N Y A 0 O
US005923294A

United States Patent [ (1] Patent Number: 5,923,294
Bacelon et al. 451 Date of Patent: Jul. 13,1999
[54] NAVIGATION SYSTEM ALLOWING REAL- 4945312 7/1990 Auger et al. .
TIME COORDINATION OF THE 5,307,509  4/1994 Michalon et al. .
DISPLACEMENT OF MOBILES 2,;;;?53‘ 1(5);1223 i/z;ssh ltl .............................. 342/357
,353, ichel et al. .
gIRGA}_IV,II::LLING OUT OF DIRECT LINE OF 5,379,140  1/1995 Michel et al. .
5,386,308  1/1995 Michel et al. .
[75] Inventors: Olivier Bacelon, Paris; Gérard Auger, 2:4352:2;; gﬁggg fdﬁieletal """""""""""""" 42357
Campagne sur Oise; Claude Michel, 5,579,165 1171996 Michel et al. .
Asnieres, all of France 5,675,112 10/1997 Giry et al. .
5,689,269  11/1997 NOITIS .eoveoverevrenveeecrerecveeencnne 342/357
[73] Assignee: Thomas - CSF, Paris, France . . .
Primary Examiner—Gregory C. Issing
[21] Appl. No.: 08/973,744 Attorney, Agent, or Firm—Oblon, Spivak, McClelland,
[22] PCTFiled:  Jun. 21, 1996 Maier & Neustadt, P.C.
[86] PCT No.: PCT/FR96/00975 [571 ABSTRACT
§ 371 Date: Dec. 22, 1997 A ne}vigatic.)n system haV.ing a terminal provided at ee}ch
mobile station. Each terminal includes a locator for locating
§ 102(e) Date: Dec. 22, 1997 a mobile station, a display for displaying its travel relative
to the reference direction, an indicator to indicate a common
[87] PCT Pub. No.: WO97/01104 reference direction to both mobile stations with the indicator
PCT Pub. Date: Jan. 9, 1997 being coupled to the display, a travel data communicator and
. L. L. a processor to process data from the indicator, the locator
[30] Foreign Application Priority Data and the communicator and display it on the display. At least
Jun. 23,1995 [FR]  FIANCE woovrovorocroreresesseoee 05 07586 one of the two mobile stations further includes a display for
’ displaying the travel of the second mobile station relative to
[51] Int. CLE oo GO01S 3/02 the first and an input unit for inputting a predetermined angle
or defining how the direction of travel of the second mobile
52 342/457 for defining how the direction of lofth d mobil
[58] Field of Search ...........cccoooommrvemrrrnannes 342/357, 457  station should be corrected relative to the new direction of
travel of the first mobile station. The correction is transmit-
[56] References Cited ted to the second mobile station by the travel data commu-
U.S. PATENT DOCUMENTS nicator of the first and second mobile stations.
4,731,724  3/1988 Michel et al. . 20 Claims, 3 Drawing Sheets
T S LT 1
|
| LOCATING L i | 8 LOCATNG [ |
| | T
1| MEANS n | | MEANS |1
i | | |
: l | | ] |
! | |
| ) / ! | \ |
! ]
| OSPAYLe  couputen <—»|7__|I I5]++ COMPUTER || DSPLAY 11
| MEANS | | MEANS |
| / A | | / / |
{ | | {
oA A 8 % |
| FACILITY FOR ! . l
I | | |
| MAGNETOMETER INPUTTING AN | | MAGNETOMETER )i
I ANGLE 9 ——6 | | :
: L |
!
| | | !
BE MOBLLE A o NOBILE B B
|
- 4 b 4

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent

Jul. 13,1999 Sheet 1 of 3 5,923,294

r-—— — —" """ 1 r-r----—r—m——"F7""Y—""7Y—"ro - - = 1
[ Tlooe ] 0 | ! 5| LocamG ] |
| MeaNs I I
T 4A o —
| | | I
I / { i Y i
I|  DISPLAY | | | DISPLAY |
i COMPUTER 5?! COMPUTER JEAS E
A
s e /i
! FACILITY FOR ! | “ B
! INPUTTING AN | l MAGNETOMETER)!
i WOLE O |- ¢ | ! !
| | |
| | | ]
i 3 MOBILE A ! ! MOBILE B B
o ] b i
FIG. 7
2
N
T A
Y d
F/7G.2

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Jul. 13, 1999 Sheet 2 of 3 5,923,294

A 838

! |
A l‘/\
4 |
o !
“ ;
/7 i
|
|
FréG. 3 !
F7G. A«
DIRECTION 0LD DRECTION

| |
I I
l FOLLOWED BY B E FOLLOWED BY B

NEW DIRECTION

10 BE FOLLOWED
BY B

[wp)

FIG.5b6
FIG. 5a

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Jul. 13,1999 Sheet 3 of 3 5,923,294

8
N LCD SCREEN

[HEENEEREENEEE

. 15
AN
N
MICROPROCESSOR  kK—=> A{D e
— \A A A 4
FO— \ T14
, il
9|< O— \
m
® 1
- o \ Y
Ii INTERFACE
13 MANAGEMENT [ 10
F/G. 6
NEW DIRFCTION
T0 BE FOLLOWED
BY B

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

5,923,294

1

NAVIGATION SYSTEM ALLOWING REAL-
TIME COORDINATION OF THE
DISPLACEMENT OF MOBILES

TRAVELLING OUT OF DIRECT LINE OF
SIGHT

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a navigation system
allowing real-time coordination of the displacement of at
least two mobiles travelling out of direct line of sight. A first
mobile regularly indicates to a second distant mobile the
new direction of progress to be followed, and does so
without using any visible or audible transmission system.

The present invention applies more particularly to the
context of an infantry combatant on the battle field. It
enables, for example, a group leader, continuously aware of
the position of the members of the combat group, to coor-
dinate their displacement as a function of his own displace-
ment.

2. Discussion of the Background

Known systems currently use either means of direct voice
transmission, radio means for example, or visual means, via
gestures, sets of lights, smoke signals, flags, etc.

These various means are not, on the one hand, completely
stealthy, and on the other hand, may quickly run into
difficulty on account of the relief of the terrain and/or the
meteorological conditions.

SUMMARY OF THE INVENTION

The objective of the present invention is to alleviate the
aforesaid drawbacks.

To this end, the subject of the invention is a navigation
system allowing real-time coordination of the displacement
of at least two distant mobiles travelling out of direct line of
sight, characterized in that it includes a terminal arranged on
each mobile respectively, each terminal including:

a means of location of the mobile,

a means of display of its progress with respect to a
common reference direction,

a means which indicates to the two mobiles a common
reference direction and is coupled to the display means,

a means of communication of progress data, and

a means of processing the information delivered by the
means which indicates to the two mobiles the common
reference direction, the locating means and the communi-
cation means so as to display them on the display means,

and in that at least one of the two mobiles furthermore
includes:

a means of display of the progress of the second mobile
with respect thereto, and

a facility for inputting a specified angle defining the
correction to be made to the direction of progress of the
second mobile with respect to the new progress of the first
mobile, this correction being transmitted to the second
mobile by way of the communication means respective to
the first and second mobiles.

The system according to the invention has the advantage
of combining easily implemented means of location, com-
munication and display, and furnishes a navigation system
whose man/machine interface is ergonomic and user-
friendly, and especially well suited to the context in which
the mobiles are pedestrians.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

Other advantages and characteristics of the present inven-
tion will emerge more clearly on reading the description
which follows and the appended figures which represent:

FIG. 1, a functional diagram of the navigation system
according to the invention,

FIG. 2, an example of display, by the mobile A, of its
means of display of the system according to the invention,

FIG. 3, an example of display, by the mobile B, of its
means of display of the system according to the invention,

FIG. 4, an example of orientation of the means of display
of the mobile A with respect to North and to the new
direction of progress of the mobile B.

FIGS. 5a and 5b, the illustration of the method used by the
mobile A to input the new direction to be followed by the
mobile B,

FIG. 6, an architecture of a wrist terminal according to the
invention, borne by the mobile A, and

FIG. 7, an illustration of the input of a new angle of
orientation on the wrist terminal of the mobile A.

DISCUSSION OF THE PREFERRED
EMBODIMENTS

A functional diagram of a system according to the inven-
tion is illustrated diagrammatically in FIG. 1.

The system according to the invention includes, arranged
on the mobile A and the mobile B respectively:

a means of location, 1A, 1B,
a means of display 2A, 2B,

a means, for example a magnetometer, 3A, 3B indicating
to the two mobiles A and B a common reference direction,
for example North, and which is coupled to the means of
display 2A, 2B,

a computer 4A, 4B receiving the information output by
the means of location 1A, 1B and by the magnetometer 3A,
3B, and

a means of communication SA, 5B of the data exchanged
between mobiles A and B, which is coupled to the computer
4A, 4B.

One of the two mobiles, for example A, regarded as the
leader of the combat group in respect of a combatant
application, furthermore includes a facility 6 for inputting an
angle 0, receiving the information output by the magnetom-
eter 3A. The angle 0 defines the correction to be made to the
direction of progress of the mobile B so as to align with that
imposed by A.

The system according to the invention can use various
transmission media 7 for exchanging mobiles position and
progress information such as for example hertzian, infrared,
ultrasound transmission, etc.

FIG. 2 illustrates an example of what the mobile A
displays on the screen of its display means 2A. This screen
is in this example of rectangular shape and quadrilled to
form four identical rectangles. The centre of the screen
displays the position of the mobile A, the upper right
rectangle displays the position of the mobile B with respect
to A as well as its progress depicted by an arrow, obtained
on the basis of the last position received, of the speed or of
the last progress indication received by B at the time of its
confirmation by B. The upper left rectangle displays the
direction of North.

As illustrated by FIG. 3, the mobile B displays on its
display means 2B an arrow shown dashed in the figure,
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