
-2-           to one or more successively interrogating mobile units   (1).
2.  A traffic control system according to claim 1, c h a -   5    r a c t e
r i z e d  in that the passive units (3) are         tags which transmit
and receive at frequencies, preferably         at 27 MHz.           3. A
traffic control system according to claim 1 or 2,  10     c h a r a c t e r
i z e d  in that the transmit and re-         ceive facilities (4, 5) of
the passive, stationary units         (3) comprise a passive, inductive
coil (4) over which the         interrogation signal (20-22) is received
and a response signal (25-27), with information code (25) and traffic 15
messages (26-27), is supplied, and that the stationary         units (3)
comprise an integrated electronic circuit having 



store capacity in the form of a ROM (9) for the identifi-         cation
code (25) and the RAM (8) for the traffic messages         (26-27), and
that the electronic circuit is powered with  20     energy collected by the
inductive coil.           4.  A traffic control system according to any of
the         claims 1-3, c h a r a c t e r i z e d in that traffic
messages (21, 22) supplied by a mobile unit (1) to one of  25     the
stationary units comprise interrogation point of time         and identity
information concerning the interrogating         unit.           5.  A
traffic control system according to any of the  claims 1-4, c h a r a c t e
r i z e d  in that the traffic  30     messages (21-24) contain information
(24) on speed limits  and information on local conditions.           6.  A
traffic control system according to any of the  35     claims 1-5, c h a r
a c t e r i z e d  in that the mobile  units (1) have a control unit (12)
which, by a look-up in     



C    L    M    S *                                  -3-          a catalog
stored in,the store associated with the com-        puter, determines the
position of the unit in response to        the information code (25)
received from one of said sta-        tionary units (3), and that the
control unit (12) has an  5     associated display (14) to display the
calculated posi-        tion.          7.  A traffic control system
according to claim 6, c h a        r a c t e r i z e d  in that the control
unit (12) is 10     moreover associated with a calculating unit which
calcu-        lates the distance to the last-passed mobile unit in re-
sponse to the received traffic messages and messages from        a traffic
control centre, if the movement of the last-        passed unit differs
from a predetermined timetable, and 15     that this distance is displayed
by the display (14),        optionally in the form of a stop order.
8. A traffic control system according to any of the 



claims 1-7, c h a r a c t e r i z e d  in that the control 20     units (7)
of the stationary units (3) store traffic mes-        sages (21-22)
concerning the movement of a mobile unit in        a section of the RAM (8)
in which the corresponding        information on the last-passed mobile
unit was stored.   25     9.  A traffic control system according to any of
the        claims 3-8, c h a r a c t e r i z e d in that the control
units (7) of the stationary units (3) store traffic mes-        sages (24)
of a permanent nature in the ROM (9), and that        these messages are
stored only after the completion of a 30     successful recognition
procedure.          10. Use of a traffic control system according to any of
the claims 1-9 in connection with train traffic.   35     11. A method of
controlling the movement of a mobile unit        (1) and comprising
interrogation (20-22) from the mobile       



-4-          unit to one of a plurality of prearranged stationary, pas-
sive units (3), which, in response to the interrogation        (20-22),
supply an electronically stored, unique informa-        tion code (25),
following which the position of the mobile  5    unit (1) is determined in
response to the unique informa-        tion code (25),          c h a r a c
t e r i z e d  in   10     that the mobile unit (1) receives electronically
stored        traffic information (26-27) that is supplied to one of the
stationary passive units from a previous mobile unit and        that the
mobile unit further receives the unique informa-        tion code, 15
and that the movement of the mobile unit (1) is controlled        in
response to the determined position and the received        traffic
information (26-27).   
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-5-           a traffic control centre if the bus does not keep the
timetable. The traffic control centre can then display the         expected
changed arrivals at subsequent bus stops. The         passengers will
hereby be kept currently informed of the   5    expected arrival of the
next bus. However, the system         finds particular application within
traffic control sys-         tems in connection with railway traffic as
stated in claim         10. Here, the train driver can drive the train
without         interference from the traffic control center as long as  10
the established timetable is kept. The train drivers are         no longer
referred to visual signals along the track, but         can drive the train
on the basis of their knowledge of the         position of the train and
the knowledge of the position of         the last-passed train. This opens
up the prospect of in- 15    troducing driver-less trains, where the
computer of the         train controls its movements.           The
invention also concerns a method which is distin-         guished by the
subject-matter defined in claim 11.  20 



The invention will be explained more fully below in con-         nection
with a preferred embodiment and with reference to         the drawing, in
which:    25     fig. 1 schematically shows the control system of the in-
vention in connection with a train;           fig. 2 shows in plan view how
the control system of the         train communicates with a stationary unit
through an in- 30    ductive coupling by means of frame aerial;
fig. 3 schematically illustrates the communication between         the
computer of the locomotive and a stationary unit and a         traffic
control centre;  35          



- 5a -          fig. 4 schematically shows the structure of a stationary
unit;          fig. 5 shows how the information may be protocolized with  5
an interrogation and a subsequent reply in a traffic con-        trol
system according to the invention; and      10       15     
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fig. 6 shows how the interrogation may be designed, when
simultaneously storing data of a more permanent nature.          The
traffic control system of the invention is shown in  5    fig. 1 and is
implemented in the shown embodiment in a        train 1 travelling on rails
2. Stationary units 3 or tags        are provided along the track, said
tags preferably operat-        ing at 27 MHz, so that they lend themselves
to being        buried, e.g. along a track, without interfering with the l0
transmission and reception conditions of these tags. The        stationary
units 3, which are shown in greater detail in        fig. 4, all contain a
predetermined identification code.        These stationary units are
provided along the track at a        predetermined distance of e.g. 100
meters or 500 meters, 15     and the positions of the stationary units are
subsequently        determined very precisely, and the position of the unit
is        stored together with the information code as a table in an
electronic store. These electronic tables are subsequently        copied in
the computers of all mobile units, which can 20     subsequently determine
their own positions exactly by a        table look-up when they detect a
stationary unit. The        mobile unit 1 communicates with the stationary
unit 3        through a frame aerial 17, which is connected to a com-
puter 12 through a transmitter/receiver 16. This electro- 25     magnetic
signal is received by a frame aerial 4 on the 



stationary unit, which will be explained in connection        with fig. 4.
In reply to an interrogation the stationary        unit transmits its
identification code as well as stored        traffic messages by means of
which the computer 12 can 30     calculate its own position and ensure that
there are no        other trains or mobile units immediately ahead on the
rails. If the stationary unit 3 contains information con-        cerning
speed limits, such information may be used via the        computer 12 for
controlling the maximum speed of a traffic 35     pilot 13. Further, the
computer 12 can calculate the dis-        tance to the last-passed mobile
unit, which can be shown        WO 96/09199
PCT/DK95/00382                                     -7-          on a
display 14 together with various relevant items of        information, such
as the actual speed of the train, the        time and the previously
calculated position; the latter        may be shown either in an
alphanumeric representation or  5     as a graphic representation on a map
or a map segment. The 



train driver may also communicate with the computer 12        through a
driver interface 19 in the form of a keyboard.        The computer is
moreover connected to a unit 11 from which        driving-technical data
are obtained. It is thus here that 10     the computer receives information
on the actual speed of        the train. The computer 12 is finally
connected to a unit        13 from which it receives information on
driving-technical        initiatives, i.e. activation of brakes, activation
of        throttle control, etc. It is noted that two-way 15
communication is involved, so-that the computer 12        receives
information on driving-technical initiatives, but        can also take over
the control from the train driver, if,        owing to the received
information, the computer detects a        situation where such
interference is required. 20        Simultaneously, the computer 12 is in
radio communication        with a traffic control centre 15, which takes
place via a        transmitter/receiver 18 with associated aerial. The com-
puter 12 currently receives relevant information via this 25     radio
connection, and this information comprises time ad-        justments, the
passage points of time of the system being        currently stored in the
stationary units, so that a cer-        tain precision is required with
respect to the points of        time. The information also comprises
current information 30     on other trains, if these do not keep the
predetermined        timetables, and the amount of deviation involved for
these        trains timewise. Trains are identified by means of prede- 



termined identification codes. The centre simultaneously        transmits
current interrogations to which the computer 35     merely replies OK as
long as the timetable is kept. In        case of deviations from the
timetable beyond permitted        WO 96/09199
PCT/DK95/00382                                     -8-          tolerances,
the computer of the train communicates the        amount of these
deviations, which is determined by means        of the position
determination compared with predetermined        timetables stored in the
store of the computer.  5        Fig. 4 shows the stationary unit 3 which,
as mentioned        before, comprises a frame aerial 4 or coil, which
communi-        cates with the control unit 7 or CPU of the stationary
unit via a transmitter/receiver interface. The control 10     unit 7 is
powered from the transmitter/receiver interface,        which takes place
by means of a rectifier circuit 6 that        rectifies the radio signal
and supplies a DC voltage to 



the control unit 7 over its associated stores. The control        unit 7
has a PROM 9 in which the program sequences neces- 15     sary for the
function are stored together with the unique        identification code of
the control unit. The stationary        unit moreover has a RAM in which
traffic messages are        stored. Traffic messages in the form of passage
points of        time or interrogation points of time and train information
20     are overwritten on previous, corresponding information,        while
traffic messages of a more permanent nature, such as        speed limits
and the like, are stored in separate store        sections in the RAM 8.
25     The communication between a mobile unit 1 and a stationary
unit 3 may take place e.g. as shown in fig. 5. The mobile        unit first
gives a password 20 which partly ensures that        the unit is allowed to
store data in the RAM of the sta-        tionary unit, partly starts the
power supply to the sta- 30     tionary unit. After the password 20, an
information code        21 is given, followed by driving-technical
information in        the form of interrogation point of time and
optionally        speed. When the stationary unit has received these data,
it transmits it unique information code 25 by means of 35     which the
mobile unit can determine its position by a        table look-up. It
subsequently transmits traffic messages   



WO 96/09199                                       PCT/DK95/00382
-9-          consisting partly of information on the last-passed mobile
unit, said information being designated 26, as well as in-        formation
of a more permanent nature, such as speed limits        and warnings of
work along the track. The last-mentioned  5    permanent data are
designated 27.          Fig. 6 illustrates how data may be composed, if the
mobile        unit is to be permitted to store data which are of a more
permanent nature. The data order is by and large the same 10     as above,
the mobile unit supplying a password 20, an        identification code 21
followed by driving-technical data        22, and then the mobile units
supply another password 23.        which, if the stationary unit recognizes
it, permits the        mobile unit to store information of a more permanent
na- 15     ture, said information being designated 24 and comprising
speed limits and the like, as mentioned above. When the        stationary
unit has recognized these data, it supplies a 



reply, as shown in connection with fig. 5.   20     The invention has been
explained above in connection with        train control systems, but it is
clear that a number of        advantages can be achieved by implementing a
system of the        type described above along the roads in major Danish
towns, where the knowledge of the exact positions of cars 25     and buses
may be used for improving the service to bus        passengers, improving
the safety of taxi drivers and aid-        ing emergency vehicles by
creating green waves through the        towns.   30     The invention may
moreover be used in connection with        taxiing of aircraft in airports,
so that the control        towers are relieved of this type of job.
Further, the system opens up the prospect of putting 35     driver-less
trains into operation.                            THIS SHEET HAS BEEN
WO 96/09199            REPLACED                 PCT/DK95/00382 



- 10 -         P a t e n t  C l a i m s  :            1.  A traffic control
system for mobile units (1) and com-   5    prising:           - a
plurality of stationary, passive units (3) having            electronic
store capacity (8, 9) and transmit and re-            ceive facilities (4,
5), said store containing an in-  10        formation code (25) which is
unique to the unit and is            related to the position of the unit
concerned;           - at least one mobile unit (1) having a computer (12)
with associated store capacity and having transmit and  15        receive
facilities (16, 17);           - said stationary units (3) when
interrogated (20-22) by            a mobile unit (1, supplying its
information code (25) 



enabling the mobile unit (1) to calculate its position,  20         c h a r
a c t e r i z e d in           - that the stationary units, in addition to
their infor-            mation codes (25), contain stored traffic messages
(26,  25        27) which are supplied together with the information
code (25) upon interrogation from the mobile unit (1),           - and that
the movement of the mobile unit (1) can be            adjusted according to
the traffic information (26, 27)  30        received.           2.  A
traffic control system according to claim 1, c h a -         r a c t e r i
z e d in that the passive units (3) are         tags which transmit and
receive at low frequencies, pre-  35     ferably at 27 MHz.    This Sheet
Has Been Replaced    
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3. A traffic control system according to claim 1 or 2,          c h a r a c
t e r i z e d in that the transmit and re-          ceive facilities (4, 5)
of the passive, stationary units          (3) comprise a passive, inductive
coil (4) over which the    5    interrogation signal (20-22) is received
and a response          signal (25-27), with information code (25) and
traffic          messages (26-27), is supplied, and that the stationary
units (3) comprise an integrated electronic circuit having          store
capacity in the form of a ROM (9) for the identifi-   10     cation code
(25) and a RAM (8) for the traffic messages           (26-27), and that the
electronic circuit is powered with           energy collected by the
inductive coil.             4. A traffic control system according to claim
1 or 3,   15     c h a r a c t e r i z e d  in that the electronic circuits
of the stationary units (3) have a control unit adapted to          record
traffic messages received from a mobile unit (1)          and to store
these messages in the RAM (8) and to subse- 



quently supply the messages to one or more successively   20
interrogating mobile units (1).             5. A traffic control system
according to claims 1-4,           c h a r a c t e r i z e d in that
traffic messages (21,           22) supplied by a mobile unit (1) to one of
the stationary   25     units comprise interrogation point of time and
identity           information concerning the interrogating unit.
6. A traffic control system according to claims 1-5,           c h a r a c
t e r i z e d in that the traffic messages   30     (21-24) contain
information (24) on speed limits and in-           formation on local
conditions in general.             7.  A traffic control system according
to claims 1-6,           c h a r a c t e r i z e d in that the mobile units
(1)    35     have a control unit (12) which, by a look-up in a catalog
stored in the store associated with the computer, deter-   This Sheet Has
Been Replaced    
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PCT/DK95/00382                     -  12          mines the position of the
unit in response to the informa-        tion code (25) received from one of
said stationary units        (3), and that the control unit (12) has an
associated dis-        play (14) to display the calculated position.  5
8. A traffic control system according to claim 7, c h a -        r a c t e
r i z e d in that the control unit is moreover        associated with a
calculating unit which calculates the        distance to the last-passed
mobile unit in response to the 10     received traffic messages and
messages from a traffic con-        trol centre, if the movement of the
last-passed unit dif-        fers from a predetermined timetable, and that
this dis-        tance is displayed by the display (14), optionally in the
form of a stop order. 15        9. A traffic control system according to
claims 1-8,        c h a r a c t e r i z e d in that the control units (7)
of the stationary units (3) store traffic messages (21-22)
concerning the movement of a mobile unit in a section of 



20     the RAM (8) in which the corresponding information on the
last-passed mobile unit was stored.          10. A traffic control system
according to claims 1-9,        c h a r a c t e r i z e d in that the
control units (7) 25     of the stationary units (3) store traffic messages
(24) of        a permanent nature or of longer duration in the ROM (9),
and that these messages are stored only after the comple-        tion of a
successful recognition procedure.   30     11. Use of a traffic control
system according to claims 1-        10 in connection with train traffic,
said system ensuring        that the traffic on a track segment ahead can
be monitored        directly from the train itself.   35     12. A method
of controlling the movement of a mobile unit        (1) and comprising
interrogation (20-22) from the mobile  This Sheet Has Been Replaced
111111 tll) )i' he illce     



WO 96/09199           PCT/DK95/00382
THIS SHEET HAS BEEN                                 - 13 -         REPLACED
unit to one of a plurality of prearranged stationary, pas-       sive units
(3), which, in response to the interrogation       (20-22), supply an
electronically stored, unique informa-       tion code (25), following
which the position of the mobile  5    unit (1) is determined in response
to 'the unique informa-        tion code (25),          c h a r a c t e r i
z e d in   10     that the mobile unit (1) receives electronically stored
traffic information (26-27) together with the unique in-        formation
code,          and that the movement of the mobile unit (1) is controlled
15     in response to the determined position and the received
traffic information (26-27).  
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