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(54) BUS WITH A VARIABLE HEIGHT WARNING SIGNAL

(57) The invention provides a bus (2), notably an ar-
ticulated low platform bus with an electric drive or a hybrid
drive. The bus comprises a vehicle detection module (30)
configured for detecting vehicle (50) such as a car, a van
or a motorbike, a height obtaining module (31) adapted
for obtaining the height (H) of the detected vehicle, and
a lighting system (24) with a lighting surface (26) adapted
for displaying a luminous picture (46) at least partially or
totally above the height (H) of the detected vehicle (50).
The height of the luminous picture (46) is adapted de-
pending on the size of the vehicle (50) for visibility pur-
poses. The invention also provides a lighting process for
a bus, and a corresponding computer program operated
on an inboard computer (34).
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Description

Technical field

[0001] The invention lies in the field of luminous warn-
ing signals for vehicles. The invention offers a bus with
an adaptative lighting system providing a luminous signal
to the environment, and notably to other vehicles. The
invention also provides a lighting process for a bus.

Background of the invention

[0002] Dense circulation in cities during rush hours re-
mains hazardous for people such as pedestrians and cy-
clists. Indeed, pedestrians and cyclists need to cross
roads between vehicles when the latter stop. However,
each vehicle may hide a danger such as another vehicle
driving in the opposite lane. If people do not check wheth-
er another vehicle arrives, an accident may occur. Chil-
dren leaving a school bus are peculiarly exposed.
Vehicles may be dotted with lighting systems warning
pedestrians that a dangerous situation is arising. Specific
lights are provided. However, these lights require an im-
portant power consumption. In addition, pedestrians may
fail to perceive the warning message, notably when they
are focussed on said vehicle, or on another feature
around. Moreover, the environment next to the vehicle
may enclose masks hiding the lights, rendering the warn-
ing signals less effective. Document JP 2015 116983 A
deals with a vehicle with a lighting device.
Document US 2016/0167648 A1 relates to autonomous
vehicle interaction with environment.

Technical problem to be solved

[0003] It is an objective of the invention to present a
bus, which overcomes at least one of the disadvantages
of the prior art. In particular, it is an objective of the in-
vention to improve safety.

Summary of the invention

[0004] According to a first aspect of the invention, a
bus is provided, notably an articulated bus. The bus com-
prises: a vehicle detection module configured for detect-
ing a vehicle such as a car, a van or a motorbike, a height
obtaining module configured for obtaining the height of
the detected vehicle, a lighting system with a lighting sur-
face adapted for displaying a luminous picture at least
partially or totally above the height of the detected vehi-
cle.
Preferably, the luminous picture is a second luminous
picture, the lighting surface being further configured for
displaying a first luminous picture at least partially below
the height of the detected vehicle, the lighting system is
notably configured for selectively switching from the first
luminous picture to the second luminous picture.
Preferably, the first luminous picture comprises a first

centre, and the second luminous picture comprises a
second centre which is above the first centre, the second
centre notably being above the height of the detected
vehicle.
Preferably, the second luminous picture is higher than
the first luminous picture, and/or the first luminous picture
is lower than the second luminous picture.
[0005] Preferably, the first luminous picture comprises
a first area, the second luminous picture comprises a
second area which is smaller than the first area, the sec-
ond area representing at most 50%, or 10% of the first
area.
Preferably, the first luminous picture comprises a first
width and a first height, the second luminous picture com-
prises a second width and a second height, the first width
being larger than the second width and/or the first height
is greater than the second height; the first width and the
first height notably extending on the whole width and/or
the whole height of the lighting surface respectively. Pref-
erably, the first luminous picture comprises a first lighting
intensity, and the second luminous picture comprises a
second lighting intensity which is higher than the first
lighting intensity. Preferably, the first luminous picture
comprises a first outline, and the second luminous picture
comprises a second outline which is shorter than the first
outline.
Preferably, the first luminous picture comprises a first
number of first luminous portions, and the second lumi-
nous picture comprises a second number of second lu-
minous portions, said first number being greater than the
second number.
Preferably, the bus comprises a window, the lighting sur-
face extending on the whole surface of said window, the
window notably being is a rear window or a side window.
Preferably, the window comprises an edge, the lighting
surface overlapping said edge, the edge notably being
an upper edge.
Preferably, the lighting system comprises a display
screen, notably a matrix of light emitting diodes, said dis-
play screen forming the lighting surface, the display
screen comprising a transparency of at least 40%.
Preferably, the bus comprises a bumper and a top, the
lighting surface being vertically at distance from the
bumper and/or the top. The top may be considered as a
summit.
Preferably, the bus comprises a monitoring system
adapted for detecting a danger and/or a road user, the
vehicle detection module notably being part of said mon-
itoring system, the lighting system being configured for
displaying a luminous picture upon detection of said dan-
ger, the lighting system being configured such that the
luminous picture is displayed toward said the road user.
Preferably, the luminous picture, notably the first lumi-
nous picture and/or the second luminous picture, is dis-
played in the field of visible light, notably with a frequency
ranging from 400THz to 770THz.
Preferably, the first luminous picture comprises a first
uppermost point, and the second luminous picture com-

1 2 



EP 3 738 829 A1

3

5

10

15

20

25

30

35

40

45

50

55

prises a second uppermost point which is above the first
uppermost point.
Preferably, the first luminous picture comprises a first
lowermost point, and the second luminous picture com-
prises a second lowermost point which is above the first
lowermost point.
Preferably, the height of the vehicle is a calculated height.
[0006] Preferably, the first luminous portions comprise
at least one portion which is similar or identical to one of
the second luminous portions or the second luminous
picture.
Preferably, the second luminous picture overlaps the first
luminous picture.
Preferably, the matrix of light emitting diodes comprises
a pitch comprised between 10 mm and 40 mm, values
included.
Preferably, the vehicle detection module is adapted for
identifying a road user outside the bus, notably a pedes-
trian or a cyclist, the lighting system being configured
such that the luminous picture meets said road user.
Preferably, the luminous picture comprises a warning sig-
nal, notably a flashing signal or a warning video.
Preferably, the luminous picture comprises a centre
above the height of the detected vehicle.
Preferably, the second area represents at most: 20%, or
10% or 5% of the lighting surface.
Preferably, the luminous picture is displayed by a pro-
portion of the lighting surface.
Preferably, the height of the vehicle is a maximum height
or an average height.
Preferably, the lighting system is configured such that
the lighting surface comprises a separation between the
first luminous picture and the second luminous picture.
Preferably, the lighting surface comprises a height of at
least 1 m, and a width of at least 1 m, preferably a height
of at least 2 m, and a width of at least 2 m.
Preferably, the first area measures at least 1 m2; and the
second area measures at most 0,50 m2. Preferably, the
lighting system is configured such that the detected ve-
hicle is detected behind the bus.
Preferably, the lighting system is configured such that
the detected vehicle is smaller than the bus, and/or the
lighting surface is in elevation with respect to the detected
vehicle.
Preferably, the lighting surface is a rear lighting surface.
Preferably, the vehicle is a rear vehicle.
Preferably, the lighting surface is configured for adapting
the height of the luminous picture upon the height of the
detected vehicle.
Preferably, the vehicle detection module is configured
for detecting vehicle smaller than the bus and/or whose
height is above the lighting surface.
Preferably, the vehicle detection module is configured
for detecting vehicle behind the bus and/or approaching
the bus.
Preferably, the second luminous picture overlaps the up-
per edge.
The feature "bus" is not an essential feature of the inven-

tion. It may be broadened to any vehicle or any vessel.
The size of the vehicle is not an essential aspect of the
invention.
It is another aspect of the invention to provide a bus which
comprises: a vehicle detection module configured for de-
tecting a vehicle such as a car, a van or a motorbike, a
height obtaining module configured for obtaining the
height of the vehicle, a lighting system with a lighting
surface adapted for displaying a luminous picture at least
partially or totally level with the roof and/or the top portion
of said vehicle.
It is another aspect of the invention to provide an assem-
bly for a vehicle, notably for a bus, the assembly com-
prising: a transparent glass, a vehicle detection module
configured for detecting vehicle such as a car, a van or
a motorbike, a size obtaining module adapted for obtain-
ing the height of the detected vehicle, a lighting system
with a lighting surface adapted for displaying a luminous
picture at least partially or totally above the height of the
detected vehicle, said lighting surface extending at least
on the whole surface of the glass.
It is another aspect of the invention to provide a bus which
comprises: a vehicle detection module configured for de-
tecting a vehicle such as a car, a van or a motorbike,
notably approaching from behind; a height obtaining
module configured for obtaining the height of said vehi-
cle; a lighting system with a lighting surface adapted for
displaying a first luminous picture, and for displaying a
second luminous picture at least partially above the
height of said vehicle upon detection of said vehicle,
wherein the first luminous picture is at least partially be-
low said vehicle; and/or below the second luminous pic-
ture; and/or wherein the uppermost point of the second
luminous picture is above the first luminous picture and
said vehicle.
It is another object of the invention to provide a bus com-
prising: a vehicle detection module configured for detect-
ing a vehicle such as a rear vehicle, a height obtaining
module configured for obtaining a height of said vehicle,
a lighting system with a lighting surface adapted for dis-
playing: a first luminous picture, and a second luminous
picture at least partially above said height,
the lighting system being configured for switching from
the first luminous picture to the second luminous picture
It is another aspect of the invention to provide a lighting
process for a bus, notably a low floor bus, said bus com-
prising a lighting system with a lighting surface adapted
for displaying a luminous picture, notably a first luminous
picture and a luminous picture, the lighting process com-
prising the steps: detecting a vehicle such as a car, a van
or a motorbike, obtaining the height of the vehicle, dis-
playing the luminous picture with the lighting surface, at
least partially or totally, above and/or at, the height of the
vehicle, the bus notably being in accordance with the
invention.
Preferably, at step obtaining the height is calculated by
a computer of the bus.
Preferably, at step displaying the luminous picture is dis-
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played toward said vehicle, said vehicle notably being
behind the bus and/or approaching said bus.
Preferably, the lighting process comprises a step board-
ing during or before step displaying. Preferably, the proc-
ess further comprises a step identifying a road user with
a vision field, the luminous picture emitting a light beam
meeting the road user above the vehicle.
Preferably, the bus comprises a height of at least 3 m,
and the height of the vehicle is of at least: 1,3 m; or 2 m,
and the lighting surface comprises a height of at least 1
m, and a width of at least 1 m, preferably a height of at
least 2 m, and a width of at least 2 m.
[0007] Preferably, at step displaying the bus forms a
blind spot formed by two inclined units of said bus and/or
the bus forms an angle.
Preferably, the two units form a blind spot and/or widen
a blind spot for the vehicle.
Preferably, the height of the vehicle is higher than the
height of the road user.
Preferably, at step detecting, the vehicle is at, at most:
100 m, or 50 m, or 30 m, or 20 m, or 10 m from the bus.
Preferably, the lighting process comprises a step calcu-
lating the blind spot formed by the inclined body of the
articulated bus, notably when the articulated bus is in
turn configuration.
Preferably, the process comprises a step comparing the
size of bus and the vehicle; optionally step displaying the
luminous picture, notably the second one; provided the
bus is taller than the vehicle. Preferably, at step detecting
a vehicle, said vehicle is smaller than the bus, and/or the
lighting surface is higher than said vehicle.
Step displaying the luminous picture is not an essential
aspect of the invention. It may be replaced by a step
adapting the height of the luminous picture, depending
on the height of the vehicle, and/or in order to overlook
said vehicle.
It is another aspect of the invention to provide an assem-
bly process for a vehicle, notably for a bus, the assembly
process comprising steps:

mounting a vehicle detection module configured for
detecting vehicle such as a car, a van or a motorbike,
mounting a size obtaining module adapted for ob-
taining the height of the detected vehicle,
a lighting system with a
providing a transparent glass such as a window,
mounting a lighting system with a lighting surface
adapted for displaying a luminous picture from the
transparent glass, the lighting surface notably com-
prising a first luminous picture and a luminous pic-
ture, wherein the lighting surface adapted for dis-
playing a luminous picture at least partially or totally
above the height of the detected vehicle, said lighting
surface extending at least on the whole surface of
the glass, the bus notably being in accordance with
the invention.

It is another aspect of the invention to provide a computer

program comprising computer readable code means,
which when run on a computer cause the computer to
run the lighting process according to the invention ; pref-
erably the bus is an articulated bus with at least two units
and during step displaying the luminous picture the at
least two units are inclined with respect to each other and
which form a blind spot.
It is another aspect of the invention to provide a computer
program product including a computer readable medium
on which the computer program according to the inven-
tion is stored.
It is another aspect of the invention to provide a computer
configured for carrying out the lighting process according
to the invention.
[0008] The different aspects of the invention may be
combined to each other. In addition, the preferable fea-
tures of each aspect of the invention may be combined
with the other aspects of the invention, unless the con-
trary is explicitly mentioned.

Technical advantages of the invention

[0009] The invention optimises the position of emitted
luminous warning signal. The invention obtains the height
of a vehicle, and displays a warning signal above this
vehicle in order to increase is visibility. Then the warning
reaction of the bus becomes more efficient.
In addition, the size of the luminous warning signal may
be adapted, notably reduced, in order to save energy.
The size of the warning signal may be compensated by
a lighting intensity in order to maintain a safety level.

Brief description of the drawings

[0010] Several embodiments of the present invention
are illustrated by way of figures, which do not limit the
scope of the invention, wherein

- figure 1 provides a schematic illustration of a side
view of a bus in accordance with a preferred embod-
iment of the invention;

- figure 2 provides a schematic illustration of a longi-
tudinal view of a bus in accordance with a preferred
embodiment of the invention;

- figure 3 provides a schematic illustration of a longi-
tudinal view of a bus in accordance with a preferred
embodiment of the invention;

- figure 4 provides a side view of a bus in accordance
with a preferred embodiment of the invention;

- figure 5 provides a schematic illustration of a longi-
tudinal view of a vehicle in accordance with a pre-
ferred embodiment of the invention;

- figure 6 provides a schematic illustration of a longi-
tudinal view of a vehicle in accordance with a pre-
ferred embodiment of the invention;

- figure 7 provides a schematic illustration of a of a
vehicle in accordance with a preferred embodiment
of the invention;

5 6 



EP 3 738 829 A1

5

5

10

15

20

25

30

35

40

45

50

55

- figure 8 provides a diagram block of a lighting proc-
ess in accordance with a preferred embodiment of
the invention.

Detailed description of the invention

[0011] This section describes the invention in further
detail based on preferred embodiments and on the fig-
ures. Similar reference numbers will be used to describe
similar or the same concepts throughout different em-
bodiments of the invention. For example, reference 2 de-
notes different embodiments of the vehicle in accordance
with the invention.
It should be noted that features described for a specific
embodiment described herein may be combined with the
features of other embodiments unless the contrary is ex-
plicitly mentioned. Features commonly known in the art
will not be explicitly mentioned for the sake of focusing
on the features that are specific to the invention. For ex-
ample, the vehicle in accordance with the invention is
evidently dotted with a steering system, even though
such steering system is not explicitly referenced on the
figures nor referenced in the description.
By convention, the term vehicle may also designate the
driver of said vehicle. Depending on the context, features
defined in relation with the vehicle may actually apply to
the driver therein.
By convention, it may be defined that the word "longitu-
dinal" refers to the longitudinal direction and may corre-
spond to the main driving direction of the bus. It may be
along the main central axis of the vehicle. The word
"transversal" refers to the transversal direction and may
be perpendicular to the longitudinal direction. The words
"rear" and "front" are in relation with the main or actual
driving direction of the bus. In the current invention, the
light comprises the light visible by a human being.
Figure 1 shows a vehicle 2 for mass transportation in
accordance with a preferred embodiment of the inven-
tion. The vehicle 2 is partially represented.
The vehicle 2 is adapted for transportation of passengers
in cities and may transport about one hundred passen-
gers, for instance one hundred and twenty passengers.
The vehicle 2 may be a bus 2, notably an electric bus.
The bus 2 may include electric driving engines and elec-
tric batteries (not represented) powering the electric driv-
ing engines. The bus 2 may be purely electric, in the
meaning that it is free of combustion engine. It may be a
hybrid bus, combining electric engines and a combustion
engine.
The bus 2 may be an articulated bus. It may comprise a
first unit 4 and a second unit 4 (partially represented).
Each unit 4, also designated as cart, may form a body in
the meaning of a rigid element. Each unit 4 may be a
trailer and/or a tractor. The units 4 may be similar or iden-
tical. These units 4 may be joined by a connection, for
instance a hinged connection 6 enabling the units 4 to
swivel with respect to each other.
In the current embodiment, only two units 4 are repre-

sented, however it is contemplated in the current inven-
tion that the bus 2 includes three, four, or more units 4;
which are articulated with respect to its neighbours by
hinged connection(s) 6. Then, the passenger capacity
may be of more than two hundred. Each unit 4 may be
self-supporting. Thus, each unit 4 may move without the
hinged connection 6.
A bus formed of a single unit is also considered in the
current invention.
Each unit 4 may include several wheels 8 engaging the
ground G. Pairs of symmetric wheels 8 may form axles,
for instance four axles for each unit 4. The axles and thus
the wheels 8 may be distributed along the length of the
bus 2. At least one pair of wheels is formed of steered
wheels. Optionally, each wheel 8 of the bus 2 or of at
least one unit 4 are steered wheels and/or driving wheels.
The bus 2 may include a roof 10, and/or a passenger
platform 12, and/or side walls 14. The side walls 14 may
be outer walls. Two transversally opposite side walls 14
may go down from the roof 10 to the passenger platform
12. The side walls 14 may receive windows 16 and doors
17 for passengers. Since the bus 2 may be a low floor
bus, the height of the windows may be increased in order
to illuminate the passenger compartment with the day-
light. The roof 10 may support an air conditioning system,
and another equipment 22 as well. The air conditioning
system or the equipment 22 may form the top of the bus 2.
Optionally, doors 17 are arranged in one of the two side
walls 14, notably between windows 16. For instance; the
side walls 14 may close the wheel housings 18. Option-
ally, at least one or each wheel housing 18 may receive
two longitudinally spaced wheels 8.
The bus 2 may comprise at least one bumper 20, notably
a rear bumper and a front bumper (only one represented).
Each bumper 20 may be adapted for absorbing a shock
from another vehicle without damaging the whole struc-
ture of the bus 2. The shock may be classified as a low
speed shock. At least one or each bumper 20 may pro-
trude from the corresponding face, notably from the front
end or the rear end respectively.
The bus 2 may comprise a lighting system 24 with a light-
ing surface 26 which fulfils the function of emitting light.
The lighting system 24 is adapted for displaying at least
one luminous picture (not represented), notably a first
luminous picture and a second luminous picture. More
generally, the lighting system 24 may be adapted for dis-
playing a first lighting configuration and a second lighting
configuration with the lighting surface 26. The first lumi-
nous picture and the second luminous picture may be
displayed by different proportions, or different percent-
ages, of the lighting surface 26. In order to display the
luminous picture(s), the lighting surface 26 may keep por-
tions that are switched off. Thus, the lighting surface 26
is partially powered.
The lighting system 24 may be at distance from each
bumper 20, notably vertically at distance from the or each
bumper 20.
The bus 2 may further comprise a monitoring system 28.
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The monitoring system 28 may comprise a vehicle de-
tection module 30 configured for detecting other vehicles
(not represented) in the surrounding of the bus 2. The
vehicle detection module 30 may be adapted for, simul-
taneously, calculating the positions of the detected vehi-
cles (not represented) with respect to the environment in
which the bus 2 moves, and/or with respect to the bus 2.
This eases calculation when the bus 2 drives.
The other vehicles may be stationary or driving. These
other vehicles may be approaching while the bus 2 is
stationary. The monitoring system 28 may be adapted
for calculation the speed of the others vehicles. The ve-
hicles may be considered as a rear vehicle. Indeed, it
may be approaching from behind. The vehicle may be a
so-called smaller vehicle, or a vehicle of reduced size.
Said vehicle is smaller than the bus. It may be of reduced
size with respect to the bus.
The monitoring system 28 may further comprise a height
obtaining module 31. The height obtaining module 31
may be configured for obtaining the size of the detected
vehicle(s) by the vehicle detection module 30. The height
obtaining module 31 may be adapted for calculating the
size of at least one or each of the detected vehicle 50.
As an alternative, the height of the detected vehicle(s)
may be communicated by other devices, notably directly
by the detected vehicle(s). Road infrastructures may also
provide the heights of the vehicles. Optical means may
be used. The lighting system 24 may be configured for
displaying a luminous picture at least partially or totally
above the height of the detected vehicle. In case of sev-
eral vehicles, the considered height may be the greatest
height. Accordingly, the second luminous picture may be
displayed by the lighting surface 26 from a location above
the vehicle(s), and thus above the top 50 T of the vehicle
50. By way of illustration, the second luminous picture
may be projected from a raised location with respect to
the roof(s) 50R of the identified vehicle(s) 50.
The lighting surface 26 may be formed by at least one,
or several display screens. The lighting surface 26 may
be formed by at least one, or several matrices 32 of Light
Emitting Diodes (LED). The diodes (not represented)
forming at least one of the matrices 32 may have a pitch
of about 20 mm. It may be understood that the diodes
form a meshing, also designated as grid, with square
meshes of about 20 mm. Triangular meshes or other
shapes are considered as well.
The matrices 32 may be disposed at distance from the
doors 17. The matrices 32 may cover the windows 16.
Since the windows 16 are transparent, the lighting sur-
face 26 and notably the matrices 32 may be transparent.
For instance, at least one or each matrix 32 may exhibit
a transparency of at least 40%, or more generally com-
prised between 10% and 50%; or 30% and 45%. A trans-
parency of at least 40% may be understood as allowing
a light passage of at least 40% through said matrix 32.
The bus 2 may comprise a computer 34, notably an in-
board computer. The computer 34 may comprise a com-
puter readable medium 36 and a processing unit 35. The

computer readable medium 36 may store a source code
for carrying out a lighting process, notably in accordance
with the invention. The computer 34 may be connected
to the lighting system 24 in order to allow a communica-
tion with the monitoring system 28, and notably with the
vehicle detection module 30. At least one camera 38 may
be used in order to detect other vehicles. Data provided
by the cameras 38 may be sent to the vehicle detection
module 30. Image recognition may be used for this pur-
pose. Several cameras 38 may be distributed along the
bus 2. Thus, the cameras 38 offer a precise view of the
environment all along the bus 2. Cameras 38 at corners
and/or along the edges of the roof 10 reduce blind spots
in the vicinity of the hinged connection(s) 6. Indeed, when
an articulated bus turns, blind areas appear in front of
the hinged connection 6, at the acute angle side and/or
at the obtuse angle side whereas pedestrians may walk
in these blind spots. Displaying a luminous picture on a
side portion of the lighting surface 26 may warn the pe-
destrians walking close to the hinged connection 6. Pro-
viding a warning luminous picture at the rear side of the
bus 2 warns others vehicles that a danger is hidden in a
corner formed by the articulated bus. There, the invention
improves the environment perception, and consequently
the safety.
[0012] The bus 2 stops regularly for boarding. Then
passengers leave the passenger compartment and be-
come road users RU such as pedestrians. These road
users RU may walk close to the bus 2 on the road, and
risk to be knocked over. This is a dangerous situation
which may be automatically defined as such by the bus
2. This danger is higher with school buses. In such a
situation, the monitoring system 28 may display the lu-
minous picture through the lighting surface 26 in order
to warn road vessels under approach.
As an alternative or in addition, communication means
40 may be used in order to obtain data from outer control
system(s) 42 providing information on other vehicles.
Said information may comprise the position and/or the
height of said vehicle. Communication may be achieved
through WIFI or 5G telecommunication standards.
The elevated position of the luminous picture increases
the chances that this is seen by another road user, no-
tably at a remote location. Thus, the lighting system pre-
vents the vehicle from hiding the luminous picture which
is however useful for the safety of the other. Accordingly,
a luminous picture with a reduced size may be displayed,
such that power consumption is reduced. In the context
of an electric bus, the autonomy is prolonged.
Figure 2 shows a longitudinal view - notably a rear view
- of a bus 2 in accordance with a preferred embodiment
of the invention. The bus 2 may correspond to the one
as described in relation with figure 1. A vehicle 50 faces
one longitudinal end of the bus 2, notably the rear end.
The transversal direction T, the vertical direction V and
the longitudinal direction L are represented.
The bus 2 may comprise a lighting system 24 with a light-
ing surface 26, or light emitting surface. The lighting sys-
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tem 24 is adapted for displaying at least one luminous
picture 46, notably a first luminous picture and a second
luminous picture 46. More generally, the lighting system
24 is adapted for displaying a first lighting configuration
and a second lighting configuration with the lighting sur-
face 26. The first luminous picture and the second lumi-
nous picture may be displayed by different proportions,
or different percentages, of the lighting surface 26. In
order to display the luminous picture(s), the lighting sur-
face 26 may keep portions that are switched off. Thus,
the lighting surface 26 is partially powered.
The lighting system 24 may be at distance from each
bumper 20, notably vertically at distance from the or each
bumper 20. The lighting surface 26 may have a transver-
sal width of at least 1.5 m, and a height of at least 1 m.
The lighting surface 26 may have a width of at least 2.5
m, and a height of at least 2 m. It may extend from one
side wall 14 to the transversally opposite side wall 14.
The bus 2 may further comprise a monitoring system 28.
The monitoring system 28 may comprise a vehicle de-
tection module 30 configured for monitoring other vehi-
cles 50 (only one represented) in the surrounding of the
bus 2. The vehicle detection module 30 may be adapted
for, simultaneously, calculating the position of the detect-
ed vehicles 50 with respect to the environment in which
the bus 2 moves, and/or with respect to the bus 2; which
may ease calculation when the bus 2 drives.
The other vehicles 50 may be stationary or driving ones.
These other vehicles 50 may be approaching while the
bus 2 is stationary. The monitoring system 28 may be
adapted for calculation the speed of the others vehicles
50.
The monitoring system 28 may further comprise a height
obtaining module 31. The height obtaining module 31
may be configured for obtaining the size of the detected
vehicle(s) 50 by the vehicle detection module 30. The
height obtaining module 31 may be adapted for calculat-
ing the size of at least one or each of the detected vehicle
50. As an alternative, the height H of the detected vehi-
cle(s) 50 may be communicated by other devices, notably
directly by the detected vehicle(s). Road infrastructures
may also provide the heights H of the vehicles.
By way of illustration, the vehicle 50 may comprise a
height H of at least: 1,50 m; or 2,00m; or 2,50 m; and the
bus may comprise a height of at least: 2,50 m, or 3,00
m. The height H is measured from the ground G.
The lighting system 24 may be configured for displaying
a luminous picture at least partially or totally above the
height H of the detected vehicle. In case of several ve-
hicles, the considered heights H may be the greatest
height. Accordingly, the second luminous picture may be
displayed by the lighting surface 26 from a location above
the vehicle(s), and thus above the top 50 T of the vehicle
50. By way of illustration, the second luminous picture
may be projected from a raised location with respect to
the roof(s) 50R of the identified vehicle(s) 50. In the cur-
rent figure, the roof 50R is flat. However, it may exhibit
other shapes. It may support the equipment as well.

The lighting surface 26 may be formed by at least one,
or several screens. The lighting surface 26 may be
formed by at least one, or several matrices 32 of Light
Emitting Diodes (LED). The diodes (not represented)
forming at least one of the matrices 32 may have a pitch
of about 20 mm. It may be understood that the diodes
form a meshing, also designated as grid, with square
meshes of about 20 mm. Triangular meshes or other
shapes are considered as well.
Since the windows 16 are transparent, the lighting sur-
face 26 and notably the matrices 32 may be transparent.
For instance, at least one or each matrix 32 may exhibit
a transparency of at least 40%, or more generally com-
prised between 10% and 50%; or 30% and 45%. A trans-
parency of at least 40% may be understood as allowing
a light passage of at least 40% through said matrix 32.
The bus 2 may comprise a computer 34. The computer
34 may comprise a computer readable medium 36 and
a processing unit 35. The computer readable medium 36
may support a source code for carrying out a lighting
process, notably in accordance with the invention. The
computer 34 may be connected to the lighting system 24
in order to allow a communication with the monitoring
system 28, and notably with the vehicle detection module
30.
At least one camera 38 may be used in order to detect
other vehicles. Data provided by the cameras 38 may be
sent to the vehicle detection module 30. Image recogni-
tion may be used for this purpose.
[0013] The cameras 38 may be supported by the roof
10 of the bus 2. Cameras may be arranged at corners of
the bus 2. Several cameras 38 may provide data to the
monitoring system 28. In the current figure, two cameras
are represented, however any other number of cameras
38 may be considered. In addition, ultrasound sensors
39 may be used. They may provide additional data to the
monitoring system 28 in order to detect, and to assess
the position of the vehicle 50.
As an alternative or in addition, communication means
40 may be used in order to obtain data from outer control
system(s) 42 providing information on other vehicles.
Said information may comprise the position and/or the
height of said vehicle. Communication may be achieved
through WIFI or 5G telecommunication standards.
The luminous picture 46 may have a rectangular shape.
However different shapes are considered, such as a
round or triangular shape. A complex shape such as a
star is suitable. The luminous picture 46 may be a flashing
luminous picture to underline a specific danger. Different
colours visible by a human may be used. Accordingly,
the luminous picture may have a wavelength ranging
from 390 nm to 750 nm; values included.
The luminous picture 46 may have an outline 46O. The
outline 46O may extend on the window 16, and may cross
the edge 16E of the corresponding window 16. Thus, the
luminous picture 46 may be partially displayed from the
window 16 and from the bodywork of the bus 2. It may
be at distance from the roof 10. It may be separated from
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the top of the bus 2. Accordingly, the lighting surface 26
- and notably the luminous picture 46 - is a vertical sur-
face. The displayed light is sent horizontally toward other
vehicles on the road.
The luminous picture 46 may comprise a centre 46C.
The centre 46C may be at distance from the vehicle 50.
It may be in elevation with respect to the roof 50R of said
vehicle 50. Then a majority of the luminous picture 46 is
emitted over the top 50T of the vehicle 50.
The outline 46O of the luminous picture 46 may be over
the vehicle 50. It may be vertically at distance from the
roof 50R of said vehicle 50. The lower point of the outline
46O may be at a higher location than the height H of the
vehicle 50.
Accordingly, the luminous picture 46 is not hidden by the
vehicle 50, and notably the mask it forms. More precisely,
its position is optimized in order to dodge the surfaces of
the vehicle 50. Other vehicles (not represented) behind
the detected vehicle 50 may see the luminous picture 46
independently of their respective height. This result may
be achieved without detecting these other vehicles, and
without calculating their heights, positions or speeds.
Thus, computation is easier whereas safety remains el-
evated.
Figure 3 shows a longitudinal view of a bus 2 in accord-
ance with a preferred embodiment of the invention. The
bus 2 may correspond to those as described in relation
with any one of figures 1 and 2; and combination thereof.
A vehicle 50 faces one longitudinal end of the bus 2. The
transversal direction T, the vertical direction V and the
longitudinal direction L are represented.
[0014] The bus 2 may comprise a lighting system 24
with a lighting surface 26, or light emitting surface. The
lighting system 24 is adapted for displaying at least one
luminous picture 46, notably a first luminous picture 44
and a second luminous picture 46. The first luminous
picture 44 and the second luminous picture 46 may be
displayed selectively, or simultaneously by combining
them.
More generally, the lighting system 24 is adapted for dis-
playing a first lighting configuration and a second lighting
configuration with the lighting surface 26. The first lumi-
nous picture and the second luminous picture may be
displayed by different proportions, or different percent-
ages, of the lighting surface 26. In order to display the
luminous pictures 44 and 46, the lighting surface 26 may
keep portions that are switched off.
The lighting system 24 may be at distance from each
bumper 20, notably vertically at distance from the or each
bumper 20. The lighting surface 26 may have a transver-
sal width of at least 1 m, and a height of at least 1 m. The
lighting surface 26 may have a width of at least 2 m, and
a height of at least 2 m. The lighting surface 26 may
extend on the majority of the width W of the bus 2, or
essentially on the whole width W of the bus 2. The width
W may be measured along the transversal direction T.
The height of the lighting surface 26, and/or of the lumi-
nous pictures, may be measured from the lowermost

point to the uppermost point.
The bus 2 may further comprise a monitoring system 28.
The monitoring system 28 may comprise a vehicle de-
tection module 30 configured for monitoring other vehi-
cles 50 (only one represented) in the surrounding of the
bus 2. The vehicle detection module 30 may be adapted
for, simultaneously, calculating the position of the detect-
ed vehicles 50 with respect to the environment in which
the bus 2 moves, and/or with respect to the bus 2; which
may ease calculation when the bus 2 drives.
The other vehicles 50 may be stationary or driving ones.
These other vehicles 50 may be approaching while the
bus 2 is stationary. The monitoring system 28 may be
adapted for calculation the speed of the others vehicles
50.
The monitoring system 28 may further comprise a height
obtaining module 31. The height obtaining module 31
may be configured for obtaining the size of the detected
vehicle(s) 50 by the vehicle detection module 30. The
height obtaining module 31 may be adapted for calculat-
ing the size of at least one or each of the detected vehicle
50. As an alternative, the height H of the detected vehi-
cle(s) 50 may be communicated by other devices, notably
directly by the detected vehicle(s). Road infrastructures
may also provide the heights H of the vehicles.
The lighting system 24 may be configured for displaying
a luminous picture at least partially or totally above the
height H of the detected vehicle. In case of several ve-
hicles, the considered heights H may be the greatest
height. Accordingly, the second luminous picture may be
displayed by the lighting surface 26 from a location above
the vehicle(s), and thus above the top 50 T of the vehicle
50. By way of illustration, the second luminous picture
may be projected from a raised location with respect to
the roof(s) 50R of the identified vehicle(s) 50. In the cur-
rent figure, the roof 50R is curved, for instance convex.
However, it may exhibit other shapes. The height H of
the vehicle 50 may vary longitudinally.
The lighting surface 26 may be formed by at least one,
or several screens. The lighting surface 26 may be
formed by at least one, or several matrices 32 of Light
Emitting Diodes (LED). The diodes (not represented)
forming at least one of the matrices 32 may have a pitch
of about 20 mm. It may be understood that the diodes
form a meshing, also designated as grid, with square
meshes of about 20 mm. Triangular meshes or other
shapes are considered as well.
Since the windows 16 are transparent, the lighting sur-
face 26 and notably the matrices 32 may be transparent.
For instance, at least one or each matrix 32 may exhibit
a transparency of at least 40%, or more generally com-
prised between 10% and 50%; or 30% and 45%. A trans-
parency of at least 40% may be understood as allowing
a light passage of at least 40% through said matrix 32.
The bus 2 may comprise a computer 34. The computer
34 may comprise a computer readable medium 36 and
a processing unit 35. The computer readable medium 36
may support a source code for carrying out a lighting
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process, notably in accordance with the invention. The
computer 34 may be connected to the lighting system 24
in order to allow a communication with the monitoring
system 28, and notably with the vehicle detection module
30.
At least one camera 38 may be used in order to detect
other vehicles. Data provided by the cameras 38 may be
sent to the vehicle detection module 30. Image recogni-
tion may be used for this purpose. The cameras 38 may
be distributed on the upper surface of the roof 10. Cam-
eras 38 may be arranged on or within an equipment cas-
ing supported by the roof 10. Several cameras 38 may
provide data to the monitoring system 28. In the current
figure, three cameras are represented, however any
number of cameras 38 is suitable. At least two, three, or
four cameras 38 is convenient for calculating the height,
and possibly distances from the bus 2.
As an alternative or in addition, communication means
40 may be used in order to obtain data from outer control
system(s) 42 providing information on other vehicles.
Said information may comprise the position and/or the
height of said vehicle. Communication may be achieved
through WIFI or 5G telecommunication standards.
The first lighting configuration and the second lighting
configuration may be displayed by different percentages
of the lighting surface 26. They may be displayed by dif-
ferent portions thereof. They may be displayed by differ-
ent surfaces. By way of illustration, they may be displayed
by different numbers of pixels and/or LEDs of the matrix
32. By way of example, the area of the first luminous
picture 44 may be greater than the area of the second
luminous picture 46. The first luminous picture 44 may
be formed by several portions of the lighting surface 26,
and thus may comprise several first portions 44P. The
first portions 44P may be at distance from each other.
The lighting surface 26 may comprise an off portion 26O
separating them. The same may apply to the second lu-
minous picture 46.
[0015] By way of example, the first luminous picture
44 may comprise a breaking luminous signal which is
displayed when the bus 2 activates its brakes. For in-
stance, the bus driver may stop said bus 2. The second
luminous picture 46 may comprise a warning luminous
signal dedicated to the vehicle 50. It may be a flashing
warning luminous signal. The second luminous picture
46 may be transversally centred on the vehicle 50 in order
to catch his attention more strikingly, or the attention of
other vehicles arriving. Thus, different levels of safety are
provided to the environment, As an alternative, the first
luminous picture 44 may comprise a warning signal ini-
tiated by the bus driver, for instance during a stop phase
or a starting phase. The second luminous picture 46 may
comprise a warning signal with a higher luminous inten-
sity and/or a higher flashing frequency than the first lu-
minous picture 44.
The first luminous picture 44 and the second luminous
picture 46 may have different shapes. They may have
different outlines 44O and 46O. They may be displayed

by different areas of the lighting surface 26. The percent-
ages of the lighting surface 26 displaying them may differ.
The first outline 44O may be longer than the second out-
line 46O. It may be understood that the line forming the
first outline 44O is longer than the line forming the first
outline 44O. In case of different portions 44P, the lengths
of the lines forming the outlines may be added.
The first luminous picture 44 and the second luminous
picture 46 may comprise a first outline 44O and a second
outline 46O respectively. These outlines 44O and 46O,
or contours, may have different shapes, notably different
geometries. The side numbers may change, angles too.
The outlines 44O and 46O may be at distance from one
another.
The first portions 44P of the first luminous picture 44 may
be below the top 50T of the vehicle 50. They may be
totally under le level of the height H of the vehicle 50.
The first centre 44C of the first luminous picture 44 may
be between the first portions 44P. It may be vertically
level with the vehicle 50, thus under the height H. Said
first centre 44C may be at the middle of the first portions
44P. Thus, the first luminous picture 44 may be totally or
partially hidden by said vehicle 50. Then, the first lumi-
nous picture 44 is well seen by the vehicle 50 immediately
behind the bus 2. Yet, further vehicles (not represented)
may not see this picture and the information communi-
cated therethrough.
The second centre 46C of the second luminous picture
46 may be vertically at distance from the top 50T of the
vehicle 50. It may be at distance from the first centre 44C.
In addition, the second outline 46O of the second lumi-
nous picture 46 may be vertically at distance from the
first outlines 44O of the first luminous picture 44. These
outlines 44O and 46O may be separated by a rectangular
switched off portion of the lighting surface 26.
The second luminous picture 46 may be transversally
larger than the first luminous picture 44. It may extend
from one side wall 14 to the transversally opposite side
wall 14. It may be transversally as large than the vehicle
50.
[0016] The second luminous picture 46 may comprise
a lowermost point 46L which is at a higher location than
the uppermost point 44U of the first luminous picture 44.
These points 44U and 46L may be vertically distant from
each other. These points 44U and 46L may be formed
by the corresponding outlines 44O and 46O.
Thereby, the position of the second luminous picture 46
is adapted to the presence of the vehicle 50, and notably
to its height H. The information of the second luminous
picture 46 is displayed to more drivers.
Figure 4 shows a side view of a bus 2 in accordance with
a preferred embodiment of the invention. The bus 2 is
partially represented, and may correspond to those as
described in relation with any one of figures 1 to 3; and
combination thereof. The current figure may further illus-
trate figure 3 with another observation point. A vehicle
50 faces one longitudinal end of the bus 2. The transver-
sal direction T, the vertical direction V and the longitudinal
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direction L are represented. The bus 2 may comprise a
lighting system 24 with a lighting surface 26, or light emit-
ting surface. The lighting system 24 is adapted for dis-
playing at least one luminous picture 46, notably a first
luminous picture 44 and a second luminous picture 46.
The first luminous picture 44 and the second luminous
picture 46 may be displayed selectively, or simultane-
ously by adding or combining them.
More generally, the lighting system 24 is adapted for dis-
playing a first lighting configuration and a second lighting
configuration with the lighting surface 26. The first lumi-
nous picture and the second luminous picture may be
displayed by different proportions, or different percent-
ages, of the lighting surface 26. In order to display the
luminous pictures 44 and 46, the lighting surface 26 may
keep portions that are switched off. The lighting system
24 may be at distance from each bumper 20, notably
vertically at distance from the or each bumper 20.
The bus 2 may further comprise a monitoring system 28.
The monitoring system 28 may comprise a vehicle de-
tection module 30 configured for monitoring other vehi-
cles 50 (only one represented) in the surrounding of the
bus 2. The vehicle detection module 30 may be adapted
for, simultaneously, calculating the position of the detect-
ed vehicles 50 with respect to the environment in which
the bus 2 moves, and/or with respect to the bus 2; which
may ease calculation when the bus 2 drives.
The other vehicles 50 may be stationary or driving ones.
These other vehicles 50 may be approaching while the
bus 2 is stationary. The monitoring system 28 may be
adapted for calculation the speed of the others vehicles
50.
The monitoring system 28 may further comprise a height
obtaining module 31. The height obtaining module 31
may be configured for obtaining the size of the detected
vehicle(s) 50 by the vehicle detection module 30. The
height obtaining module 31 may be adapted for calculat-
ing the size of at least one or each of the detected vehicle
50. As an alternative, the height H of the detected vehi-
cle(s) 50 may be communicated by other devices, notably
directly by the detected vehicle(s).
[0017] Road infrastructures may also provide the
heights H of the vehicles. The monitoring system 28 may
also measure the longitudinal distance D, or separating
gap, between the vehicle 50 and the bus 2. The lighting
system 24 may be configured for displaying a luminous
picture at least partially or totally above the height H of
the detected vehicle. In case of several vehicles, the con-
sidered heights H may be the greatest height. Accord-
ingly, the second luminous picture may be displayed by
the lighting surface 26 from a location above the vehi-
cle(s), and thus above the top 50 T of the vehicle 50. By
way of illustration, the second luminous picture may be
projected from a raised location with respect to the roof(s)
50R of the identified vehicle(s) 50. In the current figure,
the roof 50R has different levels. The height varies along
the longitudinal direction L. Then, the considered height
H in the context of the invention is the summit of the roof

50R of the vehicle 50. The lighting surface 26 may be
formed by at least one, or several screens. The lighting
surface 26 may be formed by at least one, or several
matrices 32 of Light Emitting Diodes (LED). The diodes
(not represented) forming at least one of the matrices 32
may have a pitch of about 20 mm. It may be understood
that the diodes form a meshing, also designated as grid,
with square meshes of about 20 mm. Triangular meshes
or other shapes are considered as well.
Since the windows 16 are transparent, the lighting sur-
face 26 and notably the matrices 32 may be transparent.
For instance, at least one or each matrix 32 may exhibit
a transparency of at least 40%, or more generally com-
prised between 10% and 50%; or 30% and 45%. A trans-
parency of at least 40% may be understood as allowing
a light passage of at least 40% through said matrix 32.
The bus 2 may comprise a computer 34. The computer
34 may comprise a computer readable medium 36 and
a processing unit 35. The computer readable medium 36
may support a source code for carrying out a lighting
process, notably in accordance with the invention. The
computer 34 may be connected to the lighting system 24
in order to allow a communication with the monitoring
system 28, and notably with the vehicle detection module
30.
At least one camera 38 may be used in order to detect
other vehicles. Data provided by the cameras 38 may be
sent to the vehicle detection module 30. Image recogni-
tion may be used for this purpose. As an alternative or
in addition, communication means 40 may be used in
order to obtain data from outer control system(s) 42 pro-
viding information on other vehicles. Said information
may comprise the position and/or the height of said ve-
hicle. Communication may be achieved through WIFI or
5G telecommunication standards.
The second luminous picture 46 may comprise a lower-
most point 46L over the uppermost point 44U of the first
luminous picture 44. These points 44U and 46L may be
vertically distant from each other. These points 44U and
46L may be separated by a separating portion 26S of the
lighting surface.
A road user RU is represented behind the vehicle 50.
The road user RU may be a car driver, or may drive a
motorbike. Due to the height H of the vehicle 50, there
is a blind spot 54 between the bus 2 and said vehicle 2
with respect to the road user RU. The road user RU can-
not see a pedestrian or an animal in the blind spot 54.
The size of this blind spot 54 may be of at the height H.
Accordingly, with respect to the road user RU, the first
luminous picture 44 is at least partially or totally hidden
by the vehicle 50 since it is in contact of the blind spot
54. The blind spot 54 may be a space, with a volume.
The second luminous picture 46 may comprise a light
beam 56 reaching the road user RU is spite that said
road user RU is smaller than the roof 50R of the vehicle
50. The light beam is in the vision field of the road user.
The vertical position VP of his eyes may be smaller than
the height H. The vertical position VP may be calculated
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or at least estimated by optical means and computer aid-
ed recognition means.
Then, the road user RU perceives the warning message
the bus 2 intends to share since said road user RU can
observe the second luminous picture 46, partially or to-
tally.
Figure 5 shows a longitudinal view of a bus 2 in accord-
ance with a preferred embodiment of the invention. The
bus 2 may correspond to those as described in relation
with any one of figures 1 to 4; and combination thereof.
A vehicle 50 faces one longitudinal end of the bus 2. The
transversal direction T, the vertical direction V and the
longitudinal direction L are represented.
The bus 2 may comprise a lighting system 24 with a light-
ing surface 26, or light emitting surface. The lighting sys-
tem 24 is adapted for displaying at least one luminous
picture 46, notably a first luminous picture 44 and a sec-
ond luminous picture 46. The first luminous picture 44
and the second luminous picture 46 may be displayed
selectively, or simultaneously.
More generally, the lighting system 24 is adapted for dis-
playing a first lighting configuration and a second lighting
configuration with the lighting surface 26. The first lumi-
nous picture and the second luminous picture may be
displayed by different proportions, or different percent-
ages, of the lighting surface 26. In order to display the
luminous pictures 44 and 46, the lighting surface 26 may
keep portions that are switched off. The lighting system
24 may be at distance from each bumper 20, notably
vertically at distance from the or each bumper 20.
The bus 2 may further comprise a monitoring system 28.
The monitoring system 28 may comprise a vehicle de-
tection module 30 configured for monitoring other vehi-
cles 50 (only one represented) in the surrounding of the
bus 2. The vehicle detection module 30 may be adapted
for, simultaneously, calculating the position of the detect-
ed vehicles 50 with respect to the environment in which
the bus 2 moves, and/or with respect to the bus 2; which
may ease calculation when the bus 2 drives.
The other vehicles 50 may be stationary or driving ones.
These other vehicles 50 may be approaching while the
bus 2 is stationary. The monitoring system 28 may be
adapted for calculation the speed of the others vehicles
50.
The monitoring system 28 may further comprise a height
obtaining module 31. The height obtaining module 31
may be configured for obtaining the size of the detected
vehicle(s) 50 by the vehicle detection module 30. The
height obtaining module 31 may be adapted for calculat-
ing the size of at least one or each of the detected vehicle
50. As an alternative, the height H of the detected vehi-
cle(s) 50 may be communicated by other devices, notably
directly by the detected vehicle(s). Road infrastructures
may also provide the heights H of the vehicles.
The lighting system 24 may be configured for displaying
a luminous picture at least partially or totally above the
height H of the detected vehicle. In case of several ve-
hicles, the considered heights H may be the greatest

height. Accordingly, the second luminous picture may be
displayed by the lighting surface 26 from a location above
the vehicle(s), and thus above the top 50 T of the vehicle
50. By way of illustration, the second luminous picture
may be projected from a raised location with respect to
the roof(s) 50R of the identified vehicle(s) 50. In the cur-
rent figure, the roof 50R is curved, for instance concave.
The considered height H of the vehicle 50 may be meas-
ured on the summit of the roof 50R.
The lighting surface 26 may be formed by at least one,
or several screens. The lighting surface 26 may be
formed by at least one, or several matrices 32 of Light
Emitting Diodes (LED). The diodes (not represented)
forming at least one of the matrices 32 may have a pitch
of about 20 mm. It may be understood that the diodes
form a meshing, also designated as grid, with square
meshes of about 20 mm. Triangular meshes or other
shapes are considered as well.
Since the windows 16 are transparent, the lighting sur-
face 26 and notably the matrices 32 may be transparent.
For instance, at least one or each matrix 32 may exhibit
a transparency of at least 40%, or more generally com-
prised between 10% and 50%; or 30% and 45%. A trans-
parency of at least 40% may be understood as allowing
a light passage of at least 40% through said matrix 32.
The bus 2 may comprise a computer 34. The computer
34 may comprise a computer readable medium 36 and
a processing unit 35. The computer readable medium 36
may support a source code for carrying out a lighting
process, notably in accordance with the invention. The
computer 34 may be connected to the lighting system 24
in order to allow a communication with the monitoring
system 28, and notably with the vehicle detection module
30.
At least one camera 38 may be used in order to detect
other vehicles. Data provided by the cameras 38 may be
sent to the vehicle detection module 30. Image recogni-
tion may be used for this purpose. The cameras 38 may
be distributed on the upper surface of the roof 10. Cam-
eras 38 may be arranged on or within an equipment hous-
ing supported by the roof 10. Several cameras 38 may
provide data to the monitoring system 28. In the current
figure, two cameras are represented, however any
number of cameras 38 is suitable. At least two or three
cameras 38 is convenient for calculating the height, and
possibly distance from the bus 2.
As an alternative or in addition, communication means
40 may be used in order to obtain data from outer control
system(s) 42 providing information on other vehicles.
Said information may comprise the position and/or the
height of said vehicle. Communication may be achieved
through WIFI or 5G telecommunication standards.
[0018] The first luminous picture 44 and the second
luminous picture 46 may exhibit an overlapping area 48.
In the overlapping area 48, the luminous pictures 44 and
46 may be displayed by adding their light intensities. As
an alternative, it may be defined that the second luminous
picture 46 has a priority over the first luminous picture 44
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such that when the second luminous picture 46 is dis-
played, the first luminous picture 44 is switched off in the
overlapping area 48.
The first luminous picture 44, and notably its first portions
44P, may be distributed on substantially the whole height
and/or the whole width of the lighting surface 26, or at
least a majority of the height and/or the majority of the
width. The first luminous picture 44 may be vertically taller
than the second luminous picture 46. The uppermost
point 44U of the first luminous picture 44 may be at a
higher location than the uppermost point 46U of the sec-
ond luminous picture 46. Their summits may be at differ-
ent heights. The second luminous picture 46 may be be-
tween different portions of the first luminous picture 44.
Portions of the lighting surface 26 may be switched off,
for instance around the second luminous picture 46 and
within the first luminous picture 44. Thus, allowing an
energy saving.
The first luminous picture 44 comprise a first centre 44C.
This first centre 44C may be between its first portions
44P. In the current example, three first portions 44P are
provided; however this number may be increased. The
first centre 44C may be the centre of gravity of the first
portions, or the centre of a polygon 58 in which the first
portions 44P are inscribed. The polygon 58 may mate
with sides of the first outlines 44O. It is apparent that the
first centre 44C is below the second centre 46C. Thus,
the second luminous picture 46 is essentially above the
first luminous picture 44. It may be understood that by
contrast with the first luminous picture 44, the second
luminous picture 46 is gathered at a higher location, no-
tably above the height H. Thus, the second luminous pic-
ture 46 is not blocked by the vehicle 50, and may be
perceived by more road users.
The second luminous picture 46 may extend on the ma-
jority of the width W of the bus 2, or the whole width W
of the bus 2. The second luminous picture 46 may span
on the whole width of the window 16, or the whole width
of the passenger compartment PC. The second luminous
picture 46 may be transversally larger than the second
luminous picture 46.
The second luminous picture 46 may comprise a trans-
versal width which is larger than the width 50W of the
vehicle 50. More precisely, the lighting system 24 may
be configured such that the second luminous picture 46
is broader than the vehicle. The width 50W of the vehicle
50 may be calculated by the monitoring system 50.
Figure 6 shows a longitudinal view of a bus 2 in accord-
ance with a preferred embodiment of the invention. The
bus 2 may correspond to those as described in relation
with any one of figures 1 to 5; and combination thereof.
A vehicle 50 faces one longitudinal end of the bus 2. A
road user RU such as a pedestrian is represented, and
may be between the bus 2 and the vehicle 50, in the blind
spot 54 therebetween. Thus, another vehicle approach-
ing the blind sport 54 may knock over the road user RU
if they move too fast. The transversal direction T, the
vertical direction V and the longitudinal direction L are

represented.
The bus 2 may comprise a lighting system 24 with a light-
ing surface 26, or light emitting surface. The lighting sys-
tem 24 is adapted for displaying at least one luminous
picture 46, notably a first luminous picture 44 and a sec-
ond luminous picture 46.
More generally, the lighting system 24 is adapted for dis-
playing a first lighting configuration and a second lighting
configuration with the lighting surface 26. The first lumi-
nous picture and the second luminous picture may be
displayed by different proportions, or different percent-
ages, of the lighting surface 26. In order to display the
luminous pictures 44 and 46, the lighting surface 26 may
keep portions that are switched off.
The lighting system 24 may cover at least one bumper
20, notably the rear bumper 20. The lighting surface 26
may extend below and above the bumper 20. The lighting
surface 26 may extend from the roof 10 to the platform
12. It may be above the ground clearance 60. The first
luminous picture 44 may cross the bumper 20, notably
through its lower first portions 44P. The second luminous
picture 46 may cross vertically the bumper 20. The
ground clearance 60 may measure at most: 30 cm, or 15
cm. The bus 2 may be a low floor bus, thus the lighting
surface 26 may be brought closer to the ground, and its
height may be increased in order to improve safety.
The bus 2 may further comprise a monitoring system 28.
The monitoring system 28 may comprise a vehicle de-
tection module 30 configured for monitoring other vehi-
cles 50 (only one represented) in the surrounding of the
bus 2. The vehicle detection module 30 may be adapted
for, simultaneously, calculating the position of the detect-
ed vehicles 50 with respect to the environment in which
the bus 2 moves, and/or with respect to the bus 2; which
may ease calculation when the bus 2 drives.
The other vehicles 50 may be stationary or driving ones.
These other vehicles 50 may be approaching while the
bus 2 is stationary. The monitoring system 28 may be
adapted for calculation the speed of the others vehicles
50.
The monitoring system 28 may further comprise a height
obtaining module 31. The height obtaining module 31
may be configured for obtaining the size of the detected
vehicle(s) 50 by the vehicle detection module 30. The
height obtaining module 31 may be adapted for calculat-
ing the size of at least one or each of the detected vehicle
50. As an alternative, the height H of the detected vehi-
cle(s) 50 may be communicated by other devices, notably
directly by the detected vehicle(s). Road infrastructures
may also provide the heights H of the vehicles.
The lighting system 24 may be configured for displaying
a luminous picture at least partially or totally above the
height H of the detected vehicle. In case of several ve-
hicles, the considered heights H may be the greatest
height. Accordingly, the second luminous picture may be
displayed by the lighting surface 26 from a location above
the vehicle(s), and thus above the top 50 T of the vehicle
50. By way of illustration, the second luminous picture
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may be projected from a raised location with respect to
the roof(s) 50R of the identified vehicle(s) 50.
The lighting surface 26 may be formed by at least one,
or several screens. The lighting surface 26 may be
formed by at least one, or several matrices 32 of Light
Emitting Diodes (LED). The diodes (not represented)
forming at least one of the matrices 32 may have a pitch
of about 20 mm. It may be understood that the diodes
form a meshing, also designated as grid, with square
meshes of about 20 mm. Triangular meshes or other
shapes are considered as well.
Since the windows 16 are transparent, the lighting sur-
face 26 and notably the matrices 32 may be transparent.
For instance, at least one or each matrix 32 may exhibit
a transparency of at least 40%, or more generally com-
prised between 10% and 50%; or 30% and 45%. A trans-
parency of at least 40% may be understood as allowing
a light passage of at least 40% through said matrix 32.
The bus 2 may comprise a computer 34. The computer
34 may comprise a computer readable medium 36 and
a processing unit 35. The computer readable medium 36
may support a source code for carrying out a lighting
process, notably in accordance with the invention. The
computer 34 may be connected to the lighting system 24
in order to allow a communication with the monitoring
system 28, and notably with the vehicle detection module
30.
At least one camera 38 may be used in order to detect
other vehicles. Data provided by the cameras 38 may be
sent to the vehicle detection module 30. Image recogni-
tion may be used for this purpose. At least one camera
38 may be arranged under the bumper 20.
As an alternative or in addition, communication means
40 may be used in order to obtain data from outer control
system(s) 42 providing information on other vehicles.
Said information may comprise the position and/or the
height of said vehicle. Communication may be achieved
through WIFI or 5G telecommunication standards.
The first luminous picture 44 may be transversally larger
than the second luminous picture 46. The first luminous
picture 44, and notably its portions 44P, may be distrib-
uted on substantially the whole height and/or the whole
width of the lighting surface 26, or at least a majority of
the height and/or the majority of the width. The first lumi-
nous picture 44 may be vertically smaller than the second
luminous picture 46.
The second luminous picture 46 may extend on the whole
height of the lighting surface 26. It may form a vertical
strip. It may divide the lighting surface 26. The first lumi-
nous picture 44, and notably its first portions 44P may
be distributed on the whole width of the lighting surface
26.
The first luminous picture 44 may comprise several first
portions 44P, for instance three. The second luminous
picture 46 may cross or overlap the upper one. Their
overlapping area 48, also designated as common area,
may form a vertical strip. The first luminous picture 44
and the second luminous picture 46 may have uppermost

points 44U and 46U at the same level, possibly at the
same location. The outlines 44O and 46O may touch
each other.
[0019] The first centre 44C of the first luminous picture
44 may be above the second centre 46C of the second
luminous picture 46. The first luminous picture 44 may
comprise a first portion 44P above the height H. However,
the second luminous picture 46 is the one which keeps
the most important proportion above the vehicle 50. In-
deed, the second luminous picture 46 comprises a sec-
ond proportion above the height H which is greater than
the first proportion of the first luminous picture 44 above
the height 50.
Thus, the second luminous picture 46 remains more ef-
ficient for warning other vehicles from a danger such as
a road user RU in the blind area 54 delimited by the ve-
hicle 50 and the bus 2.
[0020] Figure 7 shows a longitudinal view of a bus 2 in
accordance with a preferred embodiment of the inven-
tion. The bus 2 may correspond to those as described in
relation with any one of figures 1 to 6; and combination
thereof. Two vehicles 50 face one longitudinal end of the
bus 2. The transversal direction T, the vertical direction
V and the longitudinal direction L are represented.
The bus 2 may comprise a lighting system 24 with a light-
ing surface 26, or light emitting surface. The lighting sys-
tem 24 is adapted for displaying at least one luminous
picture 46, notably a first luminous picture 44 and a sec-
ond luminous picture 46.
More generally, the lighting system 24 is adapted for dis-
playing a first lighting configuration and a second lighting
configuration with the lighting surface 26. The first lumi-
nous picture and the second luminous picture may be
displayed by different proportions, or different percent-
ages, of the lighting surface 26. In order to display the
luminous pictures 44 and 46, the lighting surface 26 may
keep portions that are switched off.
The bus 2 may further comprise a monitoring system 28.
The monitoring system 28 may comprise a vehicle de-
tection module 30 configured for monitoring other vehi-
cles 50 (only one represented) in the surrounding of the
bus 2. The vehicle detection module 30 may be adapted
for, simultaneously, calculating the position of the detect-
ed vehicles 50 with respect to the environment in which
the bus 2 moves, and/or with respect to the bus 2; which
may ease calculation when the bus 2 drives.
The other vehicles 50 may be stationary or driving ones.
These other vehicles 50 may be approaching while the
bus 2 is stationary. The monitoring system 28 may be
adapted for calculation the speed of the others vehicles
50.
The monitoring system 28 may further comprise a height
obtaining module 31. The height obtaining module 31
may be configured for obtaining the size of the detected
vehicle(s) 50 by the vehicle detection module 30. The
height obtaining module 31 may be adapted for calculat-
ing the size of at least one or each of the detected vehicle
50. As an alternative, the height H of the detected vehi-
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cle(s) 50 may be communicated by other devices, notably
directly by the detected vehicle(s). Road infrastructures
may also provide the heights H of the vehicles.
[0021] The lighting system 24 may be configured for
displaying a luminous picture at least partially or totally
above the height H of the detected vehicle. Accordingly,
the second luminous picture may be displayed by the
lighting surface 26 from a location above the vehicle(s),
and thus above the top 50 T of the vehicle 50. By way of
illustration, the second luminous picture may be project-
ed from a raised location with respect to the roof(s) 50R
of the identified vehicle(s) 50.
The lighting surface 26 may be formed by at least one,
or several screens. The lighting surface 26 may be
formed by at least one, or several matrices 32 of Light
Emitting Diodes (LED). The diodes (not represented)
forming at least one of the matrices 32 may have a pitch
of about 20 mm. It may be understood that the diodes
form a meshing, also designated as grid, with square
meshes of about 20 mm. Triangular meshes or other
shapes are considered as well.
Since the windows 16 are transparent, the lighting sur-
face 26 and notably the matrices 32 may be transparent.
For instance, at least one or each matrix 32 may exhibit
a transparency of at least 40%, or more generally com-
prised between 10% and 50%; or 30% and 45%. A trans-
parency of at least 40% may be understood as allowing
a light passage of at least 40% through said matrix 32.
The bus 2 may comprise a computer 34. The computer
34 may comprise a computer readable medium 36 and
a processing unit 35. The computer readable medium 36
may support a source code for carrying out a lighting
process, notably in accordance with the invention. The
computer 34 may be connected to the lighting system 24
in order to allow a communication with the monitoring
system 28, and notably with the vehicle detection module
30.
At least one camera 38 may be used in order to detect
other vehicles. Data provided by the cameras 38 may be
sent to the vehicle detection module 30. Image recogni-
tion may be used for this purpose. At least one camera
38 may be arranged below the bumper 20.
As an alternative or in addition, communication means
40 may be used in order to obtain data from outer control
system(s) 42 providing information on other vehicles.
Said information may comprise the position and/or the
height of said vehicle. Communication may be achieved
through WIFI or 5G telecommunication standards.
In the current embodiment, the first luminous picture 44
comprise several first portions 44P, for instance six. The
first portions 44P may have different shapes, different
first outlines 44O. They may be curved, concave or con-
vex. They may form parallelograms. The first portions
may be distributed around the contour of the lighting sur-
face 26.
The second luminous picture 46 may comprise at least
two second portions 46P. The second portions 46P may
be disposed at opposite sides of the lighting surface 26.

They may be arranged at the top of said lighting surface
26. The second centre 46C may be at the middle of the
second portions 46P. The second centre 46C may be
over the first centre 44C. The second portions 46P may
be above the first portions 44P, preferably each first por-
tion 44P. They may overlap one of the first portions 44P.
Two overlapping areas 48 may exist.
[0022] In the current embodiment, two vehicles 50L
and 50R are represented. These vehicles may comprise
a first vehicle and a second vehicle which are one behind
the other, notably in the close vicinity of the bus 2. They
may be on the same road line as the bus 2. For the sake
of clarity, the vehicles are represented with a transversal
offset, such that a left vehicle 50L and a right vehicle 50R
may be distinguished. They may be a car and a van re-
spectively.
The left vehicle 50L and the right vehicle 50R may have
different heights, for instance a left height HL and a right
HR respectively. By means of the monitoring system 28
of the bus 2, these heights may be calculated simultane-
ously. These heights HL and HR may measure 1,40 m
and 2,30 m respectively. Alternatively, these heights HL
and HR may be obtained simultaneously through the
communication means 40.
It may be considered that the relevant height is the great-
est height, which is the right height HR in the current
illustration. Thus, the lighting system 24 may be config-
ured for displaying the second luminous picture 46 above
the right height HR. This ensures that light emitted avoids
the vehicles 50L and 50R in order to warn further vehicles
approaching behind.
A vertical margin 62 may be preserved between the sec-
ond luminous picture 46 and the height H, notably be-
tween the roof(s) and the second portion(s). The vertical
margin 62 may be a safety margin. It may measure at
least: 5 cm, or 10 cm, or 20 cm. It may depend on the
length and the distance with the vehicle(s).
The invention provides a preferred embodiment of the
invention wherein of all features defined in relation with
figures 1 to 7 are combined together.
Figure 8 provides a schematic illustration of a diagram
block of a lighting process in accordance with the inven-
tion. The lighting process may be adapted for a vehicle
sur as a bus; said bus possibly corresponding to any one
of those as described in relation with figures 1 to 7, and
any combinations thereof.
The process may comprise the following steps:

• displaying 100 the first luminous picture with the
lighting surface of the lighting system,

• detecting 102 a vehicle such as a car, a van or a
motorbike, more generally a vehicle that is smaller
than the bus,

• obtaining 104 the height of the detected vehicle,
• defining 106 a blind spot, notably between the bus

and the vehicle,
• identifying 108 a road user in the environment of the

bus, for instance in the blind spot,
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• stop 110 displaying the first luminous picture, then
• displaying 112 the second luminous picture with the

lighting surface at least partially or totally above the
height of the detected vehicle,

• stop 114 displaying the second luminous picture.

Then after, the lighting process may resume step dis-
playing the first luminous picture 100.
[0023] At step detecting 102, said vehicle exhibits
standard dimensions. If the vehicle is an outsized vehicle,
the bus may ignore it. Then the process may go on ex-
ecuting step detecting 102 in order to detect another ve-
hicle, notably a vehicle which is smaller than the bus.
Steps displaying 100 the first luminous picture; defining
106 a blind spot; identifying 108; stop 110 displaying the
first luminous picture; and stop 114 displaying the second
luminous picture are purely optional in the context of the
invention. Indeed, step displaying 112 provide a relevant
technical effect which solves a technical problem.
Steps 100 to 108 may be carried out simultaneously. As
an alternative, they may be carried out in a different order.
As an option, at step displaying 112 the second luminous
picture, if the vehicle is higher or as high as the bus, the
upper most point of the second luminous picture upper-
most touches the uppermost edge of the lighting surface.
Thus, the lighting process may comprise a step compar-
ing (not represented) the height of the bus and the height
of the vehicle. Step comparing may be a step checking
whether the bus, or the lighting surface, is in elevation
with respect to the vehicle. As an option, step displaying
112 the second luminous picture is executed provided
the bus is higher than the vehicle. Under another ap-
proach, step displaying 112 the second luminous picture
is always executed, whatever the height of the vehicle
is. Then the second luminous picture is at the top of the
vehicle, or substantially at the top of the vehicle.
At step displaying 112, the luminous picture, the distance
between the bus and the vehicle is smaller than a thresh-
old distance.
More generally, at step displaying 112 the second lumi-
nous picture, the first luminous picture may be below the
second luminous picture, and/or the second centre may
be above the first centre, and/or a majority of the second
luminous picture may be above a majority of the first lu-
minous picture.
In addition, the lighting process may comprise a step cal-
culating the blind spot formed by the inclined body of the
articulated bus, notably when the articulated bus is in
turning configuration. This blind spot may be considered
with respect to the vehicle, or with respect to each vehicle
in the bus environment. This blind spot may be consid-
ered as a danger, or more generally the angle configu-
ration of the units may be considered as a danger for
road users and/or vehicles around. Then, the second lu-
minous picture is displayed at step displaying 112.
At step obtaining 104, the height is calculated by an in-
board computer of the bus. it may use the monitoring
system, and notably the cameras. Trigonometry may be

used. As an alternative, the height may be communicated
by a communication system of a third vehicle.
At step displaying 112, the luminous picture is displayed
toward said vehicle, said vehicle notably being behind
the bus and/or approaching said bus. They may have
different speeds.
As an option, the lighting process may comprise a step
boarding 200 during passengers enter and/or leave the
bus. Step boarding 200 may trigger step displaying 100
the first luminous picture and/or step displaying 112 the
second luminous picture. Step boarding 200 may contin-
ue during step displaying 112 the second luminous pic-
ture.
Step identifying 108 a road user may comprise the iden-
tification and/or the calculation of the vision field of the
road user. The eyes of the road user may be detected,
and the orientation as well. Then the position from which
the second luminous picture is displayed may be calcu-
lated in order to cross on top the vehicle and to reach the
road user with light beams.
It should be understood that the detailed description of
specific preferred embodiments is given by way of illus-
tration only, since various changes and modifications
within the scope of the invention will be apparent to the
person skilled in the art. The scope of protection is de-
fined by the following set of claims.

Claims

1. A bus (2), notably an articulated bus, the bus (2)
comprising:

a vehicle detection module (30) configured for
detecting a vehicle (50; 50L; 50L) such as: a car,
a van, or a motorbike,
a height obtaining module (31) configured for
obtaining the height (H) of the detected vehicle
(50; 50L; 50L),
a lighting system (24) with a lighting surface (26)
adapted for displaying a luminous picture (46),
at least partially or totally, above the height (H)
of the detected vehicle (50; 50L; 50L).

2. The bus (2) in accordance with claim 1, wherein the
luminous picture is a second luminous picture (46),
the lighting surface (26) being further configured for
displaying a first luminous picture (44) at least par-
tially below the height (H) of the detected vehicle (50;
50L; 50L), the lighting system (24) is notably config-
ured for selectively switching from the first luminous
picture (44) to the second luminous picture (46).

3. The bus (2) in accordance with claim 2, wherein the
first luminous picture (44) comprises a first centre
(44C), and the second luminous picture comprises
a second centre (46C) which is above the first centre
(44C), the second centre (46C) being above the
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height (H) of the detected vehicle (50; 50L; 50L).

4. The bus (2) in accordance with anyone of claims 2
to 3, wherein the second luminous picture (46) is
higher than the first luminous picture (44), and/or the
first luminous picture (44) is lower than the second
luminous picture (46).

5. The bus (2) in accordance with anyone of claims 2
to 4, wherein the first luminous picture (44) compris-
es a first width and a first height, the second luminous
picture (46) comprises a second width and a second
height, the first width being larger than the second
width and/or the first height is greater than the sec-
ond height; the first width and the first height notably
extending on the whole width and/or the whole height
of the lighting surface (26) respectively.

6. The bus (2) in accordance with anyone of claims 2
to 5, wherein the first luminous picture (44) compris-
es a first outline (44O), and the second luminous
picture (46) comprises a second outline (46O) which
is shorter than the first outline.

7. The bus (2) in accordance with anyone of claims 2
to 6, wherein the first luminous picture (44) compris-
es a first number of first luminous portions (44P), and
the second luminous picture (46) comprises a sec-
ond number of second luminous portions (46P), said
first number being greater than the second number.

8. The bus (2) in accordance with anyone of claims 1
to 7, wherein the bus (2) comprises a window (16),
the lighting surface (26) extending on a majority or
the whole surface of said window (16), the window
being a rear window or a side window, and wherein
the window (16) comprises an edge (16E), the light-
ing surface (26) overlapping said edge (16E), the
edge (16E) notably being an upper edge.

9. The bus (2) in accordance with anyone of claims 1
to 8, wherein the lighting system (24) comprises a
display screen, notably a matrix (32) of light emitting
diodes, said display screen forming the lighting sur-
face (26), the display screen comprising a transpar-
ency of at least 40%.

10. The bus (2) in accordance with anyone of claims 1
to 9, wherein the bus (2) comprises a bumper (20)
and a summit, the lighting surface (26) vertically be-
ing at distance from the bumper (20) and/or the sum-
mit; the bumper being longitudinally offset with re-
spect to the lighting surface (26).

11. The bus (2) in accordance with anyone of claims 1
to 10, wherein the bus (2) comprises a monitoring
system (28) adapted for detecting an event and/or a
road user (RU), the vehicle detection module (30)

being part of said monitoring system (28), the lighting
system (24) being configured for displaying a lumi-
nous picture (46) upon detection of said event and/or
road user (RU).

12. A lighting process for a bus (2), notably a low floor
bus, said bus (2) comprising a lighting system (24)
with a lighting surface (26) adapted for displaying a
luminous picture, notably a first luminous picture and
a second luminous picture,
the lighting process comprising the steps:

detecting (102) a vehicle (50; 50L; 50L) such as
a car, a van or a motorbike,
obtaining (104) the height (H) of the vehicle (50;
50L; 50L),
displaying (112) the luminous picture with the
lighting surface (26) above he height (H) of the
vehicle (50; 50L; 50L),
the bus (2) notably being in accordance with an-
yone of claims 1 to 11.

13. The lighting process (2) in accordance with claim 12,
wherein at step displaying (112) the luminous picture
is displayed toward said vehicle (50; 50L; 50L), said
vehicle notably being behind the bus (2) and/or ap-
proaching said bus (2).

14. The lighting process (2) in accordance with anyone
of claims 12 to 13, wherein the lighting process fur-
ther comprises a step identifying (108) a road user
(RU) with a vision field, the luminous picture emitting
a light beam (56) meeting the road user (RU) above
the vehicle (50; 50L; 50L).

15. A computer program comprising computer readable
code means, which when run on a computer (34),
cause the computer to run the lighting process ac-
cording to any of claims 12 to 14; preferably the bus
(2) is an articulated bus with at least two units (4)
and during step displaying (112) the luminous picture
the at least two units (4) are inclined with respect to
each other and form a blind spot (54).
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