 2007
Important notes:  The web update facility cannot be used to upgrade to this version.  Download and install the complete package 
from http://www.ccdware.com/downloads/.  After installing this version, future web updates will function as in the past.  CCDStack 
users: Installing CCDAutoPilot version 3.40 or greater may require re-entering your license information in CCDStack. 
 Vista compatibility.  Default location for Images, System Profiles and Target Lists is moved to My 

Documents\CCDWare\CCDAutoPilot3 (XP and Prior) and Documents\CCDWare\CCDAutoPilot3 (Vista).  Existing license(s) will need 
to be re-entered.  You will no longer need to install CCDAutoPilot2 for an upgrade but you will need to enter the license info.  See the 
Licensing topic for details.  During web update with User Account Control enabled (Vista only), you may be asked to approve Updater 
operation for web updates.  As an added bonus, the trial period is reset to 60 days. 

 Enhancement: Improved meridian efficiency.  See PM Tracking 
 Enhancement: Trace and reset functions not part of the Help menu. See Troubleshooting 
 Bug fix: Manual guide star acquisition after flip now works as documented
 
3.31.1    January 28, 2007
                                                                  
 
                          
                                                                   
                                                                                                 
                                                            
 
                           
                                                    
                                                                            
 
                          
                                                                                     
                                                           
                                                              
                                                       
 
                          
                        
 
                         
                                                                                                       
                                                                          
                                                                   
                                                                                  
                                                                      
                                                                        
                                                                                       
 
                           
                                                                                                                     
                                                                                                      
                                                     
                                                         
                                                                                                              
                                                                                                                                  

       
                                                                                                                     
                                                                            
                                                                   
                                                                                                                                    

                         
                                                                                                 
                                                 
                                                                 
                                                    
                                                                                     
                                                                                            
 
                           
                                                           
                                                                  
 
                           
                                                        
 
                           
                                                                                       
                                                     
                                    
                                               
                                                        
 
                          
                                                      
                                 
                                                                                 
                                                                                
 
                        
 
                          
                                             
                                                                                               
 
                         
                                           
                                   
                                 
 
                        
                           
                                                               
 
                        
                                                       
                                                     
                                               
                                         
                                                                                
 
                           
                                                       
                                            
 
                           
                                                                                            
                                                     
                                                                             
                                                             
                                      
                            
 
                           
                                                                                       
 
                           
                                                                                                                    
                                                                                                                    
                                                                                                                       
 
                           
                                            
 
                           
                                                               
                                                                 
                                                                                             
                                             
                                            
                                  
                                                                                                   
                                                                                                                   
                                          
                                                
 
                      
                                                                          
                                                                                  
                                                                               
                                    
 
                      
                                              
                                              
                                                             
                                                      
 
                     
                                                         
                                                   
                                        
                                                              
                                                                         
                                                                                 
 
                     
                        
 
                     
                                                  
                                                  
                                                                                              
                                      
                                                                      
 
                    
                                    
                                                                                        
                                                                                                               
 
                    
                                                       
                                                                                   
                                                                                          
 
                       
                                                                                
                                     
                                          
                                                                                           
                                                                       
 
                       

                                                            
 
                       
                   
                                                                                                                              

                                                                                                                           
                                                                        
                                                               
                                                         
                                                                                                   
                                                                                                                   
 
                                                                                                                         
                                                                                                                                
                                                                                                                                         
                                                                                                                                
                                                                                                                                      
                                                                     
 
                      
                                                                                                       
                                                                            
                                   
 
                          
                    
                                                                                 
                                                                                                                                            
                         
 
                          
                                          
                                       
                                           
 
                          
                                                                                                                                   
                                   
                                        
                                                   
                                      
 
                          
                 




