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Description

The invention relates to a device, mounted on a
refuse collection vehicle, for emptying waste containers
into a receiving container of the refuse collection vehi-
cle, comprising: detection means for detecting at least
one waste container ready for emptying, position deter-
mining means for determining the position of a waste
container to be emptied relative to the refuse collection
vehicle, a jib mounted on the refuse collection vehicle
for lifting up a waste container to be emptied and for
moving the waste container into a position in which it
can be emptied, first jib control means for automatically
controlling the jib on the basis of signals generated by
the position determining means dependent upon the
position of the waste container to be emptied relative to
the refuse collection vehicle, in which the detection
means comprise a first image sensor, and in which a
viewing screen is installed in the driver's cab of the
refuse collection vehicle for displaying an image
recorded by the first image sensor.

Such a device is known from the European patent
application published under number 0 388 618.

In a refuse collection vehicle provided with such a
device, an image displayed on a viewing screen in the
driver's cab is assessed by operating an activating
switch and the jib can automatically lift up and empty
any ready waste containers under the control of a com-
puting unit. One disadvantage when using such a
device is the fact that, when there is more than one
waste container in the image field to be assessed, the
selection of a specific waste container by the jib cannot
be influenced.

The object of the present invention is to provide a
device which does not have this disadvantage and
which allows the emptying of the waste containers to be
carried out in a more flexible manner. To this end, the
device according to the invention is characterized in that
the device also comprises selection means arranged in
the driver's cab by means of which a waste container to
be emptied can be selected from the image displayed
on the viewing screen, and in that the position determin-
ing means are equipped to determine the position of the
selected waste container relative to the refuse collection
vehicle.

In this manner, by means of a device according to
the invention, waste containers can be lifted up and
emptied in a safe manner using a jib.

Some advantageous embodiments of the device
according to the invention are defined in subclaims 2-
10.

The invention will now be explained in greater detail
with reference to the attached drawing, in which:

Fig. 1 diagrammatically shows a front view of a
refuse collection vehicle provided with a device
according to the invention;

Fig. 2 shows a possible image on a viewing screen
in the driver's cab of the refuse collection vehicle;
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and

Fig. 3 shows an illustrative embodiment of a data
carrier for a waste container.

In Fig. 1, a refuse collection vehicle or refuse lorry
is designated by reference numeral 1 and is equipped
with a jib 2, which is intended for lifting up waste con-
tainers 4 placed along the side of the street 3 and ready
for emptying, and emptying them into a receiving con-
tainer 5 of the refuse lorry 1. To this end, the jib 2 is pro-
vided with controllable motors 2a.

In order to be able to execute the operations
involved largely automatically, the refuse lorry 1 is
equipped with a camera 6, in particular a CCD camera,
the recorded images of which can be displayed on a
viewing screen 7 (see also Fig. 2) in the driver's cab 8 of
the refuse lorry 1. The camera 6 is directed towards the
side of the street 3, in particular when the refuse lorry 1
is moving, in this case the right-hand side, where any
waste containers 4 may be placed ready for emptying.
In particular, the camera 6 is equipped with a lens hav-
ing a large angle of aperture, so that a relatively large
part of the side of the street 3 is thus covered and can
be displayed on the viewing screen 7. Now, if the driver
of the refuse lorry 1 sees one or more waste containers
4 on the viewing screen 7, he stops the refuse lorry 1
and activates the jib 2 in order to lift up and empty a spe-
cific waste container 4. Means suitable for this purpose
are present in the driver's cab 8, by means of which a
waste container 4 to be emptied can be selected on the
viewing screen. In particular, the viewing screen 7 is
designed as a touch screen so that a waste container 4
to be emptied can be selected by pointing at (touching)
the viewing screen. By using a touch screen any addi-
tional mechanical parts for use in selecting a waste con-
tainer can largely be ommited. Thereby the occurence
of mechanical failure, due to e.g. damage, which is not
inconceivable in an environment like a refuse lorry, will
be largely reduced.

After the viewing screen 7 has been touched, sig-
nals are generated by the position determining means
connected to the viewing screen, which signals are
related to the coordinates of the position indicated on
the viewing screen and thus to the position of the
selected/ indicated waste container 4 relative to the
refuse lorry 1. The signals generated by the position
determining means are supplied to the jib control
means which provide the motors of the jib 2 with control
signals. The jib 2 is then moved to the location which
corresponds to the position indicated on the viewing
screen 7 and which is outside the refuse lorry 1.

In order that they can be identified by the driver and
to enable automatic control of the jib 2 which is to be
described in more detail below, the waste containers 4
are expediently provided with a mark, in particular a
sticker 9 affixed to one of the side walls of the waste
container 4. Said sticker 9 has a colour which contrasts
with that of the waste container 4, in particular insofar as
the frequency application range of the camera 6 is con-



3 EP 0 647 574 B1 4

cerned, which frequency application range is likewise
still to be described. Thus, the sticker 9 is clearly visible
on the viewing screen 7 by means of a camera 6, and
possibly also with the naked eye. If a waste container 4
is to be easily identifiable, it is obviously important that
said waste container 4 faces the street 3 with the side
wall which is provided with the sticker 9.

In order to ensure that the subsequent operations
of lifting up and emptying the waste container 4 run
smoothly, a second camera 10, which is mounted on the
jib, is directed at the identified and selected waste con-
tainer 4, after the jib 2 has been moved into a position
corresponding to the location indicated on the viewing
screen 7, and tries to establish the exact location of the
sticker 9 on the waste container 4. To this end, the
image formed by the camera 10 is supplied to a comput-
ing element which tries to identify the specific shape or
one or more other features of the sticker 9 by means of
pattern identification techniques on the basis of the
image. When the sticker 9 has been identified as such,
new control signals for the jib 2 are generated so as to
position the latter more accurately relative to the waste
container 4. In this case, it is important that the position
of the stickers 9 on the waste containers 4 is the same
for all waste containers. A distance measuring element
which is not specified in more detail, nor shown, and
which is also mounted on the jib 2, likewise provides sig-
nals to the jib control means, which signals are a meas-
ure for the distance between the jib 2 and the selected
waste container 4. The jib 2 can thus be moved accu-
rately towards the waste container 4 in order subse-
quently to lift and empty the latter. Preferably, camera 10
is provided with a lens having a small angle of aperture.

After the waste container 4 has been emptied, it is
again placed along the side of the street 3, preferably in
such a manner that the side wall provided with the
sticker 9 faces away from the road, so that a waste con-
tainer is not lifted up again for emptying once it has
been emptied.

Advantageously the sticker 9 affixed to a waste con-
tainer 4, in addition to serving as a means for aligning
the jib 2 relative to the waste container 4, may also con-
tain information relating among other things to the prov-
enance of the waste container 4. By providing this
information and any other information in a machine-
readable form on the sticker 9, and providing the refuse
lorry 1 with means for reading this information and
processing it, for example, the progress of the refuse
collection can be registered, which may be important in
determining the efficiency with which it is carried out.
However, if the refuse lorry 1 and in particular the jib 2
thereof are provided with a weighing element, it is like-
wise possible to weigh the waste container 4 to be emp-
tied and to store the weight of the refuse from the waste
container 4 together with the information relating to the
provenance thereof, in order thereby to provide a logis-
tic system which may be suited for various purposes.

Preferably, the information of interest is provided on
the sticker 9 in an encoded form. With the sticker 9
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shown in fig. 3 by way of example, the code is a so-
called dot code. A dot code consists of a number of dots
which are positioned in an imaginary matrix raster. The
format (the rank) of the matrix is selectable. The mini-
mum format is determined by the amount of information
which has to be encoded. The combination of dots
missing and dots present represents a binary number.
Said number may represent an arbitrary combination of
letters and figures. By adding a number of redundant
dots, the code becomes error-correcting to a certain
degree. This means that it is permissible for a number of
dots to be erroneously removed or added. The redun-
dancy also offers the possibility of a verifying calcula-
tion, which makes it virtually impossible to obtain false
readings. The example of fig. 3 shows a dot code by
means of which 252 (approximately 4.5 x 10'°) different
identifications can be encoded. Said code has 32
redundant dots with which a maximum of 4 false dots
can be corrected.

The dot code on the sticker 9 can be read, for
example, after the aforementioned camera 10 has iden-
tified the specific pattern of the sticker, in this example
an oval shape. The dot code can be read in and
decoded as soon as the dot code fills the viewing
screen, to which end the camera 10 zooms in or is
moved towards the code.

Around the dot code there is a band which is
unprinted. Outside said band, anything may be added.
This may be, for example, the address of provenance of
the waste container 4 in conventional writing, so that the
owner can collect his own waste container 4 after it has
been emptied.

In addition to information relating to the prove-
nance, such as the street, postcode and house number,
the code may also contain information relating to the
type of waste container, for example glass, VFG (vege-
table, fruit and garden) or other waste, and also to its
contents. Using this information, optional waste con-
tainer-specific control signals can be sent to the motors
2a of the jib 2 and, for example, the waste container 4
can be emptied into a compartment of the receiving
container 5 intended for the specific type of waste, pro-
vided the refuse lorry is a multi-compartment refuse
lorry.

In order to enable the camera 6 or 10 readily to
identify the sticker 9 and the dots on the sticker 9, the
refuse lorry 1 can be provided with a lighting device 11
which illuminates the sticker 9 during recording by the
camera by means of a short flash in order to record the
dot pattern, or which radiates a continuous light beam.
By using light having a narrow frequency band around a
peak frequency and providing the camera with a filter
set to this frequency, disturbing influences, such as
shadows and direct sunlight, and also dirt, can be over-
come as far as possible. Preferably, the (flash) light has
a peak frequency in the infrared range.

When the vehicle is being driven, the cameras and
lighting units are (mechanically) screened from the envi-
ronment so as to prevent the occurrence of reading
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errors as a result of contamination. In order to prevent
reading errors resulting from corrosion and/or conden-
sation in extreme conditions (widely varying tempera-
tures), the image recording equipment is filled with a
neutral gas (for example nitrogen gas) which is at a
slight overpressure. Condensation of the exterior of the
image recording equipment is prevented by heating the
glass surfaces thereof.

Although the selection means in the above-
described illustrative embodiment of the device accord-
ing to the invention comprise a touch screen 7, the
selection can also be effected by means of a light pen or
a joystick indicating a position on the screen 7.

In the embodiment of the device according to the
invention described in the example, camera 6 is
mounted on the refuse lorry 1, while camera 10 is
attached to the jib 2. However, it is likewise possible to
mount camera 6 on the jib 2 as well, or to combine the
functions of both cameras in one camera.

Furthermore, the matrix is not limited to a 10 x 10
matrix, but it is also possible to use larger or smaller
matrices, depending on the amount of information to be
encoded, while other dot configurations or entirely dif-
ferent codes, such as bar codes, are also conceivable.

In addition to its use as a data carrier, the dot matrix
can also be used to generate control signals for the
motors 2a of the jib 2. In particular, when the jib 2 has
not yet been accurately positioned in front of the
selected waste container 4, the image formed by the
camera 10 will show a matrix, the mutual distance
between the dots of which is smaller than the actual
mutual distance, which information can, in turn, serve
as a measure for the control signals.

Although the invention has been described with ref-
erence to an example of a device for automatically lifting
up and emptying a waste container, it is also conceiva-
ble for it to be possible for the jib 2 to be operated man-
ually by means of suitable operating means provided for
this purpose in the driver's cab 8 or on the exterior of the
refuse lorry 1.

It will be obvious that the invention is not limited to
the illustrative embodiment described above and shown
infig. 1, in which the jib 2 lifts up the waste containers 4
on the right-hand side of the refuse lorry 1. It is likewise
possible for the jib 2 to be arranged to lift up the waste
containers on the left-hand side of the refuse lorry 1, in
which case the cameras 6, 10 are also directed to the
left. In addition, a jib 2 suitable for loading from the rear
is conceivable, the arrangement of the cameras being
modified accordingly.

Claims
1. Device, mounted on a refuse collection vehicle (1),

for emptying waste containers (4) into a receiving
container of the refuse collection vehicle, compris-

ing:

- detection means for detecting at least one
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waste container ready for emptying,

- position determining means for determining the
position of a waste container to be emptied rel-
ative to the refuse collection vehicle,

- ajib (2) mounted on the refuse collection vehi-
cle for liting up a waste container to be emp-
tied and for moving the waste container into a
position in which it can be emptied,

- first jib control means for automatically control-
ling the jib on the basis of signals generated by
the position determining means dependent
upon the position of the waste container to be
emptied relative to the refuse collection vehicle,

in which the detection means comprise a first
image sensor (6), and in which a viewing screen (7)
is installed in the driver's cab of the refuse collec-
tion vehicle for displaying an image recorded by the
first image sensor, characterized in that the device
also comprises selection means arranged in the
driver's cab (8) by means of which a waste con-
tainer to be emptied can be selected from the
image displayed on the viewing screen (7), and in
that the position determining means are equipped
to determine the position of the selected waste con-
tainer (4) relative to the refuse collection vehicle (1).

Device according to claim 1, characterized in that
the viewing screen (7) is a touch screen by means
of which a waste container (4) to be emptied can be
selected from the image displayed on the viewing
screen.

Device according to claim 1 or 2, characterized in
that the device comprises reading means for read-
ing out information provided on a waste container
(4) to be emptied, as well as recording means for
storing information.

Device according to claim 3, characterized in that
the reading means comprise a second image sen-
sor (10) mounted on the jib.

Device according to one of the preceding claims,
characterized in that the device comprises second
jib control means for manually operating the jib (2).

Device according to one of the preceding claims,
characterized in that the device comprises pattern
identifying means for aligning the jib (2) relative to
the waste container (4) to be emptied prior to the
gripping thereof.

Device according to one of claims 3-6, character-
ized in that the jib (2) comprises weighing means
with which the weight of a waste container (4) to be
emptied can be determined, and in that the record-
ing means are equipped for storing this weight
together with the information provided on the waste
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container to be emptied.

Device according to one of the preceding claims,
characterized in that the device is provided with a
lighting element (11) intended for illuminating the
waste containers.

Device according to claim 8, characterized in that
the lighting element (11) radiates light at frequen-
cies which lie within a specific narrow frequency
band, and in that the image sensors are equipped
for sensing light having frequencies lying within the
specific narrow frequency band.

Device according to claim 9, characterized in that
the specific narrow frequency band is around 880
nm.

Patentanspriiche

1.

Vorrichtung zum Entleeren von Mullbehaltern (4) in
einen Sammelbehdlter eines Miillwagens (1), die
an dem Miullwagen angebracht ist und aufweist:

-  Erfassungsmittel zum Entdecken wenigstens
eines, zum Leeren bereitgestellten Millbehal-
ters,

- Positionsbestimmungsmittel zum Feststellen
der Position eines zu leerenden Millbehalters
relativ zum Mdllwagen,

- einen am Mullwagen angebrachter Kranarm
(2) zum Anheben des zu leerenden Miillbehal-
ters und zum Bewegen des Millbehalters in
eine Position, in der er geleert werden kann,

- erste Kranarmsteuermittel zum automatischen
Steuern des Kranarmes auf der Basis von
Signalen, die durch das Positionsbestim-
mungsmittel in Abh&ngigkeit von der Position
des zu leerenden Millbehalters relativ zu dem
Mullwagen erzeugt werden,

- in welchem das Erfassungsmittel einen ersten
Abbildungssensor (6) umfat und in welchem
ein Anzeigeschirm (7) in dem Fuhrerhaus des
Mullwagens zum Anzeigen eines durch den
ersten Abbildungssensor aufgenommen Bildes
angebracht ist,

dadurch gekennzeichnet, daB

- die Vorrichtung ferner ein in dem Fuhrerhaus
(8) angeordnetes Auswahlmittel umfaBt, durch
das ein zu entleerender Mullbehalter von einer
auf einem Anzeigeschirm (7) angezeigten
Abbildung ausgewahlt werden kann, und

- indem das Positionsbestimmungsmittel ausge-
ristet ist, um die Lage des ausgewahlten Mall-
behélters (4) relativ zum Mdllwagen (1) zu
bestimmen.
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2.

10.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, daB der Anzeigeschirm (7) ein berth-
rungsgesteuerter Schirm ist, durch den ein zu
entleerender Mdullbehalter (4) von der auf dem
Anzeigeschirm (7) angezeigten Abbildung ausge-
wahlt werden kann.

Vorrichtung nach Anspruch 1 oder Anspruch 2,
dadurch gekennzeichnet, daB die Vorrichtung
Mittel zum Auslesen von Informationen umfaBt, die
an dem zu entleerenden Mullbehalter (4) vorgese-
hen sind und ferner Aufzeichnungsmittel zum Spei-
chern von Informationen.

Vorrichtung nach Anspruch 3, dadurch gekenn-
zeichnet, daB die Auslesemittel einen zweiten
Abbildungssensor (10) umfassen, der auf dem
Kranarm (2) angebracht ist.

Vorrichtung nach einem der vorhergehenden
Anspriche, dadurch gekennzeichnet, daB die
Vorrichtung zweite Kranarm-Steuermittel zum
manuellen Bedienen des Kranarms (2) umfaBt.

Vorrichtung nach einem der vorhergehenden
Anspriche, dadurch gekennzeichnet, daB die
Vorrichtung Muster erkennende Mittel zum Einrich-
ten des Kranarms (2) in bezug auf den zu leeren-
den Mullbehalter (4) vor dessen Ergreifen umfaBt.

Vorrichtung nach einem der Anspriche 3-6,
dadurch gekennzeichnet, daB der Kranarm (2)
Gewichtsmessungsmittel umfaBt, mit denen das
Gewicht eines zu leerenden Miullbehélters (4)
bestimmt werden kann, und daB die Aufzeich-
nungsmittel zum Speichern dieses Gewichtes
zusammen mit der auf dem zu leerenden Mullbe-
halter vorgesehenen Information ausgeristet sind.

Vorrichtung nach einem der vorhergehenden
Anspriiche, dadurch gekennzeichnet, daB die
Vorrichtung mit einem Beleuchtungselement (11)
ausgerustet ist, um die Mullbehalter anzustrahlen.

Vorrichtung geméafn Anspruch 8, dadurch gekenn-
zeichnet, daB das Beleuchtungselement (11) Licht
einer Frequenz ausstrahlt, die in einem eng
begrenzten Frequenzband liegt, und daf die Abbil-
dungssensoren zum Auffinden von Licht mit einer in
diesem eng begrenzten Frequenzband liegenden
Frequenz ausgebildet sind.

Vorrichtung geméafn Anspruch 9, dadurch gekenn-
zeichnet, daB das eng begrenzte Frequenzband
bei ungefahr 880 nm liegt.

Revendications

1.

Dispositif monté sur un véhicule de ramassage des
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ordures (1) pour vider les poubelles (4) dans une
benne réceptrice du véhicule de ramassage des
ordures, comprenant:

- des moyens de détection pour détecter au
moins une poubelle préte & étre vidée,

- des moyens de détermination de la position
pour déterminer la position d'une poubelle
devant étre vidée par rapport au véhicule de
ramassage des ordures,

- un bras de ramassage (2) monté sur le véhi-
cule de ramassage des ordures pour ramasser
une poubelle & vider et pour amener la pou-
belle dans une position dans laquelle elle
puisse étre vidée,

- un premier moyen de commande du bras pour
commander automatiquement le bras d'aprés
des signaux produits par le moyen de détermi-
nation de la position en fonction de la position
de la poubelle a vider par rapport au véhicule
de ramassage des ordures,

dans lequel les moyens de détection comprennent
un premier capteur d'image (6) et dans lequel un
écran de visualisation (7) est installé dans la cabine
de conduite du véhicule de ramassage des ordures
pour afficher une image enregistrée par le premier
capteur d'image, caractérisé en ce que le dispositif
comprend aussi un moyen de sélection disposé
dans la cabine de conduite (8) au moyen duquel
une poubelle a vider peut étre sélectionnée sur
l'image affichée sur I'écran de visualisation (7) et en
ce que les moyens de détermination de position
sont équipés de maniére a déterminer la position
de la poubelle sélectionnée (4) par rapport au véhi-
cule de ramassage des ordures (1).

Dispositif selon la revendication 1, caractérisé en
ce que I'écran de visualisation (7) est un écran tac-
tile au moyen duquel une poubelle (4) & vider peut
étre sélectionnée sur I'image affichée sur I'écran de
visualisation.

Dispositif selon la revendication 1 ou 2, caractérisé
en ce que le dispositif comprend un moyen de lec-
ture pour lire des informations fournie sur une pou-
belle (4 a vider, ainsi quun moyen
d'enregistrement pour mémoriser les informations.

Dispositif selon la revendication 3, caractérisé en
ce que le moyen de lecture comprend un deuxiéme
capteur d'image (10) monté sur le bras.

Dispositif selon I'une des revendications précéden-
tes, caractérisé en ce que le dispositif comprend un
deuxiéme moyen de commande du bras pour
actionner manuellement le bras (2).

Dispositif selon I'une des revendications précéden-
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10.

tes, caractérisé en ce que le dispositif comprend un
moyen d'identification de configuration pour aligner
le bras (2) par rapport & la poubelle (4) a vider avant
de la saisir.

Dispositif selon l'une des revendications 3-6, carac-
térisé en ce que le bras (2) comprend un moyen de
pesage avec lequel le poids d'une poubelle (4) a
vider peut étre déterminé, et en ce que les moyens
d'enregistrement sont équipés pour mémoriser ce
poids en méme temps que les informations fournies
sur la poubelle a vider.

Dispositif selon 'une des revendications précéden-
tes, caractérisé en ce que le dispositif est muni d'un
élément éclairant (11) prévu pour éclairer les pou-
belles.

Dispositif selon la revendication 8, caractérisé en
ce que I'élément éclairant (11) émet un rayonne-
ment lumineux a des fréquences qui se situent a
l'intérieur d'une bande de fréquences étroite spéci-
fique, et en ce que les capteurs dimage sont équi-
pés pour détecter la lumiére ayant des fréquences
situées a lintérieur de la bande de fréquences
étroite spécifique.

Dispositif selon la revendication 9, caractérisé en
ce que la bande de fréquences étroite spécifique
est d'environ 880 nm.
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