
What is PEMPro? 

PEMPro is short for Periodic Error Management Professional. It is a 
Windows software application that makes it very easy to characterize 
and reduce the periodic error of your telescope/ mount.

New features in PEMPro V2

Polar Alignment Wizard - Quickly, accurately, and easily helps you dial 
in polar alignment.

Backlash Exerciser - Checks the backlash of your mount. 

Star Finder - Helpful if you have a small CCD field of view to locate a 
star or other object when your mount's alignment is not perfect. 

Video Interface - Provides a low cost way to use PEMPro using a 
webcam. No extra software is required. 

What is Periodic Error and why should I care 
about it? 

All telescope drives, including professional drives, have mechanical 
imperfections in the gears and worm, and the worm wheel that 
ultimately points the telescope.  These imperfections occur with a 
period determined by the rotational speed of the driving worm gear, 
but there can also be significant effects from other gears in the RA 
gear train.  If not corrected it makes taking unguided images 
impossible with even moderate focal length telescopes. Even auto-
guided imaging is made more difficult because of periodic error. It is 
much better if the periodic error is corrected before the auto-guider 
gets a crack at it. Then guided imaging can be more accurate and 
produce tighter stars. 

What is Periodic Error Correction? 

Almost all telescope drives made for astrophotography have some sort 
of Periodic Error Correction (PEC) facility, even inexpensive mounts. 
The purpose of PEC is to compensate for the mechanical imperfections 
in the RA motion of the telescope caused by imperfections in the 
drive.  Note that some mounts have a different name for PEC such as 
PEM (Astro-Physics, Inc.) and SmartDrive (Meade).  

Typical ways to “train” your mount’s PEC   

 Manually with cross-hair eyepiece – very tedious but can produce good 
results.  

 With an Auto-guider – limited by seeing and the accuracy of software and 
hardware control. Also the time delay between autoguider image acquisition 
and mount movement r educes the accuracy of the corrections. 

 With PEMPro – periodic error is collected over multiple cycles and modeled 
before being written back to the mount. Effects of seeing and delays in 
                                  

                 

                                                                
                                                                  
                                               

                              
                                           
                                                   
                                       
                                                           

 

                                      

                                           

                                                        
                                                                
                                                

                                                                   
                               
                                                
                                 
                            

                                                            
                                                           

                                  
                                             

                      
                                                            

                             
                                                 

                                

                           

                                                                

                                                                   
                                                        

                                                       
                                               
          

                                       

                          

                                                        

                            

                 

                                        

 

                            

                                                                  

                                                       
                           
                                                               

                                                              
                                                          

                                                               
                                                                  
                             

                                              



                

                                                                    
                                                                     
                                                       

                         

                                                                        
                   

                                                        

                                                                        
                                                                 

                                                                
                                       

                                             
          

                                                                     
                                                             
                                                                   
                                                                    
                                                                     
                                                              
                                                                 
                                                                       
                                                                      
                                                                 
                       

                                   

                                                                     
                                                                      
                                                                     
                                                                 
                                                                    
                                                   

                                           

                                                                       
         

                                                                          
                                                                           
                                                             

                                                                            
before being written back to the mount. Effects of seeing and delays in 
image acquisition are eliminated. 

How PEMPro Works 

The process of using PEMPro is very simple, but you will need a 
telescope and CCD camera that optimally provides at least 1.5 arc-
seconds/pixel resolution for the best results. 

1. Acquire PE Data. Details...  
2. Load the PE data for analysis. Details...
3. Create a fitted PE curve to the data. Details...  
4. Program the mount with the PE curve. 
5. Verify PE has been corrected by acquiring PE data again. 

 

Software required/supported by PEMPro 

Required Software and System Configuration:

 Windows 2000 Professional, Windows XP Home, Windows XP 
Media Center, Windows XP Professional, Windows Vista and later. 
Windows XP (any version) is highly recommended. 

 Microsoft Windows .Net 2.0 Framework. At the time of this writing 
you can download it from here: 
http://www.microsoft.com/downloads/details.aspx?
familyid=0856EACB-4362-4B0D-8EDD-
AAB15C5E04F5&displaylang=en 

 DirectShow Webcam or one of these CCD camera applications: 
 Diffraction Limited MaximDL/CCD v3.22, or v4.10 or later: 

http://www.diffractionlimited.com  
 Software Bisque CCDSoft v5.00.170 or later. 

http://www.bisque.com 
 AstroArt V3 with Service Pack 3, or AstroArt V4, or later. 

http://www.msb-astroart.com  
 The latest ASCOM Telescope Driver installation. 

http://www.ascom-standards.org   

Mounts supported by PEMPro 

Please click this link for a list of mounts supported by PEMPro.

PEMPro can upload PEC data directly to some mounts. You should use 
the procedure below if your mount is one of these types:

Astro-Physics 1200GTO with GTOCP3, 900GTO with GTOCP3, 
Mach1 GTO, and other mounts using the AP GTOCP3
controller

Celestron CGE, CPC, and Nextstar Mounts

Mounts with Gemini Level 4

Meade LX-200GPS and LX-200R with Firmware 2.x or later  

Meade RCX-400 and MaxMount  

Meade Classic 16"

Software Bisque Paramount GT1100S and ME

 

                            

                                                                  

                                                       
                           
                                                               

                                                              
                                                          

                                                               
                                                                  
                             

                                              



                

                                                                    
                                                                     
                                                       

                         

                                                                        
                   

                                                        

                                                                        
                                                                 

                                                                
                                       

                                             
          

                                                                     
                                                             
                                                                   
                                                                    
                                                                     
                                                              
                                                                 
                                                                       
                                                                      
                                                                 
                       

                                   

                                                                     
                                                                      
                                                                     
                                                                 
                                                                    
                                                   

                                           

                                                                       
         

                                                                          
                                                                           
                                                             

                                                                            
                                                                        
                                  

                 

                                                                
                                                                  
                                               

                              
                                           
                                                   
                                       
                                                           

 

                                      

                                           

                                                        
                                                                
                                                

                                                                   
                               
                                                
                                 
                            

                                                            
                                                           

                                  
                                             

                      
                                                            

                             
                                                 

                                

                           

                                                                

                                                                   
                                                        

                                                       
                                               
          

                                       

                          

                                                        

                            

                 

                                        

 

Hardware required by PEMPro 

  500 MHz PIII or faster PC (2.0 GHz P4 or faster is recommended) 

 256 MB or more of RAM (512 MB or more is recommended) 
 5MB or more of Disk space 
 Monitor with 1024x768 or higher resolution and 64,000 colors, 

1280x1024 or higher resolution and 24-bit color recommended.  
 CCD camera compatible with MaximDL V3/V4, CCDSoft V5, or 

AstroArt V3/V4, or any video camera or web cam compatible with 
DirectShow. No autoguider is required, the main camera is used to 
acquire periodic error data. 

 A compatible telescope or mount (see above). 



New Feature Summary 

 The Polar Alignment Wizard tab uses "electronic drift alignment", a process 
using your webcam or video camera that helps you achieve the best 
possible polar alignment quickly and painlessly. 

 The PEMPro Video interface appication can work with any DirectShow or 
WDM compliant device including most capture cards and webcams (like the 
Philips Toucam Pro and Meade LPI). It allows you to use PEMPro with an 
inexpensive webcam without having to buy an expensive third party CCD 
control application. 

 The Star Finder tab is helpful if you have a small CCD field of view to locate 
a star or other object when your mount's alignment is not perfect. Press 
one button to calibrate, then another to start building a spiral mosaic, 
which is displayed directly on the screen. Once the star you are looking for 
shows up on the mosaic you can click on it and the scope will slew to it. 

 The Backlash exerciser issues alternating North/South moves to the mount 
while exposing an image. It allows you to assess the state of backlash of 
your mount. Too much backlash could result in poor autoguider 
performance. 

 The Calibration Wizard has been improved. It now allows you to slew to the 
correct position in the sky, and also to nudge the scope if needed to find a 
star or center it. 

 Numerous other small changes to make using PEMPro easier and more 
intuitive.  

 

Other Features 

 Collects periodic error data with using any CCD camera supported by 
MaximDL (v3 or v4 required), CCDSoft V5, or AstroArt V3/V4. 

 No Autoguider is required or used. If you are using a CCD with dual chips 
the main CCD is used making it easier to put a bright star on the CCD. 

 Corrects for camera tilt and star declination. 
 Graphically displays periodic error in real-time.  
 Analyzes collected data and creates a smoothed periodic error curve. 
 “Plays back” the inverse of the periodic error curve to the mount, thus 

minimizing the periodic error. 
 Writes the PEC correction directly to some mounts. 
 Has easy to use Wizards to set up parameters accurately. 
 Frequency Spectrum shows worm gear fundamentals, giving you insight into 

where in the gear train the periodic errors are coming from. 
 No need to wait for steady skies. PEMPro fits the periodic data to an 

optimized smoothed curve. 
 No need to be perfectly polar aligned. PEMPro can subtract drift from the 

periodic curves. 
 Analyze data and compare curves. Use PEMPro to evaluate the next mount 

you are planning to purchase. 
 Playback with the mount's PEC on to see how much improvement was 

actually made to the mount’s periodic error.  
 Allows further refinement of curves to optimize error correction even more. 
 Many advanced control features that allow you to tweak the correction 

curve. 

 

 

 



                    

                                                                             
                                                                  
                                                 

                                                                       
                                                                        
                                                                       
                                                                      
                     

                                                                                
                                                                         
                                                                         
                                                                             
                                                                          

                                                                          
                                                                          
                                                              
             

                                                                            
                                                                             
                   

                                                                   
           

 

               

                                                                     
                                                            

                                                                           
                                                                       

                                                
                                                    
                                                                      
                                                                         

                               
                                                    
                                                          
                                                                          

                                                             
                                                                       

                          
                                                                           

                 
                                                                        

                              
                                                                  

                                              
                                                                             
                                                                       

       

 

 

 




