CHAPTER 4

Waypoint Navigation

Waypoints

Since waypolnts are the basis of almost all GPS navigation, lets take a moment
to review the concept. A waypoint is a virtual position that a GPS Navigator
stores in memory as if it were an X on an iImaginary map of the sarth. This vir-
tual position represents a real location which your GPS Mavigator treats as a
landmark. Since the GPS Mavigator continuously determines its own changing
position, it can calculate the distance and direction (range and bearing) to the
waypolnts co-ordinates. These calculations are made continuously and in real
time, 24 hours per day. When added to the other fundamental GPS data (course,
speed, and time), the range and bearing data provide the basis for all GPS navi-
gation.

Waypolnts can be used individually or in groups, or even for other purposes,
As demonstrated in Chapter 1, an MOB position is a waypolnt, as is a GOTO des-
tinatlon. A waypoint s thus an “address” which defines your starting point, a polnt
you hope to go, a place to avold, or some Intermediate position along the way

The Destination Waypoint
A destination waypolnt is the waypolnt toward which you are navigating at any
particular time (Le., the GPSs active waypoint), Remember; When you initiate
navigation toward a pew waypaolne, that waypoint becomes the new destination
waypolnt. At any one time, there can never be more than one destination way-
podnt,

Far a detailed discussion of waypolnt selection criterla, see Chapter 5, in
particular the sections titled Selecting Waypoints and Curvilinear Legs.

Routes

A route 1s a serles of waypoints which, taken together, define all the courses re-
quired to complete a passage. When navigating along a route, the GPS Navi-
gator directs the vessel to the first waypoint, then to the second, and =0 on.
Once a wavoolnt haz been nazsad. 1t 1= =a1d to have bean realized.



Cecil's Style of Navigation

Coacil Vamey was a retred dairy Farmer from MNew
York State who ssttled near my home n the Gulf
of Georgia in British Calumbia, Durng the years
af his retirernent, ha discowared that his favournte
farm of relaxation wen fishing for samon. Almost
any early momng of spring of summer would
find him puktering aong i his small open boat, &
fishing rod gripped betwesn his kness, his hear-
irng &d unphigoed. He became an excsllent fish-
erman and brought home many fine coho and
chirook, buk his greatest difficulty was in finding
the ecact spot where he had caught fish the last
tima, He was no nawigator,

One day, while explaning this problem to
me, he sad, * I've thaught of painting a large X
on the surface of the watar avery time | catch &
feh, but of coursa that wouldn't work!”™ He
wirked at me, “I've paintad & on the side of the

boat instead.” 'We both got a laugh and agreed
that His solution would not find the fish. This con-
wersation toak placs in the eary 19708 and, sadly
a Tew years later Cecil died,

In tha years Cacil was fehing, Loran A
although avadable, would have been no use to
him. s accuracy was not good encugh for his pur-
poses and the recenvens wers bulky and axpersie,
Eveny if he had used ore of the cumbersome old
units, abtaring & fix equired the operator to
match up two waes Torme on an oscill cacops
screeny it would have taken all tha joy out of fish-
irg for Cacil, |'wonder now if the risk of getting kst
irthe fog was part of the fun of fishing for my dear
friend Access to & modem GPS Mawgator would
hawve ended Cecl’s difficulties, but his own urigue
famn of revigation appsalad to him more; he never
strayed too far and he always came homea, KM,

Cince a route has been set up In memary and your GPS Navigator instruct-

ed to follow it, the process is automatlc, rellable, and Instantaneous, The GFS
Mavigator operates in real time—except for a few unimportant milliseconds—
and when it displays a position or other navigational data, the information 1s
completely up-to-date,

Mamufacturers are constantly changing the way they display information in
arder to differentiate thelr products; unfortunately this means they have been
unable to agree on similar procedures for storing and recalling waypoints and
routes, and for navigating to a waypoint. Note! Be sure that you become familiar
with the way your particular unit handles these procedures.

MOE (Man Over Board) Rovisited
The MOB (Man OverBoard) waypolnt is a special type of waypaolnt that is aoften
activated by a specific MOEB key. [Refer to Chapter 1.] If an emergency occurs, a
single stroke an the speclal function key saves the present positlon as a waypoint
and immediately calls up steering instructions to gulde you back to the position
where you pressed the key. When somebody or something goes over the side,
time 1s crucial in effecting a safe recovery The procedure is so simple that even
if the captain falls overboard, an untrained operator can begin the process of
navigating back to the MOB waypoint

Once MOE is engaged, a steering diagram directs you back to the site of the
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cedure allows you to view the co-ordinates af the boat at the time the MOB key
was pressed, These co-ordinates are vitally impornant to the local coast guard or
ather rescue vessels In the area.

Never delay activating MOB— lives depend on speed, If your vessel travels any
distance before you activate MOE, its value can be compromised since the steer-
Ing diagram directs you back to the point where you activated MOB, not neces-
sarily to the person in the water, Once you reach the MOE pesition and recover
your man overboard, deactivate MOB: this erases the MOE waypoint from mem-
ory and the GPS Navigator can revert to nor-navigating mode,

Its always a good idea to stage a MOB drill by dropping a float in the water
and practice retuming to it using the MOB feature, Repeat the process until your
cresv understands how to carry it out correctly and speedily. A successful prac-
tice reduces the potential for making mistakes under stress, and it glves the crew
confidence in the equipment. Remember! You, as skipper, should ensure that
your crew and guests are famillar with the procedure for activating the MOE
function. Record the MOB procedure on the Quick Reference page and in The
Workbook i you have not already done so.

Authors” pote! One particular model of GPS has a dual-function MOB/Save key
requiring that the key be pressed for three seconds to Invoke MOE, If your GFS
MNavigator has this type of key, be sure that you press it for the required time, and
verlfy that your crew are fully aware of the procedures for activating MOE,

Navigating to a Single Waypoint (GOTO)

The simplest method af navigating Is toward a single waypolnt—a GOTO way-
polnt or one selected from a waypoint list. Many GPS Navigators have a special
key for activating GOTO with a single keystroke so that all you have to do 1s
enter the co-ordinates of the destination waypoint and press GOTO, GOTO 1s a
real time-saver and the simplest method of navigating to a specific locatlon, Each
time you engage a new GOTO waypoint it becomes the new destination way-
point.

In an effort to make GPS easier to use, manufacturers have used different
names for GOTO. In some units, it s called Quick Waypoint; in others, some-
thing else. Read your GPS manual to determine if your set has this feature and
what 1t 15 called. In this boal, we always refer to 1t as GOTO.

A typical GOTO procedure goes something like this:

1. Activate the GOTO display and enter the latitude and longitude of the
new destination in the space provided. (Verify that the default latitude and
longitude are correct for the hemisphere in which you are navigating.)

2. Press ENTER (or NAV or GOTO). The steering diagram should automati-
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[See the sectlon "Following the Steering Diagram” later in this chapter. ]

3. Once you arrive at the GOTO waypoint, you can activate GOTO again to
procead to the next In a serles of waypodnts, Each time you engage a new
GOTO waypolnt, it becomes the new destination waypaolnt.

Mast GPS sets allow you to select any waypolnt from a waypolnt list or choose
a GOTO waypolnt by entering a range or bearing from your present position. By
setting the GOTO destination at a pre-existing waypalnt, you can make a quick
cholce from all the waypoints in memory In fact, in some sets, this may be the
anly way of actlvating navigation toward a single waypoint, (Each software
package 1s unique, so check your GPS owner's manual for the sectlon dealing
with navigation to a single waypoint.)

When the GPS computer navigates to a single waypoint, your present posi-
tlon automatically becomes the departure waypoint of the Course Line. (If your
unit asks you to select two wayvpolints, read the section af your GPS manual that
describes routes. When you select two waypolnts, you are actually setting up a
route—a subject we cover later,)

Obstacles
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Figure 4.1

From the enchomge &t Position A, € would not make sanse [0 navigate directly (o & destihabon
waypoint st the aast and of Town Cut (WPT 1), Even fom position B &t (e wast and of  Town
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Caution: The GFS computer navigates from your present position to the
destination waypoint, oblivious to amy intervening danger such as twenty miles
af solid rock, so be sure that your Intended Track passes through safe water
[Flgure- 4, 1]

If your find that the Intended Track will indeed take your vessel into a rock
pile, you can lgnore the steering diagram or turn off the navigation function and
proceed visually engaging it later when no further dangers lle in the way When
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Avoiding an Obstacle

Figure 4.2

While headihg sowtheast through The Big Russel (position 4), you I he GPS Nevigator o
begin navigathg toward the destinstion weypai 0. Suddeniy & position B you malize your
inenoed Track crosses Muse rock which is coverad Dy fige &t the prasant time, with only its
Deacon visibie, You must aiter course (0 pass south of the buoy st Sautiriars. By the time you
madh postion C, XTE on Mé stéaing dagram et réschad 0 88 Nm.

if wou restart navigation to the same destingtion waypoirs, & new Course Lhe & estab
& had With the vessd s presant position designated &5 the new point of departure XTE [s rasst
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you re-engage navigation, yvour GPS Navigator will most likely draw the new
Course Line from your presemt position. As shown in Flgure 4.2, this new
Course Line will differ significantly from the previous one,

Authors Note! The difference between the GOTO function and MOB s that
GOTO places a waypalnt at a distance from the present position and directs the
operator to that waypoint, MOE places a waypolnt at the present position, allow-
ing the operator to return to that position.

Keoping a Waypoint Log

k i essential that you record the relevant details
af your waypaints in 4 Waypaint Log. In addition
b allcawireg woul to refer quicky to the way poirs,
the log permits you to record information not in
the GPS Nawgator's memaory, (Some of this addi-
tiond information & extremely Lssfull)

Group the waypoinks according to their
qenerd lacation and nclude obvous details such

datum, and even sketch-maps of the arsa, I your
GPS Nawgator should fal, whataeer detaik you
choose to include in your Waypoint Log will be
aasily accessibla, The process of taking poskiors
and cormerting them to waypoinks n memory i a
tedious process; if you don't recard the waypaints
an paper or downlaad them toa PC, you may be
farced to recakculate tham. [See Figure 4.3 and

as latitude and longibude, chat number, chart  Appendix E lor & suggested Warypaint Log.]
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