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DESCRIPTION

[0001] The present invention relates to a toy construction system comprising toy construction
elements. Each toy construction element comprises coupling members for detachably
interconnecting the toy construction elements to create spatial structures. The toy construction
system comprises at least a first type of toy construction elements, the first type of toy
construction elements can be coupled to one or more of the other toy construction elements.

Background of the invention

[0002] Various electronic devices that include a touch screen configured to detect an object,
such as a stylus or a user's finger, are known and there are a relatively large number of
publications that describe objects having one or more touch points that may be used as
interface to a computing device having a touch screen and, in particular, in connection with
toys or game play.

[0003] The patent application US 2013/0012313 A1 discloses a game piece apparatus having
a plurality of conductive points for interacting with a touch screen computing device. The game
piece may comprise an input component that can receive signals from the touch screen device
and generate an effect based on the signals. The game piece may include momentary touch
points allowing for variable game play, and also have different touch point patterns allowing the
touch screen computing device to generate effects or responses based on the touch point
pattern of the game piece.

[0004] The US patent no. 8358286 discloses an electronic device and input and output of data
from the electronic device. The patent also discloses an object that is identifiable by the
electronic device having a touch screen. The object includes contact members that can
engage or be positioned proximate to the touch screen. The contact members create contact
points that are sensed or detected by the touch screen. The object is at least partly conductive
and includes at least a first contact member and a second contact member spaced from the
first contact member. The first and second contact members define the pattern of contact
points. An output is generated and displayed by the touch screen when the object engages or
is proximate to the touch screen and is identified.

[0005] The patent application US 2013/217295 A1 discloses a baseplate assembly, used with
releasably coupleable playing pieces, that includes a baseplate operably coupled to an image
generating device. The baseplate includes a display region, having playing pieces coupling
elements, and means for transmitting images generated by the image generating device to the
display region. An image generating and playing-piece-interacting assembly includes a
receptor operably coupled to an image generating device, having a display screen for
generated images, including integrated visual and optically encoded message images, a
playing piece at a location relative to the display screen having an optical display message
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sensor, and a messaging transponder. The optical display message sensor receives the
generated images and generates a first signal at least partially based upon the optically
encoded message image. The messaging transponder receives the first signal and generates
and sends the receptor a second signal at least partially based thereon.

[0006] In many cases, it is desirable to increase the possible variations of combinations.

Brief description of the invention

[0007] It is an object of the present invention to provide a toy construction system and a
method that increases the possible variation opportunities of play.

[0008] This is achieved when the first type of toy construction elements are configured to each
be detected by a touch screen and, when coupled to one or more other toy construction
elements so as to form a spatial structure, to define a touch point pattern recognizable by the
touch screen.

[0009] This results in increased variability of interaction between a natural three-dimensional
structure and the virtual world. For example, a user may construct a large variety of spatial
structures each defining a different pattern of touch points, thus allowing a user to construct a
variety of spatial structures that may each be recognized by a processing device having a
touch screen.

[0010] In an embodiment, the toy construction system comprises at least a second type of toy
construction elements, wherein the first type of toy construction elements is configured to be
coupled to at least the second type of toy construction elements, and wherein the second type
of toy construction elements are each configured not to be detected by the touch screen.

[0011] Each toy construction element comprises coupling members for detachably
interconnecting the toy construction elements to create spatial structures. Hence, toy
construction elements that have been interconnected with each other by means of the coupling
members can again be disconnected from each other such that they can be interconnected
again with each other or with other toy construction elements, e.g. so as to form a different
spatial structure. In an embodiment, the toy construction elements are provided with a first and
a second type of coupling members, such as coupling studs and stud-receiving recesses or
other pairs of complementary coupling members configured to engage each other so as to
form a physical connection. When the coupling members are removably interconnectable, the
user may deconstruct previously built spatial structures and re-use the toy construction
elements so as to build new spatial structures. For example, the toy construction elements may
be interconnected/coupled to each other by traction/friction or by an interlocking connection.

[0012] In an embodiment, the toy construction system comprises two or more of the first type
of toy construction elements. Hereby, the variation is further increased.
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[0013] In an embodiment, each of the toy construction elements of the first type comprises at
least one touch point, which is configured to be detected by the touch screen when engaging
or brought into proximity of the touch screen.

[0014] In an embodiment, the first and the second type of toy construction elements are
configured to be interconnected such that two or more touch points lie in a common plane of
touch points. Hereby, all touch points in the common plane are able to be simultaneously
detected by a touch screen.

[0015] In an embodiment, each of the one or more touch points is formed as a top surface of a
protrusion protruding from an outer surface of the toy construction element of the first type.
The protrusion may be constructionally different in shape and/or size from the coupling
members, e.g. such that said protrusion cannot be connected to coupling members. Hereby, it
is possible for the user to easily recognize the difference between touch points and coupling
members and the associated functions.

[0016] In an embodiment, a touch point is defined by the top surface of a protrusion, and the
toy construction elements are configured to be interconnected such that the touch points are
the only elements of the spatial structure in said plane of touch points.

[0017] In an embodiment, each touch point comprises a smooth surface and rounded outer
rim/edges. Hereby, the risk of damaging the touch screen is at least reduced.

[0018] In an embodiment, the one or more electrically conductive toy construction elements
are made from a carbon fiber reinforced polymer. In an embodiment, the toy construction
elements are injection molded.

[0019] In an embodiment, the at least one or more of the first type of toy construction element
is electrically conductive. In some embodiments, at least a surface area of the construction
element that defines the touch point is electrictly conductive so as to allow detection by a
capacitive touch screen. In an embodiment, the first type of toy construction elements have a
conductive surface area other than the touch point, said conductive surface area is
conductively connected to the touch point by a conductive path. Hereby, the user may be able
to activate the touch point by touching on the conductive surface area. The conductive area
may cover a part or the whole external surface of the toy construction element.

[0020] In an embodiment, the construction elements are configured such that, when two or
more toy construction elements of the first type are interconnected with each other - either
directly or via other toy construction elements, such as toy construction elements of the second
type - they are configured to define a touch point pattern, where said touch point pattern is
determined by the dimensions of the toy construction elements of the toy construction system.

[0021] In an embodiment, the toy construction elements are configured to be interconnected
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such that all touch points are positioned on grid points of a regular grid. Hence, when
constructing a spatial structure, the touch points will be arranged in a touch point pattern such
that their relative positions and distances from each other follow a set of geometrical
constraints, thereby reducing the risk of errors in recognizing different patterns. The regular
grid may be a two-dimensional grid or a three-dimensional grid, e.g. a square grid, a cubic
grid, a rectangular grid or the like.

[0022] In an embodiment, the touch point pattern is a variable touch point pattern. For
example, the toy construction elements may be configured to form movable links between
coupled toy construction elements, such as rotatable or sliding elements, enabling the touch
points to be movable relative each other, thus creating a variable touch point pattern, e.g. a
pattern having touch points with variable relative positions and/or distances from each other
while following a set of geometrical constraints.

[0023] In an embodiment, the toy construction system may include an input component that
can receive signals from a touch screen and generate an effect based on the signals, e.g. light,
sound, movement. For example one or more of the toy construction elements, e.g. a toy
construction element of the first type or a toy construction element of the second type, may
comprise a sensor for receiving input from a touch screen, e.g. a light sensitive element.

[0024] In an embodiment, the toy construction system comprises an electronic device
comprising a touch screen, and the electronic device comprises a processor configured to
recognize a touch point pattern and to generate effects and responses on the touch screen
based on a touch point pattern.

[0025] The present invention further relates to a method for providing input to an electronic
device comprising a touch screen, comprising the steps of. providing a spatial structure
comprising toy construction elements of at least one of the first type of toy construction
elements adapted to provide a touch point pattern; positioning the structure on a touch screen
within the detection area of the electronic device; registering the touch point pattern. The
processor may further be configured to perform a function responsive to the detected touch
point pattern, e.g. where respective functions are associated with different touch point patterns.

[0026] In an embodiment, the method comprises the further step of moving of the structure
along the surface of the touch screen; recognizing the registered touch point pattern;
registering the movement of the touch point pattern.

[0027] In an embodiment, the method comprises the further step of providing at least two
structures for positioning on the touch screen, e.g. concurrently positioning on the touch
screen.

Brief description of the drawings
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[0028] An embodiment of the invention will be described in the following with reference to the
drawings wherein

Fig. 1 is a perspective view of a structure comprising toy construction elements positioned on a
touch screen,

Fig. 2 is a perspective view and two side views of a toy construction element,
Fig. 3 is a perspective view of a structure comprising toy construction elements,

Fig. 4 is a schematic side view of an electronic device.

Detailed description of the invention with reference to the figures

[0029] The present invention relates to a toy construction system and a method for providing
input to a touch screen. In some embodiments, the toy construction system comprises a first
type of toy construction elements, which is configured to be detected by a touch screen, and a
second type of toy construction elements, which is configured not to be detected by the touch
screen.

[0030] Figure 1 illustrates a spatial structure, generally designated 40, comprising toy
construction elements, e.g. toy construction model or another structure formed by two or more
interconnected toy construction elements. In the example of figure 1, the spatial structure
comprises a plurality of toy construction elements directly or indirectly connected with each
other by means of the coupling members. The toy construction elements are interconnectable
so as to form a coherent structure.

[0031] The structure 40 comprises four toy construction elements of the first type 10 and one
toy construction element of the second type 30. The first type of toy construction elements 10
are adapted to be detected by the touch screen 60, and thereby being able to be detected by
the touch screen. It will be appreciated, however, that other examples of spatial structures may
comprise a different number of construction elements including one, two, or more toy
construction elements of the first type and none, one or more toy construction elements of the
second type.

[0032] The first type of toy construction elements 10 comprises touch points 11 and coupling
members 20, and the touch points 11 are configured to be registered by the touch screen 60,
when the structure is positioned on the touch screen 60 of an electronic device 50.

[0033] The touch screen is an electronic visual display that the user can control through simple
or multi-touch gestures by touching the screen. Touch screens are common in a variety of
electronic devices such as game consoles, personal computers, tablet computers, and



DK/EP 3209401 T3

smartphones.

[0034] Generally the term touch screen is intended to comprise touch screens using different
detection technologies such as an optical, e.g. laser-based, touch screen, a pressure sensitive
screen, a touch-sensitive and/or touch screen, where proximity or contact of a finger or a
pointing device, such as a stylus, is detectable by the electronic device 50 comprising the touch
screen 60. The touch screen 60 may be a capacitive touch screen that reacts to a change in
surface capacitance. Touching the touch screen 60 can be registered in different ways.
Registration may be based on resistive technology, which require less pressure on the surface,
but the registration can also be based on capacitive technology, in the form of a change in
capacity, by either easy or without direct contact with the capacitive screen can be registered.
The touch can be a physical touch or capacitive touch.

[0035] The first type of toy construction elements 10 that are configured to be registered by a
touch screen may be electrically conductive. The toy constructive element may be partly or
completely made from electrically conductive material to provide the capacitive touch on a
touch screen, thus being detected by the touch screen. For example, the one or more
electrically conductive toy construction elements may be made of carbon fiber reinforced
polymer or from another suitable material. The conductive toy construction element may be
constructed having an inner shell of non-conductive material covered with an outer shell made
from a conductive material, or the conductive material may be positioned in bands across the
surfaces of the toy construction elements, thus rendering the surface partly conductive. The
first type of toy construction elements may have a conductive surface area other than the
touch point, said conductive surface area being conductively connected to the touch point by a
conductive path. In some embodiments, the electronic device may be operable to detect a
touch point only when the corresponding construction element is touched or otherwise
activated by a user, e.g. touched at a predetermined spot or surface area, or when the
construction element is conductively connected to another toy construction element that is
touched or otherwise activated be a user.

[0036] The electronic device 50 comprises a processing unit (such as a CPU) configured to
register the spatial structure comprising toy construction elements having touch point in a
pattern positioned on the touch screen and the registered touch pattern generate different
corresponding effects.

[0037] Figure 2 illustrates a generally box-shaped toy construction element of the first type of
toy construction elements. There are three different views 2a, 2b and 2c of the first type of toy
construction elements 10. The perspective view 2a shows the toy construction element 10
comprising coupling members 20 on element surface 17 and a touch point 11 on the element
surface 13. The coupling members 20 and the touch point 11 are illustrated as protrusions
having different shape, in order to recognize the different functions. For example, the coupling
members 20 may be arranged to frictionally engage corresponding cavities of other toy
construction elements.



DK/EP 3209401 T3

[0038] The side view 2b shows the coupling members 20 on element surface 17, and the
touch point 11 on element surface 13. The outer rim 12 of the touch point 11 is rounded.
Element surfaces 14, 16, and 18 are flat without protrusions.

[0039] The side view 2c shows the touch point 11 with rounded outer rim 12 on element
surface 13. The toy construction element 10 comprises two coupling members 20, respectively,
on element surface 15 and element surface 17. The two element surfaces 14 and 16 do not
have any protrusion. The shown toy construction element is box-shaped and has three
element surfaces each comprising a respective protrusion in the form of a touch point 11 or a
coupling member 20, respectively. In particular, the three element surfaces 13, 15 and 17 each
comprise either members for coupling or means for being detected by a touch screen, and
three element surfaces 14, 16 and 18 are without additionally functional means.

[0040] Generally, in some embodiments, a toy construction element may define a plurality of
faces, e.g. a top face, a bottom face and a number of side faces. In some embodiments a
given face may either include one or more touch points or one or more coupling members. In
some embodiments, a face comprising a touch point does not also include a coupling member.

[0041] Figure 3 illustrates an oblong spatial structure constructed from four interconnected toy
construction elements 10, 30: two toy construction elements of the first type 10, and two toy
construction elements of the second type 30. The second type of the toy construction elements
30 comprises coupling members 20, and the first type of toy construction elements 10
comprise coupling members on element surface 17 and a touch point 11 comprising a rounded
outer rim 12 is positioned on element surface 13.

[0042] The toy construction elements 10, 30 are provided with a first and a second type of
coupling members that are configured to be complementary to each other to the effect that
they can be removably interconnected to form a spatial structure 40 comprising interconnected
toy construction elements 10, 30. The two different types of coupling members may be in the
form of coupling studs and complementary coupling members, such as a coupling stud and
stud-receiving recesses.

[0043] In the example of fig. 3, the first type of the toy construction elements 10 are positioned
at each end of the oblong structure 40, and the distance between the two toy construction
elements 10 is thus determined by the size of the first and of the second type of toy
construction elements 10, 30.

[0044] The protrusions defining the touch point 11 and the coupling members 20 are different
in shape, such that it is possible to recognize the two different purposes of the toy construction
element 10.

[0045] The toy construction elements can be detachably interconnected by coupling members
and thereby create a great variety of touch point patterns.
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[0046] The patterns of the touch points are determined by the dimensions of the toy
construction elements. Generally, in some embodiments, the toy construction elements of a toy
construction set may be shaped and sized such that their dimensions and/or the distances
between their respective coupling members are integer multiples of a unit length. The positions
of the touch points may likewise be such that their relative distances from each other in a
spatial structure are integer multiples of a unit length, e.g. the same unit length.

[0047] The toy construction system comprising the first type and the second type of toy
construction elements allows the user to create a large set of distinct spatial structures, each
identifiable by a corresponding touch point pattern. The user can construct objects with
different touch point configurations.

[0048] In particular, the large number of individual structures with touch point patterns may be
created from a relatively limited set of different toy construction elements including both the
first and second type of toy construction elements. Combining a small set of toy construction
elements in a toy construction system dramatically increases the total number of combinatorial
possibilities by arranging the conductive bricks in different spatial configurations, and thus also
touch point patterns.

[0049] In the figures 1 and 3 the spatial structures comprise a plurality of toy construction
elements directly or indirectly connected with each other by means of the coupling members of
the toy construction system, e.g. in a predetermined spatial relationship with each other.

[0050] The touch point patterns are determined by the dimensions of the elements of the toy
construction system.

[0051] The toy construction system is a three dimensional system, wherein the user is able to
create spatial structures in three dimensions. The touch points are positioned on grid points of
a regular grid. For example at least a subset of the touch points of a spatial structure may be
positioned on grid points of a two-dimensional regular grid, e.g. a square grid. A spatial
structure may define one or more planes, e.g. parallel planes at regular intervals or otherwise
regularly arranged planes, each plane defining a two-dimensional grid.

[0052] In Figure 4 is illustrated an electronic device 50 comprising a touch screen 60 and a
processor (CPU) 70. The processor 70 is configured to recognize one or more touch point
patterns defined by a spatial structure, thus allowing the electronic device 50 to generate
effects and responses on the touch screen 60 based on a touch point pattern provided by the
toy construction system. Thus different configurations having different touch point patterns
positioned on the touch screen 60 will be registered and generates corresponding effects and
or responses. For example, the electronic device may have stored thereon a plurality of
predetermined touch point patterns, each pattern associated with one or more instructions
causing the electronic device to perform a respective function associated with the pattern.
Examples of such functions may include the creation of visual effects on the touch screen, e.g.
in a spatial association with the detected touch point pattern.
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[0053] Generally, in some embodiments, when each touch point has a geometrical shape that
is not rotationally symmetric, the electronic device may determine a location and orientation of
individual touch points. In any event, the touch screen may recognize the location of one or
more of the first type of elements as well as the relative position of the elements, if there are
several first type elements on the touch screen. Hence, the electronic device may be
configured to identify a touch point pattern and to determine the position and/or orientation of
the pattern relative to the touch screen. The structure comprising one or more toy construction
elements of the first type can interact with a virtual world and/or other game systems for
playing games, and or other user-activated functions. This includes the concurrent use of one
or more structures.

[0054] The toy construction system may include an input component that can receive signals
from the touch screen and generate an effect based on the signals.

[0055] Movable links may be provided between coupled toy construction elements, such as
rotatable or sliding elements, thereby allowing the touch points of a spatial structure to be
movable relative to each other. This may enable the touch point pattern to be a variable touch
point pattern, wherein the electronic device 50 comprises means for recognizing different
spatial configurations of the variable touch point patterns and for generating corresponding
effects and or responses. In some embodiments, the movement of the touch points of a
variable touch point pattern relative to each other may be limited, e.g. such that the touch
points may assume a predetermined set of discrete relative positions and/or be moved relative
to each other within predetermined boundaries.

[0056] The touch points may be of different types. In addition to touch point patterns created
by touch points of the toy construction elements, a touch point pattern may be created by a
combination of touch points of the toy construction elements and other touch points. For
example, a touch point pattern comprising three touch points may be created by two touch
points of toy construction elements of the first type in combination with a finger/stylus.
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LEGET@JSKONSTRUKTIONSSYSTEM OG FREMGANGSMADE TIL EN
RUMLIG KONSTRUKTION, DER SKAL DETEKTERES AF EN ELEKTRO-
NISK INDRETNING OMFATTENDE EN BERGRINGSSKARM

Patentkrav

1. Legetgjskonstruktionssystem, som omfatter en elektronisk indretning (50)
og legetgjskonstruktionselementer (10, 30), hvilke legetgjskonstruktionsele-
menter omfatter koblingsmidler (20) til Igseligt at forbinde legetgjskonstrukti-
onselementerne med hinanden for at danne rumlige konstruktioner (40), hvil-
ken elektroniske indretning omfatter en bergringsskaerm (60), hvor legetgjs-
konstruktionssystemet omfatter mindst to eller flere af en fgrste type af lege-
tojskonstruktionselementer (10) og mindst en af en anden type af legetgjs-
konstruktionselementer (30), hvor hver af den farste type af legetajskonstruk-
tionselementer kan forbindes med et eller flere andre legetgjskonstruktions-
elementer af den fgrste og/eller anden type; kendetegnet ved, at den anden
type af legetgjskonstruktionselementer er konfigureret til ikke at blive detekte-
ret af bergringsskaermen, at den fagrste type af legetgjskonstruktionselemen-
ter er konfigureret til respektivt at blive detekteret af bergringsskaermen og til
at danne ved forbindelse med et eller flere legetgjskonstruktionselementer,
med henblik pa at danne en rumlig konstruktion, et bergringspunktmgnster,
som kan genkendes af bergringsskaermen, og at den elektroniske indretning
omfatter en processor (70), som er konfigureret til at genkende et bergrings-
punktmenster og til at generere en eller flere effekter og/eller reaktioner pa
bergringsskaermen baseret pa et genkendt bergringspunktmenster, og hvor
processoren er konfigureret til at udfgre en funktion som reaktion pa det de-
tekterede bergringspunktmeanster, hvor respektive funktioner er associeret
med forskellige bergringspunktmegnstre.

2. Legetgjskonstruktionssystem ifglge ethvert eller flere af de foregaende
krav, hvor legetgjskonstruktionselementerne er tilvejebragt med en fgrste og
en anden type af koblingsmidler sasom koblingsknopper og knop-optagende
udsparinger.



10

15

20

25

30

35

DK/EP 3209401 T3

3. Legetgjskonstruktionssystem ifglge ethvert eller flere af de foregaende
krav, hvor den mindst ene eller flere af den forste type af legetgjskonstrukti-
onselementet er elektrisk ledende.

4. L egetgjskonstruktionssystem ifglge krav 3, hvor det ene eller flere elektrisk
ledende legetgjskonstruktionselementer er fremstillet af en carbonfiberfor-
steerket polymer.

5. Legetgjskonstruktionssystem ifalge ethvert eller flere af de foregaende
krav, hvor hvert legetgjskonstruktionselement af den fgrste type omfatter
mindst et bergringspunkt (11), som er konfigureret til at blive detekteret af
bergringsskaermen, nar det kommer i kontakt med bergringsskaermen eller
bragt i neerheden af denne.

6. Legetgjskonstruktionssystem ifglge krav 5, hvor legetgjskonstruktionsele-
menterne er konfigureret til at blive foroundet med hinanden pa en sadan
made, at to eller flere af bergringspunkterne ligger i et feelles plan af berg-
ringspunkter.

7. Legetgjskonstruktionssystem ifalge krav 5 eller 6, hvor hvert af det ene
eller flere bergringspunkter er udformet som en overflade af et fremspring,
der straekker sig fra en yderflade af et legetgjskonstruktionselement af den
forste type, hvor fremspringet i form og/eller starrelse afviger fra koblingsmid-
lerne, f.eks. séledes at fremspringet ikke kan forbindes med koblingsmidler.

8. Legetgjskonstruktionssystem ifglge krav 7, hvor hvert bergringspunkt er
defineret af overfladen af et fremspring, og hvor legetgjskonstruktionsele-
menterne er konfigureret til at blive forbundet med hinanden pa en sadan
made, at de danner en rumlig konstruktion, saledes at bergringspunkterne er
de eneste elementer af den rumlige konstruktion i planet af bergringspunkter.

9. Legetgjskonstruktionssystem ifglge ethvert af kravene 5 til 6, hvor hvert
bergringspunkt er udformet som en overflade af et fremspring, der straekker
sig fra en yderflade (13) af et legetgjskonstruktionselement af den fgrste type
og omfatter en glat flade og afrundede ydre rande/kanter (12).
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10. Legetgjskonstruktionssystem ifolge ethvert af kravene 1 til 9, hvor hver af
den farste type af legetgjskonstruktionselementer har et andet ledende over-
fladeomrade end bergringspunktet, hvor det ledende overfladeomrade er
ledende forbundet med bergringspunktet via en ledende bane.

11. Legetgjskonstruktionssystem ifglge ethvert af kravene 1 til 10, hvor lege-
tojskonstruktionselementerne er konfigureret til at blive forbundet med hinan-
den pa en sadan made, at de danner en rumlig konstruktion, saledes at alle
bergringspunkterne af den rumlige konstruktion er anbragt pa gitterpunkter af
et reguleert gitter.

12. Legetgjskonstruktionssystem ifolge ethvert af kravene 1 til 11, hvor berg-
ringspunktmensteret er et variabelt bergringspunktmgnster.

13. Legetgjskonstruktionssystem ifglge ethvert eller flere af de foregaende
krav, hvor legetgjskonstruktionselementerne er sprgjtestabt.

14. Legetgjskonstruktionssystem ifglge ethvert eller flere af de foregaende
krav, hvor legetgjskonstruktionssystemet indeholder en inputkomponent, som
kan modtage signaler fra en bergringsskaerm og generere en effekt baseret
pa signalerne, f.eks. lys, lyd, beveegelse.
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