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• What is a Navigation Rally ?

• Understanding the Info you have

• How to Enter your Boat

• GPS – How to plot NavRally Course

• Navigation Route de-mystified

• The Running Sheet explained

• How to Start / Prepare your Boat

• Tack Tracker – How it works and scores

• Questions

• Navigation Tech Talk

Navigation Rallies – Things to Discuss



• NOT a race. Be in the right place at the 
right time. Timed checkpoints along a 
course at unknown locations.

• Like orienteering but on the water.

• Boats travel 10 to 12 Nautical Miles at 
constant speed in just over an hour.

• At checkpoints target time is compared to 
actual time of arrival.

• Winner is boat that gets closest to their 
predicted or target times.

Navigation Rallies – What are They ?



NavRally – Tack Tracker Replay • Tack Tracker used by BMYS to run events
• Data logger in boat
• System calculates score for each boat

⚫ BMYS Home Page
https://tacktracker.com/cloud/home/bmysnav

https://tacktracker.com/cloud/home/bmysnav


Enter NavRally – How?

• Assemble crew – Skipper and 
Navigator

• Email entry to Brendan – week 
before

• You will receive Running Sheet, 
event details, start time

• Prepare navigation / GPS – Keep it 
simple

• Plenty of Help Available with 
Course

• Setup Boat – Clock, GPS, Coffee

• More details from Event Manager - 
Brendan



What Information do you have?

• Course Document 
has all key info

• Chart – AUS 143
• Timing - 1194
• Datum / Start
• Legs / Degrees
• Coordinates
• Running Sheet

Course Timing

Chart:               AUS143  WGS84
Official Time:  Telstra 1194, GPS Time
Start Time:       0900 Hours

Datum Point:           1.0 Cable 145 degrees True from seaward end of BMYS Jetty
                                    (37 59.550 S  145 02.750 E   WGS84)
Start / Finish Line:   Line 145 degrees True through flagpole on end of BMYS 
                                    jetty to three red lights on clubhouse roof

Latitude Fast Facts
• 1 NM = 1852 M
• 1 degree Lat = 60NM
• 1 minute Lat = 1 NM
• 0.1 minute = 185.2M
• 0.001 minute = 

1.852M
• 0.0001 minute = 

0.1852M



Plotting the Course – Legs and Turns

=>

Course Instructions becomes Navigation Route – See how later ?



GPS – Plot the Course • Create Route for the 
Nav Rally Course.

• Route is a series of 
connected waypoints.

• Create waypoints for 
Start, Turns and 
Finish

• Add series of 
waypoints to route

• View route on Chart

• Navigate the route 
for Nav Rally Course
 

• Works OK on 
handheld GPS
 

• Don’t need a Map



GPS – Settings and Units - 1
• Set GPS or 

Chartplotter units

• Nautical miles for 
distance

• Knots for speed

• Bearing True (not 
Magnetic)

• Datum to be WGS84

• Same for handheld 
GPS to high end chart 
plotter

Magnetic declination 
in Melbourne, 
Australia is +11.63°



GPS – Settings and Units - 2
• Set GPS or 

Chartplotter units

• Nautical miles for 
distance

• Knots for speed

• Bearing True (not 
Magnetic)

• Datum to be WGS84

• Same for handheld 
GPS to high end chart 
plotter



GPS – Create Waypoints 1
• Calculate Nav Rally 

waypoint coordinates 
for turns  (Refer 
Course Document)

• Enter Waypoints in 
GPS

• New waypoint menu 
shown



GPS – Create Waypoints 2
⚫ Calculate Nav Rally 

waypoint coordinates 
for turns  (Refer 
Course Document)

• Enter Waypoints in 
GPS

• New waypoint shown



GPS – Create Waypoints 3
⚫ Calculate Nav Rally 

waypoint coordinates 
for turns  (Refer 
Course Document)

• Enter Waypoints in 
GPS

• Waypoints name 
shown



GPS – Create Waypoints 4
⚫ Calculate Nav Rally 

waypoint coordinates 
for turns  (Refer 
Course Document)

• Enter Waypoints in 
GPS

• New waypoint menu 
shown



GPS – Create Waypoints 5
⚫ Calculate Nav Rally 

waypoint coordinates 
for turns  (Refer 
Course Document)

• Enter Waypoints in 
GPS

• New waypoint menu 
shown



GPS – Create Waypoints 6
⚫ Calculate Nav Rally 

waypoint coordinates 
for turns  (Refer 
Course Document)

• Enter Waypoints in 
GPS

• Create a waypoint for 
each Turn on the 
course



GPS – Create Waypoints 7
⚫ Calculate Nav Rally 

waypoint coordinates 
for turns  (Refer 
Course Document)

• Enter Waypoints in 
GPS

• Create a waypoint for 
each Turn on the 
course including Start 
and Finish



GPS – Create Route for Course
⚫ Calculate Nav Rally 

waypoint coordinates 
for turns  (Refer 
Course Document)

• Enter Waypoints in 
GPS

• Create a Route for 
the Nav Rally course



GPS – Edit Route Name
⚫ Calculate Nav Rally 

waypoint coordinates 
for turns  (Refer 
Course Document)

• Enter Waypoints in 
GPS

• Create Route – Enter 
Name



GPS – Route Add Waypoint
⚫ Calculate Nav Rally 

waypoint coordinates 
for turns  (Refer 
Course Document)

• Enter Waypoints in 
GPS
 

• Create Route

• Add waypoint to Nav 
Rally Route from list 
in GPS



GPS – Route Add Waypoints for Turns
⚫ Calculate Nav Rally 

waypoint coordinates 
for turns  (Refer 
Course Document)

• Enter Waypoints in 
GPS and create Route 
for course

• Add all Turn, Start 
and Finish waypoints



GPS – Route - Waypoints for All Turns
⚫ Calculate Nav Rally 

waypoint coordinates 
for turns  (Refer 
Course Document)

• Enter Waypoints in 
GPS

• Add Start, Finish and 
Turn waypoints to 
route



GPS – Route - Waypoints for All Turns
⚫ Calculate Nav Rally 

waypoint coordinates 
for turns  (Refer 
Course Document)

• Enter Waypoints in 
GPS

• Add Start, Finish and 
Turn waypoints to 
route
 

• You can insert 
intermediate 
waypoints in 
between the turns



GPS – Route - Waypoints for All Turns
⚫ Calculate Nav Rally 

waypoint coordinates 
for turns  (Refer 
Course Document)
 

• Enter Waypoints in 
GPS

• Add Start, Finish and 
Turn waypoints to 
route
 

• NavRally - Navigate 
Route using GPS



Recap : Course -> Waypoints / Route -> NavRally -> Runsheet
• Navigation Route for 

the Nav Rally Course.

• Route is a series of 
connected waypoints.

• Create waypoints for 
Start, Turns and 
Finish

• Add series of 
waypoints to route

• View route on Chart

• Navigate the route 
for Nav Rally Course
 

• Use Run Sheet for 
Position and Time



Running Sheet – Combines Position / Time
• Up to now emphasis 

on position.

• Be at known 
position at target 
time.

• Run sheet combines 
position and time

• Combination of 
position and time 
needed

• When running 
course need to be at 
each point at target 
time

• Keep it simple !



Start and Finish • Practice start timing run to start line.  
E.g. 25 secs from pre-start 

• Start :  37 59.5500 S  145 02.7500 E

• Be at Start line at allocated time on 
run sheet.

• Running the course know where you 
are and meet target times

• Keep it simple



Useful Links and Resources

⚫ http://www.gpsvisualizer.com/calculators
⚫ http://www.bmys.com.au/want-to-know-how-to-do-a-nav-rally/
⚫ http://williams.best.vwh.net/gccalc.htm
• http://edwilliams.org/gccalc.htm
• http://tacktracker.com/cloud/home/bmysnav
• http://opencpn.org/ocpn/
• http://opencpn.org/ocpn/download
• http://www.gpsoz.com.au/magellan_old/magellan_mapsendlite.htm
• http://www.movable-type.co.uk/scripts/latlong.html
• http://www.navigationplanner.com/
• http://www.lowrance.com/en-AU/Support/Documents/
• http://www.eaglenav.com.au/Downloads/GPS-Data-Manager-GDM/

http://www.gpsvisualizer.com/calculators
http://www.bmys.com.au/want-to-know-how-to-do-a-nav-rally/
http://williams.best.vwh.net/gccalc.htm
http://edwilliams.org/gccalc.htm
http://tacktracker.com/cloud/home/bmysnav
http://opencpn.org/ocpn/
http://opencpn.org/ocpn/download
http://www.gpsoz.com.au/magellan_old/magellan_mapsendlite.htm
http://www.movable-type.co.uk/scripts/latlong.html
http://www.navigationplanner.com/
http://www.lowrance.com/en-AU/Support/Documents/
http://www.eaglenav.com.au/Downloads/GPS-Data-Manager-GDM/


Nav Rally Questions



Nav Rally Tech Talk



Plotting the Course – Waypoint Coordinates
GPS Visualizer
http://www.gpsvisualizer.com/calculators

Turn 1 from Start
0.9 NM at
220 degrees

Leg 1 Intermediate
Change distance 1-2 
to 0.1 NM

http://www.gpsvisualizer.com/calculators


Plotting the Course – Waypoint Coordinates 2
Great Circle Calculator
http://edwilliams.org/gccalc.htm

Latitude Facts

• 1 NM = 1852 M

• 1 degree Lat = 60NM

• 1 minute Lat = 1 NM

• 0.1 minute = 185.2M

• 0.001 minute = 
1.852M

• 0.0001 minute = 
0.1852M

Turn 1 from Start
0.9 NM at
220 degrees

Leg 1 Intermediate
Change distance 1-2 
to 0.1 NM

http://edwilliams.org/gccalc.htm


Plotting the Course – Waypoint Coordinates 3
Movable Type Scripts
http://www.movable-type.co.uk/scripts/latlong.html

Turn 1 from Start
0.9 NM at
220 degrees

Leg 1 Intermediate
Change distance 1-2 
to 0.1 NM

Destination point given distance and bearing from start point
Given a start point, initial bearing, and distance, this will calculate the destination
point and final bearing travelling along a (shortest distance) great circle arc.

http://www.movable-type.co.uk/scripts/latlong.html


• Waypoint – set of coords 
for point in physical space.
Used for navigation.

• Datum – WGS84
World Geodetic System
Used by GPS

• Standard coordinate 
system for the Earth

• Route – set of connected 
waypoints.
Nav Rally follows a Route.
Setup route in your GPS

Navigation Basics - 1 Latitude Facts

• 1 NM = 1852 M

• 1 degree Lat = 60NM

• 1 minute Lat = 1 NM

• 0.1 minute = 185.2M

• 0.001 minute = 1.852M

• 0.0001 minute = 
0.1852M
 

• Keep it simple



Navigation Basics - 2
• Chart AUS 155.

Great reference.  Not essential
 

• Time
Telstra – 1194
GPS satellites (very accurate)
https://time.is/
 

• Know the time and where you 
are all the time
 

• Lots of free resources on the web 
(see ref slide)



What Information do you have? • Course Document 
has all key info

• Chart – AUS 143
• Timing - 1194
• Datum / Start
• Legs / Degrees
• Coordinates

• Running Sheet



Plotting the Course – Legs and Turns

=>

Course Instructions becomes Navigation Route – See how later ?



Plotting the Course – Easy GPS -> GPX File
• Navigation Route for 

the Nav Rally Course.
• Route is a series of 

connected waypoints.
• Each waypoint has a 

name and Latitude 
Longitude 
coordinates.

• When running course 
need to be at each 
point at target time
 

• Easy GPS freeware in 
example

isle of mordy 2017.gpx

Save course as GPX file

NEVER write to map card !



Plotting the Course – Transfer GPX to GPS

• Import GPX file
 

• Creates waypoints and course
 

• Do all the work on laptop in the 
lounge room

-->



Enter & Setup your Boat
• Assemble crew – Skipper and Navigator

• Email entry to Brendan – week before event

• You will receive Running Sheet, event details, start time

• Prepare your navigation / GPS – Keep it simple

• Setup boat

• Other details from event manager - Brendan



GPS – Course Plotting Demo
• GPS Waypoints and 

Routes.

• How to create 
NavRally Route for 
the course
 

• Example with 
common GPS



Tack Tracker – Demo
• Tack Tracker used by 

BMYS to run events.

• Data logger in boat

• BMYS Home Page

http://tacktracker.com/
cloud/home/bmysnav

http://tacktracker.com/cloud/home/bmysnav
http://tacktracker.com/cloud/home/bmysnav
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