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System for determination of a container’s position in a vehicle and/or in its trailer

to be loaded with containers

BRANCH OF TECHNOLOGY

The invention relates to loading of containers into vehicles for use in road trans-
portation, especially into trailer lorries intended for container transportation, and
to unloading of containers from these. In greater detail, the invention concerns a
system for determination of the container’s position in the vehicle to be loaded
with containers and/or in its trailer in the container loading area, such as a con-
tainer freight terminal, where the container or containers are loaded into the ve-
hicle and/or its trailer and are correspondingly unloaded from it/them by a con-
tainer crane handling the containers and moving in the loading area above the traf-
fic lane or traffic lanes equipped with a container spreader gripping the containers
from above and with a positioning system for the container crane and the contain-
er spreader, whereby the vehicle and thus also its trailer are equipped with lock
pins locking into pin holes in the corners of the container, whereby the system has
laser scanners for determining the position of the lock pins in the vehicle and/or

its trailer and thus for determining the container’s position depending on the pins.

TECHNICAL BACKGROUND

The loading and unloading of road trailer lorries transporting containers is an im-
portant part of the operations in almost all container freight terminals. As an oper-
ation, the unloading of trailer lorries hardly differs at all from a situation in which
the container is picked up in a container depot area, because in both cases the
empty container spreader is lowered on to the top of the container, whereupon the

container is locked to the spreader with the aid of locking pins.
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In automatic container crane systems the container can be lifted automatically
from the lorry, for example, with the aid of measuring systems based on laser
scanners. However, in most terminals the unloading of containers is a manual op-

eration due to safety provisions.

The loading of trailer lorries is a much more challenging task than unloading. In
the trailer of road lorries transporting containers there are usually locking pins
making sure that the container will remain in its position during the transportation.
Lowering the container with sufficient accuracy, so that the pin holes of the lo-
wered container will come together with the locking pins with sufficient accuracy,
is an operation demanding precision. The crane operator’s range of visibility is
restricted by the container hanging from the container spreader and preventing the

operator from seeing the locking pins in the lorry in the late stage of lowering.

Various systems are used to make handling of trailers easier. For example, there
are systems where with the aid of a measuring system based on a laser scanner the
lorry driver is helped to stop in relation to the crane, so that there is no need to run
the primary motions of the crane. Primary motions are those moving the entire

portal or lift bogie.

Of prior art solutions representing the laser scanner technology the
CN201161875Y printed patent specification is taken as an example, which
presents a system for determination of the positions in relation to the crane of the
container crane’s container spreader and of the trailer lorry to be loaded or un-
loaded and especially of the locking pins on its platform (or of the container’s
locking holes). From the information produced by the laser scanners used in the
system the type of the lorry to be loaded and/or the type of the container to be
lifted off the lorry is also concluded.

A second example of solutions using laser scanner technology is presented in the

CN1884034A printed patent specification, which concerns a system for determi-
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nation of the positions in relation to the crane of a trailer lorry to be loaded or un-
loaded by a container crane and of containers located on its platform. From the
information produced by the laser scanners used in the system the type of the lorry
to be loaded and/or the type of the container to be lifted off the lorry is also con-
cluded.

As a third example of solutions representing this technology the JP2005239343A
printed patent specification is presented, which concerns a system for determina-
tion of the positions of trailer lorries to be loaded or unloaded in relation to the

crane handling the containers. The system uses laser scanners located in the crane

body.

The container can be lifted automatically from the trailer lorry, for example, with

the aid of measuring systems based on laser scanners.

There are also systems based on cameras, which with the aid of computer vision
aim at identifying the place of the container determined by locking pins in the
trailer. One such solution is presented in the DE3606363A1 printed patent specifi-
cation, which concerns a system for determination of the position of a trailer lorry
to be loaded or unloaded in relation to a crane handling the containers. The system
uses cameras located in the crane body at the level of the trailer lorry’s platform.
The problem with camera-based computer vision systems is their modest reliabili-
ty due to environmental conditions. Changing lighting, in particular, will cause
wrong interpretations. Reliability is very important when controlling the crane’s
container spreader on the basis of information from the measuring system.

Material damages can be caused by false measuring information.

As one more example of the state of the art reference is made to the
EP1337454A1 printed patent specification, which presents a system for determi-

nation of the position of a trailer lorry to be loaded or unloaded in relation to a
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crane handling the containers. The system uses sensors located in the crane body

at the level of the trailer lorry’s platform.

SUMMARY OF THE INVENTION

The present invention aims at providing a new kind of solution for determination
of the container’s position in a vehicle to be loaded with containers and/or in its
trailer. To achieve this aim the invention is mainly characterized in that a laser
scanner /laser scanners are installed in the loading area into a fixed structure and
are arranged to determine the positions in relation to the ground of locking pins in
a vehicle parked in the loading area and/or in its trailer, and in that the system is
arranged to relay the position information determined by the laser scanner to a
crane, whereby the crane’s positioning system based on the crane’s and container
spreader’s position information is adapted to calculate the position of the locking

pins in relation to the crane.

The laser scanner/laser scanners are preferably installed beside a traffic

lane/traffic lanes.

According to one embodiment of the invention, there is a separate laser scanner
for each traffic lane, so that the laser scanner in question is arranged to determine
the positions of locking pins in a vehicle parked in the traffic lane and/or in its
trailer. Alternatively, one laser scanner is arranged to determine the positions of

locking pins in 1 — 4 vehicles parked in the traffic lane and/or in their trailers.

For loading each vehicle and/or its trailer with a container/containers, at least two
locking pins are turned to be in sight in the vehicle and/or its trailer for each con-

tainer to be loaded.

The invention provides significant advantages over the state of the art. In the sys-

tem according to the invention, the container’s position on the lorry’s platform is
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determined by determining the position of locking pins on the platform with the
aid of a laser scanner. Owing to this, the reliability of the system is considerably
better compared, for example, with camera-based systems. Besides a higher relia-

bility, the accuracy of the system is also better than in solutions of the prior art.

Other advantages and characteristic features of the invention will emerge from the
following description in greater detail of the invention, in which the invention is
explained by referring to figures in the appended drawing, to the details of which

the invention is not exclusively restricted.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is a schematic view of a container crane, which is used in a port and in

which the system according to the invention can be applied.

Figure 2 is a schematic view of a gantry crane, which is used in a container freight

terminal and in which the system according to the invention can also be applied.
Figure 3 is a schematic view seen from the front, that is, from the direction of ar-
rival of vehicles, of a stacking crane, which is used in a container freight terminal
and in which the system according to the invention can be applied.

Figure 4 is similar to Figure 3 seen from above.

Figure 5 is a schematic view from above of a vehicle and a combination of a ve-

hicle and a trailer in two parallel traffic lanes.

Figure 6 is similar to the view in Figure 5 seen from the direction of arrival of

vehicles.

DESCRIPTION IN DETAIL OF ADVANTAGEOUS EMBODIMENTS
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Figure 1 in the drawing is a schematic side view of a container crane by way of
example, with which the system according to the invention can be applied. In Fig-
ure 1, the container crane is indicated by the general reference number 10 and it is
of the so-called STS (Ship-to-Shore) crane type, which is arranged on a quay 11
to travel along rails 12. The container crane 10 is arranged to move containers 13
from a container carrier ship 14 on to transportation pallets 15 or other such trai-
lers 17 pulled by a vehicle 16, and the other way round, during the loading and
unloading of the carrier ship 14. The container crane 10 has a vertical body, which
comprises legs 18, 19 and which supports a horizontal beam 20, along which a lift
bogie 21 is adapted to travel. Through lift ropes 22 the lift bogie 21 carries a con-
tainer spreader 23, which is used to grip a container 13 from the top. The opera-
tor’s cabin is connected to the lift bogie 21 and it is indicated by reference number
24, and the crane’s electrically operated power machine is indicated by reference
number 25. Under the crane there are traffic lanes 26, along which vehicle-trailer-
combinations drive under the crane in order to transfer containers 13 from the

trailer into the container carrier ship 14, or the other way round.

Figure 2 is a schematic view of a gantry crane 10a, which is used in a container
freight terminal and with which the system according to the invention can also be
applied. The gantry crane 10a can be a gantry crane travelling on rails (RMG, Rail
Mounted Gantry Crane) or, as is shown in Figure 2, a rubber tyred gantry crane
(RTG, Rubber Tyred Gantry Crane). The gantry crane 10a is intended for transfer-
ring containers 13 from transportation pallets 15 or other such trailers pulled by a
vehicle and to stack the containers 13 in container rows located in a container
field, and the other way round. The gantry crane 10a has a vertical body, which
comprises legs 18a, 19a and which supports a horizontal bridge 20a, along which
a lift bogie 21a is adapted to travel. Through lift ropes 22a the lift bogie 21a car-
ries a container spreader 23a, which is used to grip the container 13 from the top.
The container rows remain in between the gantry crane’s 10a legs 18a, 19a, and in

between the legs there is also a traffic lane 26a, along which vehicle-trailer-
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combinations drive under the crane in order to transfer containers 13 from the

trailer into container rows, or the other way round.

Figures 3 and 4 are schematic views of an automatic stacking crane 10b (ASC,
Automatic Stacking Crane), which is used in a container freight terminal and with
which the system according to the invention can also be applied. The automatic
stacking crane 10b has a structure resembling that of the gantry crane 10a shown
in Figure 2 and it is intended in a similar way to transfer containers 13 from ve-
hicles 16 and from trailers 17 pulled by these and to stack the containers 13 in
container rows located in a container field, and the other way round. The crane
10b according to Figures 3 and 4 is designed to work automatically, that is, with-
out an operator. Thus, the structure of the automatic stacking crane 10b is largely
similar to that of the gantry crane 10a of Figure 2, and thus it is equipped with a
vertical body, which comprises legs 18b, 19b and which carries a horizontal
bridge 20b, along which a lift bogie 21b is adapted to travel. Through lift ropes
22b the lift bogie 21b carries a container spreader 23b, which is used for gripping
the container 13 from above. The automatic stacking crane 10b of Figures 3 and 4
operates, for example, in a container freight terminal or, correspondingly, in a port
in a container interchange area (LS, Landside interchange area), where traffic
lanes 26b are arranged for vehicles 16 and their trailers 17. This area comprising
traffic lanes 12b functions as a loading area, in the case of Figures 3 and 4 espe-
cially as an automated loading area, where loading and unloading of the contain-
ers take place. The rows formed by containers 13 as well as the traffic lanes 26b
remain in between the crane’s 10b legs 18b, 19b. In the case of Figures 3 and 4
there are 6 traffic lanes 26b and their middle lines are indicated by reference mark

270b.

The loading of containers 13 into a vehicle 16 and/or its trailer 17 is done in such
a way that the vehicle 16 and its trailer 17 are first reversed into a vacant traffic
lane 26b and are parked there. The driver of vehicle 16 then prepares the vehicle
16 and/or its trailer 17 for loading by lifting up and in sight the container’s lock-
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ing pins 1, whereupon he/she leaves the automated loading area. For loading,
there should preferably be 2-4 locking pins 1 in sight for each container 13, for the
loading to succeed. In one container 13 there are always four pin holes, but all
four pins need not hereby be in sight for the loading. When the operator has left
the loading area for a safe area, crane 10b automatically performs the loading of
vehicle 16 and/or trailer. Similarly, in an unloading situation of the load the crane
10b moves the container/containers 13 away from the vehicle and/or trailer after
the locking pins 1 have been opened and the operator has left the loading area for

a safe area.

Figures 5 and 6 thus are schematic views of a vehicle 16 and a combined vehicle
16 and trailer 17 located on two parallel traffic lanes 26. In the view shown in
Figures 5 and 6, said vehicle 16 and said combination formed by vehicle 16 and
trailer 17 are empty and they have thus been driven on to the traffic lanes 26 to be
loaded. Containers 13 are loaded into the vehicle 16 and into the combination
formed by vehicle 16 and trailer 17, and, correspondingly, in an unloading situa-
tion they are unloaded by a container crane 10 travelling above the traffic lanes
26, a gantry crane 10a or, correspondingly, by an automatically stacking crane
10b, which has a container spreader 23, 23a, 23b gripping the containers 13 from
above. The vehicle 16 and similarly its trailer 17 have locking pins 1, which lock
into pin holes in the corners of the container 13. The container crane 10, gantry
crane 10a or correspondingly the automatically stacking crane 10b are provided
with a positioning system, which senses the crane’s position in relation to the
coordinate system of the container field and, on the other hand, the position of the

container spreader 23, 23a, 23b in relation to the crane.

The system according to the invention for determination of a container’s position
in a vehicle 16 to be loaded with containers and/or in its trailer 17 is equipped
with laser scanners for determination of the position of locking pins 1 in the ve-
hicle 16 and/or in its trailer 17 and for determination of the container’s position

depending on these. In Figures 5 and 6 the laser scanner is indicated by reference
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number 2 and in the presentation in the figures it is placed into a fixed structure
located in the loading area, as in a column 3 as shown in Figures 5 and 6. When
the laser scanner 2 is located in a fixed structure, its position in relation to the
ground and to the coordinate system of the container field is known and it is al-
ways known exactly. In the loading area there may also be several laser scanners
2, especially in a case where there are several traffic lanes 26 in parallel. Each
traffic lane may then have its own scanner or, correspondingly, in certain cases the
arrangement may be such that one laser scanner attends to 1-4 traffic lanes 26.
The laser scanners 2 are arranged to determine the positions in relation to the
ground of the locking pins 1 in a vehicle 16 and in its trailer 17 parked in the traf-
fic lane 26. In accordance with the invention, the system relays the position in-
formation determined by laser scanners 2 to the cranes 10, 10a, 10b, and based on
the crane’s 10, 10a, 10b and the container spreader’s 23, 23a, 23b position infor-
mation the crane’s positioning system calculates the position of the locking pins 1
in relation to the crane 10, 10a, 10b. With the system according to the invention a
considerably higher accuracy is achieved than with the solutions of prior art and,
besides, the system according to the invention is essentially more reliable than, for

example, camera-based systems.

The invention was described above by way of example by referring to the figures
in the enclosed drawing. However, the invention is not intended only to concern
the examples shown in the figures, but different embodiments of the invention

may vary within the scope of the inventive idea defined in the appended claims.
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10

CLAIMS

1. System for determination of a container’s position in a vehicle and/or its trai-
ler to be loaded with containers in a loading area for containers (13), such as a
container freight terminal, where a container or containers (13) are loaded into a
vehicle (16) and/or its trailer (17) and, correspondingly, they are unloaded from
this/these by a crane (10, 10a, 10b), which handles containers and travels in the
loading area above a traffic lane or traffic lanes (26, 26a, 26b), and which is
equipped with a container spreader (23, 23a, 23b) gripping the containers (13)
from above and with a positioning system for the crane (10, 10a, 10b) and the
container spreader (23, 23a, 23b), whereby the vehicle (16) and similarly its trailer
(17) have locking pins (1) locking into pin holes in the corners of the container
(13), whereby the system has laser scanners (2) for determination of the position
of the locking pins (1) in the vehicle (16) and/or in its trailer (17) and for determi-
nation of the container’s position depending on these, characterized in that the
laser scanner/laser scanners (2) are installed in the loading area into a fixed struc-
ture (3) and they are arranged to determine the positions in relation to the ground
of the locking pins (1) in the vehicle (16) and/or in its trailer (17) parked in the
loading area, and that the system is arranged to relay the position information de-
termined by the laser scanner (2) to the crane (10, 10a, 10b), whereby based on
the crane’s (10, 10a, 10b) and the container spreader’s (23, 23a, 23b) position in-
formation the crane’s positioning system is adapted to calculate the position of the

locking pins (1) in relation to the crane (10, 10a, 10b).

2. System according to claim 1, characterized in that the laser scanner/laser

scanners (2) are installed beside the traffic lane/traffic lanes (26, 26a, 26b).

3. System according to claim 1 or 2, characterized in that for cach traffic lane
(26, 26a, 26b) there is its own laser scanner (2), so that said laser scanner is ar-
ranged to determine the positions of the locking pins (1) in the vehicle (16) and/or

its trailer (17) parked in the traffic lane.
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4.  System according to claim 1 or 2, characterized in that one laser scanner (2)
is arranged to determine the positions of locking pins (1) in 1 — 4 vehicles (16)

and/or their trailers (17) parked in the traffic lane (26, 26a, 26b).

5. System according to some preceding claim, characterized in that for loading
cach vehicle (16) and/or its trailer (17) with a container/containers (13) at least
two locking pins (1) are turned to be in sight in the vehicle (16) and/or its trailer

(17) for each container (13) to be loaded.
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