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CCDNavigator is a powerful tool that helps you select interesting targets and create an optimal multi-target session plan that can
be executed by automatic image acquistion software, such as CCDAutoPilot3, for any given night.

o CCDNavigator uses "The Advanced Imager Catalog" which consists of objects imaged by some of the world's best
imagers and includes a thumbnail of each object. Thus, you can see in advance if an object will make an interesting photo.
In addition. a second catalog, "The Deep Sky Explorer Catalog" which combines numerous astronomical catalogs
including a thumbnail of each object, can be used for target selection. This allows you to easily hunt down and image little
known objects. Also, images of targets at your exact position and camera angle can also be retrieved with a single click
from the NASA Deep Sky Survey (DSS) database allowing you to see what your photo will look like before ever taking it.
And scientific information about the object can be retrieved using the SIMBAD button.

o Target Criteria controls are provided so you can manage the session date plus the availability, elevation, size, and brightness
of objects selected from the catalog. This allows you to focus on objects that "fit" your system and to plan automated all-
night imaging runs of multiple targets.

o All useful details about the session date are displayed including Sun rise and set, start and end of darkness, the maximum
length of the session in hours & minutes, plus information about the Lunar dark cycle and possible interference by the
Moon.

o Objects in the catalog meeting your target criteria that are available for imaging on the session date are displayed for
possible target selection . All potential targets are ordered by the priority of their availability for imaging and can be
browsed sequentially or in a list. Technical data and a possible LRGBH allocation and order are given for each target. The
LRGBH plan is easily modified and separate binning control for L, RGB and H as well as exposure duration for each filter
is also provided. Two methods of acquiring the frames are provided - "Staircase" sequencing which schedules the frames
based on the elevation of the object to maximize resolution while minimizing blue extinction and "Shuffle" sequencing which
cycles between the filters to ensure getting some frames through each filter. Up to ten filters can be specified with any five of
them being used for imaging a target.

o A graph displays the starting time, ending time and transit time for each target being considered as well as times when it is
behind an obstruction at your local horizon.

o The "EZ-Guide" feature lets you position targets for autoguiding with a guidescope, internal guidechip or off-axis guider
using only three clicks. Using CCDNavigator's link to TheSky6, the "Semi- Automatic" mode positions the autoguider on
your chosen guidestar and will calculate guidestar exposures for each filter used based on two guidestar reference
exposures. The camera angle, revised position (RA and DEC) and guidestar exposures are exported to CCDAutoPilot3
through a session plan. Also, users have the option of slewing their telescope to the target immediately.

e The "In FOV" feature lets you find out what other objects will be captured in your camera's field-of-view when you image
a target. Clicking on a thumbnail will provide a list of all objects within your camera's field-of-view (including camera angle).
This feature uses "The Deep Sky Explorer Catalog" which contains over 23,000 objects.

o When objects are selected for imaging, a session plan for the combined set of targets is created that can be imported into
automated acquisition software such as CCDAutoPilot3. Information about the session plan are displayed including its start
and end times, duration, time remaining, targets that will be imaged. Details of the session plan including the LRGBH
sequencing can be viewed. The session plan contains the best possible ordering of the targets to maximize your time for
imaging them and it conveys the target's co-ordinates and rotation angle for the camera so an autoguider will be properly
positioned. Full session sequences can be exported to CCDAutoPilot3 and Astronomer's Control Panel while single target
sequences can be exported to MaxImDL and CCDSoft.

o If invoked during the hours of darkness, CCDNavigator will create a "Just-In-Time" session plan that best utilizes the
available time. This can help you salvage a late start for an imaging session by quickly and easily creating a plan for
whatever is left of the night.

e The user can maintain a personal list of targets ("MyTargets") which is checked by CCDNavigator. If a target on the
MyTargets list is available for imaging, the user is alerted. There are easy controls for adding targets and editing the list.

o When the catalogs are viewed, you can see all the technical data for each object including the best month for imaging it
from your location. This, along with the dark cycle and other session information, allows you to make long term plans for
imaging sessions for any future date. Catalogs can be sorted by any criteria allowing easy grouping of like objects.

e Your site location and system information can be saved into settings files and later retrieved so you can easily switch
between different locations and equipment configurations.
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Getting Started

This section will acquaint you with CCDNavigator and take you on a quick tour.

Once installed, simply double click on the "CCDNavigator" icon to launch the application. You will see a window similar to this with no targets added to the plan:
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Menu Bar
The menu bar holds eight options and tells you which catalog is in use.
|+ CCDNavigator ™ =
H File  Site  Camera Guider  Criteria  Catalog  MyTargets  Help The Advanced Imager Catalog v4.3

o File - This item lets you load or save the settings as files, set the path for saving the session plan and exit the application. These settings files are saved in the
CCDNavigator folder "My Documents\CCDWare\CCDNavigator\Settings". A special settings file, "Profile", saves the parameters for the next time
CCDNavigator is used and is kept current by the software. The current settings can be saved as a particular file name using "Save Settings As". The user can
also select a folder for saving the session plans. The session plan path defaults to "My Documents\CCDWare\CCDNavigator\Session Plans". If you are using
CCDAutoPilot3, setting the path to "My Documents\CCDWare\CCDAutoPilot3\Target Lists", or wherever your target lists are maintained, will make it easy to
load the session plans into CCDAP3.
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o Site - Click here to set up your site parameters including latitude, longitude, timezone, local horizon, etc.

o Camera - Click to set up your camera parameters including filter choices, LRGBH exposure intervals, binning options and field-of-view size. On first use, you
should set up the Site and Camera parameters as well as the path to the session plan so CCDNavigator has your correct location and equipment configuration.

o Guider - Click to control autoguider exposure settings and to preview the autoguider exposure calculations.

o Criteria - This brings up a window that lets you control the various criteria that objects must satisfy to be listed as potential targets. This includes the date,
minimum availability, smallest and largest size and brightness.

o Catalog - CCDNavigator contains two catalog systems, click this menu item to either view or select catalogs. At the very end of the menu bar is a display
showing which of the two catalog systems is in use and its version number.

o MyTargets - This feature lets you save, retrieve and edit a list of objects that you want to image at a future session.

o Help - Invokes this helpfile. It also allows the user to see the CCDNavigator version number.

The upper left hand panels displayed in the CCDNavigator window are:



o Session Information - Three panels display critical information about the session date as well as sun & moon set and rise.

o Target Selection - Displays thumbnails and technical information for each candidate, allows you to set LRGBH allocations and select targets for imaging.

o Target Transit and Availability - This graph extends from the start of darkness to the end of darkness and shows the displayed candidate's availability and transit
time. The letter "T" denotes the transit time which can be before, after or during the darkness interval. The graph changes when the displayed object has been
selected as a target, it then shows the actual interval allocated for imaging according to the LRGBH controls. An "X" in the graph denotes a time when the target
is behind an obstruction in the local horizon.

o Session Plan - Displays information about the Session Plan and the list of targets selected for imaging.

CCDNavigator creates an optimal Session Plan which is kept up-to-date as the user selects and deletes targets or changes parameters that effect the imaging session.
The Session Plan can be imported into acquisition software such as CCDAutoPilot3 for automated acquisition of the images. It also features EZ-Guide which lets you
position an OAG or guidescope for image acquisition and calculates autoguider exposures for guidestars.

Quick Start

Now, let's try a few features. A key menu item where you will make adjustments, is the "Target Criteria" panel. These parameters determine what date you will be
imaging and lets you control how many candidates will be displayed as candidate targets. When started, CCDNavigator adjusts the Availability parameter to a value
that will provide 20 targets. If you want to see more targets, reduce Minimum Availability to a smaller value. This will allow more objects to be listed as candidates.
Two other useful controls are the Smallest Size parameter and the Largest Size parameter. These parameters establish upper and lower limits on the sizes of targets
that will be listed. Decreasing the Smallest Size parameter or increasing the Largest Size parameter will produce more targets. Changing the Lowest Elevation
parameter to a lower value will also produce more targets and if you're interested in objects that have very low declinations, lowering this parameter is essential.
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For now, you can leave these controls at their default settings but later, you will definitely want to adjust the values in the "Target Criteria" panel.

You can also wait until later to change the Site and Camera properties but click on them now to see how they're set up.
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Now look at the "Settings" menu item. It lets you load and save all the parameters from the Site, Camera and Target Criteria panels which lets you have different
values for different locations/camera systems. It also lets you set the path you want CCDNavigator to use for saving session plans. If you're using CCDAP3, set this to
"My Documents\CCDWare\CCDAP3\Target Lists" as this is a convenient location for importing the plans into CCDAP3.

Next, examine the Session Information displayed for the selected date. This includes sunset, sunrise, the beginning and ending of astronomical darkness, the next dark
cycle of the moon and, most importantly, how much time is available for imaging during the session.
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In the "Target Selection” panel, you can step through the candidates by clicking the "Next", "Previous", etc. buttons until you see an object that interests you. All the
technical parameters for the candidate such as the duration for imaging and its transit time are displayed. If no image is displayed and you are on the Internet, you can
retrieve an image from the Deep Sky Survey by clicking the DSS button. SIMBAD will retrieve various technical/scientific information about the target from NASA's
databases.

You can view all the candidates at once by clicking on "List" and scrolling through all the possible choices. The list can be sorted by any of the columns such as
"SIZE", "AVAILABILITY" and so forth by just clicking on the column header. Also you can search for a particular object and if found, the "List" window will close
and the main menu will be displaying that candidate. If you see a candidate that interests you, simply double click on any field in that row (the thumbnail is easy to hit),
click "OK" and the "Target Selection" panel will display the data and thumbnail for that candidate.

Now let's set a target up for guiding. First, launch TheSky6 and activate a Field-Of- View-Indicator (FOVI) that models your system. These are found in TheSky6
under the "View" menu, "Field of View Indicator" drop down. Then, in CCDNavigator, click on the "EZ-Guide" button and watch as TheSky®6 is launched. The first
time this is done, CCDNavigator will lead you through a calibration procedure for your particular FOVI so follow the instructions that pop up on your monitor. After



