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Introduction
The Off-Shore Navigation Workbook is an Excel Visual Basic for Applications (VBA)
set of functions and subroutines that are accessed through a single User-Form. The
purpose of this workbook is to provide an integrated process for performing a number of
computations that may be required in the navigation of a small vessel.
The current release of the new version of the Off-Shore Navigation Workbook is version
9.95. It is incomplete as a number of planned capabilities have not been implemented.
See the “Planned Changes” worksheet in the program workbook for a list of the so far
unimplemented enhancements. I anticipate that version 10.0 (or later) will be the first
full implementation of the planned application. However I think the workbook is more
than a complete replacement of version 8.54 and the previous Ship Log Template.
This document describes the installation, set-up and use of the Off-Shore Navigation
Workbook.

What Does It Do
With release 9.95, the application can do the following:

 Calculate sight reductions of the Sun, Selected Stars, Jupiter, Venus, Mars and
Saturn without the use of an external Nautical Almanac or sight reduction tables.
Enter the sight data (time, altitude, corrections) and the program will produce the
azimuth and intercept LOP for the sight and an Estimated Position (EP - where
intercept line intersects the LOP).

 Using a Nautical Almanac the program will perform a sight reduction of a Moon
sight. Eventually the program will have a Moon Ephemeris and the NA will not
be required.

 Collect the sight reduction data in a separate workbook for later review and
analysis

 Provide twilight, sunrise/set and Local Apparent Noon (LAN) times for any date
and location

 Create a Day Almanac report for the above celestial bodies for a range of dates.
The format of this report is similar to the Nautical Almanac daily pages. If one
wishes to have a printed Nautical Almanac on board, the program will produce
one for planned voyage instead of the entire year. It will also produce the report
across the end of a year (December – January).

 Create and update a Ship Log calculating a DR position between fixes.
 Generate a position Fix based on two sight reductions.
 Insert a calculated position into the Ship Log as either an EP or a Fix.
 Generated a computed Sun Sight using Linear Regression Analysis from a series

of sequential sights.
 Provide a toolset for planning waypoint and great circle routes
 Integrates routes with the Ship Log
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What Do I Plan for It To Do?
 Calculate sight reductions for the Moon without the need for a Nautical Almanac

or sight reduction tables. The Nautical Almanac data is the current hang up. The
algorithms to calculate GHA and DEC for the moon are a bitch

 Add current set and drift calculations to the Ship Log (a limited capability exists
with version 9.95)

 Generate analysis and historical reports from the Ship Log data.
 Generate route waypoints from the Ship Log workbook and integrate that with my

Waypoints Management Tool.
 Implement a tool set for navigation to include solutions to common or not-so

common navigation problems.

What Do I Use it For?
I started to create this application set for really three reasons.

1. To see if I could do it.
2. As a learning tool for the underlying disciplines
3. Possibly to actually use it when planning and navigating an ocean passage.

Well I think I’ve proven to myself I can do it, and I’ve learned a lot from the past and on-
going development. I’ve also learned a lot about MS Office/Excel VBA in the process.
Now I intend to use it in practice. I have actually used an earlier, standalone version of
the Ship Log on two trans-Atlantic passages, and it proved very effective. I also had the
earlier, standalone version of the sight reduction routines on board, but never got around
to taking any sights. Don’t know why, except GPS/Chart Plotter navigation makes going
“Old School” pretty difficult. With watch keeping, cooking, maintaining radio schedules
and occasionally sleeping it’s hard to find time for Celestial Navigation when you can
just glance at the GPS and see your coordinates and then glance at the chart plotter and
see your position graphically. That is one of the ultimate results I hope to achieve with
the program – eliminate the tedious and time consuming sight reduction process so that I
might find time to actually practice taking sights. The real skill in Celestial Navigation is
not the process of the reduction, but the process of the taking the sight, which requires a
lot of practice while at sea. Hopefully this program will allow me to take the sights, then
quickly see the results and compare them with the GPS position. That practice, when the
sight derived position is not required, may make me ready for the time when it is.
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Data Formats
Before you can actually use the application you need to be aware of the unique data
formats that I have implemented for the entering and displaying time and angle (course,
latitude, longitude, altitude, etc.) values. The conventional notation used to express these
values is not easily accepted by Excel without the use of the shift keys. I also wanted to
be able enter all values using only a numeric keypad with no spacebar or comma key (on
a USA numeric keypad). So I implemented the formats described below.

Time Values
Time is normally entered with the hours, minutes and seconds separated by a colon (:) or
other character depending on the geographic region. Excel is quite good at accepting this
format (e.g., “12:34:15 PM) and converting it to a number that can be easily manipulated
by the program. However the colon character requires depressing the shift key at the
same time as depressing the [:/;] key. For me this usually resulted in a miss-typing of the
time and always was very slow. My solution was to use the following format for the
entry and display of time

HHMM.SSt, where HH = hours
MM = minutes
SS = seconds
t = tenths of a second

The period is used to provide a separator. The absence of a period indicates the time is
being entered only to the whole minute. The program also expects the time to be entered
in 24 hour format (i.e., no AM or PM designation).
Below are some examples of how various time values are entered and displayed

8:23 PM is entered/displayed as 2023
16:48:18.2 is entered/displayed as 1648.182
5:56:3 AM is entered/displayed as 556.03

Angle Values
Angle values are normally expressed using the degree symbol (°) which requires using
the Insert/Symbol menu in Excel. Minutes of arc are identified by apostrophe (‘) and
seconds of are identified by the quote (“) character. All of this is too much typing and
also results in a string value in Excel, which requires additional program manipulation.
For navigation purposes angle values need only be expressed to a tenth of minute, so in
this program I implemented two formats for entering angle values:
Format “A”

DDD.MMt, where DDD = degrees of arc
MM = minutes of arc
t = tenths of a minute of arc

Again the period is just a separator; the absence of the period means the value
entered or displayed is whole degrees of arc.
Below are some examples of how various angle values are entered and displayed.
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A course of 242 T is entered/displayed as 242. Note all course and
bearing angles are expressed as True not magnetic nor compass. Magnetic
and compass values must be converted to True before entry. Only True
values are displayed by the program.
A GHA value of 143° 15.2’ is entered and displayed as 143.152
A Sextant Altitude of 23° 8.6’ is entered and displayed as 23.086
A position of 43° 16.2’ N, 158° 32.4W is entered and displayed as 43.162,
-158.324
A position of 58° 2.6 S, 98° 14.5 E is entered and displayed as -58.026,
98.145

Note that North Latitude and East Longitude are positive values; South Latitude
and West Longitude are negative values.

Format “B”
DDD°MM.t, where DDD = degrees of arc

MM = minutes of arc
t = tenths of a minute or arc

Here the degree symbol (“°”) is not required for data entry. In format “B” the
program will display all arc values with the degree symbol, but for data entry
either the space (“ “) or plus sign (“+”) can be used as the separator character
between the degrees and minutes. The space bar is probably more convenient
when entering values from the standard keyboard, but the plus sign is probably
more convenient when using a numeric keypad for data entry.
Below are examples of arc values entered and displayed under format option “B”:

A GHA value of 143° 15.2’ can be entered as 143 15.2 or 143+15.2.
A sextant altitude of 23°8.6’ can be entered as 23 8.6 or 23+8.6
A position of 43°16.2’ N, 158°32.4W can be entered as 43 16.2,-158 32.4
or as 43+16.2,-158+32.4

The arc value format option is specified on the Files page of the main program form, as
shown below.
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Figure 1, Degree Format Option

The default setting for this option is Format
will automatically close. When you re
effect.
Prior to version 9.96 option “A” w
Implementing the option of format
workbook used by the program to store sight
created by program versions prior to 9.96 can no longer be loaded directly into the
program. Those earlier workbooks can be loaded by using the
the Tools Page.

Installation
The application is distributed in a zip file named OffShoreNavigation
where 200x is the Excel version (2003 or 2007) and Vnnn is the version nu
V9.93b). There are separate zip files for installing the program in the Office 2003 and
Office 2007 environments. If you use Winzip to extract the programs
zip files should look like the screen capture
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The default setting for this option is Format “A”. If the option is changed the program
will automatically close. When you re-open the program the new option will be in

was the only single format used by the program.
lementing the option of format “B” required changes in the Sight Reduction

workbook used by the program to store sight reductions. Sight Reduction workbooks
ted by program versions prior to 9.96 can no longer be loaded directly into the

hose earlier workbooks can be loaded by using the Load Sights function on

The application is distributed in a zip file named OffShoreNavigation200xVnnn.zip,
where 200x is the Excel version (2003 or 2007) and Vnnn is the version number (e.g.,

There are separate zip files for installing the program in the Office 2003 and
If you use Winzip to extract the programs the contents of the

should look like the screen captures below.

Version 9.96
10/7/2012

. If the option is changed the program

function on

the contents of the
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Figure 2, Zip File for Office 2007 Program Version

Figure 3, Zip File for Office 2003 Program Version

There are three MS Excel Workbook
The workbooks named OffShoreN
OffShoreNavigationVBA2007.xlsm are the program workbooks. These workbooks
contain all of the VBA code and userforms that comprise the application.
The other two of the workbooks are
ShipLog.xlt/xltx). These templates
and Ship Log data, respectively.

Getting Started and Setting
There are two ways to implement the program on your system.

1. As a standard MS Excel workbook with macr
2. As a MS Excel Add-In with macros

If you are going to use the application on a navigation computer at sea I recommend
installing the program as an Add-In. That makes the application instantly available from
within Excel. If you are testing the program
need to implement it as an Add-In.
If you intend to use the application
extracted the files to a folder on you
the OffShoreNavigationVBA.xls/xlsx
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, Zip File for Office 2007 Program Version

, Zip File for Office 2003 Program Version

MS Excel Workbook files and one documentation file in each zip file.
The workbooks named OffShoreNavigationVBA2003.xls and
OffShoreNavigationVBA2007.xlsm are the program workbooks. These workbooks
contain all of the VBA code and userforms that comprise the application.

wo of the workbooks are Excel Template files, (SightReduction.xlt/xltx and
s are used to create workbooks to save Sight Reduction

Getting Started and Setting-Up
There are two ways to implement the program on your system.

As a standard MS Excel workbook with macros
In with macros

If you are going to use the application on a navigation computer at sea I recommend
In. That makes the application instantly available from

within Excel. If you are testing the program and using it at home then there is no real
In.

If you intend to use the application as a standard Excel workbook, once you have
your system you are ready to start and you can just load
/xlsx workbook in whichever version of Excel is

Version 9.96
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nd
used to create workbooks to save Sight Reduction

In. That makes the application instantly available from

are ready to start and you can just load
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installed on your system and skip to
section, below.
If you intend to use the program as an E
Workbook as an Excel Add-In on your system and install it as an Add
First open the OffShoreNavigationVBA
save it as a MS Excel-Adding as shown in the scree

Figure 4, Excel 2007 Security Warning

When you first open the program workbook you will receive a warning about macros in
the workbook. The screen capture above is from Excel 2007, Excel 2003 will provide a
similar warning. These macros make up the code that provides the program function. In
order to use this application you must click the “Enable Macros” button.
on your system is set to a very high level Excel may refuse to load the workboo
won’t see this warning. If you are very concerned about allowing macros to execute on
your system (they are the source of many viruses) you should choose to keep your
security at the high level or click the “Disable Macros” button, i
program will not execute on your system.

Assuming you are willing to accept these macros into your system and click the “Enable
Macros” button the program will load an initialize.

Figure 5, The Nav Button in the Excel 200
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and skip to Using the OffShoreNavigationVBA Workbook

program as an Excel Add-In, you must first save a copy of the
In on your system and install it as an Add-In to Excel

OffShoreNavigationVBA workbook as a normal Excel Workbook, then
Adding as shown in the screen captures below.

cel 2007 Security Warning

When you first open the program workbook you will receive a warning about macros in
the workbook. The screen capture above is from Excel 2007, Excel 2003 will provide a
imilar warning. These macros make up the code that provides the program function. In

order to use this application you must click the “Enable Macros” button. If the security
on your system is set to a very high level Excel may refuse to load the workbook and you
won’t see this warning. If you are very concerned about allowing macros to execute on
your system (they are the source of many viruses) you should choose to keep your

ick the “Disable Macros” button, in which case this
execute on your system.

Assuming you are willing to accept these macros into your system and click the “Enable
Macros” button the program will load an initialize.

, The Nav Button in the Excel 2007 Ribbon

Version 9.96
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When you first open the program workbook you will receive a warning about macros in
the workbook. The screen capture above is from Excel 2007, Excel 2003 will provide a
imilar warning. These macros make up the code that provides the program function. In

If the security
k and you

won’t see this warning. If you are very concerned about allowing macros to execute on

Assuming you are willing to accept these macros into your system and click the “Enable
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Depending the version of the Excel
in different locations in the Excel window. For Excel 2007 the button will appear in the
Ribbon at the top of the window under the “Add
2003 the button will appear in the status bar at the bottom of the window
below.

Figure 6, The Nav Button on the Excel 2003 Status Bar

If this is the first time you’ve loaded the program
program as an Excel Add-In, the installation is complete. You can skip the following
sections and start Using OffshoreNavigationVBA

In spite of the label on the Ribbon tab in Excel 20
In. Excel 2007 appears to group all macro

Now we can save the workbook as a true Excel Add
as an Excel 2003 Add-In you should
Add-In process for Excel 2007. Then read the Excel 2003 Add
it will explain the differences in the process for Excel 2003.

Installing the Program as an Add
Under Excel 2007 creating an Add

Button ( ) in the upper left corner of the Excel window, then mouse over the “Save
As” button and click on the “Other Formats”, as shown below.
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Depending the version of the Excel installed on your system a “Nav” button will appear
in the Excel window. For Excel 2007 the button will appear in the

Ribbon at the top of the window under the “Add-Ins” tab, as shown above. For Excel
2003 the button will appear in the status bar at the bottom of the window, as shown

, The Nav Button on the Excel 2003 Status Bar

If this is the first time you’ve loaded the program and/or you don’t intend to run the
the installation is complete. You can skip the following

Using OffshoreNavigationVBA.

In spite of the label on the Ribbon tab in Excel 2007, the program is not yet a true Add-
In. Excel 2007 appears to group all macro-enabled buttons as Add-Ins.

Now we can save the workbook as a true Excel Add-In. If you are installing the program
In you should still read the following section, which covers the

In process for Excel 2007. Then read the Excel 2003 Add-In installation section as
it will explain the differences in the process for Excel 2003.

Installing the Program as an Add-In under Excel 2007
g an Add-In is accomplished by first clicking on the Office

) in the upper left corner of the Excel window, then mouse over the “Save
As” button and click on the “Other Formats”, as shown below.

Version 9.96
10/7/2012

a “Nav” button will appear
in the Excel window. For Excel 2007 the button will appear in the

-

. If you are installing the program

In installation section as

) in the upper left corner of the Excel window, then mouse over the “Save
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Figure 7, Save the Workbook in Another Format

This will open the Save As dialog box with many options for the save. Select the “Excel
Add-In” as shown in the figure below. When this selection is made Excel will
automatically switch the destination folder to the standard Add
There is no major problem in using this standard destination for the file, but I recommend
saving the workbook in special folder for just this workbook (or similar ones). In this
case I have selected a folder “VBAprograms” under “My Do
this program will generate one of more text files with configuration and status
information in the same folder where the program workbook resides. I do not want those
files to be created in the MS Office defined folders. Again
the program will execute the same no matter in what folder it resides.

Shore Navigation Using MS Excel
Common Small Vessel Navigation Calculations

By John Stevenson

Page:9 of 131 Version 9.96
10/7/2012

ok in Another Format

This will open the Save As dialog box with many options for the save. Select the “Excel
In” as shown in the figure below. When this selection is made Excel will

automatically switch the destination folder to the standard Add-Ins folder for Excel.
There is no major problem in using this standard destination for the file, but I recommend
saving the workbook in special folder for just this workbook (or similar ones). In this
case I have selected a folder “VBAprograms” under “My Documents”. During execution
this program will generate one of more text files with configuration and status
information in the same folder where the program workbook resides. I do not want those
files to be created in the MS Office defined folders. Again, it is only my preference and
the program will execute the same no matter in what folder it resides.

Version 9.96
10/7/2012

This will open the Save As dialog box with many options for the save. Select the “Excel

There is no major problem in using this standard destination for the file, but I recommend

cuments”. During execution

information in the same folder where the program workbook resides. I do not want those
, it is only my preference and
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Figure 8, Saving the Workbook as an Add

Now the workbook has been saved
an Add-In. You can close the open workbook at this point, because we are only going to
work with the previously saved Add
To register that workbook as an Add
on the “Excel Options” at the bottom of the menu.
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, Saving the Workbook as an Add-In

d in the Add-In format, but it still must be registered as
You can close the open workbook at this point, because we are only going to

Add-In version.
workbook as an Add-In once more click on the Office Button and click

e bottom of the menu.

Version 9.96
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red as
You can close the open workbook at this point, because we are only going to

In once more click on the Office Button and click
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Figure 9, Selecting Excel Options

Figure 10, The Excel Options Dialog Box
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, The Excel Options Dialog Box

Version 9.96
10/7/2012
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This will open the Excel Options Dialog
frame on the left side of the box, then Click “Go” at the bottom of the box.

Figure 11, The Add-Ins Dialog Box

Now we are finally at the Add-Ins dialog
OffShoreNavigationVBA as an Excel 2007 Add
and name of the workbook we want to register.
perform this identification.
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Dialog Box. Click on the “Add-Ins” option in the
de of the box, then Click “Go” at the bottom of the box.

Ins dialog box, where we will register
OffShoreNavigationVBA as an Excel 2007 Add-In. First we have to identify the location
and name of the workbook we want to register. Click on the “Browse…” button to

Version 9.96
10/7/2012

entify the location
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Figure 12, The Browse Dialog Box

The “Browse…” button opens a standard file browse dialog box, wh
set to the Excel Add-Ins folder. If you’ve saved the Add
different folder navigate to that folder. Then select the OffShoreNavigationVBA
workbook that you previously saved as an Excel Add
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The “Browse…” button opens a standard file browse dialog box, which will initially be
Ins folder. If you’ve saved the Add-In version of the workbook in a

different folder navigate to that folder. Then select the OffShoreNavigationVBA
workbook that you previously saved as an Excel Add-In.

Version 9.96
10/7/2012

ich will initially be
In version of the workbook in a
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Figure 13, OffShoreNavigationVBA Registered as an Add

Then the Add-Ins dialog box will re
available Add-Ins and the check box next to the list entry
can use this check box in the future to activate and de
having to repeat all of the steps above. When this check box is checked, the program will
be loaded into the Excel background every time Excel is started. If the box is cleared,
program will be unloaded from Excel and will not be re
checked.

Figure 14, The OffShoreNavigationVBA Splash Screen
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, OffShoreNavigationVBA Registered as an Add-In

Ins dialog box will re-appear with the program added to the list of
check box next to the list entry will have been checked. You

his check box in the future to activate and de-activate the program without
having to repeat all of the steps above. When this check box is checked, the program will
be loaded into the Excel background every time Excel is started. If the box is cleared, the
program will be unloaded from Excel and will not be re-loaded until the box is once more

, The OffShoreNavigationVBA Splash Screen

Version 9.96
10/7/2012

will have been checked. You

having to repeat all of the steps above. When this check box is checked, the program will
the

loaded until the box is once more
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When the “OK” button in the Add
and the splash screen shown above
version of the program that has been loaded as an Add
program is installed I normally save it over the previous version. This
to install the new version as it will be loaded automatically as an Add
new program will require closing and re
box and clearing then re-checking the program check box.

Once the program has been activated as an Add
“Custom Toolbars” section of the Add
executed as an Add-In.

Installing the Program as an Add
The process of installing the OffShoreNavigationVBA program as an Excel 2003 Add
involves similar steps as in Excel 2007, however the menus and dialog boxes are
different.

The first step is to save the workbook as an Excel Add
this process is done using the File/Save As menu item as shown below.

Figure 15, Save Workbook as Excel Add

Next close the workbook and click on the Tools/Add
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When the “OK” button in the Add-Ins dialog box is clicked the program will be loaded
shown above will be briefly displayed. This screen confirms the

version of the program that has been loaded as an Add-In. When a new version of the
program is installed I normally save it over the previous version. This is all I have to do
to install the new version as it will be loaded automatically as an Add-In. Activating the
new program will require closing and re-opening Excel or going to the Add-Ins dialog

checking the program check box.

nce the program has been activated as an Add-In the “Nav” button will appear in the
“Custom Toolbars” section of the Add-Ins tab on the Ribbon. The program can now be

Installing the Program as an Add-In under Excel 2003
of installing the OffShoreNavigationVBA program as an Excel 2003 Add-

involves similar steps as in Excel 2007, however the menus and dialog boxes are

The first step is to save the workbook as an Excel Add-In, just like for Excel 2007, except
this process is done using the File/Save As menu item as shown below.

, Save Workbook as Excel Add-In with Excel 2003

k and click on the Tools/Add-Ins menu as shown below

Version 9.96
10/7/2012

be loaded

is all I have to do
In. Activating the

be

-In

In, just like for Excel 2007, except
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Figure 16: Open Add-In Management Tool

If the Add-Ins menu item is greyed-out you may have to close and restart Excel to get
access to the Add-Ins tool. I don’t know why this happens in Excel 2003, it just does – at
least for my Excel 2003.
When the Add-In dialog box appears click on the Browse button to select the version of
the OffShoreNavigationVBA workbook you just saved as an Add-In.
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Figure 17: Open Add-In

Now the workbook appears in the list of Add-Ins available.
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Figure 18: Add-In Now Available

When you close the Add-Ins tool by clicking the OK button, the
OffShoreNavigationVBA Add-In will be loaded and available for use. The Add-In will
be loaded each time you start MS Excel. If you don’t want to have the workbook opened
each time you start Excel you can uncheck this box before closing Excel. You can still
activate the workbook on the next Excel session by once more checking the box.

Installing the Help Files
Although I try to keep the documentation file (available for download from
http://www.svsarah.com/Sailing/ewTechniqueExcelNavigation.htm) up to-date, I also
provide a Help function for the program that also can be downloaded from the same web
page cited above. The Help function is not a Windows-type Help, but a much more
limited one for this application. It is however, context-sensitive to the program form or
page that is active when you click the Help button (lower right corner of most forms).
The Help files must be installed in a sub-folder, by the name of Help, to the folder in
which the program is installed.
This one more reason to install the Add-In version of the program in the same folder as
the workbook program version rather than the default Windows Add-In folder. If you
install both the standard workbook version of the program and the Add-In version in the
same folder then you only have to install the Help files in one sub-folder . If you install
the Add-In version in another folder then you must install the Help files in a sub-folder of
the Add-In folder.
The Help feature is distributed in a zip file as shown below.

http://www.svsarah.com/Sailing/ewTechniqueExcelNavigation.htm
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Figure 19, The Help.zip File

This screen capture is from a recent version of Winzip. Notice that the files collected and
compressed in this zip file all under the sub
contents of this zip file into the folder in which the program has been installed, it should
create the Help subfolder and place all of the files in that sub
program Help feature should be operational.
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rom a recent version of Winzip. Notice that the files collected and
compressed in this zip file all under the sub-folder Help. If you extract the entire
contents of this zip file into the folder in which the program has been installed, it should

he Help subfolder and place all of the files in that sub-folder. At that point the
program Help feature should be operational.
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rom a recent version of Winzip. Notice that the files collected and

contents of this zip file into the folder in which the program has been installed, it should
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Using the OffshoreNavigationVBA workbook
If you are using the workbook version of the program you must first load the workbook
in Excel to perform any of the navigation functions. Once the work book is loaded the
“Nav” button will appear in the Custom Toolbars section of the Add
2007 Ribbon.

Figure 20, The Nav Button in Excel 2007

Or it will appear at the bottom of the Excel

Figure 21: The Nav Button in Excel 2003

If you installed the Add-In version this “Nav” button will appear each time you start
Excel. There is no functional differenc
In or a standard workbook. There is also no function
Excel 2003 and Excel 2007.

When the Nav button is clicked the app
which is a text file of the same name as the Excel Application (e.g.,
OffShoreNavigationVBA.txt). The initialization file is used to restore data between
program sessions. On the first execution of this application the Init File does not exist,
and you will see a blank form as shown below.
clicking on the “Close” button, the contents of the “Files” page (and other pages) are
saved to the initialization file.
The Initialization file is also specific to the version o
use data from an Initialization file
is done to prevent program update problems that include changes to the
I could provide a conversion featu
and I believe safer to just ignore the initialization file from a different program version.
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Using the OffshoreNavigationVBA workbook
If you are using the workbook version of the program you must first load the workbook
in Excel to perform any of the navigation functions. Once the work book is loaded the

in the Custom Toolbars section of the Add-Ins tab on the Excel

, The Nav Button in Excel 2007

at the bottom of the Excel 2003 window.

The Nav Button in Excel 2003

In version this “Nav” button will appear each time you start
There is no functional difference in the program whether it is executed as an Add

There is also no functional difference in the program between

When the Nav button is clicked the application will attempt to open an initialization file,
which is a text file of the same name as the Excel Application (e.g.,

The initialization file is used to restore data between
On the first execution of this application the Init File does not exist,

ou will see a blank form as shown below. Every time the program is closed by
clicking on the “Close” button, the contents of the “Files” page (and other pages) are

file is also specific to the version of the program. The program will not
that was created by a different program version. This

done to prevent program update problems that include changes to the Initialization file.
I could provide a conversion feature when such changes occur, but it is easier (for me)
and I believe safer to just ignore the initialization file from a different program version.
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If you are using the workbook version of the program you must first load the workbook
in Excel to perform any of the navigation functions. Once the work book is loaded the

Ins tab on the Excel

e in the program whether it is executed as an Add-
the program between

e,

On the first execution of this application the Init File does not exist,

f the program. The program will not
that was created by a different program version. This

nitialization file.

and I believe safer to just ignore the initialization file from a different program version.



Off-Shore Navigation Usi
Common Small Vessel Navigation Calculations

©2007-2012 by John Stevenson

Files Page

Figure 22. Initial Program Form

There are two frames of data boxes an
the data for the files and folders associated with Celestial Navigation. The
for the Ships Log. The two frames contain the
the application. If the “File for Current Sight Reductions” field is empty, the Sight
Reduction application cannot be accessed. Similarly the Ship Log application cannot be
accessed until the “File for Current Ship Log” field has been filled in with a vali
name.
If this is the first time you’ve used the program you will not have any existing
SightReduction or ShipLog workbooks. You will need to create
workbook templates included in the download zip file. Skip to
SightReduction Workbook.

To open an existing sight or log file, click on the “Open” button on the right of the
appropriate text box.
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There are two frames of data boxes and controls on the Files Page, the left frame contains
the data for the files and folders associated with Celestial Navigation. The right frame is

wo frames contain the folder and file names used by each part of
“File for Current Sight Reductions” field is empty, the Sight

Reduction application cannot be accessed. Similarly the Ship Log application cannot be
accessed until the “File for Current Ship Log” field has been filled in with a valid file

this is the first time you’ve used the program you will not have any existing
workbooks. You will need to create them using the

included in the download zip file. Skip to Creating a

To open an existing sight or log file, click on the “Open” button on the right of the
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frame contains
frame is

and file names used by each part of

Reduction application cannot be accessed. Similarly the Ship Log application cannot be
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Figure 23. Open the Sight Reduction Workbook

Once the workbook has been opened the “Folder for Sight Reduction Files” is also filled
in with the name of the file selected.
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Figure 24, Sight Reduction Workbook is Open

Now with a Sight Reduction Workbook open the “Celestial” page on the form is visible.
You now have access the Sight Reduction application, which is described in a later
section of this document and by the Help screens accessible on that page.
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Opening a SightReduction Workbook Using the Drop Down List
An alternative way to open an existing workbook is to use the “Previous Sight Reduction
Files” drop down list at the bottom of this section of the Files page.

Figure 25, Sight Reduction Workbook Drop Down List

The workbooks included in this list are those that reside in the folder specified at the top
of the section. If the SightReduction workbook you want to load was not saved in that
directory you will need to use the Open button to load that workbook.
Notice that all of the workbooks in the drop down list start with the letters
“SightReduction”. This is how the program decides which
contain sight reduction data and should be included in the list.
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Opening a SightReduction Workbook Using the Drop Down List
alternative way to open an existing workbook is to use the “Previous Sight Reduction

Files” drop down list at the bottom of this section of the Files page.

©
, Sight Reduction Workbook Drop Down List

ded in this list are those that reside in the folder specified at the top
of the section. If the SightReduction workbook you want to load was not saved in that
directory you will need to use the Open button to load that workbook.

rkbooks in the drop down list start with the letters
“SightReduction”. This is how the program decides which of workbooks in the folder
contain sight reduction data and should be included in the list.
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alternative way to open an existing workbook is to use the “Previous Sight Reduction

ded in this list are those that reside in the folder specified at the top
of the section. If the SightReduction workbook you want to load was not saved in that
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Creating a SightReduction Workbook
Of course the previous section is a little out of order if you are using this application for
the first time because you haven’t created a Sight Reduction workbook as yet. To do that
we need to use the SightReduction.xlt template file. Below the File Name box for the
SightReduction workbook is a field called, “Template for Sight Reduction Files”. We
must put the path and name of the template in this field using the browse button on the
right.

Figure 26.
Open the SightReduction Template

Once the SightReduction workbook template has been identified, click on the “New”
button to create a Sight Reduction Workbook from the Template.
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Figure 27, Create a New SightReduction Workbook

This action closes the active SightRed
workbook with the name “SightReduction
on this name. This is because the workbook has not yet been saved. First
change the name a bit so it means so

Figure 28, Rename and Save the Sight Reduction Workbook

I edited the name to make it more meaningful; in this case I appended the current date to
the file name. It is important to leave the “SightReduction” char
file name. The application uses that part of the file name to locate sight reduction files on
your system and populate the “Previous Sight Reduction Files” drop down list at the
bottom of this section of the Files page
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, Create a New SightReduction Workbook

active SightReduction workbook (if any was open) and creates a
workbook with the name “SightReduction1”. Notice that there is no file type extension
on this name. This is because the workbook has not yet been saved. First I want to
change the name a bit so it means something to me.

, Rename and Save the Sight Reduction Workbook

I edited the name to make it more meaningful; in this case I appended the current date to
the file name. It is important to leave the “SightReduction” characters at the start of the
file name. The application uses that part of the file name to locate sight reduction files on

and populate the “Previous Sight Reduction Files” drop down list at the
bottom of this section of the Files page. If you don’t leave the “SightReduction”
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a
”. Notice that there is no file type extension

I edited the name to make it more meaningful; in this case I appended the current date to
acters at the start of the

file name. The application uses that part of the file name to locate sight reduction files on
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characters as the first part of the file name the new file can still be used by the program, it
just will not appear in the drop down list. To access that file you will have to use the
“Open” button.
When I clicked on the “Save” button the file now has the .xls extension (it would have
the .xlsx extension under Excel 2007).

Now I am ready to perform some sight reductions by clicking on the “Celestial” page tab.
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Celestial Page

Figure 29: The Celestial Page

The Celestial Page, shown above, consists of
information on the Dead Reckoning position of the vessel.

Figure 30, Position Data from Ship Log

The DR data that is required for the Sight Reduction sub
Latitude and Longitude. Course and Speed can also be entered if you want to update the
ships position to the time of each sight that will be reduced for this DR.
When the Celestial Page is initially opened the Position Data is extracted from the
current record in the ShipLog workbook (if
section also contains a drop down list of all records in the Ship Log. Any of these
records can be selected to provide the Position Data for the sub
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, consists of three sections. The upper left part contains
information on the Dead Reckoning position of the vessel. .

, Position Data from Ship Log

uired for the Sight Reduction sub-pages includes the Date, Time,
Latitude and Longitude. Course and Speed can also be entered if you want to update the
ships position to the time of each sight that will be reduced for this DR.

initially opened the Position Data is extracted from the most
record in the ShipLog workbook (if the workbook is open). The position data

section also contains a drop down list of all records in the Ship Log. Any of these
to provide the Position Data for the sub-pages.
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contains

the Date, Time,
Latitude and Longitude. Course and Speed can also be entered if you want to update the

most
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You can also enter the time and position data
from the ShipLog workbook.
On the right side of the position data
the significant Sun events for the date, Start of Civil Twilight, Sunrise, LAN, Sunset, and
End of Civil Twilight for that date and location

Figure 31, Times of Sun Twilights, Rise, Set and LAN

The lower left section of the Celestial

Figure 32, Sight Data Section

It is in this section that the sextant data will be entered for a given sight, no matter which
celestial body was observed. The date is initially filled in w
Position Data section. You can use the spin button to the right of this box to increment or
decrement the date to that of the actual sight. The time of each sight is entered in the box
to right of the date. Any time piece err
time in the program standard format. For example a clock error of 2 seconds fast would
be entered as “-0.02”. The program will apply the error correction and display the
corrected time at the bottom of the section. This is the date and a time that will be used
to calculate the reduced sight data.
On the right side of the Sight Data section are the boxes to enter the sextant data. The
program will apply the index error and the correction for height of e
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the time and position data into these boxes and over-write the values

On the right side of the position data section are five boxes that contain the GMT times of
the significant Sun events for the date, Start of Civil Twilight, Sunrise, LAN, Sunset, and

for that date and location.

, Times of Sun Twilights, Rise, Set and LAN

elestial page contains the sight data.

It is in this section that the sextant data will be entered for a given sight, no matter which
celestial body was observed. The date is initially filled in with the date entered in the
Position Data section. You can use the spin button to the right of this box to increment or
decrement the date to that of the actual sight. The time of each sight is entered in the box
to right of the date. Any time piece error should be entered in the box below the date and

in the program standard format. For example a clock error of 2 seconds fast would
0.02”. The program will apply the error correction and display the

he section. This is the date and a time that will be used
to calculate the reduced sight data.
On the right side of the Sight Data section are the boxes to enter the sextant data. The
program will apply the index error and the correction for height of eye to the sextant
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write the values

are five boxes that contain the GMT times of
the significant Sun events for the date, Start of Civil Twilight, Sunrise, LAN, Sunset, and

It is in this section that the sextant data will be entered for a given sight, no matter which

Position Data section. You can use the spin button to the right of this box to increment or
decrement the date to that of the actual sight. The time of each sight is entered in the box

and
in the program standard format. For example a clock error of 2 seconds fast would

he section. This is the date and a time that will be used
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altitude entered to produce the apparent sextant altitude. Further corrections may be
applied depending on the celestial body observed. The values entered in the Time Piece
Error, Index Error, and Height of Eye boxes will be saved when the program is closed
and will be reloaded the next time the program is executed. These values do not vary
much (except maybe the Time Piece Error), if at all, during the voyage so they only have
to be entered once.

The right portion of the Celestial Page is a group of sub-pages, where the sight reductions
are performed. The initial sub-page is the Overview Page, which is an introduction to
these sub-pages and acknowledgements to the sources used to develop this program.
There is also a Data Formats sub-page, which explains the formats used to enter and
display data (see Data Formats section above).
The other pages are used to reduce a Sun Sight, Star Sight, and Planet Sight, respectively.
However, if I am just planning what sights to take on this date I may want to find out
what stars and planets will be visible during the twilight periods. To identify those
celestial objects I clicked on the “Visible Stars & Planets sub-page tab.
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Visible Stars & Planets Sub

Figure 33: Visible Stars & Planets Sub

This sub-page consists of three sections, the Selection Parameters and two lists for the
objects visible during the morning and those visible during the evening.

Before the form will display a list of visible objects I must
which consist of the minimum magnitude for the objects, and the minimum and
maximum altitudes for the objects, but I may also want to adjust the date and time for the
calculations.

The date and time of the start and end of
Data section as the times to be used to identify the visible objects. These dates and times
can be changed. For example the DR position time is
evening twilight is 2046 GMT. So
(May 16, 2007). The next end of twilight occurs on the day following (remember all
dates and times are GMT/UTC not local or zone time).

Figure 34, Change Date for Evening Twilight
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Sub-Page

sible Stars & Planets Sub-Page

page consists of three sections, the Selection Parameters and two lists for the
objects visible during the morning and those visible during the evening.

Before the form will display a list of visible objects I must specify the selection criteria,
which consist of the minimum magnitude for the objects, and the minimum and

, but I may also want to adjust the date and time for the

The date and time of the start and end of twilight have been supplied from the Position
as the times to be used to identify the visible objects. These dates and times

can be changed. For example the DR position time is 2159 GMT, but the end of the
. So the time of the end of twilight has passed for this day

The next end of twilight occurs on the day following (remember all
dates and times are GMT/UTC not local or zone time).

Twilight
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specify the selection criteria,

, but I may also want to adjust the date and time for the

from the Position
as the times to be used to identify the visible objects. These dates and times

twilight has passed for this day
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Therefore I have changed the evening
spin buttons next to each date box.
day and now the times are for beginning and
2007.

Figure 35: Visible Objects Listed

In the screen capture above I have sp
lesser magnitude (larger number) will not be selected for the list. I have spec
minimum altitude of 10 degrees and a maximum altitude of
on the “Show Visible” button (grayed
been populated with the objects that meet the selection criteria for the morni
evening times specified in the Selection Parameters frame
information I need to plan either or both
following day. I know the expected altitude and the azimuth direction for each of the
objects to facilitate locating them in the sky. The lists are in order of decreasing
magnitude, so the brightest objects are the first objects in each list. The azimuth direction
can be used to select a group of objects that would provide a good intersect
for a position fix.
I have not yet implemented the calculation of the magnitude of the planets in version
9.94. I have arbitrarily given them a magnitude of zero until the calculations have been
implemented. The magnitude of the planets
sometimes much greater than 0 and
.
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Therefore I have changed the evening and morning dates by clicking the up arrow on the
. This buttons have incremented the dates to the next

times are for beginning and end of the respective twilights for May 17,

I have specified a minimum magnitude of 3. Any objects of
lesser magnitude (larger number) will not be selected for the list. I have specified a
minimum altitude of 10 degrees and a maximum altitude of 70 degrees. When I clicked

grayed out now after clicking) the two list boxes have
been populated with the objects that meet the selection criteria for the morning and

times specified in the Selection Parameters frame. So now I have the
information I need to plan either or both of my morning and evening sights for the

. I know the expected altitude and the azimuth direction for each of the
bjects to facilitate locating them in the sky. The lists are in order of decreasing

magnitude, so the brightest objects are the first objects in each list. The azimuth direction
can be used to select a group of objects that would provide a good intersection of LOPs

implemented the calculation of the magnitude of the planets in version
. I have arbitrarily given them a magnitude of zero until the calculations have been

The magnitude of the planets varies greatly during the year. They are
sometimes much greater than 0 and at other times much less.
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by clicking the up arrow on the
to the next

May 17,

. Any objects of

0 degrees. When I clicked

magnitude, so the brightest objects are the first objects in each list. The azimuth direction
ion of LOPs

. I have arbitrarily given them a magnitude of zero until the calculations have been
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Figure 36, Arbitrary Time for Visible Objects.

It is not necessary to use the twilight times for the visible object lists. In this screen
capture I have set the evening time to 2200, which is nearly 2 hours before sunset.
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Sun Sight Sub-Page

The first of the Sight Reduction sub

Figure 37: The Sun Sight Sub-Page

This sub-page, like the other sight reduction pages
values based on the position and sight data entered
Longitude boxes in this sub-page can be directly modified.
modified by changing the data in the position and sight data sections. There is a drop
down list at the top of the sub-page that contains any Sun sight reductions previously
recorded in the workbook.
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sub-pages is the Sun Sight Page.

, like the other sight reduction pages contains the calculated sight reduction
ition and sight data entered. Only the Assumed Latitude and

page can be directly modified. The others can only be
y changing the data in the position and sight data sections. There is a drop

page that contains any Sun sight reductions previously
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contains the calculated sight reduction
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Figure 38: Sun Sight Reduction

In the screen capture above, I have entered the data for a sun sight into the data section.
First I entered the time of the sight as
watch was running 5 seconds slow so I entered a time correction value of 0.05,
produced a corrected time of the sight of
I entered the measured sextant altitude of
Lower as the limb of the Sun measured from the drop down list
sextant was 2 minutes off the arc so I entered a correction of
height of eye for the sight was 16 feet, which is entered on the form resulting in an
apparent altitude of 46.340 (46 degrees, 34
the Dip correction (Height of Eye), but does not display that value.
From the data entered the program
values of, respectively, 4.4 (4.4 nm
near the time of Local Apparent Noon (LAN).
On the left side of the Sun sub-page
resulting in an observed altitude of
corrections to the sextant altitude are for Refraction, Horizontal Parallax (HP) and the
Sun’s semi-diameter (SD).
On the right side of the section are the calculated astronomical values for the Sun at the
date and time of the sight. The Greenwich Hour Angle (GHA) of the Sun
52.155 (52 degrees 15.5 minutes). The
(52 degrees, 20 minutes West). West Longitude and South Latitude
negative numbers. If the course and speed data boxes had been filled in t
position would have be updated to the time of the sight
use a different assumed Longitude it can be entered directly into this box
page. The Local Hour Angle (LHA) of the Sun is calculated from
Assumed Longitude values. Below that the calculated Declination (DEC) of the Sun
displayed as -20.029 (20 degrees 2.9 minutes West)
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I have entered the data for a sun sight into the data section.
First I entered the time of the sight as 1540.00 (15 hours 40 minutes and 0 seconds). My
watch was running 5 seconds slow so I entered a time correction value of 0.05, which
produced a corrected time of the sight of 1540.05 (15 hours 40 minutes, 5 seconds). Next
I entered the measured sextant altitude of 46.359 (46 degrees 35.9 minutes) and selected
Lower as the limb of the Sun measured from the drop down list. The index error of the

the arc so I entered a correction of 0.02. Finally my estimated
feet, which is entered on the form resulting in an

46 degrees, 34 minutes). The program calculates and applies
the Dip correction (Height of Eye), but does not display that value.

program has reduced the sight to Intercept and Zenith Angle
nm toward) and 180 degrees true. This sight was taken

near the time of Local Apparent Noon (LAN).
page are the further corrections to the sextant altitude

resulting in an observed altitude of 46.495 (46 degrees 49.5 minutes). The additional
extant altitude are for Refraction, Horizontal Parallax (HP) and the

On the right side of the section are the calculated astronomical values for the Sun at the
date and time of the sight. The Greenwich Hour Angle (GHA) of the Sun at that time is

minutes). The program has used the DR longitude of -52.200
West Longitude and South Latitude are entered as

. If the course and speed data boxes had been filled in the assumed
position would have be updated to the time of the sight using those values. If you wish to

different assumed Longitude it can be entered directly into this box on the Sun sub
. The Local Hour Angle (LHA) of the Sun is calculated from the GHA and

Assumed Longitude values. Below that the calculated Declination (DEC) of the Sun is
(20 degrees 2.9 minutes West). Below the DEC value is the
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I have entered the data for a sun sight into the data section.
seconds). My

seconds). Next
and selected

dex error of the
. Finally my estimated

gram calculates and applies

sight was taken

On the right side of the section are the calculated astronomical values for the Sun at the
at that time is

. If you wish to
on the Sun sub-

is
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Assumed Latitude of the sight, which is pulled from the DR position data.
change this assumed Latitude to any value you wish.
From the Intercept, Zenith Angle, and Assumed Latitude and Longitude values an
Estimated Position (EP) of 23.076
20 minutes West) has been calculated. This EP could be used to update the ships position
in the Ships Log or the Intercept and Zenith values could be plotted with other sights to
produce a more refined position if not a fix.
Now that the sight has been reduced I want to save the sig
Workbook.

Figure 39: Save Sun Sight

In this screen capture I have clicked on the Save Sight button to store the sight data in my
Sight Reduction Workbook. This also puts the sight in the Previous
down list (red arrow). This is a list of all Sun Sights in the workbook (currently just the
one entered). This drop down list can be used to call back any of the recorded sights for
further analysis or corrections.

Shore Navigation Using MS Excel
Common Small Vessel Navigation Calculations

By John Stevenson

Page:36 of 131 Version 9.96
10/7/2012

Assumed Latitude of the sight, which is pulled from the DR position data. You can also
change this assumed Latitude to any value you wish.
From the Intercept, Zenith Angle, and Assumed Latitude and Longitude values an

23.076 (23 degrees 7.6 minutes North), -52.200 (52 degrees
lculated. This EP could be used to update the ships position

in the Ships Log or the Intercept and Zenith values could be plotted with other sights to
produce a more refined position if not a fix.
Now that the sight has been reduced I want to save the sight data in the Sight Reduction

I have clicked on the Save Sight button to store the sight data in my
Sight Reduction Workbook. This also puts the sight in the Previous Sun Sights drop-
down list (red arrow). This is a list of all Sun Sights in the workbook (currently just the
one entered). This drop down list can be used to call back any of the recorded sights for
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u can also

degrees
lculated. This EP could be used to update the ships position

in the Ships Log or the Intercept and Zenith values could be plotted with other sights to

ht data in the Sight Reduction

I have clicked on the Save Sight button to store the sight data in my

down list (red arrow). This is a list of all Sun Sights in the workbook (currently just the
one entered). This drop down list can be used to call back any of the recorded sights for
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Figure 40: Sun Sight Saved in the Sight Reduction Workbook

This is a screen capture of the Sight Reduction Workbook and the Sun Sight reduction
data just entered. There are separate Worksheets in the Sight Reduction Workbook for
the Sun, Moon, Planet and Star Sights.
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: Sun Sight Saved in the Sight Reduction Workbook

is a screen capture of the Sight Reduction Workbook and the Sun Sight reduction
data just entered. There are separate Worksheets in the Sight Reduction Workbook for

et and Star Sights.
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data just entered. There are separate Worksheets in the Sight Reduction Workbook for
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Figure 41, The "Send EP to Log" button

With version 9.51 the “Send EP to Log” button has been added to each of the sight
reduction sub-pages. If a ShipLog workbook is open, c
EP log entry ready to be added to the ShipLog workbook as shown below.
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, The "Send EP to Log" button

With version 9.51 the “Send EP to Log” button has been added to each of the sight
If a ShipLog workbook is open, clicking this button will create an

EP log entry ready to be added to the ShipLog workbook as shown below.
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Figure 42, Ship Log Entry Filled in with EP Data

The screen capture above shows the Log Entry created by the sun sight EP.
navigator clicks the “Save New Entry” button
workbook. The navigator can add the other
Log Entry Type to a Fix. See the section
an explanation of how the various Log Entry Types are used by the program.

Linear Regression Analysis

The most common Sun Sights, other than
A morning sight can be advanced to the time of an afternoon sight and a running fi
obtained from the two sights. The
Another advantage of the morning and afternoon sights is that the track of the Sun across
the sky is nearly linear, and a Linear Regressio
sights to produce a statistically more accurate sight than what can be accomplished with a
single sight in the morning and a single sight in the afternoon.
With version 9.54 of Off-ShoreNavigationVBA a linear regr
Sun Sights can be performed.
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, Ship Log Entry Filled in with EP Data

The screen capture above shows the Log Entry created by the sun sight EP. When the
e “Save New Entry” button, this EP will be added to the ShipLog

workbook. The navigator can add the other ship data to this log entry and can change the
Log Entry Type to a Fix. See the section in this document on the ShipLog workbook for

of how the various Log Entry Types are used by the program.

Linear Regression Analysis

other than noon sights, are morning and afternoon sights.
A morning sight can be advanced to the time of an afternoon sight and a running fix
obtained from the two sights. The Fix Sight form will calculate this running fix.
Another advantage of the morning and afternoon sights is that the track of the Sun across
the sky is nearly linear, and a Linear Regression Analysis can be performed on a series of

a statistically more accurate sight than what can be accomplished with a
single sight in the morning and a single sight in the afternoon.

ShoreNavigationVBA a linear regression analysis of a series of

Version 9.96
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data to this log entry and can change the
for

noon sights, are morning and afternoon sights.

Another advantage of the morning and afternoon sights is that the track of the Sun across
n Analysis can be performed on a series of

a statistically more accurate sight than what can be accomplished with a

ession analysis of a series of
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Figure 43: The Linear Regression Button

Clicking the Linear Regression button on the Sun sub
sight series.

Figure 44: The Linear Regression Analysis Form

Clicking on the button will call up the Linear Regression Analysis form as shown above.
At the bottom of the form is the Sight Data section where
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: The Linear Regression Button

Clicking the Linear Regression button on the Sun sub-page will start the analysis of a

: The Linear Regression Analysis Form

Clicking on the button will call up the Linear Regression Analysis form as shown above.
At the bottom of the form is the Sight Data section where the series or Sun Sights is
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Clicking on the button will call up the Linear Regression Analysis form as shown above.
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entered. The date has been set based on the DR position data on the Celestial page. The
date can be changed incrementally using the spin button to the right of the field.
Now I need to enter the times and sextant altitudes from the sight series.
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Figure 45: Entering the First Sight in the Series

In the screen capture above I have entered the time and sextant altitude for the first sight
in the series. The sextant altitude is the uncorrected value read from instrument. The
time of the sight has also not been corrected. I have entered a sight taken at 10:00:00 on
Oct 17 with an altitude of 24° 32.7’.

Figure 46: Adding the Sight to the List

When I clicked on the Add Sight button the first sight has been added to the Sun Sight
Candidates list box.
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Figure 47: Complete Sight Series Entered

I then added four more sights for a total of five. The minimum number of sights required
to perform the analysis is three, but 5 or more sights are recommended. O
the analysis will do is identify outlier sights, ones that do not conform a best fit line for
the sight series. Those outlier sights can be discarded
When I entered the third sight the form began computin
side of the form (red arrow). The closer this number is one (1) the better the fit.
Computed Sight section shows a preliminary best fit sight for the data entered.

Figure 48: Sight Data Saved and Plotted

When I clicked on the Save LRA Data button, the sight data is saved to the LRA
worksheet in the active Sight Reduction workbook. A graph of the plotted sights is now
displayed on the form. This display may be difficult to see. The grap
seen in the Chart Sheet. Just move the form out of the way temporarily
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: Complete Sight Series Entered

I then added four more sights for a total of five. The minimum number of sights required
to perform the analysis is three, but 5 or more sights are recommended. One of the things
the analysis will do is identify outlier sights, ones that do not conform a best fit line for
the sight series. Those outlier sights can be discarded to produce a better fitting line.
When I entered the third sight the form began computing the Best fit Factor on the right
side of the form (red arrow). The closer this number is one (1) the better the fit. The
Computed Sight section shows a preliminary best fit sight for the data entered.

aved and Plotted

When I clicked on the Save LRA Data button, the sight data is saved to the LRA
worksheet in the active Sight Reduction workbook. A graph of the plotted sights is now
displayed on the form. This display may be difficult to see. The graph can also been
seen in the Chart Sheet. Just move the form out of the way temporarily
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I then added four more sights for a total of five. The minimum number of sights required
ne of the things

the analysis will do is identify outlier sights, ones that do not conform a best fit line for

g the Best fit Factor on the right

worksheet in the active Sight Reduction workbook. A graph of the plotted sights is now
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Figure 49: The Chart Sheet

Here you can see the plot of the sights entered (blue line) and the computed straight
magenta line that best fits these plots. You can see the plotted sights are very close to the
line, but the sights do not produce a straight line.

Figure 50: The Outlier Sight

The second sight at 1001 (green circle) appears to be the furthest from th
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Here you can see the plot of the sights entered (blue line) and the computed straight
s these plots. You can see the plotted sights are very close to the

line, but the sights do not produce a straight line.

The second sight at 1001 (green circle) appears to be the furthest from the LRA line.
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s these plots. You can see the plotted sights are very close to the
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Figure 51: Removed the Outlier

In the screen capture above I have used the
Candidate List. It now appears in the Sun Sights Removed list. Looking at the chart the
blue line of the plotted sights is much closer to the magenta LRA computed line. The
Best Fit Factor is 1.000. It was 0.992. If this action did not produce a good result I could
use the button to add the sight back to the candidates list.

Figure 52: The Computed Sight

The main purpose of the LRA form is to compute a sight that lies on the computed best
fit line once we have achieve a Best Fit Factor as close to 1.000 as possible. I believe I
have done that. The computed sight se
24° 54.8’ for 10:00:00 rather that the recorded sight of 24
shows a program error. The computed sextant altitude should have been 24.329. This
error has been corrected in version
this sight data to the Sun Sight sub
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In the screen capture above I have used the button to remove the 1001 sight from the
Candidate List. It now appears in the Sun Sights Removed list. Looking at the chart the

ne of the plotted sights is much closer to the magenta LRA computed line. The
. It was 0.992. If this action did not produce a good result I could

button to add the sight back to the candidates list.

The main purpose of the LRA form is to compute a sight that lies on the computed best
fit line once we have achieve a Best Fit Factor as close to 1.000 as possible. I believe I
have done that. The computed sight section now shows a computed Sextant Altitude of

54.8’ for 10:00:00 rather that the recorded sight of 24° 32.7’ (This screen actually
shows a program error. The computed sextant altitude should have been 24.329. This
error has been corrected in version 9.54a). I can now click on the Reduce button to send
this sight data to the Sun Sight sub-page.
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to remove the 1001 sight from the
Candidate List. It now appears in the Sun Sights Removed list. Looking at the chart the

. It was 0.992. If this action did not produce a good result I could

The main purpose of the LRA form is to compute a sight that lies on the computed best
fit line once we have achieve a Best Fit Factor as close to 1.000 as possible. I believe I

ction now shows a computed Sextant Altitude of

. I can now click on the Reduce button to send
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Figure 53: Computed Sight Transferred to the Sun Sight Sub-Page

Now the sight time and the sextant altitude have been entered in the Sun Sight sub-page
and I can apply the time and sextant corrections to reduce the sight to a potentially more
accurate EP than would have been produced by any of the recorded sights.

Figure 54: Changing the Computed Sight Time

The program arbitrarily sets the compute sight time to that of the first sight in the list. If I
wanted to use a different time for the reduction I can use the spin button (Blue Ellipse) to



Off-Shore Navigation Using MS Excel
Common Small Vessel Navigation Calculations

By John Stevenson

©2007-2012 by John Stevenson Page:47 of 131 Version 9.96
10/7/2012

change that time in increments of 1 minute. The sextant altitude is then re-calculated for
the new time.

Figure 55: Sight Series Crosses Midnight

Care must be taken when entering a sight series that crosses midnight UTC. In the screen
capture above I have entered three sights leading up to midnight. I have entered the time
and altitude of the next sight which is 30 seconds past midnight UTC. I have neglected to
increment the date using the spin button next to the field

Figure 56: Sight Entered for Previous Date
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When I clicked Add Sight the data was entered into the list, but for the wrong date –
10/17 rather than 10/18. The sight data is shown in the Candidates List, but at the top of
the list. This list is sorted by time in descending order – earlier times on the top. So the
program now thinks this sight was taken nearly 24 hours before the other sights rather
than a minute or so after them. This will not produce a valid LRA. Notice the Best Fit
Factor is 0.249 – not very close to 1.000.

Figure 57: Editing the Sight Data

To fix this I selected the sight in the candidates list then clicked on the Edit button. This
removed the sight from the candidate list and put the data in the entry fields (red arrow).

Figure 58: Increment the Date Field
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Using the spin button, I then incremented the Date field to 10/18.

Figure 59: Edited Sight Back in List

Then I clicked on the Add Sight button and the 00:00:30.0 sight is back in the list, but
this time properly at the bottom in chronological order. Notice that the Best Fit Factor is
now much closer to 1.000
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Star Sight Sub-Page

Figure 60: The Star Sight Sub-Page

The Star Sight Sub-Page, shown above, is
similar Data and Reduction sections. In the Star Sight Data section there is a drop
list of the stars for which astronomical data has been included in the Off
Navigation Workbook. This includes a
To reduce a Star Sight, select the observed Star from this list.
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Page, shown above, is very similar to the Sun Sight Sub-Page. It has
Data and Reduction sections. In the Star Sight Data section there is a drop-down

list of the stars for which astronomical data has been included in the Off-Shore
Navigation Workbook. This includes all of the Selected Stars in the Nautical Almanac.

select the observed Star from this list.
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has
down

ll of the Selected Stars in the Nautical Almanac.
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Figure 61: Sirius Star Sight Reduction

I have entered sight data for the Star Sirius. For a Star Sight the onl
Apparent Altitude is for refraction. The calculation of the GHA of Sirius requires the
calculation of the Sidereal Hour Angle (SHA) of Sirius and the GHA of Aries. From
these values the GHA of Sirius is computed.
The results of the Sight Reduction are highlighted by the green ellipse.
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I have entered sight data for the Star Sirius. For a Star Sight the only correction to the
Apparent Altitude is for refraction. The calculation of the GHA of Sirius requires the
calculation of the Sidereal Hour Angle (SHA) of Sirius and the GHA of Aries. From
these values the GHA of Sirius is computed.

ght Reduction are highlighted by the green ellipse.
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Planet Sight Page

Figure 62: Planet Sight Sub-Page

The Data Section of the Planet Sight sub
which the Off-Shore Navigation Wo
screen capture was taken (version 8.8)
Saturn was added in version 8.9.
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The Data Section of the Planet Sight sub-page contains a drop-down list of the planets for
Shore Navigation Workbook can provide sight reductions. At the time this

screen capture was taken (version 8.8) this list was limited to Mars, Venus and Jupiter.

Version 9.96
10/7/2012

down list of the planets for
provide sight reductions. At the time this

limited to Mars, Venus and Jupiter.
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Figure 63: Jupiter Sight Reduction

This screen capture shows the results of a sight reduction for Jupiter.
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shows the results of a sight reduction for Jupiter.
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Moon Sight Page

The Moon Sight Page performs the reduction of Moon Sights. With version 9.4 this
reduction does require data from the Nautical Almanac.

Figure 64, The Moon Sight Page

This page looks a little more cluttered than the other pages because of the need
data from the Nautical Almanac. The information is organized differently than on the
other sight reduction sub pages.
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The Moon Sight Page performs the reduction of Moon Sights. With version 9.4 this
reduction does require data from the Nautical Almanac.

more cluttered than the other pages because of the need to enter
The information is organized differently than on the
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Figure 65, The Almanac Data Section

Entering the sight data is the same as for all of the other sites. Enter the time and any
time correction, then the sextant altitude, sextant error and height of eye. At this point for
the other sight reductions you wou
Intercept and Zenith Direction of a Line Of Position (LOP) for the sight.
With the Moon Sight you need to enter 6 items from the Nautical Almanac
Almanac Section of the page (green

1. The Greenwich Hour Angle (GHA) of the Moon for the hour just prior to the time
of the sight (in this case 1800 GMT)

2. The GHA of the Moon for the hour just
3. The Declination (DEC) of the Moon for the hour just prior to the time of th
4. The DEC of the Moon for the hour just
5. The Moon’s Horizontal Parallax value
6. The Moon’s Semi-Diameter value.

All this information is available on the daily pages of the NA. There is no need to go to
the corrections pages; the program will interpolate the GHA and DEC for the time of the
site.
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Entering the sight data is the same as for all of the other sites. Enter the time and any
time correction, then the sextant altitude, sextant error and height of eye. At this point for
the other sight reductions you would be done and the program would give you the
Intercept and Zenith Direction of a Line Of Position (LOP) for the sight.
With the Moon Sight you need to enter 6 items from the Nautical Almanac in the

green outline).
ch Hour Angle (GHA) of the Moon for the hour just prior to the time

of the sight (in this case 1800 GMT)
The GHA of the Moon for the hour just past the time of the sight (1900 GMT)
The Declination (DEC) of the Moon for the hour just prior to the time of the sight.
The DEC of the Moon for the hour just past the time of the sight
The Moon’s Horizontal Parallax value

Diameter value.
All this information is available on the daily pages of the NA. There is no need to go to

the program will interpolate the GHA and DEC for the time of the
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time correction, then the sextant altitude, sextant error and height of eye. At this point for

ch Hour Angle (GHA) of the Moon for the hour just prior to the time

e sight.

All this information is available on the daily pages of the NA. There is no need to go to
the program will interpolate the GHA and DEC for the time of the
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Figure 66, Moon Sight Reduction

In the screen capture above the almanac data has been supplied and the sight has been
reduced to provide the Intercept and
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In the screen capture above the almanac data has been supplied and the sight has been
reduced to provide the Intercept and Zenith Direction as well as an Estimated Position.
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Figure 67, Saved Moon Sight Reductions

You can also save the results of the Moon Sight Reduction to the active SightReduction
workbook, and recall the site later from the drop d

Moon Rise/Set/Meridian Passage

In addition to providing the reduction of a moon sight, the Moon Sight page also provides
(version 9.94 and later) a means to calculate the time of Moon Rise, Moon Set and Moon
Meridian Passage for the date, time an
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, Saved Moon Sight Reductions

You can also save the results of the Moon Sight Reduction to the active SightReduction
workbook, and recall the site later from the drop down list.

Moon Rise/Set/Meridian Passage

In addition to providing the reduction of a moon sight, the Moon Sight page also provides
(version 9.94 and later) a means to calculate the time of Moon Rise, Moon Set and Moon

Passage for the date, time and Position Data section.
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You can also save the results of the Moon Sight Reduction to the active SightReduction

In addition to providing the reduction of a moon sight, the Moon Sight page also provides
(version 9.94 and later) a means to calculate the time of Moon Rise, Moon Set and Moon
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Figure 68, Moon Rise/Set/Merdian Time

The date and time of the rise, set and meridian passage are recorded in the lower left
portion of the Moon Sight page. These times are calculated by clicking the Ca
button a the bottom of this section.

Figure 69, The Moon Phenomenon Form

The Calculate button opens the Moon Phenomenon form. Because the program currently
(version 9.95) does not have built-
Rise, Moon Set and Moon Meridian Passage depend on values extracted from the
Nautical Almanac. This form replicates the calculations and table look
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, Moon Rise/Set/Merdian Time

The date and time of the rise, set and meridian passage are recorded in the lower left
portion of the Moon Sight page. These times are calculated by clicking the Calculate
button a the bottom of this section.

, The Moon Phenomenon Form

The Calculate button opens the Moon Phenomenon form. Because the program currently
-in ephemeris, the calculation of the times of Moon

Rise, Moon Set and Moon Meridian Passage depend on values extracted from the
Nautical Almanac. This form replicates the calculations and table look-ups required by
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The Calculate button opens the Moon Phenomenon form. Because the program currently

ups required by
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the Nautical Almanac. The purpose of this form is to simplify the
errors.

Figure 70, The Table Values From the NA

On the left side of the form is the section for entering the Nautical Almanac data.
are three columns of data to be entered. The leftmost column is for
from the Nautical Almanac. The center column is for the Moon Set and the rightmost
column is for the Meridian Passage.
Three values must be extracted from the Nautical Almanac for the Moon Rise and Moon
Set. Two values are required for the Meridian Passage.
The labels above each of the text boxes provide a prompt for the data to be entered. For
the Moon Rise and Set the form uses the DR latitude and Dr date to identify from which
row and column in the Nautical Almanac daily pages to e
this case the DR latitude is 47.100 S. The label prompts for the time from the Moon Rise
table for latitude 45 S on Jan 9. 45 S is the closest value to the DR latitude in the
Nautical Almanac table that is less the the
prompts for the Moon Rise time for latitude 50 S, which is the next row in the table. The
third row prompts for the time of Moon Rise for latitude 45 S for the previous day, Jan 8.
The DR longitude is 124 E, if the DR position where west longitude the prompt would be
for the following day or Jan 10.
From these three times in the Moon Rise and Moon Set tables in the Nautical Almanac
daily pages the form will calculate the date and time of Moon Rise and Set for DR
position and date.
The two values required for the calculation of the time of Meridian Passage are the times
for the Upper Limb passage for the DR date and the previous day. Again this is because
the DR longitude is east. If the longitude were west, the t
day (Jan 10) would be required.
The text box labels will identify for which dates the table data should be extracted.
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the Nautical Almanac. The purpose of this form is to simplify the process and reduce

, The Table Values From the NA

of the form is the section for entering the Nautical Almanac data. There
are three columns of data to be entered. The leftmost column is for the Moon Rise data
from the Nautical Almanac. The center column is for the Moon Set and the rightmost
column is for the Meridian Passage.
Three values must be extracted from the Nautical Almanac for the Moon Rise and Moon

r the Meridian Passage.
The labels above each of the text boxes provide a prompt for the data to be entered. For
the Moon Rise and Set the form uses the DR latitude and Dr date to identify from which
row and column in the Nautical Almanac daily pages to extract the time of rise or set. In
this case the DR latitude is 47.100 S. The label prompts for the time from the Moon Rise
table for latitude 45 S on Jan 9. 45 S is the closest value to the DR latitude in the
Nautical Almanac table that is less the the DR latitude. In the second row the form
prompts for the Moon Rise time for latitude 50 S, which is the next row in the table. The
third row prompts for the time of Moon Rise for latitude 45 S for the previous day, Jan 8.

he DR position where west longitude the prompt would be

From these three times in the Moon Rise and Moon Set tables in the Nautical Almanac
daily pages the form will calculate the date and time of Moon Rise and Set for DR

The two values required for the calculation of the time of Meridian Passage are the times
for the Upper Limb passage for the DR date and the previous day. Again this is because
the DR longitude is east. If the longitude were west, the time of passage on the following

The text box labels will identify for which dates the table data should be extracted.
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There
the Moon Rise data

Three values must be extracted from the Nautical Almanac for the Moon Rise and Moon

The labels above each of the text boxes provide a prompt for the data to be entered. For
the Moon Rise and Set the form uses the DR latitude and Dr date to identify from which

xtract the time of rise or set. In
this case the DR latitude is 47.100 S. The label prompts for the time from the Moon Rise

prompts for the Moon Rise time for latitude 50 S, which is the next row in the table. The
third row prompts for the time of Moon Rise for latitude 45 S for the previous day, Jan 8.

he DR position where west longitude the prompt would be

From these three times in the Moon Rise and Moon Set tables in the Nautical Almanac

The two values required for the calculation of the time of Meridian Passage are the times
for the Upper Limb passage for the DR date and the previous day. Again this is because

ime of passage on the following
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Figure 71, Calculated Moon Rise/Set/Merdian Times

The right section of the form displays the values calculated from the Nautical Almanac
data entered on the left. The first two rows of this section display the intermediate
corrections to the Moon Rise and Set times. These are displayed only for checking the
calculation against manual table look
have no errors I will remove these columns and reduce the size of the form.
The bottom two rows display the times
and Moon Set the first row displays the times in Local Mean Time or LMT. The bottom
row displays the times in Greenwich Mean Time or GMT. The label on each of these
boxes identifies the date for the time displayed.

If I am not interested in saving these times I can click on the Can
section of the form and return to Moon Sight page. If I want to keep these times I can
click on the Save & Close button to save the GMT times in the Moon Sight page as
shown below.
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, Calculated Moon Rise/Set/Merdian Times

rm displays the values calculated from the Nautical Almanac
. The first two rows of this section display the intermediate

corrections to the Moon Rise and Set times. These are displayed only for checking the
nual table look-ups. As soon as I am convinced the calculations

have no errors I will remove these columns and reduce the size of the form.
The bottom two rows display the times for Moon Rise/Set/Meridian. For the Moon Rise

plays the times in Local Mean Time or LMT. The bottom
row displays the times in Greenwich Mean Time or GMT. The label on each of these
boxes identifies the date for the time displayed.

saving these times I can click on the Cancel below the right
and return to Moon Sight page. If I want to keep these times I can

click on the Save & Close button to save the GMT times in the Moon Sight page as
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rm displays the values calculated from the Nautical Almanac

corrections to the Moon Rise and Set times. These are displayed only for checking the
ups. As soon as I am convinced the calculations

for Moon Rise/Set/Meridian. For the Moon Rise
plays the times in Local Mean Time or LMT. The bottom
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Figure 72, Save Times of Moon Rise, Set and Meridian Passage

It is not necessary to provide the Nautical Almanac data for all of these
all that is wanted is the time of Meridian Passage then only the Nautical Almanac times
for that event need be entered in the form
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oon Rise, Set and Meridian Passage

It is not necessary to provide the Nautical Almanac data for all of these phenomenon. If
all that is wanted is the time of Meridian Passage then only the Nautical Almanac times
for that event need be entered in the form.
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. If
all that is wanted is the time of Meridian Passage then only the Nautical Almanac times
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Multiple LOP Fix Form

The Multiple LOP Fix form can be used to generate a position fix from a series of
of Position (LOPs)
.

Figure 73, Generate Fix Button

The form is displayed by clicking on the Generate Fix button
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Fix form can be used to generate a position fix from a series of Lines

The form is displayed by clicking on the Generate Fix button on the Celestial page.
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Figure 74, Fix Position from Multiple LOP

This form is shown in the screen capture above. When the
three sections visible.

1. Select Up to 4 LOPs for Fix: In this section the
calculate a position fix are identified. These
been stored in the active SightReduction workbook.

2. Selected LOPs: This section contains the list of the Lines of Position (LOPs) from
the sights selected. When one of the LOPs in the list is selected the details of the
LOP data is displayed.

3. Fixed Position: This section contains the details of the position fix that resulted
from the selected LOPs.

The first step is selecting a sight is to i

Figure 75, Sight Type List

Shore Navigation Using MS Excel
Common Small Vessel Navigation Calculations

By John Stevenson

Page:63 of 131 Version 9.96
10/7/2012

Fix Position from Multiple LOP

is shown in the screen capture above. When the form is first opened there are

for Fix: In this section the four LOPs that will be used to
calculate a position fix are identified. These LOPs are sight reductiions that have
been stored in the active SightReduction workbook.
Selected LOPs: This section contains the list of the Lines of Position (LOPs) from

When one of the LOPs in the list is selected the details of the

Fixed Position: This section contains the details of the position fix that resulted

The first step is selecting a sight is to identify the type of sight.
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is first opened there are

s that have

Selected LOPs: This section contains the list of the Lines of Position (LOPs) from
When one of the LOPs in the list is selected the details of the

Fixed Position: This section contains the details of the position fix that resulted
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In the screen capture above, the drop down list “First
sights that can be used to produce a position fix. Any sight reduction created by this
program can be used. When you select the
populated with all sights of that type in the active SightReduction workbook.

Figure 76, Available Sight Reductions

For the first LOP I have selected Star
star sights. The list shows the date and time
angle of the reduction. The azimuth angle is important because you want to select sights
which have azimuth angles that are as perpendicular as possible. More importantly you
want to avoid sights with azimuth angles that are very close to each other
acute angle).

Figure 77, Three Star Sights Selected for the Fix

In the screen above, I have selected three star sights from the drop
Acrux and Spica. These sights now appear the Selected LOPs list on the right. If I click
on any of these sights, the details of the reduction of that sight appear in
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In the screen capture above, the drop down list “First LOP Type” shows the types of
sights that can be used to produce a position fix. Any sight reduction created by this

rogram can be used. When you select the LOP Type the drop down list on the right is
populated with all sights of that type in the active SightReduction workbook.

Star Sights and the drop down list shows the available
sights. The list shows the date and time and name of each sight and the azimuth

angle of the reduction. The azimuth angle is important because you want to select sights
h angles that are as perpendicular as possible. More importantly you

want to avoid sights with azimuth angles that are very close to each other (intersect at an

, Three Star Sights Selected for the Fix

n the screen above, I have selected three star sights from the drop-down list; Antares,
Acrux and Spica. These sights now appear the Selected LOPs list on the right. If I click
on any of these sights, the details of the reduction of that sight appear in the section
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is

Sights and the drop down list shows the available

angle of the reduction. The azimuth angle is important because you want to select sights
h angles that are as perpendicular as possible. More importantly you

(intersect at an

down list; Antares,
Acrux and Spica. These sights now appear the Selected LOPs list on the right. If I click
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below the list. You can review the selected sights and confirm they are the ones you
want to use to generate a fixed position.

Figure 78, Position Fix Calculated

After confirming the selected star sights are the on
the Create Fix button and a Fixed Position is displayed in the section to the left. Now I
can save this fix to the Ship Log (by clicking on the Save to Log button), clear the form
and start over (Clear LOP Form button), or just cancel this attempt at a fixed position
(Close LOP Form). Notice there are two radio buttons ot the right of the fixed position
data. If you decide to save this fix to the Ship Log, they specify whether the log record
will be a Fix or EP record type.
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below the list. You can review the selected sights and confirm they are the ones you
want to use to generate a fixed position.

After confirming the selected star sights are the ones I want to use for the fix, I clicked on
the Create Fix button and a Fixed Position is displayed in the section to the left. Now I
can save this fix to the Ship Log (by clicking on the Save to Log button), clear the form

utton), or just cancel this attempt at a fixed position
(Close LOP Form). Notice there are two radio buttons ot the right of the fixed position
data. If you decide to save this fix to the Ship Log, they specify whether the log record
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es I want to use for the fix, I clicked on
the Create Fix button and a Fixed Position is displayed in the section to the left. Now I
can save this fix to the Ship Log (by clicking on the Save to Log button), clear the form

(Close LOP Form). Notice there are two radio buttons ot the right of the fixed position
data. If you decide to save this fix to the Ship Log, they specify whether the log record
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Figure 79, Position ready to be Saves to

I decided to save this position to the log as a Fix and clicked the Save to Log button.
Ship Log Entry from now is displayed with the data from the fixed posit
Notice the Type of Fix has been set to Celestial and the Comments field identifies the
sights that were used to create the fix.
This data has not yet been saved to the log. It is set
record or abandon it. For example, the Navigator may choose to save the entry as an EP
rather than a fix, or he may want to enter course, speed, and Log data to this record.
Refer to the documentation on the Ship Log for more information on the Ship Log record.
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to Ship Log

I decided to save this position to the log as a Fix and clicked the Save to Log button. The
Ship Log Entry from now is displayed with the data from the fixed position just created.
Notice the Type of Fix has been set to Celestial and the Comments field identifies the
sights that were used to create the fix.
This data has not yet been saved to the log. It is set-up for the Navigator to modify the

it. For example, the Navigator may choose to save the entry as an EP
rather than a fix, or he may want to enter course, speed, and Log data to this record.
Refer to the documentation on the Ship Log for more information on the Ship Log record.
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The
ion just created.

up for the Navigator to modify the
it. For example, the Navigator may choose to save the entry as an EP

Refer to the documentation on the Ship Log for more information on the Ship Log record.
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Ship Log Page
The Ship Log application is access
form, which is not visible until a ShipLog workbook has been opened or created.

Create a Ship Log Workbook

Figure 80, Create Ship Log

In the screen capture above I have used the same procedure to create
workbook as I used for a SightReduction workbook
The program also builds a drop down list of all Ship Logs in the active folder.
down list can be used to open any of these previously generated workbooks.

In this case I have opened an existing log file that I have been using to test the program.
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The Ship Log application is accessed through the “Ship Log” page tab at the top of main
until a ShipLog workbook has been opened or created.

Create a Ship Log Workbook

In the screen capture above I have used the same procedure to create or open a ShipLog
a SightReduction workbook described earlier in this document.

The program also builds a drop down list of all Ship Logs in the active folder. This drop
down list can be used to open any of these previously generated workbooks.

In this case I have opened an existing log file that I have been using to test the program.
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age tab at the top of main

a ShipLog
earlier in this document.

This drop

In this case I have opened an existing log file that I have been using to test the program.
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Figure 81, Ship Log Workbook list

This list will include only those ShipLog workbooks in the current folder. If the Ship
Log you want to open is in another folder use the “Open” button, above.
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Add Vessel and Crew Info

Figure 82, Ship Log and Calculation Forms

When you click on the Ship Data page tab the
used to record information on the vessel and crew. All of this data is optional and is not
currently (version 9.95) used in the navigation calculations. In the future some of this
data (e.g., LWL and Vessel Type) might be used, but for now it is just documentation.
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, Ship Log and Calculation Forms

page tab the form shown appears. This form can be
used to record information on the vessel and crew. All of this data is optional and is not
currently (version 9.95) used in the navigation calculations. In the future some of this

(e.g., LWL and Vessel Type) might be used, but for now it is just documentation.
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Figure 83, Import Ship Data

Once you have entered the data on your vessel and
can retrieve the data for any future workbook using
the form. This button is activated when the name of the vessel is entered at the top of the
form. This Ship Data is saved to a text file with the name of the vessel (e.g., “Sarah.txt”)
in the same folder as the ShipLog workbooks. When the Import Ship Data button is
clicked the program will look for the file associated with this ship name and , if available,
load the data from that file into the form.

Shore Navigation Using MS Excel
Common Small Vessel Navigation Calculations

By John Stevenson

Page:70 of 131 Version 9.96
10/7/2012

Once you have entered the data on your vessel and clicked the Save Ship Data button you
future workbook using the Import Ship Data at the bottom of

This button is activated when the name of the vessel is entered at the top of the
form. This Ship Data is saved to a text file with the name of the vessel (e.g., “Sarah.txt”)

me folder as the ShipLog workbooks. When the Import Ship Data button is
clicked the program will look for the file associated with this ship name and , if available,
load the data from that file into the form.

Version 9.96
10/7/2012

you
at the bottom of

This button is activated when the name of the vessel is entered at the top of the
form. This Ship Data is saved to a text file with the name of the vessel (e.g., “Sarah.txt”)

clicked the program will look for the file associated with this ship name and , if available,
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Figure 84, Ship Data from Different Program Version

In this case the data file on Sarah was saved by an earlier version of the program and this
warning message is displayed. There is no real harm in importing this data, but it should
be checked to insure it is stored in

Figure 85, Ship Data Populated

In this case the data looks good, so I will click on the Save Ship Data button to update the
file to the current program version.
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ata from Different Program Version

In this case the data file on Sarah was saved by an earlier version of the program and this
warning message is displayed. There is no real harm in importing this data, but it should
be checked to insure it is stored in the form correctly.

In this case the data looks good, so I will click on the Save Ship Data button to update the
file to the current program version.
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In this case the data file on Sarah was saved by an earlier version of the program and this
warning message is displayed. There is no real harm in importing this data, but it should

In this case the data looks good, so I will click on the Save Ship Data button to update the
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Entering Ship Log Data

The first data to enter into the Ship Log are the departure and destination for the voyage.
This is done in the Voyage Info Section on the right side of the Ship Log form.

Figure 86, Departure and Destination from a Route

In the case above I have used a previously created route to establish the departure and
destination. The creation of routes is described in the Tools Section of this document.
Any route in the Ship Log workbook can be selected from the Select Route to Activate
drop down list and then click the Activate Route button, which then is changed to the De
Activate Route button. Now the name, latitude and longitude of the departure and
destination have been entered into the log.
It is not necessary to use a route to establish the depa
be entered directly into this form and then click the Save button to the right of each
position.

The departure and destination are normally entered before the actual start of the voyage.
Once the voyage is under way, the initial log entry should be a departure fix, which is
normally a known navigation aid (e.g., end of breakwater or sea buoy)
vessel position at the start of the voyage.
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enter into the Ship Log are the departure and destination for the voyage.
This is done in the Voyage Info Section on the right side of the Ship Log form.

, Departure and Destination from a Route

ve used a previously created route to establish the departure and
destination. The creation of routes is described in the Tools Section of this document.
Any route in the Ship Log workbook can be selected from the Select Route to Activate

and then click the Activate Route button, which then is changed to the De
Activate Route button. Now the name, latitude and longitude of the departure and
destination have been entered into the log.
It is not necessary to use a route to establish the departure and destination. That data can
be entered directly into this form and then click the Save button to the right of each

The departure and destination are normally entered before the actual start of the voyage.
the initial log entry should be a departure fix, which is

(e.g., end of breakwater or sea buoy) that establishes the
vessel position at the start of the voyage.

Version 9.96
10/7/2012

enter into the Ship Log are the departure and destination for the voyage.

destination. The creation of routes is described in the Tools Section of this document.
Any route in the Ship Log workbook can be selected from the Select Route to Activate

and then click the Activate Route button, which then is changed to the De-

rture and destination. That data can

The departure and destination are normally entered before the actual start of the voyage.

that establishes the
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Figure 87, Enter Departure Fix

From the drop-down lists for the “Reason for Log Entery”, “Log Entry Type”, and “Type
of Fix” I have selected, Departure, Fix, Chart Item. These boxes will be discussed more
below. Notice in the Ship Data Section I had checked the boxes to Log Engine and
Generator Hours. This created two toggle buttons in the Log Entry Section, one each for
the engine and generator. When you click on these buttons they will alternate between
On and Off states. When the log entry is saved the status of both buttons will be
in the log. This will provide the capability to later generate a report on engine and
generator usage during the voyage. If you are not interested in recording this usage,
unclick the check boxes in the Ship Data section and the buttons will di
Log Entry section.

When I click the Save New Entry button, this departure log entry is saved to the ShipLog
workbook. Now the log entry fields in the form display this most recent entry, but the
fields are locked. In order to add anothe
entry I want to create.

Log Entry Type

There are three drop down lists in the upper
used to classify the log entry and define how it is to be used by the
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down lists for the “Reason for Log Entery”, “Log Entry Type”, and “Type
of Fix” I have selected, Departure, Fix, Chart Item. These boxes will be discussed more
below. Notice in the Ship Data Section I had checked the boxes to Log Engine and

enerator Hours. This created two toggle buttons in the Log Entry Section, one each for
the engine and generator. When you click on these buttons they will alternate between
On and Off states. When the log entry is saved the status of both buttons will be recorded
in the log. This will provide the capability to later generate a report on engine and
generator usage during the voyage. If you are not interested in recording this usage,
unclick the check boxes in the Ship Data section and the buttons will disappear from the

When I click the Save New Entry button, this departure log entry is saved to the ShipLog
workbook. Now the log entry fields in the form display this most recent entry, but the
fields are locked. In order to add another entry to the log, I must first specify the type log

There are three drop down lists in the upper portion of the Ship Log Entry section that are
used to classify the log entry and define how it is to be used by the program.
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down lists for the “Reason for Log Entery”, “Log Entry Type”, and “Type
of Fix” I have selected, Departure, Fix, Chart Item. These boxes will be discussed more

enerator Hours. This created two toggle buttons in the Log Entry Section, one each for
the engine and generator. When you click on these buttons they will alternate between

recorded

sappear from the

When I click the Save New Entry button, this departure log entry is saved to the ShipLog

r entry to the log, I must first specify the type log

of the Ship Log Entry section that are
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Figure 88, Log Entry Reason

The least important of the selections is the reason for the Log Entry. Currently this
selection is not used by the program, but it might in the future be used to generate reports
on watches and sail changes. For now it is useful to identify your departure and arrival
logs. The rest can be recorded as Other
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The least important of the selections is the reason for the Log Entry. Currently this
selection is not used by the program, but it might in the future be used to generate reports

and sail changes. For now it is useful to identify your departure and arrival
logs. The rest can be recorded as Other or left blank.
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selection is not used by the program, but it might in the future be used to generate reports
and sail changes. For now it is useful to identify your departure and arrival
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Figure 89, Log Entry Type

The Log Entry Type is the most important of the classifications.
that the log is a Fix or a DR record or
locked until the type of entry is specified from the drop down list.
identified as a Fix the application will use this
Position until another fix is entered into the log. Currently the program does not
differentiate between a DR entry and a EP entry. A DR entry
position data, just course and speed
The program will calculate a DR position from that data. An EP entry usually would
include an estimated position. The program will calculate a position for the same time
based on the previous DR and Fix informati
compare the positions and using his/her judgment, re
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The Log Entry Type is the most important of the classifications. This is used to identify
that the log is a Fix or a DR record or an Estimated Position (EP). The log entry form is
locked until the type of entry is specified from the drop down list. If the log entry is

the application will use this entry as the basis for calculating the Ship
Position until another fix is entered into the log. Currently the program does not
differentiate between a DR entry and a EP entry. A DR entry does not include any
position data, just course and speed and/or cumulative distance from a knotmeter log.
The program will calculate a DR position from that data. An EP entry usually would
include an estimated position. The program will calculate a position for the same time
based on the previous DR and Fix information in the Log. The Navigator can then
compare the positions and using his/her judgment, re-classify this entry as a Fix.
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This is used to identify
The log entry form is

entry as the basis for calculating the Ship

include an estimated position. The program will calculate a position for the same time
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Figure 90, Type of Fix

The Type of Fix selection is also only for documentation purposes. The program do
not currently use this information. It just records the selection in the log.
down list is only available when the log entry has been designated as a Fix.

Now back to the Log Entry process.
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The Type of Fix selection is also only for documentation purposes. The program does
not currently use this information. It just records the selection in the log. This drop
down list is only available when the log entry has been designated as a Fix.

Now back to the Log Entry process.
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Figure 91, Log Entry Saved

In the screen capture above I have clicked on the “Save New Entry” button (now
out as the data has been saved) and the entry has been recorded in the log. When not
used to create a log entry or edit and existing one, the Ship Log Entry sectio
last entry in the log. These fields are set up to be edited for the next log entry
locked until the Log Entry Type is selected)
entry (e.g., Date of entry, etc.) do not have to be retyped
any fields in the Ship Log Entry frame
If you click on this button then you will have created a new log entry. If you want to edit
a pervious log entry select it from the “
the section as shown below.
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In the screen capture above I have clicked on the “Save New Entry” button (now grayed
) and the entry has been recorded in the log. When not

used to create a log entry or edit and existing one, the Ship Log Entry section displays the
last entry in the log. These fields are set up to be edited for the next log entry (however,
locked until the Log Entry Type is selected) so that data that does not change on every

of entry, etc.) do not have to be retyped or re-selected. Once you change
in the Ship Log Entry frame the “Save New Entry” button will become active.

If you click on this button then you will have created a new log entry. If you want to edit
a pervious log entry select it from the “Active Log Entries” drop down list at the top of
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grayed-

n displays the
(however,

. Once you change
the “Save New Entry” button will become active.

If you click on this button then you will have created a new log entry. If you want to edit
Active Log Entries” drop down list at the top of
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Figure 92, Active Log Entries List

The active log entry list shows the departure Fix and the first DR entry of the voyage

Figure 93, Enter a DR Record

In the screen above a DR log entry for a course change has been entered
Latitude and Longitude boxes are grayed
position based on the course and speed (not using a knot met
the previous entry.
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The active log entry list shows the departure Fix and the first DR entry of the voyage.

In the screen above a DR log entry for a course change has been entered. Notice the
Latitude and Longitude boxes are grayed-out. The program will calculate the DR
position based on the course and speed (not using a knot meter log for this voyage) since
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er log for this voyage) since
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Figure 94, DR Entered Into Log

In the screen above the DR has been entered into the log and the displays shows the
calculated position

Figure 95, Calculation Form
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In the screen above the DR has been entered into the log and the displays shows the
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When the Show Calculation button is clicked the Ship Log Calculations form is display.
Now the button is changed to Hide Calculation. Let’s take a closer look at the
Calculation Form.

Log Data Calculations

Figure 96, Position from Log

The Ship Log Calculations form has
Log section. The program has calculated
entry at 2305 hours. The source of the position is show
position has been calculated from
extrapolated from the previous record, which in this case is
section also displays the Course to Destination
we’ve go a long way to go) and Estimated Time of Arrival (ETA) at the destination.

Figure 97, Run Since Last Log Record
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When the Show Calculation button is clicked the Ship Log Calculations form is display.
Now the button is changed to Hide Calculation. Let’s take a closer look at the

The Ship Log Calculations form has four sections; on the left is the Ship Position From
Log section. The program has calculated the ship’s position from the current DR log

hours. The source of the position is shown as a DR entry, which means the
the course and speed data entered in this record and is

extrapolated from the previous record, which in this case is another DR entry. This
displays the Course to Destination (CTD) , Distance to Destination (DTD –

) and Estimated Time of Arrival (ETA) at the destination.

Version 9.96
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When the Show Calculation button is clicked the Ship Log Calculations form is display.

Position From

the
the course and speed data entered in this record and is

–
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The second section from the left of the form shows data calculated
previous log entry. The Course Over Ground (COG) and Speed Over Ground (SOG) are
pretty much the same as the values entered in the DR record, which should be expected
as the course and speed values in DR records
If a current Set and Drift had been entered in the DR record those values would be
displayed in the second line of this section, and used in the calculation of the position.
On the third line are the distance run and time since the p
that the vessel traveled 69.5 nm since the last record in a
displays a Log value if one has been entered
vessels have a log recording instrument (
record those values in the log. If a log value is entered in a DR entry, and the previous
log entry also has a log value, the difference between the two log values will be used as
the distance run and the DR position will be calculated from that value, rather than
estimated vessel speed entered in the same record. In general a log value recorded by a
knot meter is more reliable than an average speed estimated by the person on watch. So
the log value takes precedence over the speed value entered in a DR record.

The Distance Made Good (DMG) and DMG Ratio values have also been calculated. In
this case we are 58.5 nm closer to
provides a DMG ratio of 0.8. A DMG ratio of 1.0 would mean
for our destination.

Figure 98, 24 Hour Run

Since the vessel has been underway for more than 24 hours, the Run in Last 24 Hours
section displays the distance covered in
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of the form shows data calculated for the run since the
previous log entry. The Course Over Ground (COG) and Speed Over Ground (SOG) are
pretty much the same as the values entered in the DR record, which should be expected

course and speed values in DR records are treated as if they were COG and SOG.
If a current Set and Drift had been entered in the DR record those values would be
displayed in the second line of this section, and used in the calculation of the position.
On the third line are the distance run and time since the previous Log Entry. This shows

nm since the last record in a 11.5 hours. The form will also
if one has been entered. In this case the log is not available. Most

vessels have a log recording instrument (e.g., knot meter or GPS) and you may want to
If a log value is entered in a DR entry, and the previous

log entry also has a log value, the difference between the two log values will be used as
sition will be calculated from that value, rather than the

vessel speed entered in the same record. In general a log value recorded by a
knot meter is more reliable than an average speed estimated by the person on watch. So

precedence over the speed value entered in a DR record.

The Distance Made Good (DMG) and DMG Ratio values have also been calculated. In
nm closer to the next waypoint on the route we are following, which

A DMG ratio of 1.0 would means we are heading directly

Since the vessel has been underway for more than 24 hours, the Run in Last 24 Hours
section displays the distance covered in the last 24 hours.

Version 9.96
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for the run since the
previous log entry. The Course Over Ground (COG) and Speed Over Ground (SOG) are
pretty much the same as the values entered in the DR record, which should be expected

ey were COG and SOG.

displayed in the second line of this section, and used in the calculation of the position.
shows

also
Most

e.g., knot meter or GPS) and you may want to
If a log value is entered in a DR entry, and the previous

log entry also has a log value, the difference between the two log values will be used as

vessel speed entered in the same record. In general a log value recorded by a
knot meter is more reliable than an average speed estimated by the person on watch. So

The Distance Made Good (DMG) and DMG Ratio values have also been calculated. In
, which

we are heading directly
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Figure 99, Active Route Section

On the right side of the Calculation form is the Active Route Section. This displays the
next waypoint on the route and the course (CTWP) and distance (DTWP) to that
waypoint.

Figure 100, Position Fixed

The following day the navigator was able to obtain a position fix and recorded it in the
log as shown in the Calculation form above. Now the second section from the left shows
the Run Since Last Fix Log Entry, which was the departure fix. It appears the watches
were not doing a good job of estimating the average course and speed for the last 24
hours as the Fix shows the vessel has been averaging less than 5 kts, not the 6 kts
recorded in the DR entries.
For more information on the relationship between the various entries in the log go to the
How the Ship Log Works section below.
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On the right side of the Calculation form is the Active Route Section. This displays the
next waypoint on the route and the course (CTWP) and distance (DTWP) to that

The following day the navigator was able to obtain a position fix and recorded it in the
log as shown in the Calculation form above. Now the second section from the left shows

Log Entry, which was the departure fix. It appears the watches
were not doing a good job of estimating the average course and speed for the last 24
hours as the Fix shows the vessel has been averaging less than 5 kts, not the 6 kts

For more information on the relationship between the various entries in the log go to the
section below.
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On the right side of the Calculation form is the Active Route Section. This displays the

The following day the navigator was able to obtain a position fix and recorded it in the
log as shown in the Calculation form above. Now the second section from the left shows

Log Entry, which was the departure fix. It appears the watches

For more information on the relationship between the various entries in the log go to the
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Editing Log Records

One of the values of the Log Calculation form is that it can help identify errors in the Log
Entries. I normally maintain a paper log at the navigation desk that I and the other
watches fill in as required. Once or twice a day I enter the paper log entries into the
program. With each entry I check the calculated values to see if anything is amiss.
Sometimes a watch member recorded a value incorrectly or I could have miss-typed it
into the program. At any time I can go back and correct any of the records in the log
using the “Active Log Entries” drop down list.

Figure 101, Active Log Entries
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Figure 102, Updating an Existing Log Record

In the screen capture above I have made a
having selected it from the drop down list. Now the
active and says, “Update Log Entry”. When I click on that button the log entry will be
updated.

Figure 103, Ship Log Calculations Form Updated

Now the Calculation form has been updated with the corrected Fix
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, Updating an Existing Log Record

In the screen capture above I have made a correction to the 1237 Fix log record after
having selected it from the drop down list. Now the Save New Entry button in the is
active and says, “Update Log Entry”. When I click on that button the log entry will be

Ship Log Calculations Form Updated

Now the Calculation form has been updated with the corrected Fix.

Version 9.96
10/7/2012

active and says, “Update Log Entry”. When I click on that button the log entry will be



Off-Shore Navigation Using MS Excel
Common Small Vessel Navigation Calculations

By John Stevenson

©2007-2012 by John Stevenson Page:85 of 131 Version 9.96
10/7/2012

How the Ship Log Works

The previous sections have described how log entries are entered, edit and displayed.
This section will attempt to explain how the log entries are processed and used to
generate information on the voyage.
As stated above there are three Log Entry Types:

1. DR (Dead Reckoning) – A DR log entry is used to record an on-board event. The
minimum information required for DR entry includes the Date/Time, estimated
course steered since the last log record and either the estimated average speed
during that period or the current logged distance (normally from a knot meter).
With this information the program will calculate the ship’s position at the time of
the DR entry. The program will not allow the latitude and longitude to be entered
as part of a DR entry. Ship’s position information can only be entered as part of
an EP or Fix record.

2. EP (Estimated Position or Observed Position) – The EP log entry is used to record
the Ship’s position, but not declare the position as Fixed. The EP log entry is
actually ignored by the program. The purpose of the EP entry is to document a
possible Ship’s position, but one in which the navigator does not have sufficient
confidence to use as the basis for future calculation. Should the navigation later
gain confidence that the EP position recorded is correct, the record can be edited
and declared a Fix. Examples of EP entries are the following:

a. The Observed Position (OP) derived from a single sight reduction.
b. A single Line Of Position (LOP).
c. A position derived from multiple celestial sight reductions that do not

provide good correlation.
d. A position derived from a Chart Item that does not appear to be in the

charted location.
3. FIX (Fixed Position) – A Fix log entry is used to record the Ship’s position based

on valid navigation data. When a Fix log entry is recorded, all subsequent DR
position calculations will be based on this entry until a later Fix record is entered
into the Log. If a Fix record entered is not the most recent record in the Log (e.g.,
a Celestial Fix is entered for a time prior to the most recent DR record), all
subsequent DR records will be updated based on the just entered Fix record.
Therefore a navigator may decide that an EP that was recorded several hours ago
is in fact a good fix of the Ship’s position. If the navigator changes that EP record
to a Fix record all of the subsequent DR records will be updated based on that
new Fixed position.

All log data is recorded in the ShipLog worksheet in the active log workbook. There are
three sections in the worksheet.
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Figure 104, Vessel Information Section of ShipLog Worksheet

The vessel information section is shown above. This is the same information entered into
the Ship Data page and the Voyage Information Section.

Figure 105, Entered Log Data Section of the Ship Log Worksheet

To the right of the vessel information section is the Entered Log Data section. This is the
data entered into the log by the navigator. The program does not modify this data except
when the navigator edits a log entry. This section is a permanent record of the data
entered into the log
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Figure 106, Calculated Log Data Section of the ShipLog Worksheet

Further to the right is the Calculated Log Data section. This section contains the values
calculated by the program and the Fixed positions entered by the navigator. Since the
data in this section is either calculated or copied from the Entered Log Data section, only
a minimal amount of data is recorded.

Normally the first log record entered for a voyage will be the departure Fix, but it doesn’t
have to be a Fix. You may enter a DR or EP record as the first entry just to record the
time of anchor up on a departure, then record a departure fix when the ship is abeam of a
sea buoy outside of the departure harbor. The program will not display a ship’s position
in the Ship Log Calculations form until the first position Fix is recorded. That first Fix
establishes the initial vessel position and allows the program to begin the maintenance of
a DR position.
When the next DR log entry is recorded by the navigator the program will produce a
calculated DR position for the time of the entry based on the time between the last two
entries, the estimated course steered and either the estimated speed or the value from the
recording log on the ship (e.g., the knot meter). If a log value is entered, that will be used
to calculate the DR position. If no log value is entered (the form field is blank or a
negative value, zero is a valid log entry) then the speed and time between log entries will
be used to calculate the DR position.

In general a recoding log on the ship will provide a more accurate distance run than an
estimated average speed, so it is recommended that the recoding log be used, in which
case it is not necessary to enter the speed. It may still be useful to enter an estimated
speed as well as the log value to provide a measure of how accurately the watch or
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navigator can estimate the average speed over a period of time. This information can be
used to improve those estimates for the time when the log value may not be available.
Either a continuously recorded log (e.g., starting at zero when the instrument is installed)
or a trip log (starting at zero on departure) can be used, but it is important to be consistent
in using only one or the other.

After several hours or days from the initial departure fix, the navigator may have the
opportunity fix the Ship’s Position and will enter that position data into the log as a Fix.
A Fix log entry creates a discontinuity in the Log. The most recent position data before
the Fix was derived from the data in a DR entry. Therefore the information in the Run
Since Last Log Entry section would be meaningless, possibly showing a boat speed of
over 20 kts. Instead the information displayed is the run from the Last Fix Log Entry.
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Tools Page

Figure 107, The Navigation Tools Page

With version 9.6 the Tools Page has been added to the form.
are two Toolsets on the page.

1. Route Planning. This toolset includes the creation and editing of Wa
Great Circle Routes and the importing and exporting of routes.

2. Load Sight and Log Workbook Data. This toolset provides utilities that will
extract sight reductions and
active workbooks.

Additional toolsets planned
 Ship Log Toolset: Perform Analysis of the log for a completed passage. Convert

a log into a route. Update and maintain ship performance data based on log
records.

 Navigation Toolset: Set of functions to calculate various navigation d
distance off, safe heading, etc.
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, The Navigation Tools Page

With version 9.6 the Tools Page has been added to the form. With version 9.95 there

Route Planning. This toolset includes the creation and editing of Waypoint and
Great Circle Routes and the importing and exporting of routes.
Load Sight and Log Workbook Data. This toolset provides utilities that will
extract sight reductions and Ship Log entries from existing workbooks into the

Ship Log Toolset: Perform Analysis of the log for a completed passage. Convert
a log into a route. Update and maintain ship performance data based on log

Navigation Toolset: Set of functions to calculate various navigation data, such as
distance off, safe heading, etc.

Version 9.96
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With version 9.95 there

ypoint and

Ship Log Toolset: Perform Analysis of the log for a completed passage. Convert

ata, such as
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Waypoint Route Planning

Figure 108, The Waypoint Route Planning

When I click on the Waypoint Sailing button on the Tools page the
Planning Form appears. This form is used to generate a route based on Navigator
supplied waypoints or to edit an existing route in the Ship Log workbook

Figure 109, Entering the Departure and Destination Points

The first step is creating a Waypoint Route is
In this case I am creating a route from Lake Worth, Fl to New Plymouth, Green Turtle
Cay, The Bahamas. Once I have entered the latitude and longitude of the two points the
form generates the first waypoint fo
distance from the departure to the destination is calculated and displayed in the RL
Distance box. The WP Route Distance box displays the cumulative distance along the
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Planning Form

When I click on the Waypoint Sailing button on the Tools page the Waypoint Route
m is used to generate a route based on Navigator

or to edit an existing route in the Ship Log workbook.

, Entering the Departure and Destination Points

The first step is creating a Waypoint Route is to enter the departure and destination data.
In this case I am creating a route from Lake Worth, Fl to New Plymouth, Green Turtle
Cay, The Bahamas. Once I have entered the latitude and longitude of the two points the
form generates the first waypoint for this route – the departure point. The Rhumb Line
distance from the departure to the destination is calculated and displayed in the RL
Distance box. The WP Route Distance box displays the cumulative distance along the

Version 9.96
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to enter the departure and destination data.

Cay, The Bahamas. Once I have entered the latitude and longitude of the two points the
the departure point. The Rhumb Line

Distance box. The WP Route Distance box displays the cumulative distance along the
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route waypoints. At this point the RL and WP distances are the same as I haven’t entered
any intermediate waypoints.

Figure 110, Entering Intermediate Waypoint

In the figure above, I have entered the first intermediate waypoint data. The departure
point is waypoint number 1, so this will be waypoint number 2. I’ve entered the latitude
and longitude for this waypoint, and that is all that is required, but it often helpful to give
a name or description to each waypoint. In this case I’ve used the waypoint name from
the Dodge Cruising Guide to the Abacos, from where I am copying this route. When I
click the Add Waypoint button, this waypoint will be added to the route.

Figure 111, Route Waypoint List

Now there is a second waypoint in the route list.
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Figure 112, Invalid Longitude

In the figure above I have entered the complete list of waypoints for this route, but I miss
typed the longitude on the second waypoint. On each entry in the list the course and
distance to the next waypoint are displayed. This is one way to identify typos in the
waypoints. The distance from the departure to the 2
distance from the 2nd waypoint to the 3
to the Bahamas. I need to correct this entry.

Figure 113, Correcting a Waypoint

To correct this waypoint I first select it in the list and the waypoint data is displayed in
the Waypoint Entry Section. I have
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In the figure above I have entered the complete list of waypoints for this route, but I miss
typed the longitude on the second waypoint. On each entry in the list the course and

istance to the next waypoint are displayed. This is one way to identify typos in the
waypoints. The distance from the departure to the 2nd waypoint is 1670nm and the

waypoint to the 3rd is 1616 nm. That’s long way to get from Flori
to the Bahamas. I need to correct this entry.

To correct this waypoint I first select it in the list and the waypoint data is displayed in
the Waypoint Entry Section. I have corrected the latitude from 49 W to 79W.

Version 9.96
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In the figure above I have entered the complete list of waypoints for this route, but I miss-

is 1616 nm. That’s long way to get from Florida

To correct this waypoint I first select it in the list and the waypoint data is displayed in
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Figure 114, Waypoint Corrected

When I clicked the Update Waypoint button the 2
the distances between waypoints are
the cumulative distance along the route to be 151.8 nm, nearly 8 nm longer th
rhumb line distance.

Below the waypoint list is the Generate Route button. We have entered a complete route
into the form, but it has not been saved. The Generate R
the active ShipLog workbook and create a graph of the waypoints.
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When I clicked the Update Waypoint button the 2nd waypoint now has a correct value and
distances between waypoints are reasonable. Now the WP Route Distance box shows

the cumulative distance along the route to be 151.8 nm, nearly 8 nm longer than the

Below the waypoint list is the Generate Route button. We have entered a complete route
into the form, but it has not been saved. The Generate Route button will save the route in
the active ShipLog workbook and create a graph of the waypoints.
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waypoint now has a correct value and
ws

Below the waypoint list is the Generate Route button. We have entered a complete route
oute button will save the route in
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Figure 115, Graph of Waypoint Route

This is an XY plot of the waypoint values. It is not a map projection (e.g., Mercator) so
the vertical and horizontal distances between points has no correlation to actual distances
between points. The value of this graph is to double check the route waypoints.

There are also two other points displayed on the graph.
1. Vertex Point: This is relevant only to a Great Circle route. For a waypoint route

the program places the vertex at the departure point just to get it out of the way.
2. Ship Position – When the route has been activated by the ShipLog (see below) the

positions recorded in the Ship Log will also be displayed on the graph. Since this
graph was created by the route planning tool, there is no valid ship position, so the
program once more places that point at the departure to get it out of the way.
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Great Circle Route Planning

Figure 116, The Great Circle Route Planning Form

Clicking the Great Circle Sailing button on the Tools page brings up the Great Circle
Route Planning form, which looks very similar to the Waypoint Route Planning form.
The difference here is that the program will calculate the waypoints based on the
departure and destination data entered.
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Great Circle Route Planning

, The Great Circle Route Planning Form

Clicking the Great Circle Sailing button on the Tools page brings up the Great Circle
Route Planning form, which looks very similar to the Waypoint Route Planning form.

re is that the program will calculate the waypoints based on the
departure and destination data entered.

Version 9.96
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Route Planning form, which looks very similar to the Waypoint Route Planning form.
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Figure 117, Great Circle Route Created

In the figure above I have specified a departure from Jacksonville, FL and destinat
Falmouth, UK. In the Define Route Segment Lengths section I enter a segment length of
6° of arc along the great circle. This is the default value.
this equates to 360 nm. I could have entered the segment length in na
Degrees on Arc value would have been calculated from that value. Since a Great Circle
follows an arc whose center is the center of the earth, it is makes more sense to define the
segments in degrees rather than nm.
The reason for segmenting the route is that for a ship to follow a great circle precisely
would require a constant changing of heading. This is not practical on a yacht, so the
great circle is broken up into segment that can be transited using Mercator sailings. That
is the great circle is a series of rhumb line course. In this case the route requires a change
of heading every 360 nm.
Once the segment length has been
longitude of the start of each segment. The waypoint
the course and distance to the next waypoint.
Below the waypoint list is the Generate Route button, which performs the same function
as the Generate Route button in the Waypoint Route form. This buttons saves the route
data to active ShipLog workbook
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, Great Circle Route Created

In the figure above I have specified a departure from Jacksonville, FL and destination of
Falmouth, UK. In the Define Route Segment Lengths section I enter a segment length of

This is the default value. The Nautical Miles box shows
this equates to 360 nm. I could have entered the segment length in nautical miles and the
Degrees on Arc value would have been calculated from that value. Since a Great Circle
follows an arc whose center is the center of the earth, it is makes more sense to define the
segments in degrees rather than nm.

enting the route is that for a ship to follow a great circle precisely
would require a constant changing of heading. This is not practical on a yacht, so the
great circle is broken up into segment that can be transited using Mercator sailings. That

e great circle is a series of rhumb line course. In this case the route requires a change

defined, the program will calculate the latitude and
longitude of the start of each segment. The waypoint list shows this waypoint data plus
the course and distance to the next waypoint.

the waypoint list is the Generate Route button, which performs the same function
as the Generate Route button in the Waypoint Route form. This buttons saves the route
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ion of
Falmouth, UK. In the Define Route Segment Lengths section I enter a segment length of

The Nautical Miles box shows
utical miles and the

Degrees on Arc value would have been calculated from that value. Since a Great Circle
follows an arc whose center is the center of the earth, it is makes more sense to define the

great circle is broken up into segment that can be transited using Mercator sailings. That
e great circle is a series of rhumb line course. In this case the route requires a change

list shows this waypoint data plus

the waypoint list is the Generate Route button, which performs the same function
as the Generate Route button in the Waypoint Route form. This buttons saves the route
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Activate a Route

Figure 118, Selecting a Route in the ShipLog form

Routes can be activated in the ShipLog form and used in conjunction with the Ship Log
entries in the navigation of the vessel.
Entry section there is a drop down list of the routes that have been created. In the figure
above the list includes the way point

Figure 119, Activated Route in Ship Log form

I have selected that route and clicked on the Activate Route button (which says De
Activate Route). When a route has been activated the drop down list of routes is locked
and can only be unlocked by clicking on
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, Selecting a Route in the ShipLog form

Routes can be activated in the ShipLog form and used in conjunction with the Ship Log
entries in the navigation of the vessel. First a route must be activated. In the Ship Log
Entry section there is a drop down list of the routes that have been created. In the figure
above the list includes the way point and Great Circle routes previously created.

, Activated Route in Ship Log form

I have selected that route and clicked on the Activate Route button (which says De-
Activate Route). When a route has been activated the drop down list of routes is locked
and can only be unlocked by clicking on the De-Activate Route button.

Version 9.96
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Routes can be activated in the ShipLog form and used in conjunction with the Ship Log
activated. In the Ship Log

Entry section there is a drop down list of the routes that have been created. In the figure

Activate Route). When a route has been activated the drop down list of routes is locked
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The route activation does two things:
1. The Departure and Destination Ports in the Ship Data section now contain the

departure and destination points from the route.
2. The Active Route section now appears in the Ship Log Calculat

Figure 120, Active Route Section

When the route is first activated the Active Route section displays the first waypoint in
the route, which is our departure point
advances past the a waypoint, this section is updated to the next waypoint. In this case
the vessel has passed the departure point and the active waypoint is number 2.

Figure 121, Waypoint List

The Active WP list contains all of the wa

Great circle routes can also be activated in the Ship Log
routes.
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The route activation does two things:
The Departure and Destination Ports in the Ship Data section now contain the
departure and destination points from the route.
The Active Route section now appears in the Ship Log Calculations form

When the route is first activated the Active Route section displays the first waypoint in
the route, which is our departure point. As the ship’s position recorded in the log

past the a waypoint, this section is updated to the next waypoint. In this case
the vessel has passed the departure point and the active waypoint is number 2.

The Active WP list contains all of the waypoints in the route

Great circle routes can also be activated in the Ship Log in the same manner as waypoint

Version 9.96
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When the route is first activated the Active Route section displays the first waypoint in

past the a waypoint, this section is updated to the next waypoint. In this case

in the same manner as waypoint
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Export Route

Figure 122, The Export Route form

Clicking on the Export Route button on the Tools page will
form shown above. At the top of the form is a drop
Great Circle) in the active Ship Log workbook.
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Clicking on the Export Route button on the Tools page will activate the Export Route
form shown above. At the top of the form is a drop-down list of all routes (Waypoint and
Great Circle) in the active Ship Log workbook.
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down list of all routes (Waypoint and
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Figure 123, Route to Export

I have selected the route from the G
export. There are three formats available for the export file, CSV, Text and GPX. The
CSV and Text files are the same format just a different type in the file name (*.csv or
*.txt). GPX (*.gpx) is a standardized file format that can be imported by most current
chart plotting software and systems. The choice of format should be driven by the target
system that will import the route. If the route is being saved for later use by this program,
then any of the formats can be used
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I have selected the route from the Galapagos to Hiva Oa in the Marchesas as the route to
three formats available for the export file, CSV, Text and GPX. The

CSV and Text files are the same format just a different type in the file name (*.csv or
standardized file format that can be imported by most current

chart plotting software and systems. The choice of format should be driven by the target
system that will import the route. If the route is being saved for later use by this program,

of the formats can be used.
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alapagos to Hiva Oa in the Marchesas as the route to
three formats available for the export file, CSV, Text and GPX. The

chart plotting software and systems. The choice of format should be driven by the target
system that will import the route. If the route is being saved for later use by this program,
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Figure 124, Define the Export Record

In the center of the form is the Export Items section, which is used to define the contents
of each exported record (waypoint). The default is the name, latitude
each waypoint in that order. The order can be changed by selecting
the Move Up and Move Down buttons
list of additional waypoint items that can be added to the ex
the Export Record should be established based on the requirements of the target system
that will import the route. Some systems want a record or waypoint number in addition
to or in place of a name. If so the Number item can
move that item into the export order list as shown below.

Figure 125, Number Added to Items in the Export Record

The Number Item has been added to the record, but
item in the record, so I can use the Move Up button for that purpose.

Figure 126, Record Item Order Changed

Now the Number is the first Item in the Export Record.
Normally the latitude and longitude are exported
for north latitude and east longitude and a negative number for south latitude and west
longitude. Some chart plotting systems require the N/S and E/W designations rather than
positive and negative. Those designati
Export list.
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In the center of the form is the Export Items section, which is used to define the contents
of each exported record (waypoint). The default is the name, latitude and longitude of
each waypoint in that order. The order can be changed by selecting an Item and then use
the Move Up and Move Down buttons to position that item in the record. On the left is a
list of additional waypoint items that can be added to the export record. The contents of
the Export Record should be established based on the requirements of the target system
that will import the route. Some systems want a record or waypoint number in addition
to or in place of a name. If so the Number item can be selected and button clicked to
move that item into the export order list as shown below.

, Number Added to Items in the Export Record

The Number Item has been added to the record, but is the last item. It should be the first
item in the record, so I can use the Move Up button for that purpose.

, Record Item Order Changed

Now the Number is the first Item in the Export Record.
Normally the latitude and longitude are exported as just numbers with a positive number
for north latitude and east longitude and a negative number for south latitude and west
longitude. Some chart plotting systems require the N/S and E/W designations rather than

Those designations can be added to the record from the Items to

Version 9.96
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In the center of the form is the Export Items section, which is used to define the contents

Item and then use
is a

contents of
the Export Record should be established based on the requirements of the target system
that will import the route. Some systems want a record or waypoint number in addition

button clicked to

ld be the first

as just numbers with a positive number

longitude. Some chart plotting systems require the N/S and E/W designations rather than
can be added to the record from the Items to
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Figure 127, The Export Format Section

In the Export Format section the format to the latitude and longitude values are specified.
The default is degrees and decimal
imported into most chart plotting systems. The other options are degrees, minutes and
decimal minutes (DDD MM.t) separated by either the degree symbol (°) or
of the format options can be specified with or without a positive or negative sign. If the
export record will contain the N/S and E/W items, then the format without the sign value
should be specified.
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, The Export Format Section

section the format to the latitude and longitude values are specified.
The default is degrees and decimal degrees (DDD.dd). This is the format that can be
imported into most chart plotting systems. The other options are degrees, minutes and
decimal minutes (DDD MM.t) separated by either the degree symbol (°) or a space. Each

ecified with or without a positive or negative sign. If the
export record will contain the N/S and E/W items, then the format without the sign value
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section the format to the latitude and longitude values are specified.

space. Each
ecified with or without a positive or negative sign. If the

export record will contain the N/S and E/W items, then the format without the sign values
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Figure 128, Adding a Heading to the Export Route

If a Heading is required by the target system it can be added by checking the Create
Heading Row box. Then the Edit Output Headings section if visible. Unless changed,
the program will generate a heading record with the Item names from the Export Items
section. However these headings can be changed in this section. In the screen above I
have selected the Number Item and in the Edit Item Heading box have type Nr, which is
what the target system requires. When I click the Save button the Heading record will be
updated use Nr instead of Number.

Figure 129, Ready to Export

Now the route is ready to be exported, but before clicking
to review the name of the export file that will be generated. The program
default name based on the name of the route. I can edit this name to any valid file name.
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, Adding a Heading to the Export Route

eading is required by the target system it can be added by checking the Create
Heading Row box. Then the Edit Output Headings section if visible. Unless changed,
the program will generate a heading record with the Item names from the Export Items

. However these headings can be changed in this section. In the screen above I
have selected the Number Item and in the Edit Item Heading box have type Nr, which is
what the target system requires. When I click the Save button the Heading record will be

use Nr instead of Number.

Now the route is ready to be exported, but before clicking the Export Route button I need
to review the name of the export file that will be generated. The program generates a
default name based on the name of the route. I can edit this name to any valid file name.
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Heading Row box. Then the Edit Output Headings section if visible. Unless changed,
the program will generate a heading record with the Item names from the Export Items

. However these headings can be changed in this section. In the screen above I
have selected the Number Item and in the Edit Item Heading box have type Nr, which is
what the target system requires. When I click the Save button the Heading record will be

the Export Route button I need

default name based on the name of the route. I can edit this name to any valid file name.
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Figure 130, Route Export Complete

I am satisfied with the program generated name and I clicked the Export Route button.
The message box shown above tells me the export is complete.

Figure 131, Contents of the CSV File

I can open the CSV file created and see the contents as shown above.

Figure 132, Contents of GPX file

If I had chosen to export the route in a GPX file, the contents would be as shown above.
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I am satisfied with the program generated name and I clicked the Export Route button.
e message box shown above tells me the export is complete.

I can open the CSV file created and see the contents as shown above.

If I had chosen to export the route in a GPX file, the contents would be as shown above.
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I am satisfied with the program generated name and I clicked the Export Route button.

If I had chosen to export the route in a GPX file, the contents would be as shown above.
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Figure 133, GPX File Displayed by XML Notepad

I can also load this file in an XML
to display the XML tree-structure of a GPX file. This type of editor is valuable to insure
the export file was generated in a valid xml/gpx format before attempting to import the
file into a different system.
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, GPX File Displayed by XML Notepad

I can also load this file in an XML-capable editor, such as XML Notepad shown above,
structure of a GPX file. This type of editor is valuable to insure

the export file was generated in a valid xml/gpx format before attempting to import the
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capable editor, such as XML Notepad shown above,
structure of a GPX file. This type of editor is valuable to insure

the export file was generated in a valid xml/gpx format before attempting to import the
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Import Route

Figure 134, Import Route form

When the Import Route button on the
displayed. At the top of the form is a text box for the path and name of the file to be
imported as a route. Use the Browse button to open the route fil
below.
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on the Tools page is clicked, the Import Route form is
displayed. At the top of the form is a text box for the path and name of the file to be

Use the Browse button to open the route file to import, as shown

Version 9.96
10/7/2012



Off-Shore Navigation Usi
Common Small Vessel Navigation Calculations

©2007-2012 by John Stevenson

Figure 135, Opening the Route File to Import

The Import Route form can import route files in Comma
and GPX (*.gpx) formats.
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, Opening the Route File to Import

The Import Route form can import route files in Comma-Separated (*.csv), Text (*.txt)
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Separated (*.csv), Text (*.txt)
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Figure 136, File to be Imported as a Route

In the screen above I have used the Browse button to select a
route from Bermuda to the island of Flores in the Azores. Some route files contain a
header as the first record in the file to identify
record. Others have no header record and the content of the fields will have to be defined
in this form. In this example the file does
waypoint in the file is displayed. This file appears to conform to the default import
record format of a name, latitude and longitude.
records do not match the default.
Since the record appears to conform
button to load this route into the ShipLog workbook.
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ile to be Imported as a Route

In the screen above I have used the Browse button to select a CSV file that contains the
route from Bermuda to the island of Flores in the Azores. Some route files contain a

file to identify the order and content of the fields in each
record. Others have no header record and the content of the fields will have to be defined
in this form. In this example the file does not have headers and the contents of the first

splayed. This file appears to conform to the default import
record format of a name, latitude and longitude. See below how to import files whose

Since the record appears to conform to the default record I can just click the Import Route
button to load this route into the ShipLog workbook.
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file that contains the

the order and content of the fields in each
record. Others have no header record and the content of the fields will have to be defined

and the contents of the first

to the default record I can just click the Import Route
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Figure 137, The Imported Route

Then I closed the Import Route form and opened the Waypoint Route form. The
imported route is displayed. This is a simple rhumb line route from Bermuda to Flores
with only the departure and destination as waypoints.
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Then I closed the Import Route form and opened the Waypoint Route form. The
oute is displayed. This is a simple rhumb line route from Bermuda to Flores

with only the departure and destination as waypoints.
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oute is displayed. This is a simple rhumb line route from Bermuda to Flores
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Figure 138, Import Route File That Does not Match the Default Record

If the file to be imported does not
experimentation with the Items to Import list may be required. In the screen above I have
opened such a file and the form displays the contents of the first 3 items or columns in
that file. They clearly do not align with the Item Import Order list, so some
experimentation is required.

The first two items are both have the value of 1. I’m going to assume the first item is
waypoint number and the second is just a duplicate of that number and I will skip
second item.
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That Does not Match the Default Record

does not conform to the default record format, some
experimentation with the Items to Import list may be required. In the screen above I have
opened such a file and the form displays the contents of the first 3 items or columns in

y do not align with the Item Import Order list, so some

The first two items are both have the value of 1. I’m going to assume the first item is
waypoint number and the second is just a duplicate of that number and I will skip the
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experimentation with the Items to Import list may be required. In the screen above I have
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Figure 139, Skip and Item in the File

To do this I clicked on the Insert Skip button which inserted the <Skip Item> into the
Item Import Oder list. I then used the Move Up button to position
second column in file. Now I have defined an import record of 4 columns and
4th column in the file has been added
does not match the Item Order of Longitude. It appears this route file u
designators for the latitude and longitude. Therefore I need to add those labels from the
Items to Import list to the Item Import Order list.

Figure 140, N/S and E/W Added to Import Order

I have added those designators to the Import Order and adjusted their position so they
match columns in the data from the file. Everything looks OK, but maybe there are more
than the six columns shown in the import file record.
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To do this I clicked on the Insert Skip button which inserted the <Skip Item> into the
Item Import Oder list. I then used the Move Up button to position this item opposite the
second column in file. Now I have defined an import record of 4 columns and the next

column in the file has been added to the list. This column has a value of N, which
does not match the Item Order of Longitude. It appears this route file uses N/S and E/W
designators for the latitude and longitude. Therefore I need to add those labels from the
Items to Import list to the Item Import Order list.

, N/S and E/W Added to Import Order

ignators to the Import Order and adjusted their position so they
match columns in the data from the file. Everything looks OK, but maybe there are more
than the six columns shown in the import file record.
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the next or

ses N/S and E/W
designators for the latitude and longitude. Therefore I need to add those labels from the

match columns in the data from the file. Everything looks OK, but maybe there are more
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Figure 141, Checking the Next Few Columns

A quick way to check the next few columns of the import file is to click the spin button
above the list to increment the starting column of the displayed record. This shows that
the next two columns appear to be the same duplicating
record. So it looks like I’ve properly defined the record and after using the spin button to
move the starting column back to 1, I can click the Import Route button.

Figure 142, Imported Route

Now I can go to the Waypoint Route form and display the contents of the imported route.
Notice that the names of the Departure and Destination are not filled in. The file
imported did not have any names associated with the waypoint records, only number
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the Next Few Columns

A quick way to check the next few columns of the import file is to click the spin button
above the list to increment the starting column of the displayed record. This shows that
the next two columns appear to be the same duplicating record number at the start of the
record. So it looks like I’ve properly defined the record and after using the spin button to
move the starting column back to 1, I can click the Import Route button.

Now I can go to the Waypoint Route form and display the contents of the imported route.
Notice that the names of the Departure and Destination are not filled in. The file
imported did not have any names associated with the waypoint records, only numbers.
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A quick way to check the next few columns of the import file is to click the spin button
above the list to increment the starting column of the displayed record. This shows that

record number at the start of the
record. So it looks like I’ve properly defined the record and after using the spin button to

Now I can go to the Waypoint Route form and display the contents of the imported route.
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Loading Sight Reduction and Ship Log Data

Figure 143, Load Sight and Log Workbook Data Section

There are currently two tools in this section of the Tools page.
1. Load Sights. This tool will extract sights from another Sigh

and add them the active workbook.
2. Load Log. This tool will extract Ship Log entries from an existing ShipLog

workbook and add them to the active workbook.
The principal use for this toolset is load a workbook generated by an earlier ve
program. It is not 100% that these tools will load the old workbooks, but they will give it
a try. If they fail to load a workbook, please notify me so I can try to fix the problem.

One other use for the tools can be for a multiple leg voya
save the workbooks for each leg, while maintaining a complete pair of workbooks for the
entire voyage. At end of the each
next leg, saving the workbooks for the earlier
navigator would create a new set of workbooks and load the workbooks from each leg
into the new set. That would provide one complete pair of workbooks with all sight and
log data for the voyage and still have the workbo

Load Sight Reduction Workbook
To load the data from another SightReduction workbook into the active
on the Load Sights button.
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Loading Sight Reduction and Ship Log Data

, Load Sight and Log Workbook Data Section

There are currently two tools in this section of the Tools page.
Load Sights. This tool will extract sights from another SightReduction workbook
and add them the active workbook.
Load Log. This tool will extract Ship Log entries from an existing ShipLog
workbook and add them to the active workbook.

The principal use for this toolset is load a workbook generated by an earlier version of the
program. It is not 100% that these tools will load the old workbooks, but they will give it
a try. If they fail to load a workbook, please notify me so I can try to fix the problem.

be for a multiple leg voyage, where the navigator wants to
save the workbooks for each leg, while maintaining a complete pair of workbooks for the

leg the navigator would create new workbooks for the
next leg, saving the workbooks for the earlier legs. At the end of the voyage the
navigator would create a new set of workbooks and load the workbooks from each leg
into the new set. That would provide one complete pair of workbooks with all sight and
log data for the voyage and still have the workbooks for the individual legs.

Load Sight Reduction Workbook
To load the data from another SightReduction workbook into the active workbook, click
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tReduction workbook

rsion of the
program. It is not 100% that these tools will load the old workbooks, but they will give it

ge, where the navigator wants to
save the workbooks for each leg, while maintaining a complete pair of workbooks for the

the navigator would create new workbooks for the

into the new set. That would provide one complete pair of workbooks with all sight and

click
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Figure 144, The Load Sights form

This activates the Load Sights form as shown above. At the bottom of the form the
number and type of sight reductions in the active workbook are displayed. At the top of
the form is a drop down list of the other SightReduction workbooks stored in the same
folder as the active one. There is also a Browse button to allow the selection of a
workbook not in the active folder or one not saved with “SightReduction” as the first part
of the file name.
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Sights form as shown above. At the bottom of the form the
number and type of sight reductions in the active workbook are displayed. At the top of
the form is a drop down list of the other SightReduction workbooks stored in the same

one. There is also a Browse button to allow the selection of a
workbook not in the active folder or one not saved with “SightReduction” as the first part
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number and type of sight reductions in the active workbook are displayed. At the top of

workbook not in the active folder or one not saved with “SightReduction” as the first part
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Figure 145, SightReduction workbook to load

In the screen above I have selected the SightReductionWilkes.xls workbook as the one
from which I want to load sight reductions. Now the center section of the form displays
the number of each type of sight available in this workbook. There is a checkbox next to
each type of sight. Checkboxes are used to select which type of sight to load from the
workbook. It is not possible to select individual sights of a given type. You load all of a
given type of sight or none of that type.
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workbook to load

en above I have selected the SightReductionWilkes.xls workbook as the one
from which I want to load sight reductions. Now the center section of the form displays
the number of each type of sight available in this workbook. There is a checkbox next to

h type of sight. Checkboxes are used to select which type of sight to load from the
workbook. It is not possible to select individual sights of a given type. You load all of a
given type of sight or none of that type.
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en above I have selected the SightReductionWilkes.xls workbook as the one
from which I want to load sight reductions. Now the center section of the form displays
the number of each type of sight available in this workbook. There is a checkbox next to

workbook. It is not possible to select individual sights of a given type. You load all of a
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Figure 146, Star Sights Selected

In this case I have selected the 48 star sights in the workbook to load into the active
workbook.
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In this case I have selected the 48 star sights in the workbook to load into the active
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Figure 147, Star Sights Loaded

I clicked the Load button and now there are 57 star sight reductions in th
workbook, up from 9.
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I clicked the Load button and now there are 57 star sight reductions in the active
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Load Ship Log Workbook
When the Load Log tool button is clicked the Load an Existing
activated as shown below.

Figure 148, Load Ship Log Form

The Load Log tool can be used to load
another. This can be done to make a duplicate copy of a ShipLog workbook or merge the
contents of two ShipLog workbooks into one.
Tool should handle differences betwe
or removed columns from the Ship Log worksheet.
If the active workbook contains one or more log entries the warning message shown
below will be displayed.

Figure 149, Warning that the Active Workbook is Not a Blank Workbook
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When the Load Log tool button is clicked the Load an Existing Ship Log form is

The Load Log tool can be used to load the contents of one Ship Log workbook into
make a duplicate copy of a ShipLog workbook or merge the

contents of two ShipLog workbooks into one. This is more than just a copy process. The
Tool should handle differences between program versions that may have added, modified
or removed columns from the Ship Log worksheet.
If the active workbook contains one or more log entries the warning message shown

t the Active Workbook is Not a Blank Workbook
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make a duplicate copy of a ShipLog workbook or merge the
This is more than just a copy process. The

en program versions that may have added, modified
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If the No button is clicked in response to this message, the Load Ship Log form will
close. If the Yes button is clicked,
workbook to be loaded.

Figure 150, Workbook to Load is Selected

I have selected the ShipLog workbook that contains the log entries for the voyage from
Madeira to Bermuda. This workbook has 167 entries. When I click the Import button
those log entries will added to those in the active ShipLog workbook.
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If the No button is clicked in response to this message, the Load Ship Log form will
, the program proceeds to the selection of the ShipLog

, Workbook to Load is Selected

I have selected the ShipLog workbook that contains the log entries for the voyage from
Madeira to Bermuda. This workbook has 167 entries. When I click the Import button

ded to those in the active ShipLog workbook.

Version 9.96
10/7/2012

the program proceeds to the selection of the ShipLog

I have selected the ShipLog workbook that contains the log entries for the voyage from
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Figure 151, Log Records Loaded into Workbook

The screen above shows that 167 log entries have been loaded into the active workbook.
The number of Columns Loaded is a check on the lo
less than 26 not all, if any, of the log records were successfully loaded into the active
workbook. This is a program bug, most likely due to differences in the ShipLog
worksheet between program versions
reported as a bug. When I have sufficient confidence in the Load Log code, I
remove this text box.

Shore Navigation Using MS Excel
Common Small Vessel Navigation Calculations

By John Stevenson

Page:120 of 131 Version 9.96
10/7/2012

, Log Records Loaded into Workbook

The screen above shows that 167 log entries have been loaded into the active workbook.
The number of Columns Loaded is a check on the load process. If this number is zero or
less than 26 not all, if any, of the log records were successfully loaded into the active

, most likely due to differences in the ShipLog
worksheet between program versions that I have not accounted for and should be

. When I have sufficient confidence in the Load Log code, I may
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The screen above shows that 167 log entries have been loaded into the active workbook.
ad process. If this number is zero or



Off-Shore Navigation Usi
Common Small Vessel Navigation Calculations

©2007-2012 by John Stevenson

Reports Page
The Reports Page will provide a number of reports or printouts of navigation information.
Currently (version 9.95) the only report
the Print Ship Log report.

Figure 152: The Reports Page
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The Reports Page will provide a number of reports or printouts of navigation information.
) the only reports available are the Nautical Almanac report and
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Nautical Almanac Day Report

The Nautical Almanac Day Report generates most of the information provided on the
daily pages of the Nautical Almanac produced jointly by the UK Hydrographic Office
and the Naval Observatory. This report generates a printout of the GHA and DEC of the
Sun, Venus, Mars, Jupiter and Saturn for each hour in the date range specified for the
report. In addition the report contains the GHA of Aries and the SHA and DEC for the
selected stars.

Note this page also documents the limits on the size of this report. The current limit
(version 9.52 or later) is one year. There is a physical limit of 2,321 days dictated by the
maximum number of rows in a MS Excel 2003 worksheet. The effective limit is the
amount of computer time you want to dedicate to this function. More than a few days
can require many minutes of compute time, even on a powerful system. An entire year
could take many hours of compute time.

To create the report, first select the date range for the report by clicking on the “…”
button next to the Starting Date field.
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Figure 153:
Select the Starting Date

This button opens the calendar window. I have selected Sep 29, 2009 as the starting date
for this Almanac Report.
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Figure 154: Dates for the Report

When I select the starting date for the report, the program automatically sets the ending
date as 2 days later for a 3 day report, similar to the daily pages in the Nautical Almanac.
You can change this Ending Date by clicking on the “…” button next to that field. Be
aware that generating this report requires a major amount of computation. Just
generating the report for 3 days can take nearly a minute on a 1.6 GHz system. The
program will allow you generate a report up to one year, but that is not advisable unless
you have nothing you want to do on your computer for a couple of hours or more.
Generally this application would be used to generate the Almanac daily pages for a
limited period of time. For example, it can be used to print the pages for one leg of a
voyage that may cover as much as several weeks. Then the Nautical Almanac data would
be available in the case of a computer failure, or if you just prefer to do your sight
reductions in a traditional manner with table-lookups and not use the computer at all.
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Figure 155, Report Generation in Progress

When I click on the Create Almanac button the report generation process begins. Since
this can take a number of seconds, if not a number of minutes, a progress meter is
displayed on the form to report progress toward completion.
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Figure 156: Print Preview of the Nautical Almanac Report

In the Figure above the report has been generated and displayed in MS Excel Print
Preview format. If this is the report you want you can print it to paper or to a PDF file (if
you have the necessary software).
This report is stored in the Reports worksheet of the active SightReduction Workbook.
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Figure 157: The Reports Worksheet

So you can save the report and print it at a later time without having to re-do all of the
computations.
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Figure 158: Almanac Format Selection

In the center of the Create Day Almanac sub-page are two radio buttons that allow you to
select the format of the values in the Almanac report. The default is the standard data
format described in the Data Formats section at the beginning of this document. The
second option is print the GHA, SHA and DEC values in a format much closer to that in
the Nautical Almanac.

Figure 159: Alternate Data Format

The screen capture above shows the alternate data format.
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Because the report is stored in the SightReduction workbook, there must be an active
workbook open.

Figure 160: Error Message if SightReduction workbook not Open

If not you will get an error message and no report will be generated.
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Ship Log Report

The Ship Log report creates a listing of the entries in the Ship Log.

Figure 161, The Ship Log Report

The Ship Log can be printed for any date range covered by the log and there are several
options for including or excluding some information. When the Print Ship Log tab is
clicked the starting and ending dates of the Ship Log are filled. These
changed by clicking on the “…” buttons next to each date.
There are for options for the report.

 Include Pressure and Temperature Entries. If pressure and temperature values
have been enter with the log entries checking this box will include t
the printout. If these values have not been entered leaving this box unchecked
will remove those columns from the report

 Include Signature Line. If this printout will be used as a formal document a
signature on each page of the report may

 Include Engine Operation. If the running hours of the engine have been recorded
in the Log checking this option will include those hours in the report.

 Include Generator Operation. Same as for the Engine, checking this option will
include the Generator hours in the report.
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The Ship Log report creates a listing of the entries in the Ship Log.

The Ship Log can be printed for any date range covered by the log and there are several
options for including or excluding some information. When the Print Ship Log tab is
clicked the starting and ending dates of the Ship Log are filled. These dates can be
changed by clicking on the “…” buttons next to each date.

for the report.
Include Pressure and Temperature Entries. If pressure and temperature values
have been enter with the log entries checking this box will include those values in
the printout. If these values have not been entered leaving this box unchecked
will remove those columns from the report
Include Signature Line. If this printout will be used as a formal document a
signature on each page of the report may be required.
Include Engine Operation. If the running hours of the engine have been recorded
in the Log checking this option will include those hours in the report.
Include Generator Operation. Same as for the Engine, checking this option will

e Generator hours in the report.
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hose values in

Include Engine Operation. If the running hours of the engine have been recorded

Include Generator Operation. Same as for the Engine, checking this option will
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Figure 162, Ship Log Printout

When the Print Ship Log button is clicked the specified contents of the log
in Excel Print Preview as shown above.
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When the Print Ship Log button is clicked the specified contents of the log are displayed
in Excel Print Preview as shown above.
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