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Description

Field of the invention

[0001] The invention concerns driverless motor vehi-
cles, which are steered by a computer using an autopilot
method along a predetermined pathway. The invention
is earmarked for the automotive industry and transpor-
tation.

Description of the prior art

[0002] Permanentincrease of the number of motor ve-
hicles is steering the mankind towards an ecological ca-
tastrophe due to the CO, emissions released into the
atmosphere. There are attempts to reverse this unfavo-
rable development. Hydrogen motors have been already
developed, but the automotive industry did not take up
on their production due to operational costs several times
higher in comparison to classical fossil fuel engines. The
problem with hydrogen filling stations also remains an
issue.

[0003] Electric motors for cars have also been devel-
oped; however, their use is minimal today due to the elec-
tric battery weight and a relatively short range under 200
km. The hybrid engines only provide a partial solution of
the emission problem as they use fossil fuels too.
[0004] Withthe rise of road traffic, mortality and injuries
in road accidents as a consequence of driver’s failure
increase proportionally.

[0005] There have been permanent attempts to create
automatic traffic systems with driverless computer
steered vehicles. Particularly, the systems using vehicles
with electric motors only. It will have considerable impact
on the environment, climatic changes, traffic safety and
other aspects of the transport system. A lot of driverless
cars and car steering systems have been invented.
Known are for example vehicle steering systems with
permanent tracks, with built-in electric guiding wire, light
reflection, radio guidance system, guidance by fluores-
cent material on the pathway or GPS satellite controlled
navigation, etc. Such systems are described as prior art
in the patent US 3935922, These driverless steering sys-
tems are usable only for special applications and are not
appropriate for regular city transport.

[0006] The document US 5318143 (Parker, Roan)
teaches a lane sensing system (20) which comprises a
processor (22) operable to drive an infrared optical trans-
mitter (24). Light is reflected by a center stripe (18) placed
in the center of a highway lane. Reflected lightis received
in right and left receivers (26) and (28). The processor
(22) uses the information to control a power steering con-
trol system (30) and a speed control system (32). Infor-
mation may be encrypted into the center stripe (18) and
used by processor (22) to control the speed of the vehicle
(10) or to display information to an operator of the vehicle
(10) through a display system (34). However, such meth-
od is based on light reflections registered by two infrared
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receivers. In the case of US 5318143 method the preci-
sion of guidance (evaluated by the inventor to several
cm) depends on the quality of reflection, which depends
on the amount of dirt on the road. Secondly, the earlier
method does not contain radiofrequency scanning nor
does it contain certain type of info-line, but simple guide-
line painted on the road surface. Since the US 5318143
does not suppose fully automatic drive, the driver may
damage the guideline when he deviates from correct di-
rection and crosses the guideline during braking. More-
over, the optical imaging device used in US 5318143
does not allow obtaining a clear image of the splitting
guidelines on the intersection.

[0007] The document US 5148898 (Musachio) de-
scribes atransportation system (10) including electric ve-
hicles (12) which comprises aroadway (14) having a load
bearing surface, an electric power rail (16) extending lon-
gitudinally along the roadway (14) and having a power
bus and a default electrical potential level, the rail (16)
being divided into individually energizable, longitudinally
aligned segments (20), and control circuits (38) associ-
ated with each energizable segment (20) for connecting
each segment (20) of the power rail (16) either to the
power bus or the default electrical potential level upon
actuation. From Fig. 1, 2 and 3 and from the description
it can be concluded that the electric power system pro-
posed in Us 5148898 is so complicated and expensive,
thatit is not known on usage of this proposal for 18 years.
There are many commercially available electric traction
systems used in trams, trolleybuses etc. Other than elec-
trical traction systems are not convenient for the auto-
matic driverless cars.

[0008] The document US 5111401 (Everett et al) de-
scribes a navigational control system that directs an au-
tonomous vehicle to travel along a floor from a first loca-
tion to a destination within an environment, and includes
a propulsion module having a processor that receives
navigation control signals for directing the motion of the
module and provides position signals. At least one re-
flective, encoded stripe is applied to the floor of the en-
vironment. If stripe detecting device, mounted to the mod-
ule, detects the stripe, recognition signals are provided.
Ranging means mounted to the module measures the
range between the vehicle and any object within a pre-
determined distance of the vehicle. A host computer de-
termine an initial path for the vehicle to follow in order to
reach the destination; provides the navigation control sig-
nals to the processor; receives data from the processor
for determining an estimated dead-reckoning position of
the vehicle; and receives the recognition signals for di-
recting the vehicle to follow the stripe if any of the coor-
dinates of the stripe are coincident with the coordinates
of the initial path. The position estimation of the vehicle
is updated by the host computer as the vehicles travels
along the initial path. The updated position is functionally
related to the coordinates of the detected region of the
stripe and to the estimated dead-reckoning position. If
the ranging means measures an obstruction blocking the
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initial path, the module is directed to avoid the obstruc-
tion. From Fig. 8 and from the description can be con-
cluded that the US 5111401 solution describes an au-
tonomous vehicle for industrial area, which is a complete-
ly different vehicle, than the driverless car. The speed of
vehicles described in US 5111401 is usually 10-20 km/h.
Transport systems similar to that described in US
5111401 are commercially available, but they are not
suitable for automatic transport system for passengers.
The purpose of scanner used in US 5111401 is different
to the one used in present invention too.

[0009] The document W09521405 (Davis, Zelinko-
vsky) describes atransport system which includes acom-
munications network and one or more vehicles each hav-
ing an on-board control and data exchange unit, wherein
the communications network includes a transport control
unit; and a plurality of road units (10) arranged in series
along a vehicle travel route, each road unit being adapted
for communication with the transport control unit so as
to exchange data therewith, and being further adapted
for direct communication with at least two road units po-
sitioned adjacent thereto, wherein the on-board control
and data exchange unit includes transceiver apparatus
for communicating with each of the plurality of road units
in series while travelling therepast, data processing ap-
paratus connected to the transceiverapparatus, and con-
trol apparatus, connected to the data processing appa-
ratus for selectably controlling and sensing any of a pre-
determined plurality of vehicle operating functions in re-
sponse to signals received by the transceiver apparatus
from the road units. However, from statements found on
pages 17 and 22: "selectable manual control, in prede-
termined situations is retained.", it can be concluded that
system proposed inW09521405 is merely semiautomat-
ic. Moreover, the W09521405 contains following state-
ments: "The road units are arranged in series along a
multi-channel communication cable". "Communication is
carried out between road units, vehicles and transport
controlunit”". Thus, the method proposed by W09521405
is very expensive and complicated. Expensive multi-
channel communication cables and active road units
have to be built into the road. The communication be-
tween road units, vehicles and transport control unit is
producing a lot of data, for which transport control units
at various hierarchical levels has to be used (see Figs.
1and 2in W09521405). Disadvantages of such complex
hierarchical level control system are obvious: a) high
price, b) slow decision process because of large data
flow form which appears a slow reaction of the vehicles
in unexpected situations, which can be dangerous for
passengers, ¢) increased probability of malfunction be-
cause of complexity of the system. As from statement in
WO09521405 on page 22:. "the longitudinal reception
range (typically 1.2 meters) of the two centering antennae
44 overlaps the beginning of the longitudinal reception
range of a main communication antenna 56" and form
Figs. 4a and 4b in W09521405, it is possible to estimate
transversal precision of the vehicle guidance to at least
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10 cm. In W09521405 on page 38 is stated: "...the dis-
tance 2.5 meters) between road units", which is a longi-
tudinal precision of the W09521405 transport system. A
shorter distance between road units in W09521405 sys-
temis very probably not possible because of interference
effects between them, which can spoil the reliability of
information. Unacceptable large transversal and longitu-
dinal precisions of W09521405 system can cause seri-
ous problems for vehicles passing intersections and in
the case of emergency breaking of vehicles. Very good
transversal and longitudinal precisions are necessary
conditions for using electric traction to bring the electric
power to the vehicle during the vehicle motion.

[0010] The status of art also recognizes driverless car
systems for regular roads using navigation by optical
cameras and sensors over-viewing traffic situation and
passing on information to the board computer steering
the motor vehicle. Vehicles of this type are expensive
and today used only as experimental models. The most
famous car of this type is "Boss" by General Motors, using
a combination of radar, optical sensor LIDAR and GPS
visualization systems. During the 2007 tests within the
city limits it reached an average speed of 15 km/h. It is
obvious that this type of car is still slow and it does not
reduce the number of road accidents and production of
greenhouse gases.

[0011] Patent US 200800047778 contains a naviga-
tion and steering system based on GPS navigation. The
communication between the vehicle and GPS satellites
is performed on long distances, which leads to slow ve-
hicle reaction times. Due to this problem this type of nav-
igation system is recommended only for agricultural ma-
chinery.

[0012] Thereare also cars using electromagnetic guid-
ance systems described in patents US 4006790, US
4855656, US 4344498, US 5175480, enabling to guide
a driverless car along electric cables built into the road.
This method however does not cover all aspects of rou-
tine automatic transport system such as: maintenance
of a safety distance between cars, correct turning at in-
tersections, automatic parking, electric energy supply
during long distance travels, etc.

[0013] Fromthe priorart, we know electrically powered
vehicles, where electric current to the motor is supplied
from batteries. A disadvantage of the electro-mobiles is
their short range, not exceeding 200 km despite using a
large amount of batteries, which in addition have a con-
siderable weight. The real need of electro-mobiles is un-
derlined by the "Better Place" project in which the Israeli
government approved a change of transport system in
the whole country to electro-mobiles. The project imple-
mentation is slated for 2011, when the first electro-mo-
biles by Renault and Nissan should be delivered to the
market. Electro-mobiles should have a very economical
consumption of only a 1.6 liters of petrol equivalent per
100 km. The disadvantage of the "Better Place" system
is a need to stop at the exchange stations, where dis-
charged batteries have to be exchanged for new. Within
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the project, 500,000 exchange stations should be builtin
Israel, which is capital intensive.

[0014] Known are also hybrid engines for motor vehi-
cles, but they solve the emission problem only partially
as they still use fossil fuels for longer distances.

[0015] Vehicle actuation also uses hydrogenfuel cells.
Operation of such vehicles is still expensive and prob-
lematic, because a network of hydrogen fuel stations is
non-existent so far.

[0016] The existing problems involving mainly slow re-
action times of driverless car steering, which is attribut-
able to either a huge amount of information coming from
the optical systems, radars and sensors in the vehicles
of "Boss" type, or by enormous distances between vehi-
cle and satellites in the GPS navigation triggered a need
to create a system, which would allow using the driverless
cars in a computer controlled transport system on the
proposed type of roads. This will establish a computer
controlled order in the road traffic without emissions and
traffic accidents.

[0017] The result of this effort is the method for auto-
matic guidance of the motor vehicles on the roads and
automatic transport system described below.

Merit of the invention

[0018] The above described defects are in principle
eliminated by the invented method for automatic guid-
ance of the motor vehicles on roads, which operates on
the assumption that only driverless cars steered by a
board computer will be present on road. Considered are
electro-mobiles with electric motors. In this invention, the
term vehicle refers to a passenger car of the automatic
taxitype of different sizes, buses of different sizes, lorries,
motor vehicles of different types and sizes and special
motor vehicles. The board computer controls vehicle
guidance, movement parameters and vehicle actuator in
interaction with the telecommunication data exchange
either with the central computer and/or with the other
locally present board computers of surrounding vehicles.
The vehicle guidance is based on an optical imaging of
the guideline present on or in the surface of the road by
the optical guideline imaging device fixed on the vehicle.
Optical imaging device with a CCD camera is fixed under
the floor in the front part of the vehicle exactly on the
longitudinal vehicle axis. The board computer steers the
wheels according to the guideline image so that the ve-
hicle follows the guideline placed on the road. The board
computer evaluates all deviations between the guideline
image and the vehicle axis and transfers a command to
the steering device to turn wheels accordingly so thatthe
vehicle axis and its movement direction are positioned
exactly over the guideline. For safety reasons, the car is
equipped by a backup optical imaging device witha CCD
camera placed behind the first optical guideline imaging
device. In case of any malfunction of the first optical im-
aging device of the guideline, the vehicle will be steered
by the backup optical imaging device of the guideline.
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[0019] Theboard computercontrols vehicle movement
parameters by optical scanning of the info-line present
on or in the surface of the road by the info-line optical
imaging device fixed on the vehicle. In this case, the info-
line comprises a one dimensional bar code. The bar code
on any particular part of the road comprises coded infor-
mation about preset vehicle speed and/or its actual po-
sition and/orradius of the road curvature and/or guideline
splitting on the intersection and/or stopping point at an
intersection or a parking place and other necessary in-
formation. This coded information is scanned by the first
info-line optical imaging device. The second info-line op-
tical imaging device comprising two CCD cameras trans-
fers information to the board computer steering the ve-
hicle where for any reason the guideline is not scanned
or the information on the guideline position is missing in
the board computer or where the bar code was incorrectly
read by the first optical imaging device. In an alternative
version, the info-line can also be in the form of a 2D (two
dimensional) code comprising more information.

[0020] The board computer controls the vehicle move-
ment parameters, which are usually derived from optical
scanning of the info-line present on or in the surface part
of the road by at least one radiofrequency sensing device
fixed on the vehicle. In this case, the info-line represents
a radiofrequency code contained in the radiofrequency
chip. The radiofrequency code on any particular part of
the road comprises coded information on the preset ve-
hicle speed and/or its actual position and/or radius of the
road curvature and/or guideline splitting on the intersec-
tion and/or stopping point on an intersection or a parking
place and other necessary information.

[0021] According to the information from the bar code,
the board computer software modifies vehicle speed, by
the steering device turns the wheels so that the vehicle
follows the guideline, traces the car movement on the
map, ensures proper vehicle turning to the desired direc-
tion at intersections and stops the vehicle atintersections
or at an intended parking place. The bar code length
along the info-line depends on the preset vehicle speed
in the specific road section. Parts of the info-line which
share the same line code are called info-line sectors. In
road sections where vehicles accelerate or decelerate,
the length of the bar code sectors will adequately in-
crease or decrease respectively.

[0022] Animportantfeature of the automatic driverless
car system is the communication of the vehicle board
computer via telecommunication system e.g. GSM with
other locally present board computers of the surrounding
vehicles to solve immediate traffic issues. Each board
computer knows its instantlocation (address) on the road
map. It continually transmits the information on its instant
location (address) to the vehicles driving in front, behind
orinthe neighbouring lane. All vehicles travelin the given
lane at the same - preset speed. Each board computer
maintains a safety distance from other vehicles for cases
of acceleration, deceleration or even hard braking in dan-
gerous situations. The vehicle brakes in interaction with
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the surrounding vehicles to maintain a safe distance be-
tween them. The board computer calculates adequate
speed and time for a vehicle change lanes to be safe and
prevent collisions with other vehicles. The same algo-
rithm will be used at an intersection, where information
from the info-line will be used to follow the selected guide-
line.

[0023] Due to safety reasons vehicles are equipped
with a front scanner and side scanners to prevent colli-
sions should an unexpected obstacle emerge in the traffic
lane such as a human or animal. In such situation, the
vehicle stops immediately. The reaction time of the board
computer is considerably shorter than the human reac-
tion times. The vehicle brakes in interaction with the sur-
rounding vehicles to maintain a safety distance between
them. In the traffic system with computer controlled ve-
hicles measures will be taken to avoid presence of hu-
mans or animals on the road. The board computer is also
equipped with a self-diagnostics system to identify mal-
functions on a vehicle. In the case of a serious malfunc-
tion, the driverless vehicle will carry passengers to the
nearest parking place and ask them to get off the car and
then it will move to the nearest service point.

[0024] Inthe transport system contained herein involv-
ing motor vehicles steered by the board computers, the
essential component is a stationary central computer,
which is receiving information on instant position (ad-
dress) of each vehicle on the transport system map. The
central computer gives commands to all vehicles in the
system, maintains traffic flow and solves emergency sit-
uations. The central computer commands are obligatory
for each board computer of any vehicle in the system.
[0025] One of the features of the invented automatic
transport system is that the board computer controls pa-
rameters of at least one electric actuator and/or electric
battery in the vehicle. In the road sectors not allowing
installation of electric traction by which the electric actu-
ator could be powered, the board computer powers the
electric actuator from batteries. This solution will be used
mainly in urban areas. To the contrary, on roads with long
sections free of intersections typical for highways, or
roads connecting villages and the like, the board com-
puter controls the electric power flow through atleast one
electric power bus fixed on the vehicle from at least one
section of the electric traction located on an elevated part
of the road or placed on the road barrier.

[0026] Thefirst basicfeature of the invented automatic
transport system is a vehicle adapted for the movement
on a modified road. The second basic feature is the mod-
ification of the road for the movement of driverless vehi-
cles.

[0027] The vehicle comprises at least one electric ac-
tuator and at least one optical and/or radiofrequency info-
line imaging device. Each is oriented either optically
and/or by way of radiofrequency towards the road. At
least one power bus is oriented towards the road and/or
the road barrier. Further, it comprises a board computer
connected to at least one optical guideline imaging de-
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vice and at least one optical and/or radiofrequency info-
line imaging device, and on the output, it is connected to
the active parts of the power bus, steering device and
the electric actuator. The board computer is further con-
nected via a mobile telecommunication facility to the sta-
tionary central computer and/or other locally present
board computers of the surrounding vehicles.

[0028] The optical guideline imaging device and at
least one optical and/or radiofrequency info-line imaging
device in the vehicle contain a CCD camera. To the con-
trary, the radiofrequency info-line imaging device com-
prises a radio receiver with an antenna. Because the
guideline and the info-line scanning has to be functional
and reliable also at night, a lamp is installed in front of
the optical guideline imaging device and/or the optical
info-line imaging device. Also, a cleaning apparatus com-
prising a mechanical remover and/or vacuum cleaner
and/or ventilator could be installed in front of the optical
guideline imaging device and/or the optical info-line im-
aging device.

[0029] The road is on orinside its surface equipped by
at least one guideline and at least one info-line and at
least one partial and/or full electric traction installed on
the elevated part of the road or on the road barrier.
[0030] The guideline consists of a track with a longitu-
dinal contrast line in the middle.

[0031] The info-line consist of sectors of a bar or 2 D
code comprising traffic parameters; the preset vehicle
speed and/or its actual position and/or radius of the road
curvature and/or guideline splitting at an intersection
and/or stopping point atan intersection ora parking place
and another necessary information.

[0032] The info-line consist of a radiofrequency chip
containing a radiofrequency code comprising traffic pa-
rameters: the preset vehicle speed and/or its actual po-
sition and/orradius of the road curvature and/or guideline
splitting at an intersection and/or stopping point at an
intersection or a parking place and another necessary
information.

[0033] The advantages of the method for automatic
guidance of motor vehicles on roads and the automatic
transport system are obvious from the visible conse-
quences. It can solve the pressing issue of atmosphere
pollution by emissions from motor cars, which thereafter
cause a greenhouse effect and trigger serious climatic
changes on Earth. The invented transport system allows
using electrically powered vehicles whereby emissions
from cars arereduced to the zero. The invented transport
system will help to solve many problems such as climatic
changes, shrinking oil resources and rising petrol prices;
it will solve traffic issues such as traffic jams in cities or
on highways, parking issues, etc. The problem of toady’s
electro cars is their short range. The invented transport
system solves this problem by introducing electric trac-
tion installed on the elevated part of the road and/or the
road barrier. By doing this, we achieve unlimited vehicle
range within the transport system. At the same time, itis
necessary thatthe vehicles within the system with electric
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traction be controlled by computers, which are driving
more precisely and without the faults often committed by
drivers.

[0034] Further, a very important asset of the invented
transport system will be a considerable decrease of road
accidents, which are usually caused by faults and im-
proper driving of drivers. The social and economic effect
of the decrease of mortality and other road accidents will
be vast and unambiguously positive.

[0035] The invented transport system can replace all
present all kinds of terrestrial transport. For example, rail-
way transport will become non effective and comfortless.
The passenger will not need to travel to the railway sta-
tion, waitforthe train to transport him to the railway station
in another town, form which he has to travel to the chosen
address by another type of transport. The intercity taxi
described herein will arrive in any moment in front of his
house. It will transport him fast and comfortably to the
chosen destination in another town. The existing railway
corridors could be rebuilt to serve as fast arteries of the
invented transport system. Construction and mainte-
nance of the roads within the invented transport system
will be much cheaper than the construction and mainte-
nance of the railway tracks. The invented system can
also effectively and profitably utilize existing metro lines
or tramway corridors in the cities.

Brief description of the drawings

[0036] The method for automatic guidance of motor
vehicles on roads and automatic transport system will be
illustrated in detail within the particular implementations
shown on the drawings.

Fig. 1 shows the block scheme of the vehicle and
the whole system.

Fig. 2 shows a scheme of the road with a guideline
and an info-line for one traffic lane in one direction.
Fig. 3 shows a scheme of the road with a guideline
and the info-line, which is completed by an electric
traction installed on elevated part of the road and/or
ontheroad barrier for one trafficlane in one direction.

Description of the examples

[0037] It is understood that particular applications of
the invention are presented for illustration and not for
limitation of the technical solutions. The specialists, fa-
miliar with the prior art will find, or will be able to find
within routine experiments many equivalents to the par-
ticular solutions of this invention. Also, such equivalents
will fall under the claims presented in the invention. For
the experts familiar with the prior art, it will not be difficult
to identify proper dimensions, choice of materials and
construction designs for the application of the invention,
therefore such details were not disclosed.
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Example 1

[0038] In this example of particular application of the
invention, the method is described for automatic guid-
ance of the motor vehicles 1 on the roads 4 in the case
of supplying power from the battery 13 which is shown
in Fig.1. Only driverless vehicles 1 are considered mov-
ing on the roads 4 and controlled by the board computer
9. Considered are vehicles 1 equipped with electric ac-
tuators 2. The board computer 9 controls the steering of
the vehicle 1 movement and traction parameters in col-
laboration with the mobile data exchange both with the
stationary central computer 12 and also with the other
locally present board computers 9 of the surrounding ve-
hicles 1. The steering of the vehicle 1 is derived from the
optical scanning of the guideline 6 situated on the surface
of the road 4 by the optical guideline 6 imaging device
3.1fixed on the vehicle 1. The optical imaging device 3.1
with a CCD camera is fixed under the floor in the front
part of the vehicle 1 exactly on the longitudinal vehicle 1
axis. The board computer 9 steers the wheels according
to the guideline 6 image by means of a steering device
10 so that the vehicle 1 follows the guideline 6 placed on
the road 4. All deviations between the guideline 6 image
and the vehicle 1 axis are evaluated by the board com-
puter 9 and a command is transferred to the steering
device 10 to turn wheels accordingly so that the vehicle
1 axis and its movement direction get exactly over the
guideline 6. For safety reasons, the car 1 is equipped by
a backup optical guideline 6 imaging device 3.1 with a
CCD camera placed behind the first optical guideline im-
aging device 3.1. In case of any malfunction of the first
optical imaging device 3.1 of the guideline 6, the vehicle
1 will be steered by the backup optical imaging device
3.1 of the guideline 6.

[0039] The board computer 9 controls vehicle 1 move-
ment parameters by optical scanning 3.2 of the info-line
7 present on or in the surface of the road 4 by the info-
line optical imaging device 3.2 fixed on the vehicle 1. The
Info-line 7 comprises a bar code. The bar code on any
particular part of the road comprises coded information
on the preset vehicle 1 speed, its actual position, radius
of the road curvature, guideline 6 splitting at intersec-
tions, stopping point at an intersection or a parking place
and other necessary information. This coded information
is scanned by the first info-line optical imaging device
3.2. The second info-line optical imaging device 3.2 com-
prising two CCD cameras transfers information to the
board computer 9 steering the vehicle 1 in this case, when
due to any reason the guideline 6 is not scanned or the
information on the guideline 6 position in the board com-
puter 9 is missing, or where the bar code was incorrectly
read by the first optical imaging device 3.1.

[0040] According to the information from the bar code,
the board computer 9 software modifies the vehicle 1
speed, by way of the steering device 10 turning the
wheels so thatthe vehicle 1 follows the guideline 6, traces
the vehicle 1 movementon the road map, ensures proper
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vehicle 1 turning to desired direction at an intersection
and stops the vehicles 1 at an intersection or the intended
parking place. The bar code length along the info-line 7
depends on the preset vehicle 1 speed in the particular
road section. Parts of the info-line 7 sharing the same
bar code are called info-line 7 sectors. In the road sec-
tions where vehicles accelerate, or decelerate, the length
of the line code sectors will adequately increase or de-
crease respectively.

[0041] Animportantfeature of the automaticdriverless
car system is the communication of the vehicle 1 board
computer 9 via the telecommunication system 11 e.g.
GSM with the other locally present board computers 9 of
the surrounding vehicles 1 to solve actual traffic situa-
tions. Each board computer 9 knows its instant location
(address) on the road map. It continually transmits the
information on its instant location (address) to the vehi-
cles 1 driving in front, behind or in neighbouring driving
lane. Based on the information on the movement of the
surrounding vehicles 1, the board computer 9 maintains
a safety distance from the vehicle 1 driving in front of it.
Allvehicles 1 travel in the given lane at the same - preset
speed prescribed by the info-line 7. Each board computer
9 maintains a safety distance from other vehicles 1 also
in the case of acceleration, deceleration, or even hard
breaking in dangerous situations. The vehicle 1 brakes
in collaboration with the surrounding vehicles 1, to keep
a safe distance between them. The board computer 9
also calculates adequate speed and time for a vehicle 1
to change lanes so that it is safe and collisions with other
vehicles 1 are prevented. The same algorithm will be
used atintersections where the information from the info-
line 7 will be used to follow a selected guideline 6.
[0042] Dueto safety reasons, the vehicle 1is equipped
by afront scannerand side scanners to prevent collisions
in case unexpected obstacles such as humans or ani-
mals are on the road. In such situations, the vehicle 1
stops immediately. The reaction times of the board com-
puter 9 are considerably shorter than the human reaction
times. The vehicle 1 brakes in interaction with the sur-
rounding vehicles 1 to keep a safe distance between
them.

[0043] The board computer 9 is equipped also with a
self-diagnostics system monitoring defects onthe vehicle
1. In the case of serious defect, the driverless vehicle 1
will carry passengers to the nearest parking place, ask
them to get off the car, and then it will move to the nearest
service point.

[0044] The invented automatic transport system oper-
ates on motor vehicles 1 steered by the board computers
9 with the essential component being a stationary central
computer 12, which is getting information on instant po-
sition (address) of each vehicle 1 on the transport system
map. The central computer 12 gives commands to all
vehicles 1 in the system, maintains traffic flow and solves
emergency situations. The central computer 12 com-
mands are obligatory for each board computer 9 of any
vehicle 1 in the system.
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[0045] Road4 sections not allowing installation of elec-
tric traction 8 to power_the electric actuator 2, the board
computer 9 could power the electric actuator 2 from bat-
teries 13. This kind of operation will be used mainly in
urban areas.

Example 2

[0046] This example of particular application of the in-
vention describes the second method for automatic guid-
ance of the motor vehicles 1 on the roads 4 in the case
of supplying power from electric traction 8. The charac-
teristics from Example 1 are identical, but they are en-
hanced by new ones. On roads 4 with long sections with-
out intersections, or exits typical for highways, or roads
4 connecting villages and the like, the board computer 9
controls electric power flow through at least one power
bus 5 fixed on the vehicle 1 from at least one section of
the electric traction 8 located on elevated part of the road
4.

[0047] Alternatively, in this method for automatic guid-
ance of the motor vehicles 1 on the roads 4, the board
computer 9 controls electric power flow through at least
one power bus 5 fixed on the vehicle 1 from at least one
section of the electric traction 8 located on or in the road
barrier 14.

[0048] Within practical operation of driverless vehicles
1 controlled by a board computer 9, it is possible in ac-
cordance to the situation to combine supply of power
from batteries 13 with taking power from the electric trac-
tion 8.

Example 3

[0049] This example of particular application of the in-
vention describes the motor vehicle 1 as one part of the
automatic transport system, which is modified for the
movement on the road 4 as it is shown in Fig. 1., the
motor vehicle 1 comprises one electric actuator 2, two
optical guideline imaging devices 3.1 and two optical im-
aging devices 3.2 for the info-line 7 scanning. Each of
them is oriented towards the road 4. The vehicle 1 com-
prises an electric power bus 5 oriented towards the road
4. Further, it comprises a board computer 9 connected
toan optical guideline imaging device 3.1, info-line optical
imaging device 3.2 and connected to the action units of
the power bus 5 steering device 10 and electric actuator
2. The board computer 9 is by mobile telecommunication
system 11 connected with a stationary central computer
12 and with the other locally present board computers 9
of the surrounding vehicles 1. The optical guideline im-
aging device 3.1 and the optical info-line imaging device
3.2 of the motor vehicle 1 comprise CCD cameras. A
lamp is placed in front of the optical guideline imaging
device 3.1 and the optical info-line imaging device 3.2 of
the motor vehicle 1. A cleaning apparatus comprising a
mechanical remover and a ventilator is installed in front
of the optical guideline imaging device 3.1 and the optical
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info-line imaging device 3.2 of the motor vehicle 1.

[0050] In the case the electric actuator 2 in the vehicle
1 is using other voltage as the voltage in the electric trac-
tion 8, the vehicle 1 would comprise a voltage converter.

Example 4

[0051] This example of particular application of the in-
vention describes the motor vehicle 1 as one part of the
automatic transport system modified for the movement
on the road 4, expanding the application under Example
3. The motor vehicle 1 can also comprise an auto-diag-
nostic device, which is not obligatory. In another alterna-
tive, a cleaning apparatus comprising a mechanical re-
mover and a ventilator is installed in front of the optical
guideline imaging device 3.1 and the optical info-line im-
aging device 3.2 of the motor vehicle 1. In another alter-
native, the vehicle 1 is equipped with four electric actu-
ators, one on each wheel. In another version, the info-
line imaging device 3.2 could be replaced by a radiofre-
quency info-line imaging device 3.3 with a radio receiver
with antenna.

[0052] Alternatively, the vehicle 1 can comprise two
power buses 5 oriented towards the electric traction 8
located on the elevated part of the road 4, provided the
conditions on the road allow such arrangement.

Example 5

[0053] This example of particular application of the in-
vention describes one implementation of the road 4 as a
second partofthe automatictransport system, applicable
in the urban area, which is modified for the vehicle 1
movement as shown in Fig. 2. The road surface 4 is
equipped by one guideline 6 and one info-line 7. The
guideline 6 consists of a track with a longitudinal contrast
line in the middle. The info-line 7 consists of the sectors
of a bar code comprising movement parameters: the pre-
setvehicle 1 speed, its actual position, radius of the road
curvature, guideline 6 splitting at an intersection, a stop-
ping point at an intersection or a parking place and the
other necessary information. The guideline 6 and/or one
info-line 7 could be made in the form of a paint coat or a
stencil by means of pattern. They could be manufactured
also as plastic or metallic lines glued onto the road 4 or
by the other suitable method of attachment such as an-
choring units. The line surface could be dressed by trans-
parent hard varnish.

Example 6

[0054] This example of particular application of the in-
vention describes one implementation of theroad 4 as a
second partofthe automatictransport system, applicable
in the urban area, which is modified for the vehicle 1
movement, extending the implementation from Example
5. Theroad 4 isin or on its surface equipped by the info-
line 7, which consists of the sectors of a line code com-
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prising movement parameters described above. As an-
other alternative, the road surface 4 is equipped by the
info-line 7, which consists of radiofrequency chips con-
taining a radiofrequency code comprising traffic param-
eters described above. In another alternative, the road
surface 4 is equipped by several guidelines 6 and several
info-lines 7.

[0055] Itshould be clarified thatin scope of theinvented
integrated automatic city transport system all kind of ve-
hicles 1 as passenger cars of the automatic Taxi type of
different sizes, buses of different sizes, lorries, special
motor vehicles are steered by board computers 9 and
actuated by electric actuators. Motor vehicles 1 travel
down the guideline 6 by the same - preset speed pre-
scribed by the info-line 7. Passenger vehicles 1 are of
the Taxi type for two, four or more passengers. The ve-
hicles 1 will be parked in parking stands where they will
recharge their batteries 13 from the electric power point
built-in the parking stand from electric traction 8 located
under the vehicle 1. Batteries 13 allow the vehicle to drive
a distance inside the city of maximum 20 - 50 km. When
a passenger comes to the vehicle 1, the door opens.
Passengers get on and on the board computer 9 control
console inputs the desired destination. After inserting a
credit card, the board computer calculates the traffic fee.
The door closes and with the road free, the Taxi moves
from the parking stand to the acceleration lane or directly
to the driving lane where it will travel at a preset speed,
maintaining communication with the surrounding vehi-
cles 1 and maintaining a safety distance between them.
This way passengers are carried via an optimal route
according to the city electronic map to the desired des-
tinations. After passengers get off, the vehicle 1 is ready
to transport other passengers. This solves parking prob-
lems. The traffic in the town is smooth and fast due to
the control and regulation by a stationary central compu-
ter 12. The speed in the town is matched to the character
of the roads, in particular sections it can reach up to 100
km/h. If there is no vehicle 1 in a parking place, the pas-
senger could call it by a mobile telephone. No driving
licence is necessary for passengers.

[0056] Cargo vehicles 1, buses and special vehicles
operate on a similar principle. A cargo vehicle 1 of the
corresponding size will come upon a phone request to a
loading place. After loading, the customer will provide
the board computer 9 with the address to which the goods
should be transported to. He will insert the credit card to
which the transport fee will be debited. The vehicle 1 will
transport the goods to the required destination, where
the recipient will unload it. The vehicle 1 is ready for fur-
ther transport. The stationary central computer 12 will
dispatch it to the required location.

[0057] Special vehicles, such as ambulances, police
cars, fire brigade cars, service and other vehicles will
have the option of manual steering to be able to exit the
computer controlled transport system. Also other cargo
or passenger vehicles, which need to drive outside the
invented transport system e.g. to building sites, etc. will
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be equipped with manual steering. When a vehicle
equipped with the manual steering will arrive to the in-
vented automatic transport system, its steering will be
taken over by the board computer 9.

Example 7

[0058] This example of particular application of the in-
vention describes the second implementation of the road
4 as a second part of the automatic transport system,
applicable in the intercity area, modified for the vehicle
1 movement as shown in Fig. 3. The essential part of the
road 4 is described in Example 5 and alternatively also
in Example 6. A distinctive feature is that it comprises at
least one partial or full electric traction 8 located on ele-
vated parts of the road 4 and/or in the road barrier 14.
[0059] It should be clarified that the invented integrated
intercity transport system is a proper solution for inter city
transport. The guidelines 6 and info-lines 7 are painted
onto the highways driven by passengers or cargo vehi-
cles 1. Passenger transport is covered by Intercity Taxi
adapted for high speed driving.

[0060] Passengers geton and put in the desired des-
tination into the board computer 9 control console. Pas-
sengers in the city will order an Intercity Taxi to their in-
dividual addresses. After boarding, passengers will input
the address in the target city and pay by a credit card.
The intercity Taxi will carry passengers to their required
addresses via optimal routes. On roads 4 with long sec-
tions without intersections, the electric traction 8 is locat-
ed ontheroad barrier 14, which feeds the vehicle 1 power
through the electric power bus 5 inform of a trolley located
on the side of the vehicle 1 for its movement and also for
battery 13 recharge.

[0061] The right lane of a four-lane highway is ear-
marked for heavy motor vehicles 1 such as lorries or bus-
es driving at lower speed. The left lane will be reserved
for passenger and lighter cargo vehicles 1 travelling at
high speed. All vehicles 1 will travel in the given lane at
same - preset speed and maintain safety distances be-
tween them. In the middle of the highway there will be
the usual median separating barrier 14. For safety rea-
sons, traffic lanes are separated by lower barriers 14,
which will keep the vehicle 1 within the lane in emergency
cases until halt. The transition lanes from slower to faster
lane are located after each intersection. An acceleration
lane, in which the vehicle 1 increases its velocity to the
fast lane is located between slow and fast lane. At the
end, the accelerating lane it will change to the high speed
lane. Similar process will occur before an intersection at
which the vehicle 1 will turn. First, it will switch to the
deceleration lane and then it will travel in the slow lane
and turn at the intersection. At the intersection and in the
switching points there is no electric traction 8 and the
electric vehicle 1 is powered by batteries 13.
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Industrial usability

[0062] The invented method for automatic guidance of
the motor vehicles on the roads and the automatic trans-
port system will most probably find its use in large areas
and international transport systems and also in local in-
dustrial systems.

Claims

1. A method for automatic guidance of a motor vehicle
(1) with an electric actuator (2) on a road (4), com-
prising optical and/or radiofrequency scanning of a
guideline (6) consisting of a track with a longitudinal
contrast line and/or radiofrequency line situated on
or in the surface of the road (4), a board computer
(9) and a optical and/or radiofrequency guideline im-
aging device (3.1) located on the vehicle (1) and a
steering of the vehicle is derived from the optical
and/or radiofrequency scanning of the guideline, so
the board computer (9) knows its instant location on
a road map, characterised in that the guidance is
executed only by the board computer (9) which co-
ordinates direction guidance, driving parameters
and the vehicle (1) actuator (2) in interaction with a
mobile data transfer by means of a mobile telecom-
munication network (11) both from a stationary cen-
tral computer (12) and from other locally present
board computers (9) of surrounding motor vehicles
(1), while driving parameters of the vehicle (1) are
derived from the optical and/or radiofrequency scan-
ning of an info-line (7) situated on or in the surface
of the road (4) by optical and/or radiofrequency info-
line imaging devices (3.2, 3.3) located on the vehicle

M.

2. The method of claim 1 wherein driving power for at
least one electric actuator (2) and/or battery (13) of
the vehicle (1) is derived from electric energy take-
off by at least one electric power bus (5) fixed on the
vehicle (1) and having at least on one section orient-
ed towards the road (4) and/or towards the road bar-
rier (14) from an electric traction (8) located on or in
the surface of the road (4) and/or in the road barrier
(14).

3. An automatic transport system comprising a motor
vehicle (1) with an electric power drive adapted for
driving on a road (4), further comprising at least one
electric actuator (2), an optical and/or radiofrequen-
cy guideline imaging device (3.1) and a guideline (6)
consisting of a track with a longitudinal contrast line
and/or radiofrequency line located on or in the sur-
face of the road, a board computer (9) connected via
input data with at least the optical and/or radiofre-
quency guideline imaging device (3.1), at least one
partial and/or full electric traction (8) located on the
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surface of the road (4) and/or in the road barrier (14),
and in terms of output data the board computer is
connected with active elements of an electric power
bus (5), an steering device (10) and the electric ac-
tuator (2), the board computer (9) is further intercon-
nected by means of a mobile telecommunication net-
work (11) with both an stationary central computer
(12) and also with other locally present board com-
puters (9) of surrounding vehicles (1), character-
ised in that the system further comprises at least
one optical and/or radiofrequency info-line imaging
device (3.2., 3.3) oriented towards the road (4),
which is on or in its surface furnished by at least the
guideline (6) and at leastone info-line (7) and atleast
the electric power bus (5) oriented towards the road
(4) and/or to the road barrier (14), and at least the
optical info-line imaging device (3.2, 3.3) comprising
a high precision CCD camera and/or radiofrequency
info-line scanning device (3.2) and the vehicle (1)
comprises a radio receiver with an antenna so the
board computer (9) knows its instant location on the
road map, and the info-line (7) consists of the sectors
of a bar or 2D codes and/or radiofrequency chips
containing radiofrequency codes comprising driving
parameters: the preset vehicle (1) speed and/or its
actual position and/or radius of the road curvature
and/or guideline (6) splitting at an intersection and/or
a stopping point position at an intersection or a park-
ing place.

Patentanspriiche

Methode fir automatisches Fiihren eines Kraftfahr-
zeuges (1) mit elektrischem Antrieb (2) auf der Fahr-
bahn (4), einschliel3lich optisches und/oder Radio-
frequenz-Ablesen der Flihrungslinie (8), bestehend
aus einer Bahn mit |&angslaufender Kontrastlinie
und/oder Radiofrequenzlinie, die auf oder innerhalb
der Oberflache der Fahrbahn (4)platziert, eines
Bordcomputers (9) und eines optischen und/oder
Radiofrequenz-Darstellungsgerats (3.1) der Fih-
rungslinie das am Fahrzeug (1)angebracht ist, und
wo die Fahrzeugsteuerung von der optischen
und/oder Radiofrequenz-Aufnahme der Flihrungsli-
nie abgeleitet ist, also kennt der Bordcomputer (9)
seine momentane Lage auf der StralRenkarte, die
dadurch gekennzeichnetist, dass die Fihrung nur
durch den Bordcomputer (9) durchgefiihrt wird, der
die FUhrungsrichtung, die Steuerungsparameter so-
wie den Antrieb (2) des Fahrzeugs (1) koordiniert,
und das in Interaktion mitder mobilen Datenubertra-
gung durch mobile Telekommunikationsnetze (11),
und zwar sowie aus einem stationaren Zentralcom-
puter (12), als auch aus anderen értlich anwesenden
Bordcomputern (9) umliegender Kraftfahrzeuge (1),
wahrend die Steuerungsparameter des Fahrzeugs
(1) aus dem optischen und/oder Radiofrequenz-Ab-
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lesen der Infoline (7)abgeleitet sind, die auf oder in-
nerhalb der Oberflache der Fahrbahn (4) platziert
ist, mithilfe eines am Fahrzeug (1) angebrachten op-
tischen und/oder Radiofrequenz-Darstellungsge-
rats (3.2, 3.3) der Infoline.

Methode laut Anspruch 1, in der die Steuerungskraft
fir mindestens einen elektrischen Antrieb (2)
und/oder eine Batterie (13) des Fahrzeugs (1) von
der Abnahme elektrischer Energie Uber mindestens
eine elektrische Speisungs-Hauptleitung (5) abge-
leitet ist, die am Fahrzeug (1) befestigt ist und dabei
mindestens ein ihr Teil in Richtung Fahrbahn (4)
und/oder in Richtung Leitplanke (14) orientiertistvon
der innerhalb oder auf der Oberflache der Fahrbahn
(4) und/oder in der Leitplanke (14)platzierten elek-
trischen Traktion (8.)

Das automatische Beforderungssystem besteht aus
einem Kraftfahrzeug (1) mit elektrischem Antrieb der
angepasst ist zum Steuern auf der Fahrbahn (4),
desweiteren besteht es aus mindestens einem elek-
trischen Antrieb (2), einem optischen und/oder Ra-
diofrequenz-Darstellungsgerat (3.1) der Fihrungsli-
nie und einer Flihrungslinie (6), bestehend aus einer
Bahn mit langslaufender Kontrastlinie und /oder ei-
ner auf oder innerhalb der Oberfldche der Fahrbahn
(4) platzierten Radiofrequenz-Linie, einem Bord-
computer (9), der mithilfe von Eingangsdaten min-
destens mit einem optischen und/oder einem Radi-
ofrequenz-Darstellungsgerat (3.1) der Flihrungslinie
verbundenist, sowie mindestens mit einer teilweisen
und/oder vollstandigen elektrischen Traktion (8), die
auf oder innerhalb der Oberflaiche der Fahrbahn
(4)und/oder in der Leitplanke (14) angebracht ist, im
Bereich der Ausgangsdaten des Bordcomputers ist
dieser mit aktiven Partikeln der elektrischen Spei-
sungs-Hauptleitung (5), der Steuerungsanlage (10)
und des elektrischen Antriebs (2) verbunden, der
Bordcomputer (9) ist desweiteren gegenseitig durch
mobilen Telekommunikationsnetz (11) sowohl mit
stationarem Zentralcomputer (12) als auch mit an-
deren, sich in der N&he befindenden, Bordcompu-
tern (9) umliegender Fahrzeuge (1)verbunden, die
dadurch gekennzeichnet sind, dass das System
desweiteren mindestens ein optisches und/oder Ra-
diofrequenz-Darstellungsgerat (3.2, 3.3) der zur
Fahrbahn (4) orientierten Infoline einschliel3t, dabei
ist diese Infoline auf oder innerhalb ihrer Oberflache
mit mindestens einer Flihrungslinie (6) ausgestattet,
sowie mit mindestens einer Infoline (7) und mindes-
tens einer elektrischen Speisungs-Hauptleitung (5)
diein Richtung Fahrbahn (4) und/oder Richtung Leit-
planke (14) orientiert ist, und mit mindestens einem
optischen Darstellungsgerat (3.2, 3.3) der Infoline,
das CCD Kameras mit hoher Genauigkeit und/oder
ein Radiofrequenz-Ablesegerat (3.2) der Infoline
enthalt, und ein Fahrzeug (1) das einen Radioemp-
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fanger mit Antenne hat, also kenntderBordcomputer
(9) seine momentane Lage auf der StraRenkarte, wo
sich die Infoline (7) aus Sektoren eines EAN- oder
eines Flachencodes und/oder aus Radiosequenz-
Chips, die Radiosequenz-Codes enthalten, zusam-
mensetzt, die die folgenden Steuerungsparameter
enthalten: Vorwahl der Geschwindigkeit des Fahr-
zeuges (1) und/oder seine aktuelle Lage und/oder
den Radius der Fahrbahnkrimmung und/oder die
Trennung seiner Fuhrungslinie (6) an einer Kreu-
zung und/oder seine Anhaltestelle an der Kreuzung
oder die Stelle seines Einparkens.

Revendications

Procédé de guidage automatique d’un véhicule a
moteur (1) avec un entrainement électrique (2) sur
la route (4), comprenant la détection optique et/ou
par radiofréquence de la ligne de guidage (6), con-
sistant en une piste avec la ligne contrastante lon-
gitudinale et/ou la ligne de radiofréquence située sur
ou dans la surface de la route (4), un ordinateur de
bord (9) et un dispositif d’affichage optique et/ou par
radiofréquence (3.1) de la ligne de guidage située
sur le véhicule (1) et ol la conduite du véhicule est
dérivée de la détection optique et/ou par radiofré-
quence de la ligne de guidage, 'ordinateur de bord
(9) connait donc sa position actuelle sur la carte rou-
tiere, caractérisé en ce que le guidage n’estréalisé
que par lordinateur de bord (9) qui coordonne la
direction du guidage, les parametres de commande
et 'entrainement (2) du véhicule (1) en interaction
avec la transmission mobile de données par I'inter-
médiaire du réseau de télécommunication mobile
(11) a partir de l'ordinateur central fixe (12) et
d’autres ordinateurs de bord locaux (9) des véhicules
amoteur environnants (1), tandis que les parameétres
de commande du véhicule (1) sont dérivés de la dé-
tection optique et/ou par radiofréquence de la ligne
d’information (7) située sur ou dans la surface de la
route (4) a l'aide du dispositif d’affichage optique
et/ou par radiofréquence (3.2, 3.3) de la ligne d’in-
formation située sur le véhicule (1).

Procédé selon la revendication 1 ou la force d’en-
trainement est dérivée pour au moins un entraine-
ment électrique (2) et/ou la batterie (13) du véhicule
(1) de la consommation de I'’énergie électrique par
intermédiaire d’au moins un bus d’alimentation
électrique (5) monté sur le véhicule (1) et ayant au
moins une partie orientée vers la route (4) et/ou vers
la glissiere de sécurité (14) a partir de la traction
électrique (8) située sur ou dans la surface de la
route (4) et/ou dans la glissiére électrique (14).

Le systeme de transport automatique est constitué
d’un véhicule a moteur (1) avec un entrainement
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électrique congu pour la conduite sur la route (4), il
comprend ensuite au moins un entrainement élec-
trique (2), le dispositif d’affichage optique et/ou par
radiofréquence (3.1) de la ligne de guidage et la ligne
de guidage (6) comprenant la ligne contrastante lon-
gitudinale et/ou la ligne de radiofréquence située sur
ou dans la surface de la route, I'ordinateur de bord
(9) connecté par l'intermédiaire des données d’en-
trée au moins avec un dispositif d’affichage optique
et/ou parradiofréquence (3.1)delaligne de guidage,
au moins une traction électrique partielle et/ou com-
pléte (8) située sur ou dans la surface de la route (4)
et/ou dans la glissiére électrique (14), dans la zone
des données de sortie de l'ordinateur de bord, il est
relié aux particules actives du bus d’alimentation
électrique (5), du dispositif de commande (10) et de
’entrainement électrique (2), 'ordinateur de bord (9)
est ensuite relié par 'intermédiaire du réseau de té-
|écommunication mobile (11) avec l'ordinateur cen-
tral fixe (12) et avec les autres ordinateurs de bord
locaux (9) des véhicules a moteur environnants (1)
caractérisés en ce que le systétme comprend en
outre au moins un dispositif d’affichage optique et/ou
parradiofréquence (3.2, 3.3) de laligne d’information
orientée vers laroute (4) qui est équipée surou dans
sa surface d’au moins une ligne de guidage (6) et
une ligne d’information (7) et d’au moins un bus d’ali-
mentation électrique (5) orientévers laroute (4) et/ou
vers la glissiere de sécurité (14), et d’au moins un
dispositif d’affichage optique (3.2, 3.3) de la ligne
d’information comprenant une caméra CCD haute
précision et/ou undispositif de détection par radiofré-
quence (3.2) de la ligne d’information et un véhicule
(1) comprenant un récepteur radio avec antenne,
’ordinateur de bord (9) connait donc sa position ac-
tuelle sur la carte routiére ou la ligne d’information
(77) est constituée des secteurs du code a barres
ou du code 2D et/ou des puces radiofréquence con-
tenant les codes radiofréquence comprenant les pa-
rametres de contrdle : la présélection de la vitesse
du véhicule (1) et/ou sa position actuelle et/ou le
rayon de courbure de la route et/ou la division de la
ligne de guidage (6) au carrefour et/ou la position
d’arrét au carrefour ou I'espace de stationnement.
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ELJARAS A GEPJARMUVEK AUTOMATIKUS VEZETESERE
UTAKON £S AUTOMATIKUS SZALLITORENDSZER

Szabuadalmi igénypontnk

L

Lak
s

Fliaras egy wépidomi (1) automatikus verstésére egy udttesten (4}, amely tendelkezik egy
eillammen  akindtorral  (odkodetd  szerkezettell (33, ahol sz magdban fopldia 2
Kovetkezdiet ogy veratbonal (angolul; guideline”™) (6) optikal és/vagy rédiofrekvencids
letapogatdss, amely egy pilyabal G amely rendelkezik epy hosszdsdgl  irdnyd
kontrasztvonallal {angolul: .contrast line™ ésfvagy radidfrekvencids-vonallal {angolel
radiofrequency line™), amely az dtiestneb (4) u foliiletén vagy abban vap elbelyezve, ahol
egy fodélzeti srxamitogep (9) S a vezetdvonal egy optikai defvagy radiofrekvencids
képatkous berendezdse (3.1) van elhelyerve a gépjdmyin (1) & a gépjlom irdnyitdss a
vezetbvonalnak az optikal Ss/vagy rddiofrekvencids letapogatdsdbol adodik, fgy
fedélzeti sedamitdedp (93 ismeri annuk » pillanainyi helyestet egy U (ktzlekedest)

irkepen, azzal jellemesve, hogy a vezetds csak a fedélzeti sedmitdgép () dlal vau
megvaldsitva, amely koordindlis » vezetdsl frdnyl, a verdrldsi paramétereket & &
gépiirmiingk (1) az aktuStordt (mitktdtetd szerkezetét) (2) interakcidban gy mobil
adatdtvitellel egy mobil telekommunikicios héloza (11} révén mind egy helyhez kst
ktzpomti szamitdesptd] (12) mind 2 koryezd gépiarmivek (1) mds lokdlisan jelen fevd
fad€lzeti szamitdgspeitdl (9), wmiy a vl (1) veedrldsl paraméterei egy informidcids
vonalnak  (info-vonalnak) (70 az optikai Ssivagy radisfrekvencids  letapogatdsbol
adddnak, amely az Giestek (4 a felilletdn vagy ubban van elhelyesve, ax informicids
vonal tinfo-venal) egy optikal Ssfvagy radivfrekvencids kepalkoto berensdezésének (3.2,
331 8 segfsdgdvel, amely a jhrmiiven (1} vap elhelyezve.

Flisrds #2 1. igdnypont szering, shel a meghajté erd (eljesftmény) a phrmd (1) legadabb
ey villamos akivdtora (imiiktdietd seerkerete) (2) ésfvngy akbumulators (13} sz2dmdra
slektromos  energia felvitelebdl szarmasik legaldbb egy  elektromos energin-busy
GGramellats sin) (8) révén, amely o jdrmire {1} van rogadive & rendelkezik legaldbb egy
résszel, amely a2 dtest {4) feld edvagy s Ge-szalagkorlat (14) feld van wlnyitva, egy
slektromos meghajtdshdl (villamos vontatébdl, angolul electric traction”™ ) (8), amaly ax
attestiiek (4 a felitletdén vagy abban dsfvagy s dt-szalagkorkithan (14 van elhelyesve.

Automatikus  széllitorendszer, amely  magaban foglal egy elektromos  meghajiass
eépidrmiivet (1), amely alkalmassd van tdve, hogy legyen vezutve egy Gitesten {4), ahol
az tovibba magdban foglal legalibb epy villamos aktudtort {mltkodiotd szerkezetety (23, 0
vezetivonal gy optikat éxfvagy tidicfrekvencids képalkoto berendezdsct (3.1) & egy
vezetbvonalal (&), amely egy palyabol 4l amely rendelkerik sgy hossadsdg irdnyn
kontrasztvonalial (angolul contrast line”) éy/vagy rididfrekvencias-vonallal (angohd:
radiofrequency Hoe™, amely gz Giestnek (4) a felitlerdn vagy abban van ethelyexve, egy
fedélzeti szamitdgépet (9), amely bemeneti udatok révén Ossze van kapesolva legalabb a
vezetdvomal optikai ésfvagy radidirekvencids képatkotd berendezésével (310, legalibl
ey résxleges Ss/vagy teljes elektromos meghajtdst (villamos vontutot, angolul: elevtric
waction”s (R), amely az dttestnek (4) a felileten vagy abban defvagy az t-sealagkoridtban
(14) van elhelyerve, € u kimend adatok tekintetéhen, a feddlecti sedmitogep Ussze van
kapesolva egy slektromos energia-busz (rameliats sind (3) sgy Wwdnyitd berendezds (1)
& a villamos aktustor (mbkodierd szerkezet) (2) aktiv clemeivel, shol g faddlaen
szémitdedp (9) tovabbd kblestndsen Gssze van kapusolva egy mobil telekommenikdcids
falozat (1 1) révén mind egy halyhez kothut kbzponti szdmitdgéppel (12) mind a komyged
pépjarmévek (1) mds lokdlisan jelen lovi fedélzeti szdmitdadpeivel (9), azzal jellemesve,
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hogy a rendszer tovabbd mugdban foglalia az informdetds voual Gufo-vonal) legaldbb egy
sptikat ésfvagy radiofrekvencids képalkotd berendesdsét (3.2, 3.3), amely az dttest (4)
feld van irdnvitva, amely a feliletén vagy abban fel van sperelve lepalddd 4
verstbvenalial () & legaldbb egy informicids vonallal (ote-vonallal) (7), & az
elekiromos energia-buszi (dramellfw sint) (51, amely sz dntest (1) I8 defvagy o Q-
szalapghortdt (14 fele vay iranyitva, & Iegalibh az informdeids vonal (info-vonal) opiikat
képalkord berendezése (3.2, 3.3) magdban foglal egy nagy pontossdgd CUR kamerdt
gafvagy az informacids vonal (nfo-vonal) radicfrekvencids letapogatd berenderdse (33)
és a gpépiarmil (1) magéban foglal egy rddid-vevikésziitéket, amely vendellerzik egy
antenndval, {2y a fedélzeti szdmitogep (9) ismerl annak a pillanatayl helyzetdt egy G4
{kizlekedési) torképen, €5 az informacids vonsl Gnfo-vonal (7) a kovetkezdkbdl all: egy
vemalkod (harkad) vagy 2D-kod (bétdimenzios-kod) szektoraibéd Sefvagy ridicfrekvencids
chip-ekbol, amelyek tartalmaznak radidfrekvencids kodokat, ahol azok tartalmazeak @
kivetkezd verdnlésl paramétereket s jdrwlnek (1) az elire kivilasztol (heallitoity
sehessége  defvagy anmak a2 akiodlis pozicidja dsfvagy ae dttest gorbilletének
(kanyarulatanak) 2 sugara Ssfvagy a verotbvonal (6) megszakitisa egy keresziezddésndd
Ssfvagy ogy mepdligst belynek s pozividia egy keresxterddésnél vagy egy parkolds
helyen,
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