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Toy Construction System for Constructing and Operating a Remote Controlled

Toy Vehicle Model

The present invention relates in one aspect to a toy construction system for co n

structing and operating a remote controlled toy vehicle model, the system compris

ing: a plurality of modular toy elements, a modular toy vehicle base detachably co n

nectable with the modular toy elements by means of coupling members so as to

construct a toy vehicle model, and a remote control device adapted to control motor

ized functions in the modular toy vehicle base.

BACKGROUND OF THE INVENTION

Remote controlled toy vehicles are popular fun toys that allow controlling a toy vehi

cle model that has been enhanced with motorized functions, thus appealing to the

playful spirit of children of all ages. An important source for the fun appeal in such

toys resides in the role playing experience associated with operating a remote con

trolled vehicle. One may assume the role of e.g. a race driver, a helicopter pilot, a

ship’s captain, a farmer, or an operator of construction machinery, thus entering in

play a world of racing, flying, boating, farming or construction.

To further enhance the play experience remote controlled toy construction kits have

been devised that facilitate creative construction of customized vehicles, which may

then be operated as remote controlled toy vehicles in a known manner. Such kits

may include modular toy elements, as well as compatible motor and control e le

ments that are adapted to be detachably connected with the modular toy elements

and with each other so as to construct all kinds of remote controlled vehicles only

limited by the imagination of the user. However, the building play experience for

such kits is limited to the construction phase, while the subsequent play experience

of operating the remote control vehicle essentially remains unchanged.

More advanced robotic toy construction kits are also known, which allow for the

construction of sophisticated robotic models that have motorized functions that can

be remote controlled from an associated control program implemented in e.g. a

smart device. The core of such robotic toy construction kits is typically a micro

controller, which may be programmed freely to perform different motorized functions



and/or provide functional output through all kinds of actuators for providing motion,

sound, and light. The robotic models may be further enhanced by sensors that may

be coupled to the microcontroller to allow the robotic model to sense environmental

parameters, and the microcontroller may then be programmed to control the robotic

model in response to these environmental parameters. However, such robotic toy

construction kits are typically directed to stimulate and teach rather advanced engi

neering skills. The play experience with such robotic toy construction kits therefore

heavily relies on the mechanical, electronic, and programing skills of the user. This

tends to mask the “go-to” fun appeal in the role playing experience of operating a

remote controlled vehicle, simply because the robotic toy construction kits usually

are directed to a different kind of play experience.

Another approach, which is directed to enhance the play experience when control

ling an operational scale model, is disclosed in US patent 7,243,053 B1. In this a p

proach, a virtual scale model operating environment is created, where functions of

the operational scale model are controlled in response to user inputs to a radio con

troller. A virtual controller is adapted to modify the user inputs responsive to virtually

simulated environmental parameters to provide modified control for the toy vehicle.

While virtually enhancing the play experience of operating the toy vehicle, the draw

back of this approach is that it creates a virtual layer between the user and the toy

vehicle at the expense of the physical play experience of physically interacting with

the toy vehicle.

Therefore there is still a need for new measures for enhancing the play experience

of remote controlled vehicles, or at least a need for alternative approaches to e n

hancing the play experience of remote controlled vehicles.

SUMMARY OF THE INVENTION

In one aspect, the object of the invention is achieved by a toy construction system

according to claim 1 with advantageous embodiments as defined in the dependent

claims and as further described herein.

According to a broad aspect, a toy construction system for constructing and operat

ing a remote controlled toy vehicle model comprises: a plurality of modular toy ele-



merits; a modular toy vehicle base detachably connectable with the modular toy

elements by means of coupling members so as to construct a toy vehicle model;

and a remote control device adapted to control motorized functions in the modular

toy vehicle base; wherein the modular toy vehicle base further comprises an interac

tion sensor adapted to generate an interaction signal in response to a mechanical

interaction with the toy vehicle model. This embodiment allows for constructing a toy

vehicle model and subsequently, when operating the constructed toy vehicle model,

detecting a physical interaction by means of the interaction sensor. The interaction

signal may be directly made available to an output actuator so as to produce e.g.

motion, sound, or light effects in response to a detected mechanical interaction,

and/or may be provided as an input to a computer game associated with the remote

controlled vehicle so as to e.g. trigger a game event in the computer game, and/or

modify e.g. the course of the computer game, in response to a detected mechanical

interaction.

Advantageously, the toy construction system may further comprise a processor with

an implementation of a signal analysis process, the signal analysis process being

configured to perform an analysis of the interaction signal for indications of a specific

kind of interaction according to pre-determined criteria. Based on the analysis, the

signal analysis process may generate an output indicative of a status for said specif

ic kind of interaction. For example, the output may comprise parameters indicating

the occurrence (or not) of the specific kind of interaction, and/or further details and

characteristics about the specific interaction that may e.g. be related to the spatial

and/or temporal properties of the observed interaction signal. Preferably, the specific

kind of interaction is a building interaction. The toy construction system can thus

detect that a building interaction with the toy vehicle model has occurred, or even

identify the type of building interaction.

According to a particular aspect, the invention relates to a toy construction system

for constructing and operating a remote controlled toy vehicle model, the system

comprising: a plurality of modular toy elements; a modular toy vehicle base detach

ably connectable with the modular toy elements by means of coupling members so

as to construct a toy vehicle model; and a remote control device adapted to control

motorized functions in the modular toy vehicle base; wherein the modular toy vehicle



base comprises an interaction sensor adapted to generate an interaction signal in

response to a mechanical interaction with the toy vehicle model; wherein the toy

construction system further comprises a processor with a signal analysis process,

the signal analysis process being configured to perform an analysis of the interac

tion signal for indications of a building interaction according to pre-determined crite

ria, and based on the analysis to generate an output indicative of a building interac

tion status.

Advantageously, a toy construction system for constructing and operating a remote

controlled toy vehicle model comprises: a plurality of modular toy elements, each

modular toy element comprising coupling members for detachably connecting the

modular toy elements with each other; a modular toy vehicle base comprising: a

vehicle base housing with coupling members for detachably connecting the modular

toy vehicle base with further modular toy elements of the toy construction system to

construct a toy vehicle model; and, most preferably arranged within the vehicle base

housing, one or more motors, a vehicle base controller coupled to the one or more

motors, and a communication device coupled to the vehicle base controller; wherein

the modular toy vehicle base further comprises an interaction sensor adapted to

generate an interaction signal in response to a mechanical interaction with the toy

vehicle model; and wherein the toy construction system further comprises a signal

analysis process configured to perform an analysis of the interaction signal for ind i

cations of a building interaction according to pre-determined criteria, and based on

the analysis to generate an output indicative of a building interaction status. Advan

tageously, the toy construction system further comprises a remote control device,

the remote control device comprising: a user control interface for receiving user in

put; a processor comprising a computer game process defining a virtual game env i

ronment associated with the toy vehicle model, and a control instructions process for

generating control instructions for the operation of the toy vehicle model based on

the definition of the virtual game environment and on user input received from the

user control interface; and a communication interface coupled to the processor,

wherein the communication interface is adapted to communicate with the communi

cation device of the modular toy vehicle base.



Generally, a building interaction as used herein is understood as an interaction for

adding, or removing, one or more modular toy elements. A building interaction with a

toy vehicle model involving at least the modular toy vehicle base and a modular toy

element of the toy construction system thus refers to the addition to, or where appli

cable removal from, the toy vehicle model of a modular toy element, or of a compo

site part comprising a group of modular toy elements. A building interaction as used

herein is thus understood as adding, or removing, a modular toy element, or a group

of modular toy elements, to/from another modular toy element, or another group of

modular toy elements, or the modular toy vehicle base itself. A building interaction

with a toy vehicle model may thus be detected by monitoring the interaction signal

generated by the interaction sensor in the modular toy vehicle base, and analysing

the interaction signal to determine an addition or removal of one or more modular

toy elements or group of modular toy elements. As further detailed below, such add i

tion, or removal, is detectable by performing the analysis of the observed interaction

signal according to pre-determined criteria. Criteria for the interaction signal may be

formulated e.g. in respect of its size, direction, time-dependence, and/or any pattern

in an observation of multiple distinct values of the interaction signal. The criteria may

include simple thresholding, ranging in respect of upper and/or lower limits, a com

parison of multiple distinct values to each other and/or to reference values (normally

within typical limits of error margins), or similar. In some embodiments, when analys

ing an interaction signal comprising a plurality of distinct values that may be seen as

an interaction signal pattern, the criteria may also be formulated using pattern

recognition techniques in order to determine whether or not an observed interaction

signal pattern exhibits characteristic traits of a building interaction.

The analysis is for developing from the observed interaction signal a status of the

toy vehicle model with respect to the occurrence of a building interaction, according

to the pre-determined criteria to which the signal analysis process is configured.

Typically, the criteria reflect characteristics in the interaction signal as produced by

such building interaction. The characteristics of such building interaction signals may

be determined beforehand and the criteria may then be formulated accordingly. A p

plying the pre-determined criteria to the observed interaction signal provides indica

tions of a building interaction. Based on the result of the analysis, an output indica

tive of a building interaction status may be generated. For example, the output from



the signal analysis process may indicate whether or not a building interaction has

occurred, and/or details on a building interaction that has occurred as derivable from

the information on mechanical interaction with the toy vehicle model as carried by

the observed interaction sensor signal.

The plurality of modular toy elements may include passive modular toy elements

without any electrical or optical functionality beyond any mechanical functionality

and the capability to form detachable connections with other modular toy elements

of the toy construction system. Examples for such passive modular toy elements are

conventional bricks with coupling members of the stud and cavity type, detachable

wheels, propellers, simple hinges or the like. Any motors are for providing propulsion

power and/or servo power e.g. for steering control or for performing other powered

functions. For example, one or more motors comprised in the modular toy vehicle

base may include a propulsion motor for providing propulsion power and/or a servo

motor for providing servo power to a mechanical function. Furthermore, optional

actuators may be attached to the toy vehicle model for providing user-perceivable

output, in particular operation specific user-perceivable output, such as motion, v i

bration, sound, light, and/or even video. The actuators for providing user-perceivable

output may be controlled from the modular toy vehicle base, e.g. via a vehicle base

controller arranged in the modular toy vehicle base. Advantageously, such actuators

for providing user-perceivable output may also be provided as functional modular

toy elements comprising coupling members for releasably coupling the functional

modular toy elements with other modular toy elements of the toy construction sys

tem, and may be powered from the modular toy vehicle base, or may be connected

to an independent external power supply, or comprise an autonomous power supply

like a battery or any suitable energy harvesting device.

As mentioned above, the modular toy vehicle base advantageously comprises one

or more motors, a vehicle base controller coupled to the one or more motors, and a

communication device coupled to the vehicle base controller. Advantageously, the

modular toy vehicle base may further comprise an autonomous power supply, typi

cally also including a battery, such as a rechargeable battery.



The remote control device comprises means for generating control instructions on

the basis of and/or in response to user input, and transmit these control instructions

to the modular toy vehicle base. The control instructions are for controlling any m o

torized functions, or actuators associated with the modular toy vehicle base. The

control instructions may be generated in a control instructions process implemented

in a processor of the toy construction system. Advantageously, the control instruc

tions process is implemented in a processor arranged in the remote control device.

The user input is received via user input controls, which may be integrated with a

user interface of a computer game defining a virtual game environment associated

with the toy vehicle model. The control instructions process may generate control

instructions for the operation of the toy vehicle model based on the definition of the

virtual game environment and based on user input received from the user control

interface. The remote control may comprise a display for presenting a state of the

toy vehicle model, an associated virtual game environment, a gaming interface for a

computer game, virtual user input controls for receiving user input, optionally sup

ported by auxiliary devices, such as overlays or pointing devices, aiding a user in

providing the user input in a precise and user-friendly manner. The remote control

device may further comprise actuators of any of the above-mentioned types, for

providing user-perceivable output. Preferably, the user-perceivable output is opera

tion specific, such as responsive to specified user-input for controlling the operation

of the toy vehicle model. The remote control device may further comprise an auton

omous power supply, typically including a battery. A communication interface of the

remote control device is adapted to communicate with the communication device of

the modular toy vehicle base, e.g. for transmitting control instructions generated by

the processor to the modular toy vehicle base, and/or for receiving data from the

modular toy vehicle base.

Further according to some embodiments of the toy construction system, the interac

tion sensor is an accelerometer. According to a preferred embodiment, the interac

tion sensor is an accelerometer. The accelerometer is typically attached in a fixed

orientation with respect to the vehicle base. Most preferably, the accelerometer is

adapted to measure acceleration for motion in at least two, preferably three degrees

of freedom. Thereby, it is possible to distinguish different interactions by their inher

ent direction.



According to some embodiments, the three degrees of freedom are three orthogonal

degrees of linear motion defining a Cartesian coordinate system, typically denoted

as “X”, Ύ ” , and “Z”. This is particularly useful e.g. in a toy construction system com-

prising modular toy elements defining a three-dimensional grid for the interconnec

tion of these modular toy elements, most preferably a three-dimensional rectilinear

grid. Advantageously, the X , Y, and Z directions of the accelerometer are aligned

with the directions of such a three-dimensional rectilinear grid. In such a toy con

struction system, a building interaction may inherently be associated with the fun-

damental directions of the three-dimensional rectilinear grid. A directional criterion

for the analysis of the interaction signal for determining the occurrence of a building

interaction may thus be formulated more easily.

For example, bricks comprising coupling members of the stud-and-cavity type may

define a three-dimensional rectilinear grid, wherein e.g. a connection of two bricks

coupled together by coupling members of the stud and cavity type may be aligned

with the Z-direction of a Cartesian coordinate system defined by the accelerometer

signal’s vector components. Adding one brick on top of the other, or removing one

brick from the top of the other brick, may thus inherently be associated with the Z-

direction, and an occurrence of such a building interaction may be determined using

a pre-determined criterion of a particularly pronounced acceleration in the Z-

direction as compared to the two remaining directions X and Y. According to another

example, a wheel change building interaction may be detectable from a pronounced

acceleration signal in one particular direction, say X-direction, associated with the

direction of pulling a wheel off a friction engagement with an axle oriented in the X-

direction, as compared to any of the other directions, Y and Z . In addition to the d i

rectional criterion, a criterion comprising a threshold value and/or an upper limit for

the acceleration may also be formulated beforehand so as to improve reliability of

the detection of the building interaction according to the predetermined criteria.

Alternatively or in addition to the accelerometer other sensor elements using differ

ent measurement principles are conceivable for detecting a user’s mechanical inter

action with the toy vehicle model, and determining the occurrence of a building in

teraction: e.g. a tilt sensor, a force sensitive resistor, a touch sensor, and/or any



combination thereof, wherein the detection of a specific interaction, in particular a

building interaction is based on a corresponding analysis of the sensor signal, ac

cording to pre-determined criteria.

Further according to some embodiments of the toy construction system, the interac

tion signal comprises at least two distinct values, preferably at least three distinct

values. Different values may represent different directions in space, preferably o r

thogonal directions (as discussed above), and/or different points in time; preferably

as a time series of values. According to some embodiments, a plurality of time se

ries of values is acquired, wherein each time series is for a respective direction in

space, with respect to modular toy vehicle base. An interaction signal value may be

obtained as an interaction sensor reading. By reading and/or recording multiple d is

tinct values of the interaction signal, e.g. values read for multiple spatial coordinates

and/or over a period of time, a signal pattern may be formed from the plurality of

interaction sensor readings. The interaction sensor values of a given signal pattern

thus have a pre-determined relation with respect to each other with respect to space

and/or time. The observed signal pattern may be analysed according to predeter

mined criteria in order to determine e.g. the occurrence of a building interaction. For

example, the signal pattern may be matched against a previously recorded signal

pattern or set of signal patterns, which has been determined to exhibit characteris

tics indicating the occurrence of a building interaction.

Furthermore, a signal analysis of a signal pattern observed in the interaction sensor

of a toy vehicle model, such as a time series of interaction signal readings may allow

for distinguishing between different types of interactions, so as to distinguish be

tween building interactions and other mechanical interactions with the toy vehicle

model, e.g. a gesture type interaction, where the user applies a certain type of pre

defined mechanical interaction to the toy vehicle model to indicate a certain input, or

an event indicating a mechanical interaction of the toy vehicle model with its env i

ronment, such as an accident where the vehicle bumps into a hindrance or flips

over, or a signal pattern indicating a particular driving manoeuvre being performed,

such as a jump over a ramp or the completion of a looping. A signal analysis of a

signal pattern observed in the interaction sensor of a toy vehicle model may further



allow for distinguishing between different kinds of building interactions, so as to d is

tinguish between e.g. a wheel-change and a rebuilding of the body of the vehicle.

Further according to some embodiments of the toy construction system, the interac

tion sensor is adapted to generate an interaction signal comprising one or more

components, each component being associated with a different spatial direction,

and/or wherein the interaction sensor is adapted to generate an interaction signal

comprising a time-sequence of values.

By using an interaction sensor that is sensitive to the directional properties of the

mechanical interaction, the signal may be analysed as to its directional properties.

The analysis of the interaction signal may thus be performed with regard to pre

determined characteristics in a directional pattern in the interaction signal.

By using an interaction sensor that can generate a signal comprising temporal in

formation about the mechanical interaction, the signal may be analysed as to its

temporal properties. Alternatively or in addition thereto, a time series may also be

generated in the processor by accumulating a plurality of interaction sensor readings

at a series of different points in time, e.g. using a processor clock to time-stamp

subsequent readings. The analysis of the interaction signal may thus be performed

with regard to pre-determined characteristics in a temporal pattern in the interaction

signal. Furthermore, the analysis of the directional properties of the interaction s ig

nal may be combined with an analysis of a time dependence of the interaction signal

to improve the granularity and precision in the identification of different kinds of m e

chanical interactions and/or different types of building interactions.

The time dependence and/or directional pattern may be associated with a specific

type of building interaction. An output indicative of a status for this specific building

interaction may thus be produced, e.g. a status indicating whether or not the specific

building interaction has been recognized in the observed interaction signal.

Advantageously, the signal analysis process is configured to use the directional

properties of the interaction signal for recognizing a specific building interaction

based on a comparison to pre-determined directional characteristics for the specific



building interaction. For example, an accelerometer may provide an interaction s ig

nal with vector components X , Y, Z . A prevalence of certain vector components over

others may be determined beforehand as a characteristic for a particular type of

building interaction. The specific building interaction may then be recognized as be

ing of this particular type, when the signal analysis yields that the corresponding

observed interaction signal exhibits the same characteristic prevalence of vector

components as determined beforehand. The reliability and precision of recognizing

the specific building interaction may further be enhanced by recording a time series

of at least a relevant one of the vector components and recognizing a characteristic

temporal behaviour of the relevant interaction signal vector component as being

attributable to the particular type of building interaction as determined beforehand.

For example, disconnecting a snap-fit engagement for a wheel attachment in the

direction of the wheel axle may be identified from a pronounced pulse in the accel

erometer, notably in the vector component parallel to the wheel axle.

More generally, the interaction signal may comprise a plurality of interaction signal

values. The plurality of interaction signal values may be seen as an interaction s ig

nal pattern. Advantageously, the interaction signal pattern comprises spatial infor

mation about the mechanical interaction. Preferably, the spatial information com

prises directional information. Further advantageously, the interaction signal pattern

comprises temporal information about the mechanical interaction. Preferably, the

temporal information comprises one or more time series of interaction signal values.

Further preferably, the interaction signal pattern comprises both spatial and tem

poral information about the mechanical interaction.

The signal analysis process may thus be configured for recognizing in an interaction

signal pattern received from the interaction sensor a pre-determined signal pattern

associated with a building interaction, and attributing the recognized signal pattern

to the building interaction. The building interaction may be recognized as a specific

building interaction among a plurality of different building interactions. If a signal

pattern is recognized as a mechanical interaction, but is not attributable to a building

interaction, the recognized signal pattern may be discarded as not representing a

building interaction and/or attributed to a non-building mechanical interaction. A cor

responding building interaction status and/or non-building interaction status of the



toy vehicle model may then be set and an output indicative of this status may be

provided.

Different pattern recognition techniques may be employed. For example, advanta

geously, a neural network algorithm may be trained to recognize an interaction, in

particular a building interaction, using machine learning. Training data for use in

such a machine learning algorithm may e.g. be acquired by repetitively performing

the specific interaction in a training routine, and each time record the associated

interaction signal pattern. In pattern recognition operation, the trained neural net

work may then recognize the interaction, in particular a building interaction, from the

signal pattern of the interaction signal when the specific interaction is performed.

Such a pattern recognition algorithm may advantageously be implemented in the RC

processor and/or in the vehicle base controller.

Further according to some embodiments of the toy construction system, the analysis

of the interaction signal includes identifying a building interaction among a plurality

of predetermined interactions. Different kinds of mechanical interaction cause the

interaction sensor to generate different interaction signals or signal patterns, each

having corresponding characteristics that can be determined beforehand. Using

these characteristics, the signal analysis process may be configured to recognize an

observed mechanical interaction as a known kind of mechanical interaction amongst

those determined beforehand. For example, one or more criteria may be formulated

based on the pre-determined characteristics of the interaction signal for a given kind

of mechanical interaction. The criteria may be implemented as programmed instruc

tions in the signal analysis process in order to discriminate whether or not an o b

served interaction signal can be identified as a known mechanical interaction.

The distinction of different kinds of mechanical interactions may be performed by

analysing the interaction signal according to criteria based on pre-determined char

acteristics in respective observations of the interaction signal for the different kinds

of mechanical interaction. The signal analysing process may thus be configured with

regard to these criteria, e.g. by configuring programmed instructions in the signal

analysis process to develop corresponding values from the interaction signal that

are useful for matching the observed interaction signal against the pre-determined



characteristics of the different kinds of mechanical interaction, or by any other

recognition algorithm implemented on the basis of the pre-determined characteris

tics.

By configuring the signal analysis process to recognize a plurality of different m e

chanical interactions, and further to identify a building interaction among those m e

chanical interactions that can be recognized by the signal analysis process, a more

reliable detection of an actual building interaction may be achieved. Building interac

tions may thus be distinguished from a pre-determined plurality of mechanical inter

actions, which do not involve a building interaction. The non-building interactions

may nevertheless be registered by the interaction sensor, the corresponding m e

chanical interaction may be identified, and a corresponding non-building interaction

status indicative of a non-building mechanical interaction with the toy vehicle model

may be developed. The non-building interaction status may be developed alterna

tively or in addition to the building interaction status. Typical non-building mechani

cal interactions in the operation of a toy vehicle model may include incidental m e

chanical interactions, such as resulting from an accident, a crash, a flip-over, a

jump, passage over a bumpy surface, a sharp turn, a wheel spin, or the like. Accord

ing to some embodiments non-building mechanical interactions in the operation of a

toy vehicle model may further include non-building mechanical interactions following

a pre-defined pattern, such as a particular sequence of shaking, knocking, or tap

ping. Such a non-building mechanical interaction following a pre-defined pattern is

useful, e.g. to encode user gesture input applied directly to the toy vehicle model.

Thereby, a simple system with a highly flexible and versatile mechanism is provided

that allows for the detection of and discrimination between different kinds of m e

chanical interactions with the toy vehicle model using the same interaction sensor.

Further according to some embodiments of the toy construction system, the analysis

of the interaction signal includes identifying a specific type of building interaction.

Analogue to identifying a building interaction among other kinds of interactions, a

specific type of building interaction may be identified according to criteria based on

pre-determined characteristics in respective observations of the interaction signal for

the different types of building interaction. Typically, the specific type of building in

teraction is identified among a plurality of different types of identifiable building inter-



actions, each having respective pre-determined characteristics. This allows for iden

tifying specific building activities that a user performs on the toy vehicle model based

on an analysis of the interaction signal and applying predetermined criteria. For ex

ample, the processor may thus distinguish between adding and removing one or

more modular toy elements, or between building activities using different coupling

techniques, such as one or more coupling techniques selected from the group of a

friction engagement, e.g. of the stud-and-cavity type, a snap-fit engagement, a par

ticular type of wheel attachment, or the like. Thereby, a simple system with a highly

flexible and versatile mechanism is provided that allows for the detection of and d is

crimination between different types of building interactions with the toy vehicle mod

el using the same interaction sensor. An enhanced specificity in the detection of the

building interaction also allows for an enhanced specificity of the building interaction

status output.

Further according to some embodiments of the toy construction system, the analysis

of the interaction signal includes identifying a first type of building interaction, identi

fying a second type of building interaction, and discriminating between the first and

second type of building interaction. This allows for identifying multiple building inter

actions and to distinguish between them, thereby allowing for a more complex de

tection of a user’s building activity based on an analysis of the same interaction s ig

nal, e.g. identifying different steps in a building sequence, e.g. identifying, and d is

tinguishing between, both a removal of a (group of) one or more modular toy e le

ments, and a subsequent addition of (a group of) modular toy elements, which may

subsequently be interpreted as e.g. the replacement of a part in the toy vehicle

model. For example a wheel change may be detected as a sequence of removing

and adding a wheel. A wheel change may further be distinguished from the removal

and subsequent addition of different kinds of modular toy elements in the same spa

tial direction, e.g. by distinguishing between different coupling techniques employed

(e.g. snap-fit technique; friction engagement technique). The distinction may be

made by respective different characteristic traits as observed in the interaction s ig

nal for each of these coupling techniques.

Further according to some embodiments of the toy construction system, the analysis

of the interaction signal for indications of a building interaction according to pre-



determined criteria is implemented in a neural network algorithm. Thereby a stable

and reliable detection may be achieved, which is tolerant to inherent variations in

performing a particular building interaction, and consequently tolerant to variations in

the characteristic traits in the observed interaction signal.

Further according to some embodiments of the toy construction system, the neural

network algorithm is configured to perform the analysis according to pre-determined

criteria by means of a machine-learning routine. The neural network algorithm may

be trained to recognize the predetermined signal pattern by providing corresponding

training data as obtained in a training routine; The corresponding training data may

be produced and related to the specific type of building interaction, e.g. by repetitive

ly performing the relevant type of building interactions and recording a signal pattern

of an interaction signal associated therewith.

Further according to some embodiments of the toy construction system, the output

indicative of a building interaction status of the toy vehicle model comprises one or

more status parameters indicating one or more of the occurrence of a building inter

action, an addition of a modular toy element, a removal of a modular toy element, an

addition of a composite group of modular toy elements, a removal of a composite

group of modular toy elements, an addition of a wheel, a removal of a wheel, and a

coupling type involved in a detected building interaction.

Further according to some embodiments of the toy construction system, the output

indicative of a building interaction status is transmitted to the remote control device.

By providing an indication of the building interaction status at the remote control

device, a control instruction process may generate and/or modify the generation of

control instructions in response to a building interaction status, or a change in the

building interaction status. The output indicative of a building interaction status may

also be used to influence the course of a computer game, or may be used as a reply

to a prompt generated in the computer game requesting a building interaction to be

performed.

Further according to some embodiments of the toy construction system, the proces

sor further comprises a computer game process defining a virtual game environment



associated with the toy vehicle model, wherein the output indicative of a building

interaction status is fed as an input to the computer game process, and wherein the

computer game process is adapted to modify a definition of said virtual game envi

ronment in response to a change in the building interaction status. Information on

change in the building interaction status may thus be used for modifying a definition

of the virtual game environment, for example triggering a game event, generate or

modify a parameter value used in a control instruction for operating the toy vehicle

model.

Advantageously according to some embodiments a detection of a building interac

tion at the toy vehicle model triggers a game event in the associated virtual game

environment. Further advantageously according to some embodiments the virtual

game environment may prompt for a building interaction, and continuation of the

game and/or the attribution of awards, rewards, bonus-points, skills, etc. may be

made conditional on completion of the requested building interaction. For example,

a virtual crash status in the virtual game environment defined by the computer game

process may be repaired in response to the detection of a physical building interac

tion on the toy vehicle model, and/or reset a corresponding virtual crash status pa

rameter. The detection of a building interaction in the physical world, on the physical

toy vehicle model, may thus influence the generation of control instructions in the

control instructions process and/or affect the course of a virtual game.

Further according to some embodiments of the toy construction system, the signal

analysis process is at least partly implemented in a first processor arranged in the

modular vehicle base and/or wherein the signal analysis process is at least partly

implemented in a second processor arranged in the remote control device.

Implementing at least a part of the signal analysis process in a processor arranged

in the toy vehicle model may be useful for modifying the toy vehicle model control

locally in response to building interactions. For example a building interaction mim

icking repair by replacing body parts of the toy vehicle model may locally reactivate

the motor functions, which may have been deactivated as the result of a detected

crash event. Performing the signal analysis locally in the modular toy vehicle base

requires a processor, or at least a more powerful processor, but reduces footprint



(and thus need for bandwidth) in the communication between the modular toy vehi

cle base and the remote control device. Furthermore changes mainly affecting the

toy vehicle model locally can be performed with a faster response time.

Implementing at least a part of the signal analysis process in a processor arranged

in the remote control device may be useful for modifying remote aspects associated

with the toy vehicle model control, in response to building interactions. For example,

a virtual game environment in the remote control device may be modified, or the

control instruction generation in a control instructions process in the remote control

device may be modified, in response to a building interaction status output generat

ed by the signal analysis process. Implementation of the signal analysis in the re

mote control device is thus less demanding on a processor in the modular toy vehi

cle base, and easier to integrate with a virtual game environment typically imple

mented in the remote control device.

Combination of both implementations allows distributing different recognition tasks

according to where the output is most useful, so as to e.g. optimize for a fast re

sponse, minimize the required bandwidth for communication between the modular

toy vehicle base and the remote control device, and/or reduce equipment complexity

and cost.

Further according to some embodiments of the toy construction system, the remote

control device comprises one of a smart phone, a tablet computer, a personal com

puter, a game controller, and a remote control device with one or more manual co n

trols.

Further according to some embodiments of the toy construction system, the toy

construction system further comprises one or more contactless tags carrying tag

data associated with a toy vehicle model and/or a virtual game environment associ

ated with the toy vehicle model, and wherein the modular toy vehicle base compris

es a tag reader, the tag reader being adapted for contactless reading of the tag d a

ta. Advantageously, the tag data is then provided, as applicable, to one or more of

the signal analysis process, the control instructions process, and the computer

game process.



The tags may be shaped, dimensioned, and configured such that a toy vehicle mod

el with a modular toy vehicle base comprising a tag reader may pass closely by or

over the tag while reading the information carried by the tag data. Advantageously

according to some embodiments, a contactless tag may be formed as a modular toy

tag, wherein the modular toy tag comprises a modular tag housing with coupling

members for detachably connecting the modular tag with further modular toy e le

ments of the toy construction system, and in particular with the modular toy vehicle

base. The tags may be freely placeable on a play surface and/or may be attachable

to the modular toy vehicle. A remote controlled toy vehicle model including the mod

ular toy vehicle base may comprise a tag reader adapted for reading information

from the tags in a contactless manner, and in response to reading a tag modify the

play experience, e.g. by modifying a configuration of the virtual game environment.

By providing the tag data to the respective processes, it may be used for modifying

these processes, e.g. by altering parameters and/or programmed instructions defin

ing a response of the toy construction system to a detected mechanical interaction

with the toy vehicle model. Modification may comprise one or more of configuring

control instructions from the remote control device to the toy vehicle model, configur-

ing the behaviour of the toy vehicle model in response to control instructions re

ceived from the remote control device, and configuring a virtual game environment

according to data read from the tag. Configuring the virtual game environment may

comprise setting operational parameters and instructions in the virtual game env i

ronment. Thereby a close integration of the building interaction detection with the

play experience of operating the remote controlled toy vehicle model is achieved, in

particular when combining the operation of the physical toy vehicle model with a

virtual play experience of an associated computer game. As a consequence, physi

cal play requiring a user to physically interact with the toy vehicle model can be

stimulated, even when enhancing the play experience of operating the remote con-

trol vehicle with a virtual game environment. Furthermore, the user’s physical inte r

action, in particular a building interaction, can be detected and required by the em

bodiments of the invention. Consequently a more realistic play experience involving

physical modification to the toy vehicle model can be achieved.



According to a yet further aspect, the object of the invention is also achieved by a

method of controlling the operation of a toy vehicle model constructed from a toy

construction system according to any of the embodiments as disclosed and d is

cussed herein, whereby at least the analogue advantages are achieved. The meth

od includes generating an output indicative of a building interaction status on the

basis of an analysis of an observed interaction signal generated by an interaction

sensor in a modular toy vehicle base, when operating a toy vehicle model including

said modular toy vehicle base.

According to some embodiments, a method of controlling the operation of a toy ve

hicle model constructed from embodiments of a toy construction system as d is

closed herein comprises the method steps of:

initializing a signal analysis process with one or more pre-determined criteria

for a building interaction to be detected;

performing a measurement with an interaction sensor, thereby generating an

interaction signal;

passing the interaction signal to the signal analysis process;

performing an analysis of the interaction signal for indications of the building

interaction according to the pre-determined criteria for the detection of the

building interaction to be detected; and

generating an output indicative of a building interaction status with respect to

the building interaction to be detected.

The output may be used as already discussed elsewhere herein. By way of exam

ple, the output indicative of a building interaction to be detected may be useful, in a

computer game process associated with the operation of a toy vehicle model as

exemplified by the further method steps described in the following.

According to some embodiments a method for controlling the operation of a toy ve

hicle model in combination with a computer game process associated with the oper

ation of the toy vehicle model, wherein the method comprises further method steps

as follows. The computer game may be implemented e.g. on a corresponding re

mote control device. According to these embodiments, a method of controlling the

operation of a toy vehicle model includes steps of:



a) issuing, by the computer game process, a prompt requesting a mechanical

interaction, in particular a building interaction to be performed on the toy ve

hicle model;

b) obtaining a measurement of an interaction signal from an interaction sensor

in a modular toy vehicle base of the toy vehicle model;

c) generating an output indicative of a building interaction status based on the

obtained interaction signal;

d) determining whether or not a change in a building interaction status has oc

curred since issuance of the prompt in step a);

e) repeating steps b)-d)

until a first generic time-out criterion is fulfilled, and terminating the

prompt of step a) with a negative result;

OR

until a change in the building interaction status is determined, and

passing the output of step c) back to the computer game process;

f) determining if the detected interaction according to the output of step c)

matches the requested interaction according to the prompt of step a); and

g) repeating steps a)-f)

until a second generic time-out criterion is exceeded, and terminating

the prompt of step a) with a negative result;

OR

until a match is determined, and terminating the prompt of step a)

with a positive result.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention will be described in more detail in connec

tion with the appended drawings, which show in

Figs. 1-3 embodiments of prior art modular toy elements;

Fig. 4 a toy construction system according to one embodiment, in a first play

scenario;



Fig. 5 a remote control device of the toy construction system according to the

embodiment of Fig.4 , in a second play scenario;

Fig. 6 a toy vehicle model constructed from the toy construction system a c

cording to the embodiment of Fig.4 , in a third play scenario associated

with the second play scenario;

Fig. 7 the toy construction system according to the embodiment of Fig.4 , in a

fourth play scenario;

Figs. 8 , 9 toy construction systems according to the embodiment of Fig.4 , in fur

ther play scenarios;

Fig. 10 a schematic overview over the toy construction system according to

the embodiment of Fig.4 ;

Fig. 11 a diagram with method steps of operating a toy vehicle model accord

ing to some embodiments; and in

Fig. 12 a diagram with further method steps of operating a toy vehicle model

according to some embodiments.

DETAILED DESCRIPTION

Various aspects and embodiments of a toy construction system for the construction

and operation will now be described with reference to modular toy elements in the

form of bricks. However, the invention may be applied to other forms of modular toy

elements for use in toy construction sets. Also, while toy vehicle models with wheels

are shown throughout the drawings, the invention is not limited thereto and may be

implemented in models of other types of vehicles, such as those previously men

tioned herein.

Fig. 1 shows a modular toy element with coupling studs on its top surface and a cav i

ty extending into the brick from the bottom. The cavity has a central tube, and cou-



pling studs on another brick can be received in the cavity in a frictional engagement

as disclosed in US 3 005 282. Figs. 2 and 3 show further prior art modular toy e le

ments. The modular toy elements shown in the remaining figures have this known

type of coupling members in the form of cooperating studs and cavities. However,

other types of coupling members may also be used in addition to or instead of the

studs and cavities. The coupling studs are arranged in a square planar grid, i.e. de

fining orthogonal directions along which sequences of coupling studs are arranged.

The distance between neighbouring coupling studs is uniform and equal in both d i

rections. This or similar arrangements of coupling members at coupling locations

defining a regular planar grid allow the modular toy elements to be interconnected in

a discrete number of positions and orientations relative to each other, in particular at

right angles with respect to each other. The modular toy elements shown here, in

Figs. 1-3, are of the passive type, without additional functionality beyond mechanical

model building, such as electromagnetic, electronic, optical, or the like. However,

functional modular toy elements may also be combined with embodiments of the

present invention. Such functional modular toy elements may in addition to coupling

elements for implementing a mechanical model building functionality further include

sensors and/or actuators for implementing additional functionality, such as for e lec

tromagnetic, electronic and/or optical functions.

Referring to Figs, 4-10 in the following, an embodiment of a toy construction system

for constructing and operating one or more toy car models 10, 10a, 10b is d is

cussed. The toy construction system supports free building of different toy car mod

els and then operating the toy car models accordingly, as desired by the user of the

toy construction system.

Fig. 4 shows a toy construction system according to one embodiment, in a first play

scenario. The toy construction system comprises a handheld remote control device

1 communicatively coupled to a toy vehicle model 10 through a wireless link. Using

controls provided on a user interface of the remote control device 1 a user 99 can

operate the toy vehicle model by remotely controlling functions thereof. The toy ve

hicle model comprises a modular toy vehicle base 2 and modular toy elements 3 , 4 ,

5 , 6 detachably connected to the modular toy vehicle base 2 . In the embodiment

shown here, the toy vehicle model 10 is a car with a body formed of passive modu-



lar toy elements 3 , detachable wheels 4 , a rooftop light-bar made of functional mod

ular toy elements 5 adapted to provide user-perceivable output, such as flashing

lights and/or siren sounds, and a tag modular toy element 6 comprising tag data for

configuring the toy vehicle model for a specific play context (here for configuring

functions of the toy vehicle model as a police car).

As shown in Figs. 5 and 7 , the handheld remote control device 1 may be a smart

device, such as a smart phone, a tablet computer, or a handheld gaming device with

a video display adapted to provide a graphical representation to the user 99 of a

virtual game environment 8 . The virtual game environment 8 is defined by a com

puter game process, which may be implemented in the handheld remote control

device 1. In the course of the game, the user 99 may be requested in a prompt 9 to

perform a building interaction on the toy vehicle model 10. The request may e.g. be

a result of a virtual simulation of degradation in performance, in response to contin

ued use of the toy vehicle model 10. Here, the prompt 9 tells the user that the tires

of his car are worn and new tires are required. The user 99 is thus requested to per

form a wheel change building interaction, e.g. in order to pass a virtual inspection in

the virtual game environment 8 , and/or in order to regain full performance in speed

or steering precision in the operation of the toy vehicle model 10 in the physical

world.

The user 99 may then proceed to physically change the wheels 4 of the toy vehicle

model 10, as shown in Fig.6 . The wheel change is sensed by an interaction sensor

2 1 in the modular toy vehicle base 2 , a corresponding interaction signal from the

interaction sensor is then analyzed in a signal analysis process 11 to be identified as

a specific building interaction, and a building interaction status indicative of the oc

currence of a wheel change building interaction is generated. The building interac

tion status may be fed back as an input to the computer game process 13, which

may then trigger a game event in the virtual game environment 8 . For example, fo l

lowing the above-mentioned prompt 9 requesting a wheel change, the computer

game process 13 may upon receipt of a building interaction status indicative of a

wheel change allow the user to continue, award an “inspection passed”, reset a

simulated degradation in performance of the car, and cause a restitution of the



speed and/or steering performance of the remote controlled toy vehicle model 10 in

response to a user’s control input through a control instructions process 12.

In another play scenario as shown in Fig. 7 , the remote control device 1 may on

display 7 showing a virtual game environment 8 present a prompt 9 to user 99 re

questing a mechanical fix of the body of the toy vehicle model 10 in response to a

crash of the toy vehicle model 10 into an obstacle 98 in the physical environment.

The crash may also be detected by the interaction sensor 2 1 and e.g. analyzed in

the signal analysis process 11 to be classified more generally as a “violent no n

building interaction”, or more specifically as a “crash”, or even as a “front impact

crash”, and a corresponding interaction status may be sent to the computer game

process 13. Computer game process 13 may disable the toy vehicle model, e.g. by

disabling the generation of control instructions in response to a user’s control input

in a control instructions process 12. The computer game process 13 may then

prompt the user 99 for body works to be performed on the toy vehicle model before

the game can continue and the toy vehicle model 10 can again be operated. The

body works may be detected by monitoring the interaction signal from the interaction

sensor 2 1, and by analyzing the interaction signal in the signal analysis process as

building interactions of removal and/or addition of modular toy elements 3 as ident i

fied in characteristic directional and/or temporal traits in the interaction signal for

disengaging and or engaging coupling members 23. Upon detection of such a build

ing interaction involving coupling members 23 the corresponding building interaction

status may be updated, and the operability of the toy vehicle model 10 may be resti

tuted.

Further play scenarios of using an embodiment of the toy construction system are

shown in Figs.8 and 9 . Fig. 8 shows two users 99a, 99b using handheld remote con

trol devices 1a, 1b to operate toy racing car models 10a and 10b, which they have

built from the toy construction system. Advantageously, the toy vehicle models 10a,

10b may be tagged as racing cars by including tag modular toy elements 6 carrying

tag data associated with a car racing environment. Tag readers arranged in the

modular toy vehicle bases of the cars 10a, 10b may read the tag data and configure

the modular toy vehicle bases and/or the remote control devices 1a, 1b accordingly.

Further tags 66, 67, 68 may be placed freely on a play surface and may also be



read by tag readers in the toy vehicles 10a, 10b. Preferably, the respective tag

readers are configured and arranged to be useful both for reading tag modular toy

elements 6 included in a toy vehicle model 10a, 10b and for reading surface tags 66,

67, 68 when these are passed over by, or detected in the immediate vicinity of, a toy

vehicle model 10a, 10b. The surface tags may carry surface tag data for defining a

general play context, such as a racing environment, for defining a specific play con

text, such as defining specific events or missions in a game, or for defining a toy

vehicle control response, such as for providing a turbo performance with enhanced

speed or for mimicking aquaplaning through a loss of steering control. Reading tag

data when passing by or over such surface tags may also be used to trigger a re

quest for mechanical interaction with the toy vehicle models 10a, 10b in a computer

game process which may then be dealt with in manner analogue to what has been

discussed above. For example, a fire truck 10c, which has been built from a modular

toy vehicle base 2 using modular toy elements 3 , 4 , 5 , and which may even have

been tagged as such by a corresponding tag modular toy element 6c, is controlled

by a user 99 from a handheld remote control device 1 to pass by a model of a build

ing 97 including a surface tag 69 identifying the building as a fire site. A tag reader

26 in the modular toy vehicle base 2 , which has been set to a fire truck configuration

by means of the tag modular toy element 6 , may read the fire site surface tag 69

upon arrival and, in response to reading said surface tag saying “address of fire site”

and request the user to stop the vehicle and perform a physical interaction with the

fire truck model while in the vicinity of the surface tag 69. The mechanical interac

tions may be detected from interaction signal patterns characteristic for playful inter

actions, such as operating a ladder, opening hatches, and in particular from interac

tion signal patterns characteristic for building interactions, such as detaching and/or

attaching modular toy elements (that may represent firefighting equipment or f ire

fighters).

As seen in Fig. 10, the toy construction system comprises a remote control device 1 ,

a modular toy vehicle base 2 , and modular toy elements 3 , 4 , 5 , 6 . The modular toy

vehicle base 2 has a housing 20 with coupling elements 23 for detachably connect

ing the modular toy elements 3 , 5 , 6 thereto. Arranged within the vehicle base hous

ing, the modular toy vehicle base 2 comprises a propulsion motor 22 and a steering

servo 24. The wheels 4 have hub coupling members 4 1 for detachably mounting the



wheels 4 to axles 42 on the motors 22, 24. The motors 22, 24 are controlled by a

vehicle base controller 25 in response to control instructions received through a

communication device 27. For example, the communication device 27 may be com

pliant with any known digital communication standard suitable for the remote control

of toy vehicle models, such as Bluetooth compliant or similar. If applicable, the con

trol instructions may be modified and/or interpreted according to a context defined

by tag data that are obtained by means of a wireless near field tag reader 26, such

as according to any suitable near field communication (“NFC”) standard or radio

frequency identification (RFID) standard. The modular toy vehicle base 2 as shown

here may further comprise one or more actuators 28 for generating user-perceivable

output, such as light and/or sound, in response to commands received from the ve

hicle base controller 25. All or at least some of the components 21, 22, 24, 25, 26,

27, 28 of the modular toy vehicle base 2 may be powered by an autonomous power

supply 29, typically comprising an energy storage device, e.g. batteries, and in par

ticular rechargeable batteries.

The modular toy vehicle base 2 further comprises an interaction sensor 2 1 for de

tecting mechanical interactions with a toy vehicle model 10 including the modular toy

vehicle base 2 . Preferably, the interactions sensor 2 1 comprises an accelerometer.

Most preferably the accelerometer is sensitive to mechanical interaction in all spatial

directions. The interaction sensor 2 1 is thus capable of sensing mechanical interac

tions in three Cartesian coordinate directions X , Y, Z , which are aligned with spatial

directions that are characteristic for building interactions with the toy vehicle model

as determined by the coupling elements 23 and 41/42 of the toy construction sys

tem. When the interaction sensor 2 1 senses a mechanical interaction, it generates a

corresponding interaction signal representative of the sensed mechanical interac

tion.

The interaction signal is passed to a signal analysis process 11. The signal analysis

process 11 performs an analysis of the interaction signal for indications of a building

interaction according to pre-determined criteria, and generates an output indicative

of a building interaction status based on the analysis. The output indicative of a

building interaction status may be passed on for use in a control instruction process

12 adapted to use said indications of a building interaction when generating control



instructions for controlling the toy vehicle model 10. The output indicative of a build

ing interaction status may further be passed on for use in a computer game process

13 adapted to use said indications of a building interaction to dynamically define a

virtual game environment 8 in response to the detection of building interactions, e.g.

as discussed above.

The toy construction system further comprises modular toy elements 3 , 4 , 5 , 6 that

may be detachably connected with the modular toy vehicle base 2 through respec

tive coupling elements 23, 41/42, so as to build a desired toy vehicle model 10. The

modular toy elements 3 , 4 , 5 , 6 may include passive modular toy elements 23,

wheels 4 , functional toy elements 5 for producing user-perceivable output, and tag

modular toy elements 6 for carrying tag data. The tag data may, for example, carry

instructions for defining a general play context, for defining a specific play context, or

for defining a toy vehicle control response.

The remote control device 1 is adapted to control motorized functions in the modular

toy vehicle base 2 . The remote control device 1 comprises a user control interface

for receiving user input. The user control interface may have virtual controls, e.g.

implemented on a touch screen as those seen in Figs.5 and 7 , or may have manual

controls 19 as shown here in Fig. 10, or may even have a combination of both. The

remote control device 1 further comprises a processor 15. The processor 15 com

prises a signal analysis process 11, a control instructions process 12 and a comput

er game process 13. The signal analysis process 11 is for analyzing the interaction

signal from the interaction sensor 2 1 as discussed elsewhere herein. Alternatively or

in addition thereto the same or a complementary signal analysis process may also

be implemented in the processor 25 arranged in the modular toy vehicle base 2 . The

control instructions process 12 is for generating control instructions for the operation

of the toy vehicle model based on the definition of the virtual game environment and

on user input received from the user control interface, and optionally on the basis of

tag data obtained from a tag modular toy element 6 and/or a surface tag 66, 67, 68,

69. The computer game process 13 defines a virtual game environment associated

with the toy vehicle model (and optionally on the basis of tag data obtained from a

tag modular toy element 6 and/or a surface tag 66, 67, 68, 69). The remote control

device 1 further comprises a communication interface 17 coupled to the processor



15. The communication interface 17 is adapted to communicate with the communi

cation device 27 of the modular toy vehicle base 2 through a wireless link 77. The

remote control device 1 shown in Fig. 10 optionally further comprises a display 18 for

presenting a status in the remote control device 1 , in the modular toy vehicle base 2

or an associated toy vehicle model, and/or in a virtual game associated with the o p

eration of said associated toy vehicle model.

Referring to Figs. 11 and 12 in the following, examples of method steps of operating

a toy vehicle model constructed from embodiments of a toy construction system as

disclosed herein are described. Fig. 11 shows a diagram with method steps 110,

120, 130, 140 for generating an output indicative of a building interaction status on

the basis of an analysis of an observed interaction signal generated by an interac

tion sensor in a modular toy vehicle base, when operating a toy vehicle model in

cluding said modular toy vehicle base. In step 110, a signal analysis process is in i

tialized according to pre-determined criteria for a building interaction of the type to

be detected. In step 120, a measurement is performed with an interaction sensor,

thereby generating an interaction signal, which is passed to the signal analysis pro

cess. In step 130, an analysis of the interaction signal for indications of the building

interaction to be detected is performed. In step 140, an output indicative of a build

ing interaction status with respect to the building interaction to be detected is gener

ated. The output may be used as already discussed elsewhere herein. By way of

example, the output indicative of a building interaction to be detected may be useful,

in a computer game process associated with the operation of a toy vehicle model as

exemplified by the further method steps described in the following with reference to

Fig. 12. Fig. 12 shows a diagram with further method steps 210, 220, 230, 240, 250,

260 of operating a toy vehicle model according to some embodiments in combina

tion with a computer game process associated with the operation of the toy vehicle

model, and as implemented e.g. on a corresponding remote control device. In step

210, a computer game process may issue a prompt requesting a mechanical inter

action, in particular a building interaction to be performed on the toy vehicle model.

In step 220 a measurement of an interaction signal is obtained from an interaction

sensor in a modular toy vehicle base of the toy vehicle model. In step 230, the o b

tained interaction signal is analysed and an output indicative of a building interaction

is generated. In step 240, a query is performed determining whether or not a change



in building interaction status has occurred since the prompt of step 210. In case no

change has occurred, steps 220, 230, and 240 are repeated until a time-out “T” is

exceeded, in which case the prompt is terminated with a negative result. In case a

change is determined, the output of step 230 is passed back to the computer game

process. In step 250, a query is performed determining if the detected interaction

according to the output of step 230 matches the requested interaction according to

the prompt of step 210. In case no match is determined, steps 210, 220, 230, 240,

250 are repeated until a time-out “T” is exceeded, in which case the prompt is termi

nated with a negative result. If a match is determined, the prompt is terminated with

a positive result in step 260.



CLAIMS

1 . Toy construction system for constructing and operating a remote controlled toy

vehicle model, the system comprising:

a plurality of modular toy elements;

a modular toy vehicle base detachably connectable with the modular toy e l

ements by means of coupling members so as to construct a toy vehicle model;

and

a remote control device adapted to control motorized functions in the modu

lar toy vehicle base;

characterized in that

the modular toy vehicle base comprises an interaction sensor adapted to

generate an interaction signal in response to a mechanical interaction with the

toy vehicle model;

wherein the toy construction system further comprises a processor with a

signal analysis process, the signal analysis process being configured to perform

an analysis of the interaction signal for indications of a building interaction ac

cording to pre-determined criteria, and based on the analysis to generate an

output indicative of a building interaction status.

2 . Toy construction system according to claim 1 , wherein the interaction sensor is

an accelerometer.

3 . Toy construction system according to any one of the preceding claims, wherein

the interaction signal comprises at least two distinct values, preferably at least

three distinct values.

4 . Toy construction system according to any one of the preceding claims, wherein

the interaction sensor is adapted to generate an interaction signal comprising

one or more components, each component being associated with a different

spatial direction, and/or wherein the interaction sensor is adapted to generate an

interaction signal comprising a time-sequence of values.



5 . Toy construction system according to any one of the preceding claims, wherein

the analysis of the interaction signal includes identifying a building interaction

among a plurality of predetermined interactions.

6 . Toy construction system according to any one of the preceding claims, wherein

the analysis of the interaction signal includes identifying a specific type of build

ing interaction.

7 . Toy construction system according to any one of the preceding claims, wherein

the analysis of the interaction signal includes identifying a first type of building in

teraction, identifying a second type of building interaction, and discriminating be

tween the first and second type of building interaction;

8 . Toy construction system according to any one of the preceding claims, wherein

the analysis of the interaction signal for indications of a building interaction ac

cording to pre-determined criteria is implemented in a neural network algorithm.

9 . Toy construction system according to claim 8 , wherein the neural network a lgo

rithm is configured to perform the analysis according to pre-determined criteria

by means of a machine-learning routine.

10. Toy construction system according to any one of the preceding claims, wherein

the output indicative of a building interaction status of the toy vehicle model

comprises one or more status parameters indicating one or more of: the occur

rence of a building interaction; an addition of a modular toy element; a removal

of a modular toy element; an addition of a composite group of modular toy e le

ments; a removal of a composite group of modular toy elements; an addition of a

wheel; a removal of a wheel; and a coupling type involved in a detected building

interaction.

11 . Toy construction system according to any one of the preceding claims, wherein

the output indicative of a building interaction status is transmitted to the remote

control device.



12. Toy construction system according to any one of the preceding claims, wherein

the processor further comprises a computer game process defining a virtual

game environment associated with the toy vehicle model, and wherein the out

put indicative of a building interaction status is fed as an input to the computer

game process, and wherein the computer game process is adapted to modify a

definition of said virtual game environment in response to a change in the build

ing interaction status.

13. Toy construction system according to any one of the preceding claims, wherein

the signal analysis process is at least partly implemented in a first processor a r

ranged in the modular vehicle base and/or wherein the signal analysis process is

at least partly implemented in a second processor arranged in the remote control

device.

14. Toy construction system according to any one of the preceding claims, wherein

the remote control device comprises one of a smart phone, a tablet computer, a

personal computer, a game controller, and a remote control device with one or

more manual controls.

15. Toy construction system according to any one of the preceding claims, wherein

the toy construction system further comprises one or more contactless tags ca r

rying tag data associated with a toy vehicle model and/or a virtual game env i

ronment associated with the toy vehicle model, and wherein the modular toy ve

hicle base comprises a tag reader, the tag reader being adapted for contactless

reading of the tag data.











INTERNATIONAL SEARCH REPORT
International application No

PCT/EP2020/073796

A. CLASSIFICATION OF SUBJECT MATTER
INV. A63H17/00 A63H17/02 A63H30/04 A63H33/04 A63H33/08
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A63H

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal , WPI Data

* Special categories of cited documents :
"T" later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered
date and not in conflict with the application but cited to understand

to be of particular relevance
the principle or theory underlying the invention

Έ " earlier application or patent but published on or after the international
filing date

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

"L" document which may throw doubts on priority claim(s) orwhich is step when the document is taken alone

rnational search report

er t

Form PCT/ISA/210 (second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT
International application No

PCT/EP2020/073796

Form PCT/ISA/210 (continuation of second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT
International application No

Information on patent family members
PCT/EP2020/073796

Patent document Publication Patent family Publication
cited in search report date member(s) date

W0 0197937 A1 27-12-2001 AU 6844101 A 02 01-2002

US 6443796 B1 03-09-2002
WO 0197937 A1 27-12-2001

US 2016129358 A1 12-05-2016 NONE

US 7243053 B1 10-07-2007 NONE

US 2014178847 A1 26-06-2014 CN 103764236 A 30-04-2014
DK 2744579 T3 23-01-2017
EP 2744579 A1 25-06-2014
US 2014178847 A1 26-06-2014
W0 2013024470 A1 21-02-2013

US 2017173485 A1 22-06-2017 NONE


	abstract
	description
	claims
	drawings
	wo-search-report

