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Keksintö koskee menetelmää puukuiturainan (108) valaisemiseksi 
poikkeamien havaitsemiseksi. Menetelmässä kytketään päälle 
yläpuolisen sivuvalon (100) ledit (103, 104), jotka on suunnattu 
sivusuunnassa puukuiturainan (108) ensimmäiseen reunaan (110) 
valaisemaan rainan (108) leveyden ensimmäinen puolikas (111); 
otetaan kuva ensimmäisestä puolikkaasta (111); kytketään ledit 
(103, 104) pois päältä; kytketään päälle yläpuolisen sivuvalon 
(110) ledit (103, 106), jotka on suunnattu sivusuunnassa rainan 
(108) toiseen reunaan (112) valaisemaan rainan (108) leveyden 
toinen puolikas (113); otetaan kuva toisesta puolikkaasta (113); ja 
kytketään ledit (103, 106) pois päältä. Keksintö koskee myös 
yläpuolista sivuvaloa (100), konenäköjärjestelmää (400) ja 
valaistusjärjestelmää (200).

The invention relates to a method for illuminating a wood fibre web 
(108) for deviation detection. The method comprises turning on 
LEDs (103, 104) of an overhead sidelight (100) that are 
side-directed towards a first edge (110) of the web (108) for 
illuminating a first half (111) of width of the web (108), capturing 
an image of the first half (111), turning off the LEDs (103, 104), 
turning on LEDs (103, 106) of the overhead sidelight (100) that 
are side-directed towards a second edge (112) of the web (108) 
for illuminating a second half (113) of width of the web (108), 
capturing an image of the second half (113), and turning off the 
LEDs (103, 106). The invention also relates to an overhead 
sidelight (100), a machine vision system (400), and a lighting 
system (200).
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Overhead sidelight

Field of the invention

The present invention relates to a sidelight for illuminating, for example, 
a continuous wood fibre web. The sidelight comprises an elongated body 
structure comprising several lights that are directed and arranged along 
the elongated body structure. The invention further relates to a method 
of utilizing the light, and a lighting system.

Background

In continuous manufacturing processes, for example, paper, pulp and 
cardboard machines, there are materials or products constantly formed 
and moving through the machine in a continuous material web. In such 
processes, the product must be monitored in order to detect possible 
deviations, for example, holes, faults, wrinkles or streaks, and to obtain 
a final product of high quality, for example, by machine vision systems 
such as camera systems. And for monitoring the continuous material 
web has to be illuminated. A suitable illumination depends on deviations 
arranged to be detected, all deviations cannot be found by same kind of 
illumination or at least not so effectively. For example, in order to detect 
streaks or wrinkles from the web effectively a sidelight is commonly used 
for illumination. Sidelights are lighting devices that are arranged outside 
the web for illuminating the web from the side. However, it is not always 
possible to arrange lighting devices outside the web i.e. in the side of the 
web, because there is a lack of space.

Summary

Now there has been invented an improved sidelight that is an overhead 
sidelight which solves the side space requirement problem in an efficient 
way. Various aspects of the invention include a lighting device, a lighting 
system, lighting method and a machine vision system comprising at least 
one sidelight and camera, and a computer readable medium comprising 
a computer program stored therein, which are characterized by what is 
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2 
stated in the independent claims. Various embodiments of the invention 
are disclosed in the dependent claims.

According to a first aspect of the invention, there is provided a method 
for illuminating a wood fibre web for deviation detection. The method 
comprises turning on LEDs of an overhead sidelight arranged above the 
wood fibre web, which LEDs are side-directed towards a first edge of the 
wood fibre web for illuminating a first half of width of the wood fibre web 
from center to the first edge of the wood fibre web, capturing an image 
of the first half of width of the wood fibre web by at least one imaging 
device, turning off the LEDs that are side-directed towards the first edge 
of the wood fibre web, turning on LEDs of the overhead sidelight, which 
LEDs are side-directed towards a second edge of the wood fibre web for 
illuminating a second half of width of the wood fibre web from center to 
the second edge of the wood fibre web, capturing an image of the sec­
ond half of width of the wood fibre web by at least one imaging device, 
and
turning off the LEDs that are side-directed towards the second edge of 
the wood fibre web.

According to an embodiment, the method further comprises turning on 
LEDs of a transmission light arranged underneath the wood fibre web, 
which LEDs are directed upwards for illuminating the whole width of the 
wood fibre web from below and through the web, capturing at least one 
image of the wood fibre web by at least one imaging device, and turning 
off the LEDs of the transmission light. According to an embodiment, the 
method further comprises transmitting image data of the captured image 
to an image data processing device for analysis. According to an em­
bodiment, the method further comprises analysing the image data that 
is captured when the web is illuminated by the sidelight by using a side­
light type of monitoring profile. According to an embodiment, the method 
further comprises analysing the image data that is captured when the 
web is illuminated by the transmission light by using a transmission type 
of monitoring profile, wherein the sidelight type of monitoring profile and 
the transmission type of monitoring profile profiles have different param­
eters for monitoring.
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3
According to a second aspect of the invention, there is provided an over­
head sidelight arranged to be positioned over a food fibre web for illumi­
nating the wood fibre web for imaging, comprising an elongated body 
arranged to support a plurality of LEDs, wherein a first part of the LEDs 
is side-directed towards a first edge of the wood fibre web for illuminating 
a first half of width of the wood fibre web from center to the first edge of 
the wood fibre web as a first part of the rectangular area and a second 
part of the LEDs is side-directed towards a second edge of the wood 
fibre web for illuminating a second half of width of the wood fibre web 
from center to the first edge of the wood fibre web as a second part of 
the rectangular area, and wherein the length of the elongated body is 
shorter or equal length than the width of the wood fibre web, and wherein 
the first and second part of the LEDs are on and off alternately.

According to an embodiment, a rectangular area is illuminated on the 
wood fibre web. According to an embodiment, a line is illuminated on the 
wood fibre web. According to an embodiment, for imaging, the angle be­
tween a center line of a light beam of a LED and the surface of the wood 
fibre web is 10°to 45°. According to an embodiment , the first part of the 
LEDs is arranged in the first half of the elongated body and the second 
part of the LEDs are arranged in the second half of the elongated body 
so that the center part of the elongated body comprises both the first and 
second part of the LEDs. According to an embodiment, in the center part 
every other LED is side-directed towards the first edge of the wood fibre 
web and every other is side-directed towards the second edge of the 
wood fibre web.

According to a third aspect of the invention, there is provided a lighting 
system for illuminating a wood fibre web for deviation detecting from a 
wood fibre web, wherein the lighting system comprises an elongated 
overhead sidelight disclosed above and an elongated transmission light, 
which overhead sidelight is arranged to be positioned over the web, per­
pendicular to the longitudinal direction of the web for illuminating a rec­
tangular area on the surface of the web for image capturing in two parts, 
wherein a first part is illuminated when only the first part of LEDs that are 
side-directed towards the first edge of the wood fibre web are on, and a 
second part is illuminated when only the second part of LEDs that are
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4 
side-directed towards the second edge of the wood fibre web are on, and 
which elongated transmission light is arranged to be positioned under 
the web perpendicular to the longitudinal direction of the web for illumi­
nating the same area as the overhead sidelight, but through the web, 
and wherein the transmission light is arranged to be on, when the LEDs 
of the sidelight are turned off, for image capturing of the wood fibre web 
by the at least one imaging device.

According to an embodiment, turning on and off of LEDs is controlled by 
a lighting control unit by electric pulses through LED drivers of the LEDs.

According to a fourth aspect of the invention, there is provided a machine 
vision system for detecting deviations from a wood fibre web, wherein 
the machine vision system comprises an overhead sidelight disclosed 
above and at least one imaging device, wherein when the first part of the 
LEDs is side-directed towards the first edge of the wood fibre web are 
turned on and the second part of the LEDs is turned off, an image of the 
first half of width of the wood fibre web is arranged to be captured by the 
at least one imaging device, and wherein when the second part of the 
LEDs that are side-directed towards the second edge of the wood fibre 
web is turned on and the first part of the LEDs is turned off, an image of 
the second half of width of the wood fibre web is arranged to be captured 
by the at least one imaging device.

According to an embodiment, the system further comprises a transmis­
sion light arranged to be positioned under the web for illuminating the 
same area as the overhead sidelight, through the web, and wherein the 
transmission light is turned on, when the LEDs of the sidelight are turned 
off, and an image of the wood fibre web is arranged to be captured by 
the at least one imaging device. According to an embodiment, the at 
least one imaging device is arranged to transmit image data of the cap­
tured image to an image data processing device for analysis.

According to a fifth aspect of the invention, there is provided a computer 
program product embodied on a non-transitory computer readable me­
dium, comprising computer program code configured to, when executed 
on at least one processor, cause a system to perform the method
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5
comprising turning on LEDs of an overhead sidelight arranged above the 
wood fibre web, which LEDs are side-directed towards the first edge of 
the wood fibre web for illuminating a first half of width of the wood fibre 
web from center to the first edge of the wood fibre web, capturing an 
image of the first half of width of the wood fibre web by an imaging de­
vice, turning off the LEDs that are side-directed towards the first edge of 
the wood fibre web, turning on LEDs of the overhead sidelight, which 
LEDs are side-directed towards the second edge of the wood fibre web 
for illuminating a second half of width of the wood fibre web from center 
to the second edge of the wood fibre web, capturing an image of the 
second half of width of the wood fibre web by an imaging device, and 
turning off the LEDs that are side-directed towards the second edge of 
the wood fibre web.

Description of the Drawings

In the following, various embodiments of the invention will be described 
in more detail with reference to the appended drawings, in which

Fig. 1a shows an overhead sidelight according to an example em­
bodiment;

Fig. 1 b-c show use examples of the sidelight of fig. 1a according to an 
example embodiment;

Fig. 2a-c show use examples of a lighting system according to an ex­
ample embodiment;

Fig. 3a-b show a machine vision system comprising an overhead side­
light according to an example embodiment;

Fig. 4 shows a machine vision system comprising an overhead 
sidelight and a transmission light according to an example 
embodiment; and

Fig. 5 shows a flow chart of a method for illuminating a wood fibre 
web for deviation detection by a machine vision system 
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6
comprising a sidelight according to an embodiment of the in­
vention.

Description of Example Embodiments

The present invention relates to an overhead sidelight. The overhead 
sidelight is one type of reflection lights. Herein below, the overhead side­
light is also called just as a sidelight. The sidelight comprises a plurality 
of LED lights for illuminating an illumination area to a moving object in 
an angle. The illumination area may be a rectangular area having an 
elongated shape perpendicular to the longitudinal direction of the web. 
LEDs are arranged along an elongated body structure of the sidelight as 
LED modules. Each LED module comprises at least one LED board 
comprising at least one LED, but usually several LEDs, for example, ΙΟ­
Ι 00, for example, 30 LEDs. However, the term “LED” is used herein for 
referring also to LED boards and LED modules. The elongated body of 
the sidelight may be made of any suitable material, for example, carbon 
fiber, aluminum, steel, etc. The sidelight is arranged to be positioned 
over a web arranged to be monitored. Therefore, the sidelight according 
to embodiments of the invention may be called as an overhead lighting 
device. The light emitting diodes, LEDs, may be, for example, High- 
Brightness LEDs. There may be a lens in front of a LEDs. Through the 
use of optics, the wide spread of light from the LED may be fo- 
cused/turned through the lens to create a controlled, narrower beam an­
gle. The sidelight comprises a light control unit for controlling turning the 
LEDs on and off.

The present invention also relates to a lighting system comprising at 
least a sidelight according to embodiments of the invention and a trans­
mission light arranged to illuminate a wood fibre web underneath it. Fur­
ther, the invention relates to a machine vision system comprising a side­
light according to embodiments of the invention and at least imaging de­
vice i.e. camera. The term “wood fibre” includes in this context any suit­
able wood fibre webs, for example, paper or cardboard webs. The imag­
ing device is used for capturing images of a moving object i.e. a wood 
fibre web arranged to be monitored. Web imaging may be performed by 
using different monitoring profiles for different lightings in an image data
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7 
processing device, whereto the captured image data is transmitted for 
analysis. By using different monitoring profiles for different lightings, dif­
ferent types of faults can be detected more effectively and detecting set­
tings are adapted better to different lighting conditions.

In addition, in a method according to example embodiments of the in­
vention a machine vision system comprising an overhead sidelight ac­
cording to an embodiment of the invention and an imaging device is used 
for detecting deviations, for example, streaks and/or wrinkles, from a 
wood fibre web, for example, from a paper web.

An overhead sidelight according to example embodiments of the inven­
tion is arranged to be positioned above an imaging target, for example, 
above a moving web, for example, a wood fibre web, for example, a pa­
per web that continuously moves underneath the sidelight in a horizontal 
position. The sidelight is arranged over the web so that the elongated 
side of the sidelight is perpendicular to the moving direction of the web. 
The LEDs are arranged along an elongated body structure of the lighting 
device supporting them underneath it. LEDs are arranged one next to 
the other. The length of the elongated body structure and thus the num­
ber of LEDs depends on the width of a web arranged to be monitored. 
The width of the sidelight is usually shorter than a width of a web, but it 
is also possible that they are as wide. But the idea is to keep the elon­
gated body structure and thus the sidelight so short that no extra space 
is needed on the side or sides of the web.

The LEDs of a sidelight according to example embodiments are side- 
directed. It is also possible, that only part of them are side-directed. The 
LEDs are side-directed so that the sidelight effect is achieved. Side-di­
recting means that each LED of the sidelight is directed so that directed 
light is not perpendicular to a surface underneath it, for example, a web, 
but it is angled. The angle between the center line of a light beam of a 
LED and the surface of the web is, for example, 10-45°. This kind of 
lighting angle is suitable when detecting streak and wrinkle deviations 
from the web by a camera. A first end of the elongated body structure of 
the sidelight comprises LEDs, which light beams are side-directed i.e. 
turned towards the first edge of the web, i.e. directed towards the first
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8
side of the web. And a second end of the elongated body structure of the 
sidelight comprises LEDs, which light beams are side-directed, turned, 
towards the second edge of the web, i.e. towards the second side of the 
web. Furthermore, the center part of the elongated body structure of the 
sidelight comprises both LEDs of the first part, which light beams are 
side-directed towards the first edge of the web, and LEDs of the second 
part, which light beams are side-directed towards the second edge of the 
web. Every other LED of the center part is side-directed towards the first 
edge and every other towards the second edge so that light beams of 
two adjacent LEDs are crosswise, i.e. they are directed in different sides, 
if they both are turned on. The LEDs of the first end and the LEDs of the 
second end are arranged to a certain distance from each other. There 
may be, for example, 7-15 cm, for example, 12cm between two adjacent 
LEDs (i.e. LED modules). Thus, there is certain number of LEDS in a 
certain length of the sidelight structure. For example, if there are two 
LED boards in each LED module and each LED board comprises 30 
LEDs, there may be a gap/space of 12 cm after every 60 LEDs. 
Whereas, the LEDs of the center part may be positioned more frequently 
than LEDs in the first and second ends. There may be, for example, a 
double number of LEDs in the certain length of the center part compared 
to the first and second ends. Both the first and the second end of the 
body structure may have a length, for example, around % of the total 
length of the sidelight structure. Thus, the length of the center part may 
be, for example, around 1/2 of the total length.

The use, turning on and off, of LEDs may depend on their side-direction. 
When only an overhead sidelight is used for illumination, the illumination 
and image capturing may be phased in two parts and performed, for ex­
ample, as follows,): At a first phase, only the first part of LEDs that are 
side-directed towards the first side of the web are turned on and used 
for illuminating the web from the center of the web towards the first edge 
area of the web. During this first illumination the first side of the web is 
imaged, from the center to the edge. After imaging of the first side, the 
first part of LEDs is turned off. At second phase, for example, after 50- 
200ps, for example, after 100 ps, from turning on the first part of LEDs, 
the second part of LEDs that are side-directed towards the second side 
of the web are turned on and used for illuminating the web from the
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9 
center of the web towards the second edge area of the web. During this 
second illumination the second side of the web is imaged, from the cen­
ter to the edge. After imaging of the second side, the second part of 
LEDs are turned off. Thus, every other image is illuminated with the first 
part of LEDs of the sidelight and image is captured from the first half of 
the web and every other image is illuminated with the second part of 
LEDs of the sidelight and image is captured from the second half of the 
web.

As an example, when looking at a sidelight from the direction whereto 
the web runs, the left end of the sidelight supports LEDs that are side- 
directed to the left, the right end of the sidelight supports LEDs that are 
side-directed to the right and the center part support LEDS, which every 
other LED is side-directed to the left and every other to the right. And 
center lines of all light beams of LEDs have an angle of around 33°to 
the surface of the web.

By an overhead sidelight according to the example embodiments of the 
invention the whole width of the web can be illuminated one half at the 
time so that detecting of streaks or wrinkles or other faults is more effec­
tive without a lighting device/s that has/have to be positioned to the side 
of the web, for example, an area outside a web. Furthermore, the over­
head sidelight according to the example embodiments of the invention 
provides flatter light than a regular sidelight arranged to the side of the 
web. In addition to that, the overhead sidelight according to the example 
embodiments of the invention provides less scattered light compared to 
regular side lights arranged to the side of the web.

In the lighting system, in addition to an overhead sidelight, at least one 
transmission light is arranged to illuminate the web, but from below and 
it is called as a transmission light and it may also be called as a through 
light, because the light passes through the paper when imaged. Use of 
one or more transmission light may aid detection of other kind of devia­
tions i.e. other than streaks and wrinkles. It may be used, for example, 
for detecting cloudiness, dirt particles and holes in mass of a web. An 
overhead sidelight and a transmission light may be arranged at the same 
line, but on different sides of the web so that they both illuminate the
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10 
same rectangular area of web, which is also imaged by cameras. The 
transmission light may comprise a plurality of light sources, for example, 
a plurality of regular LEDs. Instead of or in addition to a transmission 
light, it is possible to also use one or more reflection lights in the lighting 
system.

The use of light sources for illuminating a web may alternate, for exam­
ple, so that every other captured image is illuminated with LEDs of an 
overhead sidelight (in two phases) and every other captured image is 
illuminated with the transmission light (third phase). The illumination al­
ternation and image capturing may thus be performed, for example, as 
follows: In the first phase, a first image capturing is illuminated by the 
LEDs of the sidelight directed to a first side, and in the second phase, a 
second image capturing is illuminated by the LEDs directed to a second 
side, and together these images form a sidelight illuminated image. In 
the third phase, the web is illuminated with the transmission light and a 
transmission light illuminated image is captured. After the transmission 
light illumination, the sidelight is again used for illuminating. In other 
words, a part of the captured images, 1/2 of images, are illuminated with 
the overhead sidelight and the other part, 1/2 of images, with transmission 
light. Instead or in addition of the transmission light, it is possible to use 
one or more reflection lights other than the overhead sidelight. However, 
it is possible to illuminate the web by using any suitable lighting se­
quences.

An imaging device used for capturing images and being a part of ma­
chine vision system according to embodiments of the invention may be 
a so-called smart camera comprising an image data processing device 
part that is arranged to analyse captured images. The image data pro­
cessing device part may comprise at least one processor, at least one 
memory including computer program code for one or more program units 
and means for transferring trigger signals or captured image data wire­
lessly or via wired connection, for example, a transmitter or a transceiver. 
There may be multiple processors e.g. a general-purpose processor 
and/or a graphics processor and/or a DSP processor and/or a FPGA 
and/or multiple different memories e.g. volatile memory for storing data 
and programs at run-time and non-volatile memory like a hard disk for
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11 
permanently storing data and programs. The image data processing de­
vice part of the imaging device may be any computing device suitable 
for handling image data such as a computer. The imaging device may 
also include a video controller and an audio controller for generating sig­
nals that can be produced to the user with computer accessories. The 
smart camera produces output to the user through output means. The 
video controller may be connected to a display. The display may be e.g. 
a flat panel display or a projector. The audio controller may be connected 
to a sound source such as loudspeakers or earphones.

The external image data processing device may be a part of the machine 
vision system according to embodiments of the invention, but it is not an 
integrated part of an imaging device. The external image data pro­
cessing device comprises at least one processor, at least one memory 
including computer program code for one or more program units and 
means for receiving image data wirelessly or via wired connection, for 
example, a receiver or a transceiver and means for transferring trigger 
signals or image data wirelessly or via wired connection, for example, a 
transmitter or a transceiver. There may be multiple processors e.g. a 
general-purpose processor and/or a graphics processor and/or a DSP 
processor and/or FPGA and/or multiple different memories e.g. volatile 
memory for storing data and programs at run-time and nonvolatile 
memory like a hard disk for permanently storing data and programs. The 
image data processing device may be any computing device suitable for 
handling image data such as a computer. The connection between an 
imaging devise and the external image data processing device may be 
a wired or wireless network. The image data processing device may also 
include a video controller and an audio controller for generating signals 
that can be produced to the user with computer accessories. The simu­
lator produces output to the user through output means. The video con­
troller may be connected to a display. The display may be e.g. a flat 
panel display or a projector. The audio controller may be connected to a 
sound source such as loudspeakers or earphones.

The image data processing device part and/or the external image data 
processing device may analyse the received image data and if the image 
data processing device part or the external image data processing
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12 
device detects a streak or other deviation determined to be detected, the 
image data processing device part or the external image data processing 
device may store this information indicating about the streak or fault to a 
defect map or in connection with statistics.

A light control unit may be arranged to control turning lights on and off, 
for example, the LEDs of a sidelight and transmission light. The light 
control unit controls the LEDs by electric impulses by putting them on 
and off. The light control unit may be an integrated or external part (elec­
trically connected to the sidelight and the imaging device) of an imaging 
device or an integrated or external part of the sidelight. The light control 
unit may comprise at least one processor, at least one Field-program­
mable gate array (FPGA), at least one memory including computer pro­
gram code for one or more program units and means for transferring 
signal data wirelessly or via wired connection, for example, a transmitter 
or a transceiver, for turning on and off the LEDs. There may be one or 
more processors e.g. a general-purpose processor and a DSP proces­
sor and/or multiple different memories e.g. volatile memory for storing 
data and programs at run-time and non-volatile memory like a hard disk 
for permanently storing data and programs.

In the following, several embodiments of the invention will be described 
in the context of figures. It is to be noted, however, that the invention is 
not limited to shown embodiments, but the embodiments may also be 
combined, when applicable. Different embodiments may have applica­
tions in any environment where side-lighting is required.

Figure 1a shows an overhead sidelight 100 according to an example 
embodiment. The overhead sidelight 100 is arranged to be positioned 
over a food fibre web 108 perpendicularly with respect to the running 
direction of the web 108 for illuminating a rectangular area to the wood 
fibre web half of the rectangular area at the time i.e. in two phases. The 
overhead sidelight 100 comprises an elongated body 101 arranged to 
support a plurality of LEDs 103 that are controlled by a lighting control 
unit (not shown) by electric impulses by putting a first and second part 
of the LEDs 103 on and off alternately. The lighting control unit is elec­
trically connected to LEDs 103. The first part 104 of the LEDs 103 are
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13 
side-directed towards a first edge 110 of the wood fibre web 108 and 
arranged to illuminate at least approximately a first half 111 of the width 
of the wood fibre web 108, from center to the first edge 110 as a first part 
of an illumination area. The first part 104 of the LEDs 103 are arranged 
in an area that is a first half of the elongated body 103. There is a LED 
driver 102 between LEDs and the lighting control unit, for example, more 
specifically between each LED board and the lighting control unit, for 
controlling LEDs. The LED driver 102 is controlled by the lighting control 
unit.

A second part 106 of the LEDs 103 are side-directed towards a second 
edge 112 of the wood fibre web 108 and arranged to illuminate at least 
approximately a second half 113 of the width of the wood fibre web 108, 
from center to the second edge 112 as a second part of an illumination 
area. The second part 106 of the LEDs 103 are arranged in an area that 
is the second half of the elongated body 101. The elongated body 101 
has in this example a length that is approximately equal with the width 
of the wood fibre web 108, but it may also be shorter or a bit longer.

As said above, the first part 104 of the LEDs 103 are arranged in the first 
half of the elongated body 101 and the second part 106 of the LEDs 103 
are arranged in the second half of the elongated body 101, but the center 
part 105 of the elongated body 101 comprises both the LEDs 103 from 
the first part 104 and second part 106. In the center part 105 every other 
LED 103 is side-directed towards the first edge 110 i.e. they belong to 
the first part 104 of the LEDs 103 and every other LED 103 is side-di­
rected towards the second edge 112 i.e. they belong to the second part 
106 of the LEDs 103.

Figures 1b and 1c show the sidelight of figure 1a in on-states used for 
illuminating a rectangular area to the web 108, a half area at the time. 
Figure 1 b shows a situation, when the first part 104 of the LEDs 103 are 
turned on and the second part 106 of the LEDs 103 is turned off. As can 
be seen from figure 1 b, approximately a first half of the width of the web 
108 is illuminated. And as can also be seen, the light beams of LEDs 
have an angle a when directed to the surface of the web 108. The angle 
a between a center line of a light beam produced by LED 103 and the
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14 
surface of the wood fibre web 108 is 33°. However, the angle a may also 
be arranged bigger, for example, 34°, 35°, 36°, 37° or even bigger, for 
example, 38-45° or it may be arranged smaller, for example, 32° 31° 
30° 29° or 28-10°

Figure 1c shows a situation, wherein the second part 106 of the LEDs
103 is turned on and the first part 104 of the LEDs 103 is turned off. As 
can be seen from figure 1c, approximately a second half of the width of 
the web 108 is illuminated by the second part of the illumination area 
115.

The light control unit controls the LEDs 103 by electric impulses by put­
ting the first part 104 of the LEDs 103 and the second part 106 of the 
LEDs 103 on alternately trough the LED drivers 102. When the first part
104 of the LEDs 103 are turned on and the second part 106 of the LEDs 
103 is turned off, the area of the first part of the illumination area 114 is 
arranged to be imaged by at least one imaging device. Whereas, when 
the second part 106 of the LEDs 103 are turned on and the first part 104 
of the LEDs 103 is turned off, the area of the second part of the illumina­
tion area 115 is arranged to be imaged by at least one imaging device, 
which at least one imaging device may be the same or different than at 
least one imaging device used for imaging the first part of the illumination 
area 114.

When comparing figures 1b and 1c, the difference between the directed 
lights of the first part 104 and the second part 106 of the LEDs 103 can 
be seen.

Figures 2a-c show a lighting system 200 in a use-state according to an 
example embodiment. The lighting system 200 comprises a sidelight 201 
over a food fibre web 208 and it is arranged to provide an illumination 
rectangular area on the surface of the web 208. The lighting system 200 
further comprises a transmission light 204 comprising also a plurality of 
LEDs and their LED drivers (not shown) and arranged to be positioned 
under the web 208 for illuminating an illumination rectangular area up­
wards to the surface of the web. The illumination areas of the overhead 
sidelight 201 and the transmission light 204 are arranged to form
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approximately to the same line on the web 208, but overhead sidelight 
201 is illuminating its area in two parts, one half at the time and the trans­
mission light 204 in one part, the whole width of the web 208 is illumi­
nated at once, but the imaging may be performed in two parts, one side 
at the time. However, it is also possible that the transmission light 204 
illuminates the area of the web in two parts, one half at the time and that 
the imaging is also performed in two parts, one half of the web 208 at 
the time.

Figure 2a shows a situation example, wherein a first part of the LEDs 
203 is turned on and a second part of the LEDs 203 and LEDs of the 
transmission light 204 are turned off. As can be seen from figure 2a, 
again approximately a first half of the width of the web 208 is illuminated 
by a first part of the illumination area 215. An image of the first half of the 
wood fibre web 208 may now be captured by the at least one imaging 
device (not shown).

In figure 2b is shown a situation example, wherein the second part of the 
LEDs 203 is turned on and the first part of the LEDs 203 and LEDs of 
the transmission light 204 are turned off. In figure 2b, again approxi­
mately a second half of the width of the web 208 is illuminated by a sec­
ond part of the illumination area 216. An image of the second half of the 
wood fibre web 208 may now be captured by the at least one imaging 
device (not shown).

In figure 2c, the transmission light 204 is turned on, and the LEDs 203 
of the sidelight 201 are turned off and the light produced by the trans­
mission light 204 directs through the web 208 and the illumination area 
of the whole width 210 forms on the surface of the web 208, the whole 
width at the time or in two parts. An image of the whole width of the wood 
fibre web 208 may now be captured by the at least one imaging device 
(not shown) at the time or in two parts.

A light control unit is electrically connected to LED drivers 202 of the 
sidelight 201 and the LED drivers of the transmission light 204 for con­
trolling the LEDs 203 of the sidelight 201 and LEDs of the transmission 
light 204 by electric impulses by turning them on and off. The order or



20
18

60
60

 prh 
15

-1
0-

20
19

5

10

15

20

25

30

35

16
frequency of putting them on or the on-time period may vary, and it may 
depend, for example, on the web or other monitoring target or used mon­
itoring method/profile. Web imaging may be performed by using different 
monitoring profiles for different lightings. This way different types of de­
viations can be detected more effectively and monitoring and/or detect­
ing settings are adapted better to different lighting conditions. For exam­
ple, there may be different monitoring profiles for images captured using 
sidelight and transmission light illuminations, wherein the profiles 
have/use different parameters for monitoring.

Figures 3a-b show a machine vision system according to an example 
embodiment. The machine vision system 300 of figure 3a comprises an 
overhead sidelight 301 and three smart cameras 304 that are all ar­
ranged over a web 308. The overhead sidelight 301 comprises an elon­
gate body 302 and a plurality of LEDs 303, which elongate body 302 
supports LEDs 303. The smart cameras 304 comprises a light control 
unit 305. The light control unit 305 is an integrated part of cameras 304, 
but it may also be a separate device. The smart cameras 304 are ar­
ranged to capture images of rectangular areas illuminated by LEDs 303. 
Each smart camera 304 comprises an image processing unit for analys­
ing the image data as an integrated part. There is also a LED driver (not 
shown) between LEDs 303 and the lighting control unit 305 for control­
ling LEDs. LED drivers are controlled by lighting control units 305.

The machine vision system 310 of figure 3b comprises an overhead 
sidelight 311 and three cameras 315 that are arranged over a web 308 
and an image processing device 316 arranged to analyse the image data 
transmitted by the cameras 315. The overhead sidelight 311 comprises 
an elongate body 314 and a plurality of LEDs 313, which elongate body 
314 supports LEDs 313. The image processing device 316 comprises a 
light control unit 312. The light control unit 312 is electrically connected 
to LEDs 303 and cameras 315. The light control unit 312 is in this exam­
ple embodiment fixed to the elongate body 314, but it may also be a 
separate device. The cameras 315 are arranged to image rectangular 
areas illuminated by LEDs 303. Each camera 325 is connected to the 
image processing device 316.
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The light control unit 305, 312 controls the LEDs 303 by electric impulses 
by putting a first part of the LEDs 303, 313 that are side-directed to a first 
direction and the second part of the LEDs 303, 313 that are side-directed 
to a second direction on and off alternately. However, it is also possible 
that a light control unit is a part of a side light instead a part of a camera 
of image processing device.

The light control unit 305, 312 controls also image capturing timing of the 
at least one camera 304, 315 by electric impulses, for example, for cap­
turing images when a field of view of a camera 304, 315 comprises an 
illuminated area.

When the first part of the LEDs 303, 313 are turned on and the second 
part of the LEDs 303, 313 is turned off, an illuminated rectangular area 
provided by the first part of LEDs 303, 313 is imaged. Whereas, when 
the second part of the LEDs 303 are turned on and the first part of the 
LEDs 303 is turned off, an illuminated rectangular area provided by the 
second part of LEDs 303, 313 is imaged.

Fig. 4 shows a machine vision system 400 according to an example em­
bodiment. The machine vision system 400 comprises an overhead side­
light 401, a transmission light 402 and four cameras 410 that are con­
nected to an image processing device 411 arranged to analyse image 
data captured by the cameras 410.

The overhead sidelight 401 is arranged to be positioned over a wood 
fibre web 408 perpendicularly with respect to the running direction of the 
web 408 i.e. perpendicular to the longitudinal direction of the web 408 
for illuminating a rectangular area to the wood fibre web 408, half of the 
area at the time. The overhead sidelight 401 comprises an elongated 
body 403 arranged to support a plurality of LEDs 405. A first part, a half 
of LEDs, of the plurality of LEDs 405 are side-directed to a first direction 
and a second part, a half of LEDs, of the plurality of LEDs 405 are side- 
directed to a second direction. A first end of the elongated body 403 
comprises LEDs of the first part of LEDs 405, the second end of the 
elongated body 403 comprises LEDs of the second part of LEDs 405, 
and a center part of the elongated body comprises LEDs of the first and
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second parts of LEDs 405 so that every other LED is a LED of the first 
part and every other is a LED of the second part. A lighting control unit
404 of the image processing device 411 is configured to control the LEDs
405 through LED drivers (not shown) by electric impulses by turning the 
first and second part of the LEDs 405 on and off at different times. The 
lighting control unit 404 is electrically connected to LEDs drivers.

The transmission light 402 comprises also a plurality of LEDs 406. The 
transmission light 402 is arranged to be positioned under the web 408 
for illuminating an illumination area upwards to the surface of the web 
408, through the web 408. The illumination areas provided by the over­
head sidelight 401 and the transmission light 402 are formed approxi­
mately to the same part on the web 408, the overhead sidelight 401 is 
illuminating its area in two parts (also imaged in two parts), one half at 
the time, and the transmission light 402 illuminates the whole rectangular 
area at once and the area is imaged at once or in two parts or the trans­
mission light 402 illuminates the area in two parts and the area is imaged 
in two parts.

The lighting control unit 404 is arranged to control also the LEDs 406 of 
the transmission light 402 through LED drivers of the transmission light 
402 (not shown) by electric impulses by turning the LEDs 406 on at dif­
ferent times than LEDs 405 of the sidelight 401. The lighting control unit 
404 is electrically connected to LEDs drivers of the transmission light 
402.

The cameras 410 are also controlled by the lighting control unit 404 to 
capture images of illuminated areas. For example, when the first part of 
LEDs 405 is on (other LEDs are off), one or more cameras 410 are con­
figured to capture at least one image of the illuminated area, transmit the 
captured image data to the image processing device 411 for analysis. 
And when the second part of LEDs 405 are on (other LEDs are off), one 
or more cameras 410 are configured to capture at least one image of the 
illuminated area. Both images comprise a part of the area provided by 
the sidelight 401, in two parts, and the captured image data to the image 
processing device 411 for analysis. Image data analysis for the sidelight 
images may be performed by using a sidelight type of monitoring profile.
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Whereas, when the LEDs 406 of the transmission light 402 are on (other 
LEDs are off), one or more cameras 410 are configured to capture at 
least one image of the illuminated area and transmit the captured image 
data to the image processing device 411 for analysis. Analysis may be 
performed by using a transmission light type of monitoring profile for de­
tecting deviations. The transmission light type of monitoring profile may 
be configured to be suitable for detecting cloudiness, dirt particles and 
holes in the web.

By different type of profiles, wherein the type depends on lighting condi­
tions, different types of deviations can be detected easier and higher 
quality for the web 408 can be achieved.

As can be seen from figure 4, it is possible that there are no LEDs in the 
end areas of the overhead sidelight 401. Because the LEDs are side- 
directed, the whole width of the web 408 could still be illuminated.

Fig. 5 shows a flow chart of a method for illuminating a wood fibre web 
for deviation detection by a machine vision system 500 comprising a 
sidelight according to an embodiment of the invention. In step 510, LEDs 
of an overhead sidelight arranged above the wood fibre web are turned 
on. These LEDs are side-directed towards a first edge of the wood fibre 
web for illuminating a first half of width of the wood fibre web from center 
to the first edge of the wood fibre web. In step 520, an image of the first 
half of width of the wood fibre web is captured by at least one imaging 
device. In step 530, the LEDs that are side-directed towards the first 
edge of the wood fibre web are turned off. In step 540, LEDs of the over­
head sidelight are turned on. These LEDs are side-directed towards a 
second edge of the wood fibre web for illuminating a second half of width 
of the wood fibre web from center to the second edge of the wood fibre 
web. In step 550, an image of the second half of width of the wood fibre 
web is captured by at least one imaging device. And in step 560, the 
LEDs that are side-directed towards the second edge of the wood fibre 
web are turned off.

The various embodiments of the invention can be implemented with the 
help of computer program code that resides in a memory and causes the



20
relevant apparatuses to carry out the invention. For example, a device 
may comprise circuitry and electronics for handling, receiving and trans­
mitting data, computer program code in a memory, and a processor that, 
when running the computer program code, causes the device to carry 

5 out the features of an embodiment. Yet further, a network device like a 
server may comprise circuitry and electronics for handling, receiving and 
transmitting data, computer program code in a memory, and a processor 
that, when running the computer program code, causes the network de­
vice to carry out the features of an embodiment.

10
It is obvious that the present invention is not limited solely to the above­
presented embodiments, but it can be modified within the scope of the 
appended claims.
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Claims:

1. A method for illuminating a wood fibre web (108) for deviation detec­
tion, comprising:

5
turning on LEDs (103, 104) of an overhead sidelight (100) arranged 
above the wood fibre web (108), which LEDs (103, 104) are side-di­
rected towards a first edge (110) of the wood fibre web (108) for illumi­
nating a first half (111) of width of the wood fibre web (108) from center 

10 to the first edge (110) of the wood fibre web (108);

capturing an image of the first half (111) of width of the wood fibre web 
(108) by at least one imaging device;

15 turning off the LEDs (103, 104) that are side-directed towards the first 
edge (110) of the wood fibre web (108);

characterized in that the method further comprises:

20 turning on LEDs (103, 106) of the overhead sidelight (100), which LEDs 
(103, 106) are side-directed towards a second edge (112) of the wood 
fibre web (108) for illuminating a second half (113) of width of the wood 
fibre web (108) from center to the second edge (112) of the wood fibre 
web (108);

25
capturing an image of the second half (113) of width of the wood fibre 
web (108) by at least one imaging device; and

turning off the LEDs (103,106) that are side-directed towards the second 
30 edge (112) of the wood fibre web (106).

2. A method according to claim 1, wherein the method further comprises:

turning on LEDs of a transmission light (204) arranged underneath the 
35 wood fibre web (108, 208), which LEDs are directed upwards for illumi­

nating the whole width of the wood fibre web from below and through the 
web;



22

20
18

60
60

 prh 
29

 -1
0-

 20
19

capturing at least one image of the wood fibre web (108, 208) by at least 
one imaging device; and

5 turning off the LEDs of the transmission light (204).

3. A method according to claim 1 or 2, wherein the method further com­
prises:
transmitting image data of the captured image to an image data pro- 

10 cessing device for analysis.

4. A method according to claim 3, wherein the method further comprises: 
analysing the image data that is captured when the web (108, 208) is 
illuminated by the sidelight (100) by using a sidelight type of monitoring

15 profile.

5. A method according to 4, wherein the method further comprises: 
analysing the image data that is captured when the web (108, 208) is 
illuminated by the transmission light (204) by using a transmission type

20 of monitoring profile, wherein the sidelight type of monitoring profile and 
the transmission type of monitoring profile profiles have different param­
eters for monitoring.

6. An overhead sidelight arranged to be positioned over a food fibre web
25 (108) for illuminating the wood fibre web (108) for imaging, comprising:

an elongated body (101) arranged to support a plurality of LEDs (103), 
wherein the length of the elongated body (101) is shorter or equal length 
than the width of the wood fibre web (108), and wherein a first part (104) 

30 of the LEDs (103) is side-directed towards a first edge (110) of the wood
fibre web (108) for illuminating a first half (111) of width of the wood fibre 
web (108) from center to the first edge (110) of the wood fibre web (108) 
as a first part of the rectangular area, characterized in that a second 
part (106) of the LEDs (103) is side-directed towards a second edge 

35 (112) of the wood fibre web (108) for illuminating a second half (113) of
width of the wood fibre web (108) from center to the second edge (112) 
of the wood fibre web (108) as a second part of the rectangular area, 
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and wherein the first and second part (104, 106) of the LEDs (103) are 
on and off alternately.

7. An overhead sidelight according to claim 6, wherein the first part (104) 
of the LEDs (103) is arranged in the first half of the elongated body (101) 
and the second part (106) of the LEDs (103) are arranged in the second 
half of the elongated body (101) so that the center part (105) of the elon­
gated body (101) comprises both the first and second part (104, 106) of 
the LEDs (103).

8. An overhead sidelight according to claim 7, wherein in the center part 
(105) every other LED (103) is side-directed towards the first edge (110) 
of the wood fibre web (108) and every other is side-directed towards the 
second edge (112) of the wood fibre web (108).

9. A lighting system for illuminating a wood fibre web (208) for deviation 
detecting from the wood fibre web (208), wherein the lighting system 
(200) comprises:
an elongated transmission light (204) arranged to be positioned under 
the web (208) perpendicular to the longitudinal direction of the web 
(208), characterized in that the lighting system (200) further comprises 
an elongated overhead sidelight (100, 201) according to any of the 
claims 6-8, which overhead sidelight (100, 201) is arranged to be po­
sitioned over the web (208), perpendicular to the longitudinal direction of 
the web (208) for illuminating a rectangular area on the surface of the 
web (208) for image capturing in two parts, wherein a first part is illumi­
nated when only the first part of LEDs (203) that are side-directed to­
wards the first edge of the wood fibre web (208) are on, and a second 
part is illuminated when only the second part of LEDs (203) that are side- 
directed towards the second edge of the wood fibre web (203) are on, 
and which elongated transmission light (204) is arranged to illuminate 
the same area as the overhead sidelight (100, 201), but through the web 
(208), and wherein the transmission light (204) is arranged to be on, 
when the LEDs (203) of the sidelight (100, 201) are turned off, for image 
capturing of the wood fibre web by the at least one imaging device.
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10. A lighting system according to claim 9, wherein turning on and off of 
LEDs (203) is controlled by a lighting control unit by electric pulses 
through LED drivers of the LEDs (203).

11. A machine vision system for detecting deviations from a wood fibre 
web, wherein the machine vision system (400) comprises:
at least one imaging device,
characterized in that the machine vision system (400) further comprises 
an overhead sidelight (100, 403) according to any of the claims 6-8, 
wherein when the first part of the LEDs (405) is side-directed towards 
the first edge of the wood fibre web (408) are turned on and the second 
part of the LEDs (405) is turned off, an image of the first half of width of 
the wood fibre web (408) is arranged to be captured by the at least one 
imaging device (410), and wherein when the second part of the LEDs 
(405) that are side-directed towards the second edge of the wood fibre 
web (408) is turned on and the first part of the LEDs (405) is turned off, 
an image of the second half of width of the wood fibre web (408) is ar­
ranged to be captured by the at least one imaging device (410).

12. A machine vision system according to claim 11, wherein the system 
(400) further comprises a transmission light (402) arranged to be posi­
tioned under the web (408) for illuminating the same area as the over­
head sidelight (100, 403), through the web (408), and wherein the trans­
mission light (402) is turned on, when the LEDs (405) of the sidelight 
(100, 403) are turned off, and at least one image of the wood fibre web 
(408) is arranged to be captured by the at least one imaging device 
(410).

13. A machine vision system according to claim 11 or 12, wherein the at 
least one imaging device (410) is arranged to transmit image data of the 
captured image to an image data processing device (411) for analysis.

14. A computer program product embodied on a non-transitory computer 
readable medium, comprising computer program code configured to, 
when executed on at least one processor, cause a system to perform 
the method comprising:
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turning on LEDs (103, 104) of an overhead sidelight (100) arranged 
above a wood fibre web (108), which LEDs (104, 104) are side-directed 
towards the first edge (110) of the wood fibre web (108) for illuminating 
a first half (111) of width of the wood fibre web (108) from center to the 
first edge (110) of the wood fibre web (108);

capturing an image of the first half (111) of width of the wood fibre web 
(108) by an imaging device;

turning off the LEDs (103, 104) that are side-directed towards the first 
edge (110) of the wood fibre web (108);

characterized in that the method further comprises:

turning on LEDs (103, 106) of the overhead sidelight (100), which LEDs 
(103, 106) are side-directed towards the second edge (112) of the wood 
fibre web (108) for illuminating a second half (113) of width of the wood 
fibre web (108) from center to the second edge (112) of the wood fibre 
web;

capturing an image of the second half (113) of width of the wood fibre 
web by an imaging device; and

turning off the LEDs (103,106) that are side-directed towards the second 
edge (112) of the wood fibre web (108).
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Patenttivaatimukset:

1. Menetelmä puukuiturainan (108) valaisemiseksi poikkeamien havait­
semiseksi, jossa menetelmässä:

5
kytketään päälle puukuiturainan (108) yläpuolelle järjestetyn yläpuolisen 
sivuvalon (100) ledit (103, 104), jotka on suunnattu sivusuunnassa puu­
kuiturainan (108) ensimmäiseen reunaan (110), valaisemaan puukuitu­
rainan (108) leveyden ensimmäistä puolikasta (111) puukuiturainan 

10 (108) keskikohdasta ensimmäiseen reunaan (110);

otetaan kuva puukuiturainan (108) leveyden ensimmäisestä puolik­
kaasta (111) ainakin yhdellä kuvantamislaitteella;

15 kytketään pois päältä ledit (103, 104), jotka on suunnattu sivusuunnassa 
puukuiturainan (108) ensimmäiseen reunaan (110);

tunnettu siitä, että menetelmässä lisäksi:

20 kytketään päälle yläpuolisen sivuvalon (110) ledit (103, 106), jotka on 
suunnattu sivusuunnassa puukuiturainan (108) toiseen reunaan (112), 
valaisemaan puukuiturainan (108) leveyden toista puolikasta (113) puu­
kuiturainan (108) keskikohdasta toiseen reunaan (112);

25 otetaan kuva puukuiturainan (108) leveyden toisesta puolikkaasta (113) 
ainakin yhdellä kuvantamislaitteella; ja

kytketään pois päältä ledit (103, 106), jotka on suunnattu sivusuunnassa 
puukuiturainan (106) toiseen reunaan (112).

30
2. Patenttivaatimuksen 1 mukainen menetelmä, jossa menetelmässä li­
säksi:

kytketään päälle puukuiturainan (108, 208) alapuolelle järjestetyn lä- 
35 päisyvalon (204) ledit, jotka on suunnattu ylöspäin valaisemaan puukui­

turainan koko leveyden alhaaltapäin ja rainan läpi;
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otetaan ainakin yksi kuva puukuiturainasta (108, 208) ainakin yhdellä 
kuvantamislaitteella; ja

kytketään läpäisyvalon (204) ledit pois päältä.

3. Patenttivaatimuksen 1 tai 2 mukainen menetelmä, jossa menetel­
mässä lisäksi:
lähetetään otetun kuvan kuvadata kuvatietojen käsittelylaitteeseen ana­
lysoitaviksi.

4. Patenttivaatimuksen 3 mukainen menetelmä, jossa menetelmässä li­
säksi:
analysoidaan kuvadataa, joka on otettu, kun rainaa (108, 208) on va­
laistu sivuvalolla (100), käyttämällä sivuvalotyyppistä valvontaprofiilia.

5. Patenttivaatimuksen 4 mukainen menetelmä, jossa menetelmässä li­
säksi:
analysoidaan kuvadataa, joka on otettu, kun rainaa (108, 208) on va­
laistu läpäisyvalolla (204), käyttämällä läpäisyvalotyyppistä valvontapro­
fiilia, jossa menetelmässä sivuvalotyyppisellä valvontaprofiililla ja lä- 
päisyvalotyyppisellä valvontaprofiililla on valvontaa varten eri parametrit.

6. Yläpuolinen sivuvalo, joka on järjestetty sijoitettavaksi puukuiturainan 
(108) yläpuolelle puukuiturainan (108) valaisemiseksi kuvantamista var­
ten, joka sivuvalo käsittää:

pitkänomaisen rungon (101), joka on järjestetty tukemaan joukkoa ledejä 
(103), jonka pitkänomaisen rungon (101) pituus on lyhyempi tai yhtä 
suuri kuin puukuiturainan (108) leveys, ja jossa sivuvalossa ensimmäi­
nen osa (104) ledeistä (103) on suunnattu sivusuunnassa puukuiturai­
nan (108) ensimmäiseen reunaan (110) valaisemaan puukuiturainan 
(108) leveyden ensimmäistä puolikasta (111) puukuiturainan (108) kes­
kikohdasta ensimmäiseen reunaan (110) suorakaiteen muotoisen alu­
een ensimmäisenä osana,
tunnettu siitä, että ledien (103) toinen osa (106) on suunnattu sivusuun­
nassa puukuiturainan (108) toiseen reunaan (112) valaisemaan puukui­
turainan (108) leveyden toista puolikasta (113) puukuiturainan (108) 
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keskikohdasta toiseen reunaan (112) suorakaiteen muotoisen alueen 
toisena osana, ja jossa sivuvalossa ledien (103) ensimmäinen ja toinen 
osa (104, 106) ovat vuorotellen päällä ja pois.

7. Patenttivaatimuksen 6 mukainen yläpuolinen sivuvalo, jossa ledien 
(103) ensimmäinen osa (104) on järjestetty pitkänomaisen rungon (101) 
ensimmäiseen puolikkaaseen ja ledien (103) toinen osa (106) on järjes­
tetty pitkänomaisen rungon (101) toiseen puolikkaaseen siten, että pit­
känomaisen rungon (101) keskiosa (105) käsittää ledejä (103) sekä en­
simmäisestä että toisesta osasta (104, 106).

8. Patenttivaatimuksen 7 mukainen yläpuolinen sivuvalo, jonka keski­
osassa joka toinen ledi (103) on suunnattu sivusuunnassa puukuiturai- 
nan (108) ensimmäiseen reunaan (110) ja joka toinen on suunnattu si­
vusuunnassa puukuiturainan (108) toiseen reunaan (112).

9. Valaistusjärjestelmä puukuiturainan (208) valaisemiseen poikkeamien 
havaitsemiseksi puukuiturainasta (208), joka valaistusjärjestelmä (200) 
käsittää:
pitkänomaisen läpäisyvalon (204), joka on järjestetty sijoitettavaksi rai- 
nan (208) alapuolelle rainan (208) pituussuuntaan nähden poikittain, 
tunnettu siitä että valaistusjärjestelmä (200) käsittää lisäksi jonkin pa­
tenttivaatimuksen 6-8 mukaisen pitkänomaisen yläpuolisen sivuvalon 
(100, 201) joka yläpuolinen sivuvalo (100, 201) on järjestetty sijoitetta­
vaksi rainan (208) yläpuolelle, rainan (208) pituussuuntaan nähden poi­
kittain, valaisemaan suorakaiteen muotoisen alueen rainan (208) pin­
nassa kuvan ottamiseksi kahdessa osassa, jossa ensimmäinen osa alu­
eesta valaistaan, kun vain ensimmäinen osa ledeistä (203), jotka on 
suunnattu sivusuunnassa puukuiturainan (208) ensimmäiseen reunaan, 
on päällä, ja toista osaa alueesta valaistaan vain, kun toinen osa ledeistä 
(203), jotka on suunnattu sivusuunnassa puukuiturainan (208) toiseen 
reunaan, on päällä, ja joka pitkänomainen läpäisyvalo (204) on järjes­
tetty valaisemaan sama alue kuin yläpuolinen sivuvalo (100, 201) mutta 
rainan (208) läpi, ja jossa järjestelmässä läpäisyvalo (204) on järjestetty 
olemaan päällä, kun sivuvalon (100, 201) ledit (203) ovat pois päältä, 
kuvan ottamiseksi puukuiturainasta ainakin yhdellä kuvantamislaitteella.
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10. Patenttivaatimuksen 9 mukainen valaistusjärjestelmä, jossa ledien 
(203) kytkemistä päälle ja pois ohjataan valaisunohjausyksiköllä sähkö- 
pulssien avulla loistediodien (203) LED-ohjaimien välityksellä.

11. Konenäköjärjestelmä poikkeamien havaitsemiseksi puukuiturai- 
nasta, joka konenäköjärjestelmä (400) käsittää:
ainakin yhden kuvantamislaitteen, 
tunnettu siitä, että konenäköjärjestelmä (400) käsittää lisäksi jonkin pa­
tenttivaatimuksen 6-8 mukaisen yläpuolisen sivuvalon (100, 403), 
jossa järjestelmässä (400) - kun ensimmäinen osa ledeistä (405), jotka 
on sivusuunnassa suunnattu puukuiturainan (408) ensimmäiseen reu­
naan, on kytkettynä päälle, ja toinen osa ledeistä (405) on kytkettynä 
pois päältä - on järjestetty otettavaksi kuva puukuiturainan (408) levey­
den ensimmäisestä puolikkaasta kyseisellä ainakin yhdellä kuvantamis­
laitteella (410), ja jossa - kun toinen osa ledeistä (405), jotka on sivu­
suunnassa suunnattu puukuiturainan (408) toiseen reunaan, on kytket­
tynä päälle, ja ensimmäinen osa ledejä (405) on kytkettynä pois päältä 
- on järjestetty otettavaksi kuva puukuiturainan (408) leveyden toisesta 
puolikkaasta kyseisellä ainakin yhdellä kuvantamislaitteella (410).

12. Patenttivaatimuksen 11 mukainen konenäköjärjestelmä, joka järjes­
telmä (400) käsittää lisäksi läpäisyvalon (402), joka on järjestetty sijoitet­
tavaksi rainan (408) alapuolelle valaisemaan sama alue kuin yläpuolinen 
sivuvalo (100, 403), rainan (408) läpi, ja jossa järjestelmässä läpäisy- 
valon (402) ollessa kytkettynä päälle, kun sivuvalon (100, 403) ledit (405) 
ovat kytkettyinä pois, on järjestetty otettavaksi ainakin yksi kuva puukui- 
turainasta (408) kyseisellä ainakin yhdellä kuvantamislaitteella (410).

13. Patenttivaatimuksen 11 tai 12 mukainen konenäköjärjestelmä, jossa 
kyseinen ainakin yksi kuvantamislaite (410) on järjestetty siirtämään ote­
tun kuvan kuvadata kuvatietojen käsittelylaitteeseen (411) analysoita­
viksi.

14. Tietokoneohjelmatuote, joka on järjestetty tietokoneella luettavaan 
haihtumattomaan välineeseen, joka käsittää tietokoneohjelmakoodin, 
joka on järjestetty ainakin yhdellä suorittimella suoritettuna saamaan jär­
jestelmä toteuttamaan menetelmä, jossa:
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kytketään päälle puukuiturainan (10) yläpuolelle järjestetyn yläpuolisen 
sivuvalon (100) ledit (103, 104), jotka on suunnattu sivusuunnassa puu­
kuiturainan (108) ensimmäiseen reunaan (110) valaisemaan puukuitu- 

5 rainan (108) leveyden ensimmäinen puolikas (111) puukuiturainan (108) 
keskikohdasta ensimmäiseen reunaan (110); otetaan kuva puukuiturai­
nan (108) leveyden ensimmäisestä puolikkaasta (111) ainakin yhdellä 
kuvantamislaitteella;
kytketään pois päältä ledit (103, 104), jotka on suunnattu sivusuunnassa 

10 puukuiturainan (108) ensimmäiseen reunaan (110);
tunnettu siitä, että menetelmässä lisäksi:
kytketään päälle yläpuolisen sivuvalon (100) ledit (103, 106), jotka on 
sivusuunnassa suunnattu puukuiturainan (108) toiseen reunaan (112) 
valaisemaan puukuiturainan (108) leveyden toinen puolikas (113) puu- 

15 kuiturainan keskikohdasta toiseen reunaan (112);
otetaan kuva puukuiturainan leveyden toisesta puolikkaasta (113) ku­
vantamislaitteella; ja
kytketään pois päältä ledit (103, 106), jotka on sivusuunnassa suunnattu 
puukuiturainan (108) toiseen reunaan (112).
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