WO 03/ 040751 PCT/ SE02/ 01967 1 Method for nonitoring the novenents of
individuals in and around buildings, roons and the |ike, and direction
transm t two oBoso7ékecut i on of the nethod and ot her . appli eatrisens01967 The
present invention relates to a nethod of nonitoring the novenments of an

i ndi vidual in and around buildings, roofs, and other spaces, and then
particularly to a nethod of ena- bling the novenents of individuals to be
noni t or eiVidthod fotGnoniforimg the movements ef dndividnals/im andoaroundar | y, the
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directed. The invention also relates to a di 15 rection indicat
adapted for use with the inven- tive nethod and al so with other
applications in which such a direction indicator can be used.
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the direction in which a weapon that might be carried by the
individual is directed. The invention also relates to a di-
rection indicator, which is adapted for use with the inven-
tive method and also with other applications in which such a

direction indicator can be used.

WO 02/075352 Al teaches a method of the kind mentioned in the
introduction, in which each individual carries a passive
transponder that includes an individual-unique identity for
co-action with an active antenna which is connected, either
directly or indirectly, to a monitoring centre for the trans-
fer of signals received from the transponder, and where a
plurality of antennas are dispersed in and around said build-
ings, rooms or the like to be monitored, wherein the signals
transferred to the monitoring centre are used to show move-
ments of individuals on a display screen, or monitor, in the

form of a three-dimensional animated picture.

National special forces, special police, etc., are trained
for battle/special missions in built-up areas. These missions
are, in reality, extremely difficult and risky, since an
attacker or terrorist may have installed booby traps in the

buildings, ships, aircraft or corresponding placesAin which



are, inreality, extrenely difficult and risky, since an attacker or
terrorist may have installed booby traps in the 35 buildings, ships,

ai rcraft wp ososa78spondi ng places in which WO 03/ 040751 PCPCSEBRI/QDE67 2
the m ssions are carried out. Mreover, these m ssions or operations are
often carried out in the dark. The attagk on/or storm ng of a building,
room or the like, is effected, inter alia, with the assistance of
snoke/ fl ash grenades and 5 backup fire. Training of soldiers, police, etc.,

in respecihe OfhisHEBNE SSFONTaraned heust udy refoidie behayeouri snicbritheor
novenents of said soldiers, police, etc., are extrenely dif- ficult. It is
i rrportantoliteﬁ%ﬁtltcﬁes | 8&@er obESR h@aéf%éﬁﬂ s@UEs impltee od%hr t O ertaRAk

behavi ourg, rﬁ% i S 10 t Lp the exgEci se, <k@kcikagtance
t he dlrectlon |n ﬁ% d 9Pa%ﬁ%%€ gg p%?ﬁ%s hi s/ her “weapon dSrlnS certain

noment s dfntdrheakkar ciwdeh tiiee disetsiance nodhissp ke liardi videadides Book-
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owing to act hat € IS no technical equip- nent that can be used
to this engle Acounbettot diefrtedentoehypesiofs dif eché onnindidasiagtdéinges
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i n which the sxer¢isd, dthectilgsctann in which the individual is look-

ing, whether the individual advances into a space, or walks
backwards. It is highly essential that the leader of an exer-
15 cise is able to obtain answers to these questions, and may

well be a life or death issue in the case of a real mission.

One problem with this known method is that it has not been
possible in an animated display to illustrate in which direc-
20 tion an individual faces, or in which direction the weapon is
pointed, owing to the fact that there is no technical equip-

ment that can be used to this end.

A number of different types of direction indicating devices
25 are available. One type of device is a “typical” mechanical
needle-equipped compass with which it is possible to read a
course/direction in the horizontal plane, although not in the
vertical plane. Another type of direction indicating device
is an electronic device in which the vertical direction can
30 be shown, in addition to a horizontal direction. These hori-
zontal and vertical directions are shown on a display. One
drawback with such electronic compasses, however, is that

when spun rapidly through a full revolution several times,



30 be shown, in addition to a horizontal direction. These hori- zontal and
vertical directions are shown on a display. One drawback with such

el ect roniwomampEsses, however, is that when spun rapidlyPChsgaozfouder f ul |
revol ution several tinmes, WO 03/040751 PCT/ SE02/ 01967 3 the conpasses

| oses their position and direction and rust be stopped so as to allowtine
for calibration. Another drawback wth the types of conpass nentioned above
is 5 that they cannot be read by sone other person or by hardware from
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stationary.

15 Accordingly, an object of the present invention is to avoid
these deficiencies associated with present-day direction
indicators and to provide a novel direction indicator and
also a novel method for showing the direction of an individ-
ual or an object in an animated reproduction of a course of

20 events.

The object of the invention 1is achieved with a method in
which an individual or an object is provided with a direction
indicator which is adapted to send to a monitoring station or
25 centre from a mechanical or electronic sensor a signal that
indicates the direction of the direction indicator which,
together with other signals sent to the monitoring station
and indicating the position of the individual/the object,
shows the individual/the object in the form of a correctly-
30 turned, three-dimensional animated picture on a display
screen, and, respectively, with a direction indicator that
includes a sensor which i1s adapted to take essentially the

same position regardless of the orientation of the direction



30 turned, three-dinensional animted picture on a display screen, and,
respectively, with a direction indicator that includes a sensor which is
adapt ed twotoaker7essentially the sanme position regardl ess Pefi/SEnE01967
orientation of the direction WD 03/040751 PCT/ SE02/ 01967 4 indicator, and
sensors provided in the direction indicgtor for sensing the state of the

i ndi cator and delivering a sig- nal that can be sent to a nonitoring unit
such as to show the direction of the individual or the object carrying the

direc- 5 tinddckREirGataxid Fhesbryeriiondd | inowhe desecibed widdy s£fer ence
to a non- I|mt| ng exenplifying enbodi nent of the invention, and also wth
ref erencefPs £RESAEGorRsEnyitREUrahi FoR, IRALGAEEK Bhg. JBlivyeshes a Heldread

of an Indhmd%gtw%%l BY achel Rl Lon iy i3 di,/58Ctd, Q1 ﬁ‘vﬁ't%atsq{
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accordg ng. .o ‘i\hdcg n | nventive direction indicator may be constructed.

15 As ShowhiI'n™Ei é Tan individual 1 equi pped with sensors of the kind
described in the af oresal d International patent application in order to be
able to show novenent ‘of the indi- vidual on a display screen as said
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hand-held weapon on which a direction indicator is mounted;

and Fig. 3 illustrates schematically the principle according
to which an inventive direction indicator may be constructed.
15
As shown in Fig. 1, an individual 1 equipped with sensors of
the kind described in the aforesaid International patent
application in order to be able to show movement of the indi-
vidual on a display screen as said individual moves within an
20 area equipped with antennas for registering the position of
said sensors is provided with a helmet 2 on which a direction
indicator 3 is mounted in a defined position. In the illus-
trated case, the direction indicator 3 is attached to the
front of the helmet 2, although it will be understood that
25 said indicator may alternatively be placed in other posi-
tions, although these positions must be such that the posi-
tion indicator will turn with the individual’s head as the

head i1s turned.

30 The direction indicator 3 is adapted to detect the direction
of the helmet 2, i.e. of the head of the individual 1, and to
send this directional information to a receiver placed, e.g.,

on the individual, or in the monitored space. The receiver



head is turned. 30 The direction indicator 3 is adapted to detect the
direction of the helnet 2, i.e. of the head of the individual 1, and to
send t hi swoimseet7sonal i nfornmation to a receiver placed, ePgT/SEomodshe

i ndi vidual, or in the nonitored space. The receiver WO 03/040751

PCT/ SE02/ 01967 S5 is, in turn, in connection with an exercise nonitoring
centre or station, to which said directional information is sent. Also
sent to the nonitoring centre is infornmation relating to the current
position ak,the itudnyi dewdlcodneddienranngr i Se:be0d 0se dndiii ¢ beiad oceseard
application WD 02/ 075352 Al. Wen taken together, this information
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advanced. yHaweyen 1 et-hi-$;,aeed not be the case, since in

With the aid of such a direction indicator and information
relating to the movement and direction of other individuals
15 sent to a monitoring centre, it is also possible to animate
the view that the individual has seen on each occasion. It is
thus possible to play back an occurred sequence of events at
a later date, and to see what the individual ought to have
seen himself in the animation.
20
In earlier trials with, e.g., GPS antennas, it has not been
possible to show the direction of individuals other than when
the individuals are in motion, and only then under the as-
sumption that the individuals move forwards, whereupon there
25 is indicated the direction in which the individuals concerned
have advanced. However, this need not be the case, since in
reality the individuals may move either sideways or back-
wards. These directions/movements may, however, be shown
correctly with the use of an inventive direction indicator.
30 It is also possible with the aid of the inventive direction
indicator to determine the direction in which an individual
is looking and then also to estimate or to calculate what the

individual should see.



reality the individuals may nove either sideways or back- wards. These

di rections/ novenents may, however, be shown correctly with the use of an
i nventi vewoios@et7son i ndicator. 30 It is al so possible wtirCris€ozdidénf the
inventive direction indicator to determne the direction in which an
individual is looking and then also to gstimate or to cal cul ate what the
i ndi vi dual should see. WD 03/040751 PCT/ SE02/01967 6 As before nentioned,
a direction indicator 4 of this kind may also be nmounted in a
correspondi ng manner on the weapon, e.g., a handheld weapon 5, carried by
individuals participat 5 ing in the exercise, as illustrated in Fig. 2.
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pl ane, such as to show the direc- tion of indivjduals 1 and apons 5 in
the ardfmatiidHass Figng % |98 a?gée%nl%&nﬁ?%i oFOBP R r%ﬁ?%ﬁl Thdi cat or 3,
4 designed to transmt directional information in accordance wth the

invention. In the illustrated case, the indicator 3,
The direction indicator 3, 4 does not only send information

regarding its own direction, but also sends information re-
garding its own identity, 1ID, and possibly also the time
15  poilnt of the transmission, unless this time point is recorded

centrally in the monitoring system.

In the case of the aforedescribed example, it is primarily
conceived that the direction indicator 3, 4 will function to
20 indicate directions in the horizontal plane. It is also pos-
sible, however, to arrange direction indicators that indicate
directions in the vertical plane, such as to show the direc-

tion of individuals 1 and weapons 5 in the animation.

25 Fig. 3 illustrates an example of a direction indicator 3, 4
designed to transmit directional information in accordance
with the invention. In the illustrated case, the indicator 3,
4 is designed to send information relating to direction in
the horizontal plane, and consequently has the form of a

30 compass that includes a rotatable compass needle 6. In this
case, however, the compass needle 6 is mounted on/over an
electronic card which includes sensors 7 that can sense the

position of the needle. These sensors 7 may be optical sen-



4 is designed to send information relating to direction in the horizontal
pl ane, and consequently has the formof a 30 conpass that includes a

r ot at abl ewoonpayst needle 6. In this case, however, the cecpsEs2zoeedl e 6 is
nmount ed on/over an electronic card which includes sensors 7 that can sense
the position of the needle. These sensozs 7 may be optical sen WO

03/ 040751 PCT/ SE02/ 01967 7 sors, e.g. photocells or Hall elenents. The
sensors 7 are positioned in aring, simlar to the markings of a typical

conpass caddks ! he.gccuiasyo@f11heodi nacti oalihdheat orrat Yenkakky beippg
dependent on the nunber of sensors 7 present. The 5 conpass needle 6 may
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i nventi ve atid edtdromnsamilioat die nayocdes ¢is esi goaventenal Momi tbri®ggcentre
artillery and tanks in addi- tion to handheld weapons. Wth the aid of

di r ect’P on InF @V AT FPTHERER FROVS1 is possible to simulate firing and

to 25 establish where a sinulated shot would have hit by virtue of

For sensing vertical directions, there may be arranged in a
manner corresponding to that described with respect to a
compass needle a pendulum that includes sensors disposed

75 around the movement path of the pendulum, these sensors func-
tioning to sense the position of the pendulum upon changes in
the vertical position and sending this position to a monitor-
ing centre in the form of directional information in a manner
corresponding to that described above.

20
As will be understood, the inventive direction indicator may
be used conveniently with, e.g., artillery and tanks in addi-
tion to handheld weapons. With the aid of direction and ele-
vation indicators, it i1s possible to simulate firing and to

25 establish where a simulated shot would have hit by virtue of
the given settings, so as to enable feedback to be readily
given to the artillerist with regard to the setting of his

artillery piece.

30 It will be obvious that direction indicators of the kind
described above can be mounted on objects other than weapons,
such as on animals in addition to people. For instance, di-

rection indicators can be mounted on rescue dogs during



the given settings, so as to enable feedback to be readily given to the
artillerist with regard to the setting of his artillery piece. 30 It wll
be obvi ouwotoh@so7di rection i ndicators of the kind describ@dTsBorvet9san be
nount ed on objects other than weapons, such as on animals in addition to
peoepl e. For instance, di- rection indicatprs can be nmounted on rescue dogs
during WO 03/040751 PCT/ SE02/ 01967 8 training operations, so that their
novenents can be observed nore clearly in an animted picture. An

i nventive dineéatingn dpediadatars ,meyo at sat behysednioveaichels &t aWestiopsayn
which it iﬁm@%skﬁ%% o] nDnitor,,e.%., vehicle or ship novenents and

posi tions W thi n i ted ardad  FRited Peytiditcern, e.g., trucks within an
aircraft terminal area, or aircraft located on the airfield. The positions
and direc- tions of different vehicles or ships can be given by inven 10
tive direcPfonifRiticator di8AEtHOSBI tincH dandi avay s apsovildedusad dai dother
vehicles o L ; i d.direction indigators . and posi,- tion indicators
being in mﬁfgﬁggglggﬁnggﬂéﬁiégtrEaP%D§?§5F?diEB §§WHF8F%tﬁﬂ9thV?Q%ﬁ&ﬁing
sai d centrert clsiownbhiemposi- aridonpasdt dbrectiioniof Sahtcyehihbekas orpshi ps
on a display. |f 15 the position indicators or other units in the vehicles
or the shi'pd %SS! uuedi nf bFHEEF o &l 37y ebreheftdéstinipadf atdwm,

vehicl e oroshkprct-hervebicekes eh %%%p%iQQﬁeH%.iH%%ih&fgf¥1o r%gp'%%k%%fin a

correct scale on a display, so that, e.g., a flig comrander ng
ground nove#BREs Oifs fenntseec2icide posishiipss @in tihe yaveaupyaiirsraft

i rcralt |8 HouEo Ao RoRBEGERoR "HoEPY PG APEe it It e PTG igan
normal |y beatldawehficamst her diness| 0BalB Whidbdifs, ai £l 2t or FOYRS, &ldihough
there is ”Qiggriﬁiﬁgggbgg %%i%@bgﬁtﬁﬁgg¥ggs connection with a monitor-
ing centre, therewith enabling said centre to show the posi-
tion and direction of said vehicles or ships on a display. If
75 the position indicators or other units in the vehicles or the
ships also include information relating to the identity of
the vehicle or ship, the vehicles or ships may be illustrated
graphically in a correct scale on a display, so that, e.g., a
flight commander monitoring ground movements is able to see
20 the positions of the various aircraft and also the direction
in which they face when stationary. When the aircraft is
moving, a conclusion as to the direction of the aircraft can
normally be drawn from the direction in which the aircraft
moves, although there is no corresponding possibility when

25 the aircraft is stationary.



25 the aircraft is stationary. WO 03/040751 PCT/ SE02/ 01967 9 CLAIMS 1. A
met hod of nonitoring the novenents of an individ- ual (1) in and around

bui | di ngsworcsomysand | i ke spaces, char 5 acterised by prowcCaiSEg2/ene7

i ndi vidual (1) or an object (5) wth a direction indicator (3, 4) which is
arranged to send a wreless signal to agnonitoring centre froma
mechani cal or electronic sensor (6, 7) which discloses the direction of
the direction indicator (3, 4) such as, together with other sig 10 nals
sent to the nonitoring centre and di sdiasiMsy the posi- tion of the

i ndi vidual /the object, to enable the individ- ual/the object to be

di scl osed on a display screen in the formof a correctly turned
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char act emed in tﬁ%tﬁgt'ﬁeddi reﬁ%&%%xﬁgﬁ%aﬁk{% % 4 ﬁ% caused to sense
t he direc-ual ofillofin hend nairviddabul{1yingst heocobpeend( ) kien spakeri z ciraal-

pl ane. 20 3., A nmet hod accordi to.Cdaiml, . chara rised_in that .t
R ot fon Tatsiatad Py e e A i RIS e o ke PhBRer el (1)
or the objwecth (D)diredvertigal cptane (32544, wAidhr eet k@RahBddCRLOKend, 24) .

characterised in that the indicator includes detector elenment (6) which is
adapt ed t"0LERf6PIS e8s8RRIL Aoy & HBORBRRI Po%i CRBRTPeddidll e smeFhaRecal or

or oo L A O S8 nchpob ot o S0 o808 PRESaLS o Thy! gl vt 1
i ndi cat or aimesremtor{ 6)nahdatorprd; duceuwawhnwiasl essystiiyaal wihat othrrbeigent
to a anltégiggsgg%tko the monitoring centre and disclosing the posi-
tion of the individual/the object, to enable the individ-
ual/the object to be disclosed on a display screen in the
form of a correctly turned three-dimensional animated pic-
ture.
15
2. A method according to Claim 1, characterised in that
the direction indicator (3, 4) 1is caused to sense the direc-
tion of the individual (1) or the object (5) in a horizontal
plane.
20
3. A method according to Claim 1, characterised in that

the direction indicator is caused to sense the direction of

the individual (1) or the object (5) in a vertical plane.

25 4. A direction indicator (3, 4), characterised in that
the indicator includes detector element (6) which is adapted
to adopt essentially the same position regardless of the
orientation of the direction indicator (3, 4), and sensors
(7) included in the direction indicator and functioning to

30 sense the position of said indicator element (6) and to pro-
duce a wireless signal that can be sent to a monitoring unit,

so that said unit can show the direction of the individual



so that said unit can show the direction of the individual W 03/040751
PCT/ SE02/ 01967 10 (1) or the object (5) carrying the direction indicator
(3, 4) .wb.o3m4adsr ection indicator according to Caim4, ecarszoz/oB6terised
in that the indicator (3, 4) is adapted to sense directions in a

hqgri zontal plane and includes a rotatable conpass needle (6) and sensors
(7) adapted to sense the posi- tion of the conpass needle (6). 10 6. A
direction indicator according to Claimb5, charac- terised in that said
sensors (7)1areropthecabbdensor&) 7caArdingcthen dinkcaior acdording t(@,
Claimb5, charac- terised in that the sensors (7) are Hall elenents. 15 8. A
direction fhdicator accordi ng to Caim4, charac- terised in that the
direction indicator is adapted to sense directions in a vertical plane and
i ncl udes a pendul um and sensors adapted to sense the position of the

pendul um 20 9. A dfr dérieai iPRdildatisnR taee AR AT ahy Ghe1Bf ‘a SHRE29T- 8,
characteri ggd; Laqt hat tcH‘iit?'l wetinaieadbcat o, (3) s mRupedh 0pod Relawt

(2) worn by an 1 ndividua irection indicator according to
any one ofdCractibond- 8,n chartastierdrseall | plehat ameé dincéctdesn & ndicdattem (ed)
'S nDuntegoggagshggggfgd(%?aggg gg%Sors (7) adapted to sense the posi-

tion of the compass needle (6).

10 6. A direction indicator according to Claim 5, charac-

terised in that said sensors (7) are optical sensors.

7. A direction indicator according to Claim 5, charac-
terised in that the sensors (7) are Hall elements.

15
8. A direction indicator according to Claim 4, charac-
terised in that the direction indicator is adapted to sense
directions in a vertical plane and includes a pendulum and
sensors adapted to sense the position of the pendulum.

20
9. A direction indicator according to any one of Claims
4-8, characterised in that the direction indicator (3) dis

mounted on a helmet (2) worn by an individual (1).

25 10. A direction indicator according to any one of Claims
4-8, characterised in that the direction indicator (4) is

mounted on a handheld weapon (5).



