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(54) Camera unit for surveying a railway track

(57) A camera unit for surveying a railway track (1,2)
is described, which comprises a housing (3), a camera
positioned therein and lighting means for lighting the rail-
way. The camera is a matrix camera and the lighting

means comprise light emitting diodes. Preferably a
number of cameras, for example nine, are provided in
said housing (3) which are positioned along a line ex-
tending substantially transversally to the railway track to
be surveyed.
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Description

[0001] The invention relates to a camera unit for sur-
veying a railway track, comprising a housing, a camera
positioned therein and lighting means for lighting the rail-
way,
[0002] A known camera unit of this type is provided
with a line camera which scans the entire width of the
railway track line by line, and is carried by a railway ve-
hicle.
[0003] There is a constant need for increasing the ve-
locity with which a railway track can be surveyed without
adversely influencing the surveying quality. The use of a
line camera, however, does not or hardly allow such an
increase of the surveying velocity. High surveying veloc-
ities (thus moving the camera unit with a high speed along
the railway track) would lead to frame rates of the line
camera which are almost impossible to achieve. Further,
if such high frame rates would be possible, an extremely
large amount of data would have to be processed every
second, which also imposes large difficulties on the sys-
tem.
[0004] Thus, it is an object of the present invention to
provide an improved camera unit which offers the possi-
bility of surveying at a high speed and with sufficient qual-
ity.
[0005] In accordance with the present invention, a
camera unit of the type referred to above is characterised
in that the camera is a matrix camera and in that the
lighting means comprise light emitting diodes (LEDs).
[0006] A matrix camera does not scan or survey the
railway track one-dimensionally (line by line) as is the
case with the state of the art line camera, but makes two-
dimensional images. As a result, for surveying or scan-
ning a railway track with high velocity only frame rates
are needed which can be achieved without any problem.
Moreover, using light emitting diodes (LEDs) as lighting
means makes it possible to achieve the required illumi-
nation of the railway track for making the images without
an excessive power consumption.
[0007] Preferably, a number of cameras are provided
in said housing which are positioned along a line extend-
ing substantially transversally to the railway track to be
surveyed. Together these cameras will cover the entire
width of the railway track, thus surveying latter in an ap-
propriate manner.
[0008] In a preferred embodiment of the camera unit,
some of the cameras are directed vertically downwards,
whereas other cameras are directed inclined down-
wards. Cameras directed vertically downwards are fit
best for surveying horizontally extending surfaces of
parts of the railway track, whereas the cameras directed
inclined downwards also can be used for surveying sur-
faces of parts of the railway track extending vertically or
inclined (such as for example the sides of the rails).
[0009] In a specific embodiment, nine cameras are po-
sitioned along said line, with a central camera directed
vertically downwards and positioned in a vertical plane

of symmetry of the railway track and with, at each side
of the central camera, a first inner pair of cameras com-
prising a camera directed vertically downwards and a
camera directed inclined downwards and outwards, and
a second outer pair of cameras comprising a camera
directed vertically downwards and a camera directed in-
clined downwards and inwards, wherein a vertical plane
extending through each of the rails of the railway track
extends between the corresponding first and second
pairs of cameras.
[0010] The central camera and the vertically down-
wards directed cameras of the first inner pairs of cameras
together survey the section of the railway track between
the rails. The two cameras of the first inner pairs of cam-
eras directed inclined downwards and outwards will scan
the two side faces of the rails facing towards each other,
whereas the two cameras of the second outer pairs of
cameras directed inclined downwards and inwards will
scan the side faces of the rails facing away from each
other. Finally the two cameras of the second outer pairs
of cameras directed vertically downwards survey the out-
er parts of the railway track, outside of the rails.
[0011] Further it is advantageous, when the camera
unit in accordance with the present invention also is pro-
vided with a camera directing substantially forward in a
direction in parallel to the railway track. ’Forward’ means
in the direction of movement of the railway vehicle sup-
porting the camera unit. Such a forward directing camera
can be used for surveying or scanning structures sur-
rounding the railway track.
[0012] When the position of at least some of the cam-
eras is adjustable, the camera unit can be adapted to
changing circumstances.
[0013] Further, it is preferred that the LEDs are posi-
tioned into arrays extending in parallel to and at both
sides of the line of cameras. In such an arrangement of
the LEDs and optimised illumination of the railway track
may be obtained.
[0014] Underneath the cameras and LEDs transparent
cover plates may be provided, protecting the camera(s)
and LEDs against environmental influences (incoming
fluids, dust etcetera).
[0015] The illumination-effect of the LEDs further may
be improved by providing the housing with inner reflector
means for reflecting the light emitted by the LEDs. For
example, two spaced and inclined reflector plates ex-
tending substantially in parallel to the arrays of LEDs
could be provided.
[0016] In a special embodiment, the camera unit com-
prises control means for controlling the matrix camera(s)
with a frame rate in a range of 40-120 frames/sec., pref-
erably 80 frames/sec. Such a frame range generally will
allow a surveying velocity (velocity of the railway vehicle)
which is sufficiently high.
[0017] Whereas in a state of the art camera unit the
lighting means generally operate continuously, in accord-
ance with the present invention it is preferred that the
LEDs are intermittently activated, with an activation time
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equivalent to the shutter time of the camera(s). This fur-
ther reduces the power need.
[0018] Preferably the LEDs, which could be of a novel
improved type such as the Lumiled™ type, are overpow-
ered during activation. Such an overpowering of the
LEDS leads to a further improved illumination, however
because of the reduced activation time which is equiva-
lent to the shutter time of the camera(s), the LEDs are
not overloaded or damaged.
[0019] In a specific embodiment, the shutter time of
the camera(s) is in a range of 20-40 Ps, preferably 30 Ps.
[0020] It has been found, that when the image of a
matrix camera covers an area of substantially 50 cm wide
and 40 cm long, in combination with the above mentioned
frame rate surveying velocities well over 100 km/hr may
be employed.
[0021] Finally, the camera unit might comprise data
storage means for storing the images recorded by the
matrix camera(s). When the survey has been completed,
the data stored on said data storage means can be re-
trieved for further processing. However, it also is possible
that the images captured by the matrix camera(s) are
directly transmitted to external means by means of a
transmitter/receiver assembly.
[0022] The camera unit in accordance with the present
invention is extremely fit for connection to a railway ve-
hicle. The housing, in which all parts of the camera unit
are housed, then may be provided with appropriate
means for attaching the camera unit to such a railway
vehicle.
[0023] Hereinafter the invention will be elucidated
while referring to the drawing, in which an embodiment
of a camera unit in accordance with the present invention
is illustrated.

Figure 1 shows extremely schematically and in a per-
spective view an embodiment of a camera unit in
accordance with the present invention;
figure 2 shows, again schematically, the camera unit
of figure 1 in a frontal view;
figure 3 shows, with more details but still schemati-
cally, a cross section of the camera unit illustrated
in figure 1, and
figure 4 shows a bottom view of the camera unit il-
lustrated in figure 3.

[0024] Firstly referring to figure 1, part of a railway track
comprising two rails 1 and 2 is illustrated.
[0025] A housing 3 which comprises the camera unit
for surveying the railway track, is, in a manner not shown
further, connected to a railway vehicle (not shown either)
which will move along the rails 1, 2. The housing 3, which
is open at its base, only has been indicated schematically
in dotted lines.
[0026] Within the housing nine cameras 4-12 are pro-
vided which are positioned along a line extending sub-
stantially transversally to the rails 1, 2. On top of the hous-
ing 3 a camera 13 is provided directed substantially for-

ward in a direction in parallel to the rails 1, 2 (i.e. in the
direction of movement of the railway vehicle supporting
the camera unit).
[0027] Cameras 5, 6, 8, 10 and 11 are directed verti-
cally downwards. Camera 8 is centrally positioned and
will survey a central section of the railway track. Cameras
5 and 6 will survey sections of the railway track on op-
posite sides of rail 1, whereas cameras 10 and 11 will
survey sections of the railway track on opposite sides of
rail 2.
[0028] Cameras 7 and 9 are directed inclined down-
wards and outwards, such as to survey the inner sides
of rails 1 and 2 facing towards each other. Likewise, cam-
eras 4 and 12 are directed inclined downwards and in-
wardly, such a to survey the outer sides of the rails 1 and
2 facing away from each other.
[0029] Top camera 13 can be used to survey structures
surrounding the railway track and may give a general
impression thereof.
[0030] The housing 3 further comprises two arrays 14
and 15 of LEDs, which are facing downwards and emit
light towards the railway track. The two arrays 14, 15 of
LEDS extend substantially in parallel to and at both sides
of the line of cameras 4-12. Each array 14, 15 may com-
prise tens of thousands of LEDs.
[0031] Figure 2 shows in a frontal view the camera unit
discussed in figure 1. From figure 2 the different orienta-
tions of the cameras 4-12 and 13 discussed above ap-
pear clearly. Further it becomes clear, that an imaginary
vertical plane extending through rail 1 (schematically in-
dicated by a dotted line P1) would extend between the
inner pair of cameras 6,7 and the outer pair of cameras
4, 5. The same applies for rail 2 and cameras 9, 10 and
11, 12 respectively (vertical plane P2).
[0032] Now reference is made to figure 3. A housing
3 is shown schematically and in a cross section. At its
frontal side the housing 3 is provided with a cover 16
which may be opened to make the inner parts of the hous-
ing 3 readily accessible. The lower side of the housing 3
is open.
[0033] Two mounting plates 17 connected to the hous-
ing 3 carry the two arrays 14 and 15 of LEDs. The mount-
ing plates 17 are interconnected by bridges 18 extending
vertically and carrying the cameras 4-13. In figure 3 the
bridge 18 is provided with slots 19 cooperating with
mounting means 20 (bolts, screws etc.) for a camera,
such that the position of the camera is adjustable. It is
noted, that such an adjustment could occur in any direc-
tion, and not only in the plane of the drawing.
[0034] From figure 3 it further appears, that the arrays
14 and 15 of LEDs extend at a lower level than the cam-
eras 4-13. Further, two spaced reflector plates 21 and
22 are shown which are helpful in reflecting the light emit-
ted by the diodes towards the railway track. Between the
reflector plates 21, 22 a transparent cover plate 23 is
provided protecting the arrays of LEDs 14, 15 and cam-
eras 4-13 from environmental influences (such as for ex-
ample water, dust etc.).
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[0035] At the top of the housing 3 a passage 24 may
be provided for passing through cables 25, such as for
example for connecting the arrays of LEDs 14, 15 and
the cameras 4-13 with appropriate equipment.
[0036] Finally, in figure 3 schematically connecting
means 26 have been illustrated which may be used for
connecting the housing 3 to a unit by means of which the
assembly may be supported by a railway vehicle, such
as the buffers thereof.
[0037] Within the housing 3 there is sufficient room for
housing several equipment, such as data storage means,
power means, transmitter/receiver means etcetera.
[0038] Figure 4 again shows the camera unit illustrated
in figure 3, as shown from below. The cover plate 23,
however, has not been illustrated here. Specifically, said
part of the camera unit has been illustrated which is pro-
vided with cameras 9-12.
[0039] It is noted, that in figure 4 only a small part of
the array 14 of LEDs has been represented with its LEDs
indicated; one should realise, however, that the entire
extent of said arrays 14, 15 is provided with such LEDs.
[0040] A preferred LED for application in the camera
unit is the LED of the Lumiled™ type, which is marketed
by Lumileds lighting, LLC of San José, California, U.S.A.
[0041] The invention is not limited to the embodiment
described before, which may be varied widely within the
scope of the invention as defined the appending claims.

Claims

1. Camera unit for surveying a railway track, comprising
a housing, a camera positioned therein and lighting
means for lighting the railway, characterized in that
the camera is a matrix camera and in that the lighting
means comprise light emitting diodes (LEDs).

2. Camera unit according to claim 1, wherein a number
of cameras are provided in said housing which are
positioned along a line extending substantially trans-
versally to the railway track to be surveyed.

3. Camera unit according to claim 2, wherein some of
the cameras are directed vertically downwards,
whereas other cameras are directed inclined down-
wards.

4. Camera unit according to claim 3, wherein nine cam-
eras are positioned along said line, with a central
camera directed vertically downwards and posi-
tioned in a vertical plane of symmetry of the railway
track and with, at each side of the central camera, a
first inner pair of cameras comprising a camera di-
rected verticaly downwards and a camera directed
inclined downwards and outwards, and a second
outer pair of cameras comprising a camera directed
vertically downwards and a camera directed inclined
downwards and inwards, wherein a vertical plane

extending through each of the rails of the railway
track extends between the corresponding first and
second pairs of cameras.

5. Camera unit according to claim 4, wherein the ver-
tically directed cameras of the corresponding first
and second pairs of cameras are positioned adjacent
to each other.

6. Camera unit according to one of the claims 2-5,
wherein there is also provided a camera directing
substantially forward in a direction in parallel to the
railway track.

7. Camera unit according to any of the claims 2-6,
wherein the position of at least some of the cameras
is adjustable.

8. Camera unit according to any of the claims 2-7,
wherein the LEDs are positioned in two arrays ex-
tending in parallel to and at both sides of the line of
cameras.

9. Camera unit according to claim 8, wherein the arrays
of LEDs are positioned at a lower level than the cam-
eras.

10. Camera unit according to any of the previous claims,
wherein underneath the camera(s) and LEDs trans-
parant cover plates are provided.

11. Camera unit according to any of the previous claims,
wherein the LEDs are of the Lumiled™ type.

12. Camera unit according to any of the previous claims,
wherein the housing further is provided with inner
reflector means for reflecting the light emmited by
the LEDs.

13. Camera unit according to claim 12 and claim 8,
wherein the reflector means comprise two spaced
and inclined reflector plates extending substantially
in parallel to the arrays of LEDs.

14. Camera unit according to any of the previous claims,
comprising control means for controlling the matrix
camera(s) with a frame rate in the range of 40 - 120
frames/sec.

15. Camera unit according to claim 14, wherein the
frame rate depends upon the velocity with which the
camera unit is moved along the railway track.

16. Camera unit according to claim 14 or 15, wherein
the LEDs are intermittently activated, with an activa-
tion time equivalent to the shutter time of the camera
(s).
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17. Camera unit according to claim 16, wherein the LEDs
are overpowered during activation.

18. Camera unit according to claim 16 or 17, wherein
the shutter time of the camera(s) is in the range of
20 - 40 Ps.

19. Camera unit according to any of the previous claims,
wherein the image of a matrix camera covers an area
of substantially 50 cm wide and 40 cm long.

20. Camera unit according to any of the previous claims,
wherein data storage means are provided for storing
the images recorded by the matrix camera(s).
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