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(57) Abstract: A toy construction system compris-
ing toy construction elements comprising coupling
members (20) for detachably interconnecting the
toy construction elements to create spatial struc-
tures (40), the toy construction system comprises at
least a first type of toy construction elements (10),
the first type of toy construction elements can be
coupled to each other, wherein that the first type of
toy construction elements is configured to be detec-
ted by a touch screen (60), and when toy construc-
tion elements are coupled to each other so as to
form a spatial structure, the toy construction ele-
ments of the first type define a touch point pattern
recognizable by the touch screen.
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A toy construction system and a method for a spatial structure to be detected by

an electronic device comprising a touch screen

The present invention relates to a toy construction system comprising toy construction ele-
ments. Each toy construction element comprises coupling members for detachably intercon-
necting the toy construction elements to create spatial structures. The toy construction sys-
tem comprises at least a first type of toy construction elements, the first type of toy con-

struction elements can be coupled to one or more of the other toy construction elements.

Background of the invention

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 publica-
tions 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.

The patent application US 2013/0012313 A1l 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.

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 electron-
ic 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.

In many cases, it is desirable to increase the possible variations of combinations.
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Brief description of the invention

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.

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 ele-
ments so as to form a spatial structure, to define a touch point pattern recognizable by the

touch screen.

This results in increased variability of interaction between a natural three-dimensional struc-
ture 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.

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.

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 con-

nection.

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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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.

In an embodiment, the first and the second type of toy construction elements are config-
ured 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.

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 cou-

pling members and the associated functions.

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.

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.

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 ele-

ments are injection molded.

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 con-
ductively 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.

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 di-
rectly or via other toy construction elements, such as toy construction elements of the sec-

ond type - they are configured to define a touch point pattern, where said touch point pat-
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tern is determined by the dimensions of the toy construction elements of the toy construc-

tion system.

In an embodiment, the toy construction elements are configured to be interconnected such
that all touch points are positioned on grid points of a regular grid. Hence, when construct-
ing 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 con-
straints, 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.

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 pat-
tern having touch points with variable relative positions and/or distances from each other

while following a set of geometrical constraints.

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.

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.

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 proces-
sor 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.

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.
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In an embodiment, the method comprises the further step of providing at least two struc-

tures for positioning on the touch screen, e.g. concurrently positioning on the touch screen.

Brief description of the drawings

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

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.

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 intercon-
nected toy construction elements. In the example of figure 1, the spatial structure compris-
es 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.

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 struc-
tures 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.
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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.

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

smartphones.

Generally the term touch screen is intended to comprise touch screens using different de-
tection 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.

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 elec-
trically conductive toy construction elements may be made of carbon fiber reinforced poly-
mer 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 con-
ductive. 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 construc-

tion element that is touched or otherwise activated be a user.

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



10

15

20

25

30

WO 2016/062671 PCT/EP2015/074172

positioned on the touch screen and the registered touch pattern generate different corre-

sponding effects.

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 ele-
ment surface 13. The coupling members 20 and the touch point 11 are illustrated as protru-
sions 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.

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.

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 ele-
ment 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.

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 mem-

ber.

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 ele-
ments 10 comprise coupling members on element surface 17 and a touch point 11 compris-

ing a rounded outer rim 12 is positioned on element surface 13.

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
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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.

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 con-

struction elements 10, 30.

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 construc-

tion element 10.

The toy construction elements can be detachably interconnected by coupling members and

thereby create a great variety of touch point patterns.

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 con-
struction set may be shaped and sized such that their dimensions and/or the distances be-
tween their respective coupling members are integer multiples of a unit length. The posi-
tions 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.

The toy construction system comprising the first type and the second type of toy construc-
tion elements allows the user to create a large set of distinct spatial structures, each identi-
fiable by a corresponding touch point pattern. The user can construct objects with different

touch point configurations.

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 construc-
tion elements in a toy construction system dramatically increases the total number of com-
binatorial possibilities by arranging the conductive bricks in different spatial configurations,

and thus also touch point patterns.

In the figures 1 and 3 the spatial structures comprise a plurality of toy construction ele-
ments 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.
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The touch point patterns are determined by the dimensions of the elements of the toy con-

struction system.

The toy construction system is a three dimensional system, wherein the user is able to cre-
ate 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 other-

wise regularly arranged planes, each plane defining a two-dimensional grid.

In Figure 4 is illustrated an electronic device 50 comprising a touch screen 60 and a proces-
sor (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 con-

struction system. Thus different configurations having different touch point patterns posi-

tioned 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 prede-
termined touch point patterns, each pattern associated with one or more instructions caus-
ing the electronic device to perform a respective function associated with the pattern. Ex-

amples of such functions may include the creation of visual effects on the touch screen, e.qg.

in a spatial association with the detected touch point pattern.

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 con-
struction elements of the first type can interact with a virtual world and/or other game sys-
tems for playing games, and or other user-activated functions. This includes the concurrent

use of one or more structures.

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.

Movable links may be provided between coupled toy construction elements, such as rotata-
ble or sliding elements, thereby allowing the touch points of a spatial structure to be mova-

ble relative to each other. This may enable the touch point pattern to be a variable touch
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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 rela-

tive to each other within predetermined boundaries.

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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Claims

1. A toy construction system comprising toy construction elements comprising 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, each of the first type of toy construction elements being interconnectable with
one or more other toy construction element characterized in that the first type of toy
construction elements are configured to each be detected by a touch screen and to form,
when interconnected with one or more toy construction elements so as to form a spatial

structure, a touch point pattern recognizable by the touch screen.

2. A toy construction system according to claim 1, wherein the toy construction system
comprises at least a second type of toy construction elements, wherein the first type of toy
construction elements are configured to be coupled to at least the second type of toy con-
struction elements, and wherein the second type of toy construction elements are config-

ured not to be detected by the touch screen.

3. A toy construction system according to any one or more of the preceding claims, wherein
the toy construction elements are provided with a first and a second type of coupling mem-

bers, such as coupling studs and stud-receiving recesses.

4. A toy construction system according to any one or more of the preceding claims, wherein
the at least one or more of the first type of toy construction element are electrically conduc-

tive.

5. A toy construction system according to claim 4, wherein the one or more electrically con-

ductive toy construction elements are made from a carbon fiber reinforced polymer.

6. A toy construction system according to any one or more of the preceding claims, wherein
the toy construction system comprises two or more of the first type of toy construction ele-

ments.

7. A toy construction system according to any one or more of the preceding claims, wherein
each toy construction element 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.

8. A toy construction system according to claim 7, wherein the toy construction elements
are configured to be interconnected such that two or more of the touch points lie in a com-

mon plane of touch points.
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9. A toy construction system according to claim 7 or 8, wherein each of the one or more
touch points is formed as a top surface of a protrusion extending from an outer surface of a
toy construction element of the first type, said protrusion being different in shape and/or
size from the coupling members, e.g. such that said protrusion cannot be connected to cou-

pling members.

10. A toy construction system according to claim 9, wherein each touch point is defined by
the top surface of a protrusion, and wherein the toy construction elements are configured to
be interconnected so as to form a spatial structure such that the touch points are the only

elements of the spatial structure in said plane of touch points.

11. A toy construction system according to any one of claims 7 through 10, wherein each
touch point is formed as a top surface of a protrusion extending for an outer surface of a toy
construction element of the first type and comprises a smooth surface and rounded outer

rim/edges.

12. A toy construction system according to any one of claims 6 through 11, wherein each of
the first type of toy construction elements has a conductive surface area other than the
touch point, said conductive surface area is conductively connected to the touch point by a

conductive path.

13. A toy construction system according to any one of claims 6 through 13, wherein the toy
construction elements are configured to be interconnected to form a spatial structure such
that all the touch points of the spatial structure are positioned on grid points of a regular

grid.

14. A toy construction system according to any one of claims 6 through 13, wherein the toy
construction elements are configured to be interconnected to form a spatial structure includ-
ing two or more toy construction elements of the first type so as to define a touch point
pattern of touch points of toy construction elements of the first type, wherein said touch
point pattern is determined by the dimensions of the toy construction elements of the toy

construction system.

15. A toy construction system according to any one of claims 6 through 14, wherein the

touch point pattern is a variable touch point pattern.

16. A toy construction system according to any one or more of the preceding claims, where-

in the toy constructions elements are injection molded.
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17. A toy construction system according to one or more of the preceding claims, wherein
the toy construction system includes an input component that can receive signals from a

touch screen and generate an effect based on the signals, e.g. light, sound, movement.

18. A toy construction system according to one or more of the preceding claims, wherein
the toy construction system comprises an electronic devices comprising a touch screen, and
the electronic device comprises a processor configured to recognize a touch point pattern
and to generate one or more effects and/or responses on the touch screen based on a rec-

ognized touch point pattern.

19. A method for detecting a spatial structure by 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,
- Registration of the touch point pattern.

20. A method according to claim 19, wherein 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.

21. A method according to any of the preceding claims 19-20, wherein the method compris-
es the further step of:
- Providing at least two structures for positioning on the touch screen.
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