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Control arrangement and method for controlling a forestry ma-
chine

Background

The invention relates to forestry machines and controlling forestry
machines, and in particular to detecting objects in a working environment of for-
estry machines.

Forestry machines are often used in uneven terrain in the middle of
trees and other obstacles, and long and heavy tree trunks are handled. An opera-
tor of a forestry machine works in the cabin of the forestry machine. Although the
cabins of forestry machines are built strong and safe, tree trunks handled by a
forest work unit or other items in the environment of the forestry machine poten-
tially pushing their way into the cabin creates a risk for the work safety of the op-

erator.

Brief description of the invention

It is an object of the invention to develop a new control arrangement,
method, forestry machine, and computer program product. This object is reached
by a control method, forestry machine, method, and computer program product
which are characterised by what is stated in the independent claims. Preferred
embodiments of the invention are disclosed in the dependent claims.

The solution is based on detecting an object by means of a sensor and
control unit, which moves towards the cabin within a predetermined area, such as
in the vicinity of the cabin.

The benefit of such a method and arrangement is that a risk for the
work safety of an operator may be automatically detected independently of the

operator’s observations and without active measures by the operator.

Brief description of the drawings

The invention will now be described in more detail in connection with
preferred embodiments and with reference to the accompanying drawings, in
which:

Figure 1 shows a forestry machine in perspective;

Figure 2 is a schematic view or a control method in a forestry machine;

Figure 3 is a schematic top view of a forestry machine, sector, and safe-

ty zone;
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Figures 4a, 4b, 4c, 4d and 4e are top views of sectors of different
forms;

Figure 5 shows a method for controlling a forestry machine;

Figure 6 is a schematic view of a forestry machine in perspective;

Figure 7 shows a similar forestry machine 1 and situation as Figure 6,

but as seen from above.

Detailed description of the invention

Figure 1 shows a forestry machine 1, or to be more specific, a harvest-
er. In different embodiment, the forestry machine 1 may comprise, for example, a
Figure 1 type harvester, a forwarder, or their combination, that is, a so-called
combination machine, a processor, or another forestry machine known per se.

The forestry machine 1 may comprise a carriage 2 which may consist
of one, two or more body parts, moving means 3 which are adapted to the car-
riage 2 and which may comprise wheels, tracks, tandem axles, track system, or
other structural parts known per se and needed for the forestry machine to move,
and these may be adapted in connection with one or more body parts in each par-
ticular case. The forestry machine 1 may further comprise a primary power
source 4, a hydraulic system (unnumbered), a cabin 5 adapted on the carriage,
and/or a boom or boom structure 6 adapted to the carriage or cabin. The cabin 5
and/or boom/boom structure 6 may be adapted foldably and/or rotatably in rela-
tion to the carriage. In this description, the term boom 6 is also used to refer to
boom structures consisting of more than one boom.

Figure 2 is a schematic view or a control arrangement 20 in a forestry
machine 1. Figure 3 is a schematic top view of a forestry machine, sector, and
safety zone. The forestry machine may comprise at least one cabin 5 and at least
one boom 6. The control system may comprise at least one sensor 7 and at least
one control unit 8.

The sensor 7 may be adapted to detect at least one object 9 in the area
of at least one predetermined sector 10. The sector 10 is advantageously focused
in the area between the cabin 5 and boom end 11. Boom end 11 refers to the end
of a boom or boom structure, which is not adapted to the forestry machine 1. In
other words, boom end 11 refers to the end that is opposite in relation to the end
of the boom or boom structure fixed to the forestry machine 1. On the boom end
11, a tool 12, such as a harvester head or a grab, may be adapted.

Depending on the embodiment, the form of the sector 10 may be a cir-

cle sector as in Figure 3, a cut circle sector as in Figure 4a, isosceles trapezoid as
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in Figure 4b, rectangle as in Figure 4c, a triangle as in Figure 4d, or circle as in
Figure 4e. Likewise, the sector may be, as seen from the side of the forestry ma-
chine, for example a circle sector, a cut circle sector, isosceles trapezoid, rectangle,
triangle, or circle. The sector 10 may also extend over the cabin 5 and/or boom 6.
In the different embodiments, the sector 10 may be defined as fully outside the
cabin 5 as in Figure 4d, or to partially cover the cabin 5 as in Figures 3 and 4c, or
to fully cover the cabin 5 as in Figures 4a, 4b and 4e. Likewise, as seen in the lat-
eral direction, the sector 10 may be defined fully outside the cabin 5 or to partial-
ly or fully cover the cabin 5. In other words, the cabin 5 may be entirely or partly
adapted inside the sector 10 or entirely outside it. In addition, the sector 10 may
be adapted to extend around the cabin 5, for example in such a manner that the
sector 10 extends on one, two, three, or four sides of the cabin 5 and/or over the
cabin 5, but does not extend to the area of the cabin.

In an embodiment, the sector 10 may comprise the entire detection
area of the sensor 7, in other words, the area where the objects 9 are that the sen-
sor can or is adapted to detect. In other words, the sector 10 may comprise the
entire maximum detection area of the sensor 7 or the entire area that the sensor 7
is adapted to observe by defining, for example, measurement directions. In a sec-
ond embodiment, the sector 10 may comprise a determined part of the maximum
detection area of the sensor 7 or of the area that the sensor 7 is adapted to ob-
serve.

The sensor 7 may furthermore be adapted to detect at least one of the
following: the location data of a detected object 9 on at least two different instants
of time, and the speed of the detected object 9. In an embodiment, the location da-
ta of the object 9 may comprise the distance of the object 9 from the cabin 5, for
example from the outer edge of the cabin, or the distance of the object 9 from a
specific measurement point. In a second embodiment, the location data of the ob-
ject 9 may comprise the location of the object 9 in one, two, or three dimensions
in relation to a specific measurement point, or in a predetermined coordinate sys-
tem. The measurement point may be determined in the cabin 5, for example the
centre point of the cabin, or a predetermined point on the outer edge of the cabin,
the boom 6 such as the end 11 of the boom, a selected joint of the boom or anoth-
er point on the boom, the sensor 7, or another suitable point on the forestry ma-
chine 1. In an embodiment, the sensor 7 may be adapted to detect the speed of the

object 9, such as the speed in relation to the cabin 5, boom 6, boom end 11, car-
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riage 2 of the forestry machine or the surroundings of the forestry machine 1, or
another measurement point or coordinate system.

The control unit 8 may be adapted to determine at least the direction
of travel of said detected object 9 in relation to the cabin 5. The determined direc-
tion of travel may comprise, for example, information on whether the object 9 is
moving towards or away from the cabin 5. The direction of travel of the object 9
in relation to the cabin may be determined based on the location data of the ob-
ject detected at two instances of time, at least, and/or the detected speed of the
object.

It should be pointed out that the object 9 may be considered to be
moving in relation to the cabin 5 when the object 9 is moving and the cabin 5 is
stationary, when the cabin 5 is moving and the object 9 is stationary, or when the
object 9 and cabin 5 are moving in different directions and/or at different speeds.
In other words, the object 9 may be considered moving towards the cabin 5 also
in a situation in which the object 9 is stationary and the cabin 5 is moving in rela-
tion to it, towards the object 9, for example.

The control unit 8 may be adapted to check the need to cause a change
in the control of the forestry machine 1 by checking at least one predetermined
control criterion in response to the detected direction of travel of the detected ob-
ject 9 is towards the cabin 5 within the area of said predetermined sector 10. In
addition, the control unit 8 may be adapted to cause a change in the control of the
forestry machine 1 in response to the detected direction of travel of the detected
object 9 is towards the cabin 5 within the area of the predetermined sector 10
and that said at least one predetermined criterion is fulfilled. In an embodiment,
the direction of travel may be considered to be towards the cabin 5 within the
sector 10 area, if at least the latest detected location of the object 9 is located at
least partly within the sector 10. In an embodiment, the direction of travel may be
considered to be towards the cabin 5 within the sector 10 area, if instead or in
addition to this the object 9 has been detected within the area of the sector 10 and
either the distance of the object 9 in relation to the cabin 5 has become shorter or
the direction of movement of the object is such that the distance of the object 9 to
the cabin 5 is becoming shorter. In yet another embodiment, the direction of trav-
el may be considered to be towards the cabin 5 within the sector 10 area, if the
direction of travel of the object 9 in relation to the cabin is such that if the move-

ment were to continue unchanged, the object 9 would hit the cabin 5.
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So, depending on the embodiment, the reference point may comprise a
point to which the distance of the object 9 from the cabin is determined, a meas-
urement point, or the zero point of a coordinate system. If the reference point is
not immobile in relation to the cabin 5, it is possible to determine, in addition to
the location data of the object 9, also the location data of the cabin 5 in relation to
the reference point. In such a case, the location data of the object 9 in relation to
the cabin 5 may be determined on the basis of the location data of the object 9
and cabin 5, for example, in the control unit 5 and/or the speed of the object 9 in
relation to the cabin 5 may be determined from the speed data of the object 9 and
cabin 5 in relation to the reference point, for example, in the control unit.

In an embodiment, the control unit 8 may further be adapted to de-
termine the angle of the detected direction of travel in relation to the cabin. In
such a case, the control unit 8 may be adapted to determine the direction of travel
of the object 9 and the angle of this direction of travel in at least one plane in rela-
tion to the cabin 5, for example the centre point of the cabin 5, the closest point of
the outer edge of the cabin 5 in relation to the object, or another suitable meas-
urement point.

In an embodiment, the control unit 8 may be adapted to determine the
speed of movement of the detected object 9 in relation to the cabin 5. The speed
of the object 9 in relation to the cabin 5 may be determined in addition to the di-
rection of travel of the object 9, and in addition to or instead of determining the
angle of the direction of travel.

In an embodiment the control unit 8 may be adapted to cause a change
in the control of the forestry machine 1 in response to the determined speed of
movement of the detected object 9 in relation to the cabin exceeds a speed con-
sidered safe. Such a speed that is considered safe may comprise a speed consid-
ered safe in a standard or reference literature relating to machine safety, or a
speed that has been determined on the basis of the feed rate of the detected ob-
ject, such as a trunk, average reaction time of a user and/or the distance between
the cabin 5 and the detected object, such as the boom end 11, such as the average
use position of the cabin 5 and boom end 11, or use position at the reference
time. The definition may be carried out, for example, so that if the speed and dis-
tance of the detected object in relation to the cabin is such that a user has no time,
after detecting the object, to prevent the potential intrusion of the object to the
cabin, the control unit 8 is adapted to cause a change in the control of the forestry

machine to prevent such an intrusion.



WO 2020/043946 PCT/F12019/050609

10

15

20

25

30

35

In an embodiment, the control unit 8 may be adapted to cause a
change in the control of the forestry machine 1 in response to the determined
speed of the detected object 9 in relation to the cabin being at least 3 m/s. In a
second embodiment, the control unit 8 may be adapted to cause a change in the
control of the forestry machine 1 in response to the determined speed of the de-
tected object 9 in relation to the cabin being at least 4 m/s. In a third embodi-
ment, the control unit 8 may be adapted to cause a change in the control of the
forestry machine 1 in response to the determined speed of the detected object 9
in relation to the cabin being at least 5 m/s. In these embodiments, the deter-
mined speed of the object 9 in relation to the cabin 5 may in such a case form a
control criterion, or at least one of the control criteria, and this control criterion
may be considered fulfilled when the speed at least equals the predetermined
one, such as atleast 3 m/s, 4 m/s or 5 m/s.

In an embodiment, at least one sensor 7 may be adapted to detect at
least one dimension of the detected object 9. In an embodiment, at least one di-
mension of the detected object 9 may be determined, in addition to or instead of
the sensor 7, in the control unit 8, based on the information composed by the sen-
sor 7, for example. The dimension of the object 9 may comprise the height, length
and/or width of the object 9 as seen from the direction of the cabin 5, as seen
from the reference point and/or in a predetermined coordinate system, such as
the coordinate system used in determining the location data. In an embodiment,
the control unit 8 may be adapted to cause a change in the control of the forestry
machine 1 in response to the dimension of the detected object 9 being at least 5
cm. In some other embodiments, the control unit 8 may be adapted to cause a
change in the control of the forestry machine 1 in response to the dimension of
the detected object 9 being at least 1.5 cm or 3 cm. In these embodiments, at least
one dimension of the object 9 may in this case form the control criterion, or at
least one of the control criteria, and this control criterion may be considered ful-
filled when the dimension at least equals the predetermined one, such as at least
1.5 cm, atleast 3 ¢cm, or at least 5 cm.

In an embodiment, the control unit 8 may be adapted to cause a
change in the control of the forestry machine 1 by forming at least one control
command which is adapted to affect the control of the forestry machine 1.

In an embodiment, the change to the control of the forestry machine 1
may comprise slowing down or stopping feed rollers, at least one actuator of the

driving transmission, at least one actuator of the boom, or another function of the
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forestry machine or operation of an actuator. In an embodiment, the change in the
control of the forestry machine may be gradual whereby the operation is first
slowed down a little and gradually or steplessly more until the operation is finally
stopped. In such embodiments, at least one control criteria may similarly have
one, two, or more stages or threshold values. In such a case, any of the aforemen-
tioned operations may be, for example, slowed down when a first threshold value
of a control criterion is exceeded, and the operation may be stopped when a sec-
ond threshold value of the control criterion is exceeded, or the operation may be
slowed down when a first threshold value of a control criterion is exceeded, and
the operation may be slowed down more when a second threshold value is ex-
ceeded. In this case, the determined speed of the object 9 in relation to the cabin 5
may have, for example, one, two, or more threshold values, such as a first thresh-
old value of 3 m/s and a second threshold value of 4 m/s or 5 m/s. Correspond-
ingly, the dimension of the object 9 may have two or three threshold values, such
as 1.5 cm, 3 cm and/or 5cm, or other appropriate threshold values which may
constitute the first threshold value and/or second threshold value.

In an embodiment, at least one sensor 7, 7’ is adapted to detect at least
one object 9, 9’ which is not a structural part of the forestry machine 1, within the
area of a predetermined safety zone 13. The sensor by means of which the object
9 within the area of the safety zone 13 is detected, may be the same sensor 7 by
means of which an object or objects are detected in the sector 10 area, or a sepa-
rated sensor 7'. Correspondingly, an object that is detected within the area of the
safety zone may be the same object 9 that is detected in the sector 10 area or a
different object 9'. In an embodiment, the safety zone may at least partly differ
from the predetermined sector 10 area. In other words, in an embodiment the
safety zone 13 and sector 10 may at least partly overlap and/or the safety zone 13
may comprise at least part of the area of the sector 10. In an embodiment, the
safety zone 13 may be located entirely inside the sector 10, comprising a part of
the sector 10. In an embodiment, the safety zone 13 may comprise the entire sec-
tor 10, that is, the safety zone 13 and sector 10 may be equal.

In an embodiment, the predetermined safety zone 13 comprises an ar-
ea extending to a distance of 1.5 metres from the cabin 5 of the forestry machine.
The safety zone 13 may in this case extend to a distance of 1.5 metres from the
cabin 5 of the forestry machine when measured in the horizontal plane, or when
the distance of the object 9, 9’ is measured to a point of the cabin 5 closest the ob-

ject9, 9’ or to a predetermined measurement point.
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In an embodiment, at least one control unit 8 may be adapted to cause
a change in the control of the forestry machine 1 in response to the sensor 7, 7'
having detected an object 9, 9’ not belonging to the forestry machine 1 in the safe-
ty zone. In an embodiment, the control unit 8 may be adapted to cause the opera-
tion of the forestry machine 1 to stop in response to the detection of an object 9,
9’ that is not a structural part of the forestry machine 1, in the area of the safety
zone 13. In this context, stopping the operation of the forestry machine does not
refer to stopping the operation of the forestry machine 1 or its control system,
such as the control unit. Instead, stopping the operation may, depending on the
embodiment and type of detected object 9, 9’, refer to stopping the feed rollers,
directing the driving transmission operation to stop the driving movement of the
forestry machine 1, or controlling the boom 6 to stop an object 9, 9, such as a
trunk 17, adapted to the boom.

In an embodiment, at least one sensor 7, 7 may comprise at least one
of the following: LiDAR, camera, machine vision, ultrasound measuring device,
and radar. The camera may comprise a so-called ToF camera (Time of Flight) by
means of which a two-dimensional image or distance data related to its dots may
be formed. The sensor 7, 7" may also comprise a combination of a camera forming
a conventional two-dimensional image and a device suitable for distance meas-
urements. In yet another embodiment, in which the sensor 7, 7' comprises a cam-
era, the definition of an object's 9, 9’ location or speed may be based on, for ex-
ample, the change in the object 9, 9’ size in the camera image and/or ratio to an-
other identified piece in a pattern.

In an embodiment, at least one said sensor 7, 7’ is adapted to at least
one of the following; in connection with a cabin window, above the cabin outside
the cabin, top part of the cabin inside the cabin, body of the forestry machine,
boom of the forestry machine, front body of the forestry machine, rear body of the
forestry machine, and a structure external to the forestry machine moving with
the forestry machine.

In an embodiment, the predetermined sector 10 is directed from the
cabin of the forestry machine towards at least the main working direction 14 of
the boom 6, as in Figures 3 and 4a-4e. The main working direction of the boom 6
refers to the direction to which the working of the boom or boom structure in the
neutral position of the cabin 5 is for the most part directed. The neutral position
of the cabin 5 refers to the normal, non-rotational direction of the cabin 5 during

transport, for example. The main working direction of the boom 6 is directed in
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the neutral position of the cabin forward as seen from the cabin 5 or an operator’s
seat (not shown) adapted in the cabin, that is, forward from an operator sitting in
the seat.

In an embodiment, the main working direction of the boom 6 may be
from the cabin 5 towards the end 11 of the boom. Such an embodiment may be an
embodiment where the sector 10 is defined in relation to the direction of the cab-
in 5. such as a rotating cabin, and/or boom 6, whereby the sector 10 rotates to-
gether with the cabin 5 and/or boom 6.

In an embodiment, the predetermined sector 10 is additionally di-
rected from the cabin 5 of the forestry machine to at least two transverse sides
15, in relation to the boom main working direction, as in Figures 4a, 4b, 4c and 4e,
for example. In an embodiment, the predetermined sector 10 is additionally di-
rected from the forestry machine cabin to the opposite direction 16 in relation to
the boom main working direction 14, as in Figure 4e, for example.

In an embodiment, said predetermined sector extends to a distance of
atleast 15 metres from the cabin 5 of the forestry machine 5 in at least one direc-
tion 14, 15, 16.

In an embodiment, the predetermined sector 10 extends to substan-
tially the distance matching the reach of the boom 6 from the cabin 5 of the for-
estry machine.

Figure 5 shows a method for controlling a forestry machine. The for-
estry machine 1 may comprise at least one cabin 5 and at least one boom 6. In the
method, with at least one sensor 7 at least one object 9 is detected 51 within the
area of at least one predetermined sector 10. The sector 10 may be focused in the
area between the cabin and the boom end 11.

Furthermore, in the method, with the sensor 7 at least one of the fol-
lowing is detected 52: the location data of said detected object 9 at two instants of
time, at least, and the speed of said detected object 9.

Furthermore in the method, with at least one control unit 8 at least the
direction of travel of said detected object 9 is determined 53 in relation to the
cabin 5 on the basis of the location data of said object 9 at two detected instants of
time, at least, and/or the detected speed of the object 9.

Furthermore in the method, the need is checked 54 to cause a change
in the control of the forestry machine 1 by checking at least one predetermined
control criterion in response to the detected direction of travel of the detected ob-

ject 9 being towards the cabin 5 within the area of said predetermined sector 10.
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Additionally in the method, a change is caused 55 in the control of the
forestry machine 1 by the control unit in response to the determined direction of
travel of the detected object 9 is towards the cabin 5 within the area of said pre-
determined sector 10 and said at least one predetermined control criterion is ful-
filled. In other words, the change in the control of the forestry machine 1 may in
such a case be carried out only when the determined direction of travel of the de-
tected object 9 is towards the cabin 5 within the area of said predetermined sec-
tor 10 and in addition said at least one predetermined control criterion is fulfilled.
In an embodiment, a change in the control of the forestry machine 1 may be car-
ried out only when the determined direction of travel of the detected object 9 is
towards the cabin 5 within the area of said predetermined sector 10 at substan-
tially the same time as said at least one predetermined control criterion is ful-
filled.

In an embodiment, in the method it is further detected by means of at
least one sensor 7, 7’ at least one object 9, 9° which object 9, 9’ is not a structural
part of the forestry machine 1, in the area of the predetermined safety zone 13.1n
this case, at least one control unit 8 may be employed to cause a change in the
control of the forestry machine 1 in response to the sensor 7, 7 having detected
said object 9, 9’ not belonging to the forestry machine 1, in the safety zone 13. In
an embodiment, the safety zone 13 may at least partly differ from the predeter-
mined sector 10 area.

Figure 6 is a schematic view of a forestry machine 1 in perspective.
The forestry machine may correspond as to its essential parts one of the forestry
machines 1 described in this description. The forestry machine of Figure 6 is a
harvester by in the various embodiments the forestry machine 1 may comprise a
load machine/forwarder, a combination machine, processor, or another forestry
machine known per se. In Figure 6, a tool 12 is adapted to the boom 6 of the for-
estry machine 1. The tool 12 may in some embodiments be a tool suitable for
grabbing a trunk 17, for example, and/or for its handling, such as a harvester
head or a grab. The trunk 17 may in this case form the object 9, 9’, if it during the
grabbing to the trunk and/or handling it ends up in the area of the predetermined
sector 10 and/or safety zone 13. Figure 6 shows an example of a situation where
the longitudinal axis 18 of the trunk is directed towards the cabin. 5. If the trunk
17 moves in this case in the direction of its longitudinal axis 18, for example, or in
another direction so that the distance between the trunk 17 and the cabin 5 is re-

duced, the trunk 17 may form the detected object 9 and its direction of travel may
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be considered to be directed towards the cabin 5. The trunk 17, which as men-
tioned in the above, may also from the detected object, may move towards the
cabin 5 either so that the cabin 5 moves and the trunk 17 stays put, so that the
trunk 17 is moved with the boom 6 towards the cabin 5, or so that the trunk 17 is
fed by a tool 12, such as a harvester head, towards the cabin 5.

Figure 7 shows a similar forestry machine 1 and situation as Figure 6,
but as seen from above. Figure 7 also illustrates a sector 10 and safety zone 7 ac-
cording to an embodiment.

An embodiment comprises a computer program product, which com-
prises a program code which when run in a processor, such as the control unit 8,
causes the control arrangement described in this description and/or figures to
carry out a method, or at least some of the phases of such a method, described in
this description and/or figures.

In an embodiment, the forestry machine 1 comprises any of the control
arrangements disclosed in this description and/or figures.

A person skilled in the art will find it obvious that, as technology ad-
vances, the basic idea of the invention may be implemented in many different
ways. The invention and its embodiments are thus not restricted to the above-

described examples but may vary within the scope of the claims.
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Claims

1. A control arrangement in a forestry machine which forestry ma-
chine comprises at least one cabin and atleast one boom,characterized in
that the arrangement comprises

at least one sensor adapted to detect at least one object in the area of
at least one predetermined sector, which sector is focused in the area between
the cabin and boom end, and which sensor is further adapted to detect at least
one of the following: the location data of said detected object on at least two dif-
ferent instants of time, and the speed of said detected object, as well as

at least one control unit adapted to determine at least the direction of
travel of said detected object in relation to the cabin at two different time in-
stants, at least, on the basis of the detected location information and/or the de-
tected speed of the object, check a need to cause a change in the control of a forest
machine by checking a predetermined control criterion in response to the detect-
ed direction of movement of the detected object being directed towards the cabin
in the area of said predetermined sector, and cause a change in the control of the
forest machine in response to the detected direction of movement of the detected
object being directed towards the cabin in the area of the predetermined sector
and the fulfilling of said at least one predetermined control criterion.

2. A control arrangement as claimed in claim 1, wherein the control
unit is further adapted to determine the angle of the direction of movement of the
detected object in relation to the cabin.

3. A control arrangement as claimed in claim 1 or 2, wherein the con-
trol unitis further adapted to determine the speed of the movement of the detect-
ed object in relation to the cabin.

4. A control arrangement as claimed in claim 3, wherein the speed of
movement of the detected object in relation to the cabin forms at least one of said
control criteria, whereby the control unit is adapted to cause a change in the con-
trol of the forestry machine in response to the determined speed of the detected
object in relation to the cabin being at least 3 m/s.

5. A control arrangement as claimed in any one of claims 1 to 4 where-
in a least one sensor is further adapted to detect at least one dimension of the de-
tected object.

6. A control arrangement as claimed in any one of claims 1 to 5, where-

in the control unit is adapted to cause a change in the control of the forestry ma-
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chine by forming at least one control command which is adapted to affect the con-
trol of the forestry machine.

7. A control arrangement as claimed in any one of claims 1 to 6, where-
in

at least one sensor is adapted to detect at least one object which is not
a structural part of the forestry machine, within the area of a predetermined safe-
ty zone, and in which

at least one control unit is adapted to cause a change in the control of
the forestry machine in response to the sensor detecting said object not belonging
to the forestry machine, in the safety zone.

8. A control arrangement as claimed in claim 7, wherein said safety
zone differs atleast in part from the area of the predetermined sector.

9. A control arrangement as claimed in claim 7 or 8, wherein said pre-
determined safety zone comprises an area that extends to a distance of 1.5 metres
from the cabin of the forestry machine.

10. A control arrangement as claimed in any one of claims 7 to 9,
wherein the control unit is adapted to cause the operation of the forestry machine
to stop in response to the detection of an object that is not a structural part of the
forestry machine, in the area of the safety zone.

11. A control arrangement as claimed in any one of claims 1 to 10,
wherein at least one sensor comprises at least one of the following: LiDAR, cam-
era, machine vision, ultrasound measuring device, and radar.

12. A control arrangement as claimed in any one of claims 1 to 11,
wherein at least one said sensor is adapted to at least one of the following; in con-
nection with a cabin window, above the cabin outside the cabin, top part of the
cabin inside the cabin, body of the forestry machine, boom of the forestry ma-
chine, front body of the forestry machine, rear body of the forestry machine, and a
structure external to the forestry machine moving with the forestry machine.

13. A control arrangement as claimed in any one of claims 1 to 12,
wherein said predetermined sector is directed from the cabin of the forestry ma-
chine at least towards the main working direction of the boom.

14. A control arrangement as claimed in claim 13, wherein said prede-
termined sector is additionally directed from the cabin of the forestry machine to

at least two transverse sides, in relation to the boom main working direction.
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15. A control arrangement as claimed in claim 14 wherein said prede-
termined sector is additionally directed from the forestry machine cabin to the
opposite direction in relation to the boom main working direction.

16. A control arrangement as claimed in any one of claims 1 to 15,
wherein said predetermined sector extends to a distance of at least 15 metres
from the cabin of the forestry machine.

17. A control arrangement as claimed in any one of claims 1 to 15,
wherein said predetermined sector extends to substantially the distance match-
ing the reach of the boom from the cabin of the forestry machine.

18. A method for controlling a forestry machine which forestry ma-
chine comprises at least one cabin and at leastoneboom,characterized by

detecting by at least one sensor at least one object in the area of at
least one predetermined sector, which sector is focused in the area between the
cabin and boom end,

detecting by the sensor at least one of the following: the location data
of said detected object on at least two different instants of time, and the speed of
said detected object,

determining by at least one control unit at least the direction of travel
of said detected object in relation to the cabin at two different time instants, at
least, on the basis of the detected location information and/or the detected speed
of the object,

checking by the control unit a need to cause a change in the control of
the forestry machine by checking at least one predetermined control criterion in
response to the detected direction of travel of the detected object being towards
the cabin within the area of said predetermined sector, and

causing by the control unit a change in the control of the forestry ma-
chine in response to the determined direction of travel of the detected object be-
ing towards the cabin within the area of said predetermined sector and said at
least one predetermined control criterion is fulfilled.

19. A method as claimed in claim 18, in which furthermore

detecting by at least one sensor at least one object which is not a struc-
tural part of the forestry machine, within the area of a predetermined safety zone,
which safety zone at least partly differs from the area of the predetermined sec-

tor, and in which



WO 2020/043946 PCT/F12019/050609

15

causing by at least one control unit a change in the control of the for-
estry machine in response to the sensor detecting said object not belonging to the
forestry machine in the safety zone.
20. A method as claimed in claim 19, wherein said safety zone differs
5 atleastin part from the area of the predetermined sector.
21. A computer program product, characterized in that the
computer program product comprises a program code which when processed by
a processor causes an arrangement of any of claims 1 to 17 to carry out the meth-
od of claim 18 or 19.
10 22. A forestry machine, characterized in that said forestry ma-

chine comprises a control arrangement of any one of claims 1 to 17.
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