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[57] ABSTRACT 

A navigation and guidance system which directs a user 
toward a desired destination. Position and steering informa 
tion are integrated into a single display to allow the user to 
immediately determine whether the correct course is being 
traveled, and to inform the use of any directional changes 
which may be necessary to be directed toward the desired 
destination waypoint. The user’s position and course are 
determined by a navigation system and indicated on the 
display as a directional pointing icon, such as a line or arrow. 

The destination is displayed as a point. The user’s Point of 
Closest Approach (PCA) can then be calculated according to 
current position, course, and the position of the desired 
destination. As the use’s course gets closer to the bearing of 
the destination waypoint the PCA indicator can correspond 
ingly shift with the user’s movements. By superimposing the 
PCA over the destination waypoint, the user may precisely 
steer his or her craft to the desired destination. 

17 Claims, 3 Drawing Sheets 
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DIRECTIONAL STEERING AND 
NAVIGATION INDICATOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to navigation and steering 
schemes for use in marine, land, and air directional control. 
More particularly, the present invention relates to the display 
and expression of position and navigation information in a 
simple and direct format for immediate identi?cation of the 
user’s present location relative to a desired location. 

2. Description of Related Art ' 

Advances in data storage and display technologies have 
made electronic charts a necessary means to e?iciently and 
accurately assist users in determining their positions relative 
to a desired destination. For example, when electronic charts 
are integrated with a positioning system such as the global 
positioning system (GPS), the user’s position can be dis 
played in real time on a chart depicting the user’s area. Such 
information is particularly useful for operators of marine, 
land, and air vehicles who continuously need to know of 
their positions around the earth. However, simply knowing 
one’s position on a chart is generally not sufficient. It is also 
particularly helpful to know whether the'present course of 
direction is correct. That is, users typically need to know if 
their present course will take them where they want to go. 
The desired destination could be the next waypoint on the 
route or some other location on the chart. 

Current commercially available electronic chart display 
implementations typically indicate relevant geographic fea 
tures, routes and waypoints, the user’s position, and the 
user’s track. However, such displays do not include inte 
grated steering information informing the user whether (1) 
the user’ s current course is properly directing the user towed 
the desired destination, and (2) any course corrections are 
needed to ensure the user arrives at this destination. Rather, 
in conventional chart display schemes, a separate display 
medium must be implemented. However, to review the 
additional course information, the user must switch between 
a position display and a steering correction display for a 
complete understanding of the total navigation situation. 

For example, FIG. 1(a) shows the current implementation 
in most commercial systems. A desired route with dotted 
waypoints 102 is indicated by the straight lines 104 which 
comprise the intended track 114. The destination waypoint is 
shown as a circled dot 110, and the dotted line 112 indicates 
the user’s actual track. In the example, the arrow 116 at the 
top end of the dotted line 112 shows the user’s position and 
current heading. However, to retrieve steering data and 
correction information, the user must refer to FIG. 1(b). FIG. 
1(1)) represents a steering screen which is used to correct a 
current route and, thus, to enable users to steer themselves 
toward a desired destination waypoint. That is, the object of 
the steering screen is to point the illustrated arrow 118 
toward the ?ag 120. When the arrow 118 points at the ?ag 
120, the course-over-ground indication (COG) will match 
the bearing indication (BRG). 

However, to reach the point where the user is traveling 
toward the destination waypoint, numerous attempts at 
directing and redirecting the arrow toward the ?ag may be 
required. Consequently, however, the user must switch back 
and forth from screen-to-screen to determine if the track is 
correct according to the graphical as well as numerical 
representation. Because there are no visual or graphical cues 
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to indicate whether the user is successfully steering toward 
the desired path, immediate course correction is di?icult. 

SUMMARY OF THE INVENTION 

The present invention is directed to a navigation and 
guidance system which directs a user toward a desired 
destination. Position and steering information are integrated 
into a single display to allow the user to immediately 
determine whether the correct course is being traveled, and 
to inform the user of any directional changes which may be 
necessary to be directed toward the desired destination. The 
desired destination is displayed on an electronic charting 
system by a destination waypoint. Several segment way 
points de?ne an optimum route to reach the destination 
waypoint. Accordingly, the desired destination is repre 
sented by a destination waypoint. 
The actual track of the user is displayed relative to the 

segment waypoints such that the user’s actual track is 
superimposed over the optimum route. The user’s position 
and COG are determined by the navigation system and 
indicated on the display as a directional pointing icon, such 
as a line or arrow. The user’s Point of Closest Approach 
(PCA) can then be calculated according to several functions: 
1) the user’s current position; 2) the position of the desired 
destination; and (3) the user’s COG. The PCA is indicated at 
or near the end of the user’s actual pointing icon so that as 
the user’s course gets closer to the destination waypoint 
bearing, the PCA pointer can correspondingly shift with the 
user’s movements. 

Ultimately, the user may precisely direct his or her craft 
to the destination waypoint by simply overlaying the PCA 
pointer over the destination waypoint and maintaining that 
particular course. The overlaid icons represent the direc 
tional information relating to the course-over-ground and 
bearing information. When the two icons are overlaid, the 
COG will match the bearing to destination value. That is, 
when the user’s actual location coordinates superimpose 
those of the destination waypoint, such that the icon repre 
senting the user or the user’s craft is displayed over that of 
the destination waypoint, it can be determined that the user 
has arrived at the desired destination. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1(a) and 1(b) show a conventional charting display 
scheme in which two display screens depict graphical and 
numerical positioning and correction information. 

FIG. 2 is a schematic view of an integrated steering 
indicator display in accordance with a preferred embodiment 
of the present invention. 

FIG. 3 is an enlarged view of the steering indicator of FIG. 
2. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The following description is of the best presently con 
templated mode of carrying out the invention. In the accom 
panying drawings, like numerals designate like parts in the 
several ?gures. This description is made for the purpose of 
illustrating the general principles of the invention and should 
not be taken in a limiting sense. The scope of the invention 
is best determined by reference to the accompanying claims. 
Embodiments of the present invention utilize data 

retrieved from a variety of navigation systems, such as the 
global positioning system (GPS), LORAN, inertial naviga 
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