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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.

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.
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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.
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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



this is completed and CCDNavigator is ready to setup the target for guiding, you'll see the target you've selected centered in your Field-Of-View Indicator in
TheSky6. Simply right click on whatever guidestar you want to use and select "Center" in the popup that appears (or double click on the guidestar and click on the
center icon), then return to the CCDNavigator pop-up and click "OK". CCDNavigator will calculate the position angle and new coordinates and will manipulate
TheSky6 to show the guiding window with the guidestar centered in the guidebox and the camera rotated. It will also display the guidestar catalog ID plus its
magnitude and spectral classification and it will calculate autoguider exposures. If you want, you can slew your telescope to this position immediately but for now, just
click on "No". To see the autoguider exposures calculated by CCDNavigator, click on "Filters" and see them in the Preview column.

If you've already selected this target for imaging and run EZ-Guide, the session plan will automatically be updated with the new camera angle, coordinates and
autoguider exposures and you will notice the "Save Session Plan" button is enabled to remind you that the session plan has not been stored. To see all the objects that
fall within the Field-Of-View of your camera (including camera rotation), just click on "In FOV" and a list will be displayed. This is useful if you want to capture
multiple objects in a single image since you can be certain they are all included in your camera's FOV.

If you wish, multiple targets can be selected for an imaging session, just select the candidates that appeal to you but notice when they transit in the Target Transit and
Availability graph so that the LRGBH frames can be taken while the target it near its highest elevation. As targets are added to the plan, CCDNavigator will
automatically adjust the LRGBH frame count number to an initial value that will fit the target into the plan based on its availability. You can change the setup for each
target by clicking the Session Plan panel's "Next Target" button and adjusting the target's associated LRGBH allocation. CCDNavigator will not allow these
allocations to exceed the time available for imaging each target and if you change the allocation of any target, the later target's LRGBH counts will be re-initialized if
they do not fit the target's availability.

To indicate when a target transits and when it's availability starts & ends, a graph is included called the "Target Transit and Availabilty" graph. This graph is associated

with both Target Selection and with the Session Plan and shows the time interval from the beginning of darkness to the end of darkness. Before a target is selected for

imaging, it shows the availablilty and transit time for the displayed object. From this graph, we can see that this object is available nearly all night long and that it transits
(the "T" character) just before the middle of the night. At the lower part of the graph, the interval in which the Moon can be seen is displayed allowing you to decide if

any adjustments should be made to the exposure due to the Moon's presence.

Target Transit and Availability

20:05 2232 058 0324 05:50
fdoon

When a candidate is selected as a target by clicking the "Add to Plan" checkbox, the Target Transit and Availability graph will then show the actual time planned for
imaging the target based on its availability and the target's starting time in the session plan. The LRGBH frame counters will be set to values that fit the target into the
plan. If you wish to image multiple targets, you may need to reduce the LRGBH allocation so there will be some time available for imaging the other targets. To change
the LRGBH allocation, simply change the frame counters with the up/down arrows next to each filter. These values can only be changed after selecting the target for a
session plan. CCDNavigator will not allow you to exceed the maximum number of frames that fit the available time for a target. For example, the graph above is
changed to the one below after adding the target to the session plan and reducing the LRGBH frame counts.
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For example, a second target selected for a plan might have an availability that looks like the graph below. This target will be imaged during moonlight so possibly we
should either wait for another night or pick a target where narrowband imaging can be done.
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After multiple targets are selected for a plan, you can step sequentially through them by clicking on the "Next Target" button which will cause the display to show the
next target. When this is done, the graph will display the planned allocation for that object. This allows you to easily see how the session will run and when the objects
transit relative to their imaging intervals.

CCDNavigator creates a session plan for imaging all the targets you've selected. Within it, targets are ordered optimally for imaging regardless of the order in which
they were selected. You can examine the session plan contents by clicking on "View Plan" in the "Session Plan" panel. Besides the target order, notice that the
LRGBH sequence has been created optimally (if you have selected "Staircase" sequencing) so that the L frames are taken at the highest elevation, B frames at the next
highest and so on. If "Shuffle" sequencing has been selected, the sequence will be a repeated cycle of LRGB frames. By default, the session plan is saved in the "My
Documents\CCDWare\CCDNavigator\Session Plans" folder and is named by the session date as Year-Month-Day (for example "CCDN-2006-10-17") . It can be
imported into acquisition software such as CCDAutoPilot3 for execution. If this is done frequently, you should go to the "Settings" menu item and use the "Set Plan
Folder" to be the "Target List" folder in CCDAP3.

If you want to see the entire "Advanced Imager Catalog" just click on "View" in the "Catalog" menu drop down. If you want to switch to the "Deep Sky Explorer
Catalog", click on "Select" in this dropdown. A new window will be displayed that allows you to select either catalog and, for the Deep Sky Explorer, which sub-
catalogs are to be imported to the target selection process..

{# Catalog Selection @
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Try clicking on "The Deep Sky Explorer Catalog", select one or two catalog options and press "Ok" (be patient, this can take a while depending on how many objects
are in the catalogs selected). After loading the catalog(s), the target list will be made up of all the objects in the catalog options you selected that meet your selection
criteria. If a target has a thumbnail in the Advanced Imagers Catalog, it will be displayed and all of the 23,000+ targets have black and white thumbnails. Also, use the
DSS button to retrieve an image from NASA's Deep Sky Survey database. The image will be scaled to the size of your field-of-view as set in the "Camera" menu and
placed at the exact RA, DC and Position Angle seen in the target information. Incidentally, choosing some of the less familiar catalogs and stepping through them is a
great way to spend time on cloudy nights.

I 'hope this quick tour gets you on a fast track to using CCDNavigator! Good luck imaging!



Site Properties

This panel holds the various parameters associated with your location. When the "OK" button is clicked, CCDNavigator will clear the target selections
and session plan so be sure these parameters are set correctly before proceeding with target selection.

3 Site Properties
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These parameters are:

o Latitude - This should be set to the latitude of your site and you must also select either "North" or "South" according to your position relative to
the equator. The up/down buttons change the latitude parameter in steps of whole degrees. To modify the fractional part, simply highlight it (or
the entire set of digits) and type in the desired value. The site must be below the Arctic circle and above the Antarctic circle so the latitude can
range from 65 degrees North to 65 degrees South. Above or below these values, there are days when the sun neither rises nor sets leading to
impossible calculations for the solar, lunar and session times.

o Longitude - This parameter should be set to your site's longitude and you must select either "West" or "East" according to your position relative
to Greenwich. US longitudes are west of Greenwich. Setting the longitude also sets a range of time zones that can be selected.

o Altitude - This parameter should be set to your site's altitude above sea level and should be given in feet.

o Time Zone - This parameter gives the offset in hours from UTC to your local time. It is negative for locations west of Greenwich and positive for
locations east of Greenwich. For example, the offset for the US Eastern Time Zone is -5, Central is -6, Mountain is -7 and Pacific is -8. This
offset should be for standard time time, eg. EST, not when DST is in effect. When longitude is set, the time zone is set to a value central to that
position on earth and can be adjusted plus or minus 1 zone from this position.

o DST Site - If your location uses Daylight Savings Time during the summer months, check this box. The check box simply tells CCDNavigator to
use DST whenever DST is in effect (US rules are followed). CCDNavigator checks the session's calendar date and makes the switch if DST is
actually in effect on that date. DST is currently programmed with the US definition.

o Twilight Angle - This parameter tells CCDNavigator how far below the horizon the Sun must be before imaging can commence and is used to
calculate the times when darkness begins and ends. The default value is - 18 degrees which is the normal definition of Astronomical Twilight.
Standard definitions for the start and end of twilight are "Civil Twilight" which is 6 degrees below the horizon (-6), "Nautical Twilight" which is12
degrees below (-12) and "Astronomical Twilight " which is 18 degrees below (-18). If the user wishes to modify their session start and end
times, this value can be changed to values between -6 and -30 but be careful that the Sun does not interfere with your imaging.

o Planetarium - This parameter tells CCDNavigator which planetarium program you are using. The planetarium is used for framing objects and
selecting guidestars with EZ-Guide. At present, CCDNavigator only supports TheSky6 by Software Bisque. If you do not use TheSky6 select
"None" - you will not be able to position guidestars with EZ-Guide but all other features will work normally. Future versions of CCDNavigator
may support other planetarium programs.

e Acquisition - This parameter tells CCDNavigator which image acquisition / camera control program will be used to execute the session plans.
At present, CCDAP3, ACP, MaxImDL and CCDSoft are supported. In the case of MaxImDL, multiple sequence files are generated when the
"Save Plan" is pressed, one for each target in a multi-target plan. For CCDSoft, pressing "Save Plan" will launch CCDSoft and lets the user
select which target is to be placed in CCDSoft's color series sequence. CCDSoft can only support "Shuffle" style sequences (see "Optimal
Scheduling").

o Horizon Editor - You can trace out your local horizon so CCDNavigator will indicate when a target is behind an obstacle such as a house or
trees. This is indicated in the "Target Transit and Availability Graph", see the discussion in "Target Selection". Here we are concerned with
creating the horizon in CCDNavigator.

The horizon data can be generated in two ways.

e One way is to simply step the azimuth value from 0 to 360 degrees and set the elevation that is possible at each position. At any time, you can
leave the "Site" menu and return later to continue editing. Don't forget to hit "Ok" when leaving the "Site" menu or your edits will not be saved.
While this method will work and is practical for minor adjustments to the horizon, it is time consuming and tedious.

o If the user has TheSky6 as their planetarium, a second method can be used that reads the azimuth and elevation of the telescope. To use this
method, simply click on the "Use Telescope" button to start recording. If the telescope is not already connected, you will be prompted to
"Connect". Then, simply slew your telescope in azimuth and elevation to clear obstacles using a moderate slewing speed. This will trace out your



local horizon which CCDNavigator will record. As you are slewing, the azimuth and elevation of the telescope will be displayed in the up/down
numeric values in the Horizon Editor panel. It is normal for these to change by more than one unit while slewing but all values in between will be
initialized. If you make an error while slewing, simply backup and do it again - the old data will be overwritten - it is not necessary to restart the
horizon editor. To terminate the horizon editor, simply disconnect from the telescope. While using this method, do NOT slew through the
southern meridian (180 degrees azimuth) with a German Equatorial mount as this will cause incorrect values to be saved while the scope is
"flipping" to the other side. Also do NOT slew through the northern meridian (0 degrees azimuth) with any type of mount as this will confuse the
Horizon Editor. These small regions can be filled out using the manual editor.

At any time, the "Clear" button can be pressed to erase the Local Horizon dataset. Before this is done, the user will be prompted to ensure that clearing
is a desired operation.

Note: Azimuth is measured from the north in the range from 0 degrees to 360 degrees. East has an azimuth of 90 degrees, south is 180 degrees and
west is 270 degrees.



Camera Properties

This panel holds the various parameters associated with the camera. The camera parameters can be changed while planning a session. If this is done,
the old parameters will be preserved for any targets already present in the session plan but all unselected objects will utilize the new parameters.

r—?f! Camera Properties -\
Filker Expozure [zec) Bin
500 31 B
(| o # Choose a Filter
o0 22
0§
H=3L

(| 0 B[2E

twverage Delay [sec) 120 el

|

SequenceType |Staircase |

Set Al Initial Allocations b ZERD [
FOW Size 3 [arcmin] | 44 (2 30 23
Default Angle il f&d T

Edit Filter M ames

HI

The camera parameters are:

o Filter Name - Up to five filters can be used for each target imaged during a session. To select filters, click on the filter to be changed and a new
window will appear showing the ten available filters. To select one, click on it and it will replace the original filter. CCDNavigator must know the
names of the filters used in your camera control software in order to create a Session Plan that can be utilized by your acquisition software
(CCDAP3, ACP, MaxImDL or CCDSoft). When the session plan is executed, these names will be passed to your camera control program so
you must use names that it will recognize. The default names are "L", "R", "G", "B" and "H" but these can be changed by clicking "Edit Filter
Names

¢ Exposure - These parameters provide CCDNavigator with the length of time for each filter used to image frames with your CCD camera and is
given in seconds. It should not include lost time to download frames, focus, slew or any other system delays as these are accounted for
elsewhere. The values entered set the actual imaging times for each filter used by the camera in the exported session plans.

e Bin - These three parameters set the binning mode for each of the filters when acquiring images and can be set to 1x1, 2x2 or 3x3 binning for the
L, RGB and H filters (the same binning mode is used for the R, G and B filter positions).

e RGB =L - Click this button to set the R, G and B exposures to be equal to the luminance frame exposure.

e H =3 L - Click this button to set the H-alpha exposure to three times the luminance frame exposure.

e Average Delay - This parameter models the various delays that occur when an imaging session executes. These include downloads from the
camera, precision slewing of the telescope with plate solves and settling delays, slewing to/from a focus star and focusing, guidestar acquistion
with dithering delays, and meridian flips. As a first order approximation, this value can be set to the download times for 1x1 frames until a better
estimate can be acquired. A better estimate can be calculated by timing a session from start of imaging to the end of imaging with all the normal
operations taking place, subtracting the amount of time actually spent exposing the frames (number of resulting frames times the exposure used
for each frame) and dividing the remaining time by the number of resulting frames. This can most easily be done by examining the log of
CCDAutoPilot3 and doing this calculation. This parameter, along with the exposure durations for the filters used, is used to calculate how many
frames can be taking during any given interval of time and estimating the starting time for each target.

¢ Sequence Type - This dropdown window lets you choose between "Staircase" sequencing and "Shuffle" sequence. Staircase sequencing
captures frames in an order such that L frames are taken at the highest possible elevation, B frames at the next highest, G frames at the next
highest, R frames next highest and H frames at the next highest elevation. An example staircase sequence where the target transits in the middle of
the sequence is RRGGBBLLLLLLBBGGRR. This method tends to maximize resolution in the L frames and avoids extinction in the B frames.
Shuffle sequencing takes the frames in a repeated cycle of L, R, G, B, H where a specific number of L, R, G, B and H frames are taken during
each cycle. A common shuffle sequence is LRGBLRGBLRGB but a more general case is LLLLRRGGGBLLLLRRGGGB which takes four L
frames, two R frames and three G frames per cycle. The shuffle method attempts to balance the acquisition of data so that if a session must be
terminated, there is a chance of having enough data for an image. For more information, see the section on Optimal Scheduling.

o Set All Initial Allocations to ZERO - This option, when checked, will cause CCDNavigator to force LRGBH frame counts initially to ZERO
whenever a taret is selected for the session plan or when it must be reinitialized while in the plan.

e FOV Size X Y - These parameters hold the size, in arcminutes, of the camera's field-of-view where the first parameter is the X (width) of the
camera and the second parameter is the Y (height) of the camera. For example, 44 x 30 means that the camera/telescope combination covers a
44 arcminute by 30 arcminute field. This value is used when the user clicks on the "In-FOV" button which produces a list of all objects within the
Field-Of-View. It also sets the FOV size of the Deep Sky Survey image retrieval feature.




o Calculate - This button launches a window that will help you calculate your Field-Of-View. Clicking "OK" will transfer these values to the main
camera menu screen.
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o Default Angle - This parameter establishes the default angle of the camera. When changed, all objects in the catalgs that have not been selected
for a session plan will assume this value for their angle.

o Edit Filter Names - Launches a window in which the filter names can be changed. To change a name, simply highlight it with your cursor and

retype the name. If a filter name is set to empty, then the filter's slot will not appear in the Filter Chooser dialog (shown above) or the Guider
dialog.
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Target Criteria

The parameters within the "Criteria" menu item are used to manage the listing of candidate targets including the planned date of your imaging session and
other aspects of the candidate targets that CCDNavigator displays. When the "OK" button is clicked, CCDNavigator will recalculate the target
selections and session plan so be sure these parameters are set correctly before proceeding with target selection. An exception to this is the "Override
Plan Start" checkbox and the associated time to the right. If these are the only parameters that change, the target list will not be recomputed and the
session plan will remain intact. In any case, the target currently being viewed on the main screen will remain provided it meets the revised criteria.

-
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The target criteria parameters are:

o Session Date - This sets the date for the session and defaults to the current date in your computer. Click on the down arrow to view a calendar
and select a different date.

e Minimum Availability - Only objects having available imaging times greater than or equal to this parameter (given in hours) will be listed as
candidates in the Target Selection panel. If the available time for imaging an object is less than the Minimum Availability value, the object will not
be listed as a candidate. When you close the target criteria window and have also changed the date, this value will be adjusted by
CCDNavigator to a value that will provide at least 20 targets. It is important to remember that objects that set early or do not rise until late in the
session as well as objects with low declinations will have short availabilities. If you want to consider these objects, set the Availability to a low
value, as low as 0, so they will be listed. The maximum value for the Minimum Availability parameter is the Session Duration (length of darkness)
rounded down to the nearest hour. You can set Minimum Availability to any value but if fewer than 20 targets are listed, CCDNavigator will
reduce it until at least 20 targets are listed.

o Smallest Size - This parameter determines the size of the smallest objects that will be listed in the Target Selection panel. It is given in
arcminutes and has a default value of 5 arcminutes. You can select this parameter according to the field-of-view of your imaging system and what
size objects are appropriate for it. If you use a wide field system, you may wish to set this to a larger value since small objects will have very
small scale in your images. You can set Size to zero to see all the objects having availability but this may give you a very large number of objects
to consider depending on your catalog choices. Size is useful in controlling the number of target candidates since there are more and more targets
of decreasing size.

o Largest Size - This parameter determines the size of the largest objects that will be listed in the Target Selection panel. It is given in arcminutes
and has a default value of 999 arcminutes. You can select this parameter according to the field-of-view of your imaging system and what size
objects are appropriate for it. This parameter and the "Smallest Size" parameter are linked to maintain consistency.

o Lowest Elevation - This parameter sets the minimum altitude that objects must reach in the night sky to be listed as candidates and it defaults to
30 degrees. Whenever possible, most imagers prefer not to image objects close to the horizon because of low resolution due to seeing and blue
extinction. The Lowest Elevation parameter lets you control that aspect of the objects that will be listed as targets. But remember, if an object
never reaches this elevation it will not be listed as a target candidate so don't forget to set it to a low value if you are interested in objects that are
at low declinations. Depending on the target's position and other factors such as the start and end of darkness, this parameter will also effect the
starting and ending times of availablility for imaging a target as shown in the Target Selection panel. The maximum value possible for this field is
your latitude plus 90 degrees.

o Faintest Brightness - This parameter determines the faintest objects that will be listed in the Target Selection panel. Only objects meeting or
exceeding this parameter will be listed as candidates. It defaults to magnitude 99 which will reveal all objects meeting the other control
parameters.

e Override Plan Start - Check this box if you want to start at a time other than the beginning of darkness using the up/down control to the right.
The override time is limited to being within the hours of darkness. This control can be used to allow a session to begin with a particular target or
to generate a plan after the hours of darkness have begun.

If any of these parameters are set to unusual values (such as a super large Smallest Size and a very high Lowest Elevation), there may be no objects in
the catalog that satisfy all of the criteria. In this case, all data in the Target Selection panel will be blank since there are no candidates to display.



Target Selection

This panel allows you to view targets that meet your Target Criteria and select them for session plans.
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The information displayed is:

o Object - This is the catalog and number, such as M31, by which the target is known.

e Xof Y - This simply indicates which candidate target is being displayed and the total number of candidates. Candidates are sorted according to the precedence
of their availabilty for imaging.. Candidates whose availabilty ends earliest (the "Available Until" time) are listed first. If two or more candidates become
unavailable at the same "Available Until" time, then candidates that become available earlier (the "Available From" time) are listed first. And if both the
"Available From" and "Available Until" times match, candidates that transit earlier are listed first. Thus, candidates earlier in the list should be imaged before
candidates later in the list to take advantage of their availability.

o List - Click this to see a tabular list of all candidate targets accompanied by thumbnails. This list is ordered by the precedences described previously. While the
list is displayed, double clicking on a target image will set the X of Y field to the target selected so when you close the list display, that Target Selection panel
will display that object. The list can be sorted by any of the header values and the direction of sorting (ascending or descending) alternates with each click of the

header box.
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e Names - Any common names, such as "Andromeda Galaxy; NGC224;", by which this object is known will be shown here. Also any other catalog identifiers,
such as NGC numbers, that reference the same object will be listed.

o Type - This describes the object using notation that comes from various astronomical catalogs and some are rather cryptic. See the Helpfile on Classification
Systems for details in understanding these shorthand descriptions.

e Size - The size, in arcminutes, of the object if known. Some objects in available catalogs have not been sized and these are listed as "0".

e Magnitude - The best estimate of the brightness of the object, sometimes as a visual magnitude, found in astronomical catalogs. Many objects have never been
classified as to brightness (magnitude) or, as in the case of dark nebula, cannot be classified. For example the Sharpless, LBN and Barnard catalogs have no
brightness values given. For these objects, the magnitudes will appear as mag 30 for dim HII regions and mag 99 for dark nebula.

o Transit - Local time when the target crosses the meridian (due south) which is the point of it's highest elevation.

o Available From - The local time when the target is available to begin imaging. At this time, the target meets all the Target Critera including the required
minimum elevation or was already above the minimum elevation when darkness began. In the latter case, the "Available From" time will be equal to the onset of
darkness.

o Available Until - Local time when the target no longer meets the minimum elevation criteria or when darkness has ended, whichever occurs first.

o Duration - Total time in hours and minutes used to image the target. This is calculated from the total LRGBH frame count shown just below.

o Frames - These LRGBH colored boxes are initially set to the maximum number of frames available to image the target based on the Exposure duration values
for each filter and Avg Delay parameters found in the Camera panel. They are initialized according to the sequencing pattern selected ("Shuffle" or "Staircase"
sequencing). Staircase allocation will have roughly 50% of the time allocated to Luminance frames and Shuffle sequencing will have all frame counts initialized to
"1" (except H which is set to "0") but any of the allocations can be changed (unless the "Set All Initial Allocations to ZERO" has been selected in the camera
dialog).. If any are changed, "Frames" and "Duration" are updated however CCDNavigator will not allow the total time of all frames to exceed the available time
for imaging ("Available From" to "Available Until"). The filter names are displayed above each counter box. The frame counters cannot be changed until the
candidate has been selected as a target for the session plan by clicking the "Add to Plan" checkbox. Also, the Repeat counter is not enabled unless "Shuffle"
sequencing is selected in the "Camera" menu item.

e RA DEC PA - Right Ascension, Declination and Position Angle of the target are displayed next to the thumbnail. All of these values may change when
guidestar selection using "EZ-Guide" is completed since it may be necessary to reposition the camera to align with a guidestar.

o EZ-Guide - Clicking this button will cause TheSky®6 to display the target with an appropriate scale and in polar format. After calibration has been performed
and an operation mode (Semi-Automatic or Manual) is chosen, a popup will appear with instructions for the user. When these have been completed,
CCDNavigator will calculate the proper co-ordinates and rotation angle for the OAG to place the guidestar on the autoguider or to adjust the position and angle
for a guidescope. Afterwards, TheSky6 will show the new position and rotation angle for your approval. If you prefer a different orientation, simply repeat the
operation, CCDNavigator will reset the coordinates to their original values and clear the rotation angle so you are back to the original starting point. EZ-Guide
will perform a calibration sequence whenever the active FOVI changes and will request the user to activate only one if either none or multiple FOVI are active.
Lastly, if a telecope is connected, EZ-Guide will ask you to disconnect it to avoid any possible damage to the telescope while positioning the target. When
complete, EZ-Guide will place the FOVI used back into its previous reference frame, angle and offset state and offer a choice of slewing the telescope to the
target immediately. If the Semi- Automatic operation is used, EZ-Guide also calculates exposures to use for the autoguider based on the selected guidestar.

o DSS - Click here to retrieve a DSS image of the target that exactly matches the your Field-Of-View and camera angle using NASA's "SkyView" capability at
Goddard Space Flight Center. The image is centered on the coordinates and position angle seen in the target selection panel (which may have been modified by
EZ-Guide) so you can see exactly what you will be imaging. So if you re-center or rotate the target using EZ-Guide and want to see how it will be placed on
your camera, click DSS after using EZ-Guide. The DSS window includes a button for saving the image to the DSS Cache folder as a ".gif" file. This button will
only be available if there is not already a ".gif" file stored for the object.

e SIMBAD - This button will access the NASA database and present scientific articles relating to the object.

¢ In FOV - Clicking on this button will produce a list of all objects inside your camera's Field-Of-View as set in the Camera window. The RA/DEC shown for
the target is used as the center of the field-of-view. When computing what objects are inside the field-of-view, the position angle of the camera is included. This
feature is very useful for checking the framing for images meant to include (or exclude) multiple objects.

o Thumbnail and Credit - Just above the thumbnail of the object is a credit line to the imager who provided the thumbnail. For more detail on these imagers, see
the Acknowledgements section.

e Add to Plan - This check box selects a target for inclusion in the Session Plan and updates the Session Plan. When this is done, the LRGBH counters will
change to the maximum number of frames possible based on the target's availability. The session plan will take the number of frames commanded for each filter
and it will contain a sequence for taking them based on the user's selected sequencing algorithm ("Staircase" or "Shuffle"). All frames taken use the exposure
parameters for each filter, filter names and binning controls as specified using the "Camera" button. Session plans can contain multiple objects which will be
ordered for getting the best acquisition results and will include each object's name, start time, position, angle and a sequence plan for shooting the LRGB frames
as well as guidestar exposures if available. If multiple targets are selected, CCDNavigator will create an LRGBH sequence plan for each target. If the "Add to
Plan" checkbox has been replaced by "Ineligible", the candidate target cannot be added to the session plan either because it would be imaged prior to its
availability or its availabilty ends prior to the end of the plan. This can occur if the target would be added to the plan prior to it's availabile start time or if its
availability has ended prior to the time when it would be added. To understand what is going on, look at the "Plan End" time and the candidate target's
"Available From" and "Available Until" times which, along with the Session Start time when the target would be added, are highlighted in red. Also, if you
change the LRGBH frame counts or any other parameter than will cause this condition to not be satisfied, any targets already in the plan that now fit in this
situation will be deselected. To save the session plan, click on the "Save Plan" button in the Session Plan panel.

¢ L R G B H and Repeat - At the bottom left of the panel, there are five colored boxes showing a proposed allocation of L, R, G, B and H frames and a sixth
box for repeating the sequence. Ths "Repeat" box is only enabled if "Shuffle"sequencing is selected in the "Camera" menu item. The user's chosen filter names
are displayed above each counter box. These LRGBH colored boxes and the Repeat count are initially set to the maximum number of frames available to image
the target assuming the Exposure duration values for each filter and Avg Delay parameters from the Camera panel. They are initialized according to the
sequencing pattern selected ("Shuffle" or "Staircase" sequencing). Staircase allocation will have roughly 50% of the time allocated to Luminance frames and
Shuffle sequencing will have all frame counts initialized to ONE. H frames (H-alpha) are given an initial allocation of zero for either sequencing scheme. These
values can be modified but the total amount of time cannot exceed the available time from "Available From" to "Available Until" for the object. When this value
is reached, CCDNavigator will not increment the counters further. The counters cannot be changed until the candidate has been selected as a target for the
session plan by clicking the "Add to Plan" checkbox.

o First, Last, Next and Previous - At the lower right of the Target Selection panel, there are four navigation buttons that allow you to step through the targets
to choose the ones you want to include in the Session Plan. Remember that targets earlier in the list will be imaged prior to later ones if selected for a session.

Although not part of the Target Selection panel, the "Target Transit and Availability" graph just below it conveys critical information about the displayed target. The
graph extends from the start of darkeness until the end of darkness and the line shows when the target displayed in the Target Selection panel begins and ends its
availabilty. The letter "T" denotes the time when the target transits the meridian which can occur before the start of darkness, during the darkness interval, or after tne
end of darkness. This information is critical when selecting targets for a session, see the section on "Optimal Scheduling” for more information. In addition, "X" values







