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Description
Field of the invention

[0001] The invention relates to a system for tracking
infant development by using infant weight information
provided by measuring devices such as a weighing scale
and information derived from a cameraimage ofthe infant
captured with a portable device.

Background of the invention

[0002] When having the responsibility of taking care of
a baby, all precautions seem to not be enough to have
the certainty that the baby is all right.

[0003] For this reason, every day there are new devic-
es that facilitate the task of taking care of a baby, such
as baby monitors to control the baby while notin the same
room or while the baby is sleeping.

[0004] Specially during its first months, the develop-
ment of the baby is closely monitored. Frequent ques-
tions of parents are: Is my baby developing as it should?
Is it developing too fast? Too slow? Are the environment
conditions safe for the baby?

[0005] It frequently happens that parents visit the pae-
diatrician or healthcare provider (HCP) more than nec-
essary, because of their concerns about their baby’s de-
velopment or condition: the baby eats too much or barely
eats, the baby seems to be growing slowly...

[0006] It would be desirable that there was a system
where parents and caretakers could keep track of the
development of their babies in real time, without having
to wait until the corresponding visit to the paediatrician,
a system that would provide ease of mind to the parents
and caretakers, and also provide an indication in case
the baby is not developing as expected.

[0007] Nowadays, with the habit of people carrying
their smartphones, tablet computers or other portable de-
vices with them continuously, there is an effort to provide
mobile applications (apps) to be executed by these port-
able devices that can make normal life tasks easier for
the users.

[0008] Furthermore, the procedure of taking photos of
the baby in order to see its development is a common
practice for parents, by means of which they can approx-
imately see how the baby is growing. This does however
not provide accurate information, and there is a need for
a system using this common tendency of parents of using
visual information to track the development of their ba-
bies. It would allow that parents and caretakers could
use their smartphones, tablet computers or other porta-
ble devices to accurately monitor the development of
their babies and to solve some of their concerns without
having to visit the paediatrician more than necessary.
[0009] Therefore, there is a need for a system that al-
lows parents and caretakers to track the development of
their baby, in an easy manner via a portable device.
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Summary of the invention

[0010] The invention provides a system for providing
infant development information that can be easily moni-
tored using the current portable device technology. The
baby’s evolution or development can be monitored.
[0011] The invention provides a system for tracking in-
fant development, the system comprising a portable de-
vice including a camera and a processing unit; and a
weighing scale, preferably comprising a wireless trans-
ceiver; wherein the weighing scale is configured to meas-
ure the weight of an infant and to transmit the measured
weight information to the portable device; and wherein
the portable device is configured to capture an image of
the infant; combine the received weight information and
information derived from the image of the infant to obtain
infant development statistics; and store the image and
the obtained infant development statistics in a storage,
wherein the information derived from the image includes
at least one of the height of the infant and the head cir-
cumference of the infant, wherein the development sta-
tistics are calculated by the portable device using shape
recognition.

[0012] The image and statistics data are stored in a
storage. The storage can be provided in the portable de-
vice. Alternatively or additionally, the storage is provided
on a server connected via a network such as the Internet
(e.g. cloud storage). The storage may be a cumulative
storage, where data is added with each new measure-
ment. The storage thus includes details of all previous
measurements. Smart algorithms can, in real-time or of-
fline, mine this storage to derive further development sta-
tistics, such as growth rate, growth spurs, etc.

[0013] Inthe following description, the portable device,
which may be a mobile communication device such as
asmartphone, may also be referred to as mobile terminal,
portable terminal, mobile phone or only phone. However,
the invention may also be applied to other types of port-
able devices such as tablet computers.

[0014] The invention therefore provides a system
wherein the portable device receives for example via a
Bluetooth connection, weight information of the infant
from the weighing scale. A processor of the portable de-
vice is running an app that is configured to capture an
image of the infant, and from the information provided by
said image and the weight information received from the
weighing scale, development statistics are calculated,
stored and represented in a display to the user.

[0015] This advantageously allows parents to monitor
the development of their babies, by keeping track of the
development information obtained. When the infant is
developing normally, its development is tracked on areg-
ular basis by a healthcare provider (HCP) butwith relative
long time periods wherein no HCP takes any measure-
ments of the infant. The presentinvention allows for more
frequent, intermittent taking of reliable measurements
without relying on HCPs or other third parties for that.
Also, the parent now has more control over information
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onthe development of one’s own infant and can visualize
its development when desired.

[0016] The present invention further advantageously
allows parents to take measurements of the infant in an
environment that is known and comforting to the baby,
in particular in a domestic environment such as at home,
at the home of close family or other places that the baby
may visit frequently such as a day care centre. In this
scenario, the baby feels atease in its natural environment
and this has an impact on the mobility and behavior of
the baby. The baby feels relaxed and it does not move
nervously, therefore allowing for more accurate meas-
urements, reducing the chance of errors. The taking of
measurements using the system of the present invention
is thus less upsetting or disturbing for the infant since it
takes place in a manner that is largely unnoticed by the
infant.

[0017] When the developmental statistics are calculat-
ed using shape recognition, the present invention has
the advantage of allowing the baby to be in any position,
without it interfering with the accurate extraction of the
information. This simplifies the task to the parent, who
needs to make less of an effort to keep the baby in an
uncomfortable position.

[0018] In an embodiment according the invention, the
infant development statistics, in particular physical or
growth development statistics of an individual infant, in-
clude information of at least one of height, femur length,
head circumference, the abdominal perimeter and weight
of the infant. This information is used to obtain detailed
and accurate developmental statistics. Advantageously,
the parent does not need to hold down the legs of the
infant to accurately and reliably take said measurements
if they are based on shape recognition instead of the
height of the baby.

[0019] In an embodiment according the invention, the
system is intended, programmed or adapted to be able
to differentiate between individual siblings. Such pro-
gramming or adaptation includes the option of manually
entering and assigning names of siblings to the informa-
tion as taken from the respective individual infant. In case
there is a substantial difference in size of the siblings,
the system is programmed to correctly assign the devel-
opmental measurements to the individual infant.

[0020] In an embodiment according the invention, the
portable device and the weighing scale communicate via
awired (e.g. USB cable) or, preferably, wireless link, such
as a Bluetooth link. In the following description, Bluetooth
will be used as an example. However, it is possible to
use other wired or wireless connections, such as WiFi.
[0021] The weighing scale may thus be provided with
a Bluetooth transceiver, by means of which it transmits
the weight information to a receiving device with which
it has a connection link. Bluetooth transmission is an ef-
ficient communication mechanism for this type of sys-
tems, because it does not have high power requirements.
Also, its performance is better with short distances, which
is the preferable situation of the present case, since the
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parent or caretaker will likely be close to the infant when
receiving the information from the weighing scale. The
Bluetooth technology is also advantageous for this sys-
tem because the amount of information that has to be
transmitted is small.

[0022] In an embodiment according the invention, the
infant development statistics are displayed on a display
of the portable device in the form of a development graph.
The app includes a user interface that allows the user to
easily manage the different functionalities, among which
a graphical representation of the development statistics,
such as in a growth graph or development graph, pro-
vides arapid and clearidea of how the baby is developing
in comparison with expected patterns. These expected
values can be stored in the portable device.

[0023] In an embodiment according the invention, the
portable device is further configured to receive measur-
ing information from other devices. By using a Bluetooth
connection or other similar transmission mechanism, the
portable device can establish a connection with other de-
vices that can provide measuring information, and re-
ceive more information that can be used to obtain more
accurate development statistics. In this way, additional
information could be received. All the information re-
ceived by the portable device from the different measur-
ing devices is used to obtain the development statistics
of the baby.

[0024] In an embodiment according the invention, the
portable device’s operating system is one of iOS and
Android.

[0025] In an embodiment according the invention, the
portable device is further configured to transmit the im-
ages and the infant development statistics to social me-
dia services servers such as Facebook, Twitter, Insta-
gram, and WhatsApp. The portable device may also
share the development statistics with a health database
shared with the baby’s healthcare provider (HCP), so that
if there is an indication given for need for special care,
the portable device can warn the userto contactthe HCP,
who will then have quick access to the relevant informa-
tion to allow faster decision making on the next steps.
Alternatively, after a connection has been established
with a health database of the HCP, the HCP can warn
the parents that some parameters are not within the ex-
pected values.

[0026] In an embodiment according the invention, the
measured information is sent to the portable device au-
tomatically every time a measurement is performed.
[0027] In an embodiment according the invention, the
measured information is sent to the portable device when
a request from the portable device is received.

[0028] In an embodiment according the invention, the
weighing scale with the wireless transmitter is included
in an infant changing mat. This advantageously provides
a soft and comfortable area where the baby can be lying,
and the weight information can easily be obtained.
[0029] In an embodiment according the invention, a
warning is activated in the portable device if any of the
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indicators or patterns obtained in the development sta-
tistics are outside the expected values or ranges. These
expected values might be stored in the portable device,
and therefore the app activates a warning message or
notification using information of the portable terminal.
These expected values might also be stored in the shared
health database, and therefore if the information is
shared from the portable device to this database, the
database will send the warning message or notification,
that will be managed by the app. The expected values
or ranges are based on growth charts that have been
constructed by observing the growth of large numbers of
normally developing children over time. The indicators
or patterns of the individual infant can be compared to
the expected parameters of infants of the same age
and/or gender to determine whether the child is growing
appropriately. The expected values or ranges are thus
preferably based on gender, ethnicity and/or nationality
or most preferably any combination thereof to allow the
most appropriate comparison to be made.

[0030] In an embodiment according the invention, the
indicators or patterns are used to predict the expected
adult height and weight of the individual child because,
in general, children maintain a fairly constant growth
curve.

[0031] In an embodiment according the invention, the
development of the infant is tracked for a period of 24
months, preferably 12 months. The tracking of the devel-
opment of the infant preferably starts at birth or at least
within the first days or weeks after birth.

[0032] In an alternative embodiment, the development
oftheinfantis tracked until the infant has reached a height
of about 1 meter and 20 centimetres, preferably until
about 1 meter. The need to track the development of the
human subject is lower after the indicated height or age
has been reached since the developmental changes that
can be observed and measured are not that pronounced
anymore.

[0033] Theinvention further provides a portable device
comprising a camera for capturing images, a processing
unit for processing information; wherein the portable de-
vice is configured to capture at least one image of an
infant, obtain infant development statistics with informa-
tion derived from the at least one image, and store the
image and the infant development statistics in a storage;
wherein the information derived from the image includes
at least one of the height of the infant and the head cir-
cumference of the infant, wherein the development sta-
tistics are calculated by the processing unit using shape
recognition and wherein said portable device being con-
figured to work in said system for tracking infant devel-
opment information.

[0034] The invention further provides an infant chang-
ing mat used for changing diapers to an infant, the chang-
ing mat comprising a weighing scale comprising a trans-
ceiver, preferably a wireless transceiver for communicat-
ing with the portable device, the weighing scale being
configured to measure the weight of an infant, send the
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measured weight information to the portable device so
that the portable device can use it to obtain infant devel-
opment statistics.

[0035] The invention further provides computer read-
able medium comprising computer program instructions
which, when executed on a portable device, cause said
device to behave as the abovementioned portable de-
vice.

[0036] Additional aspects are disclosedinthe following
description and in the dependent claims.

Brief description of the Figures

[0037] On the attached drawing sheets:

* Figure 1a schematically shows a system overview
according to an embodiment of the present inven-
tion.

e Figure 1b shows a system overview according to an-
other embodiment of the present invention.

* Figures 2a-c schematically illustrates screenshots
of the portable device during different steps of the
procedure according to an embodiment of the
present invention.

* Figures 3a-d schematically shows screenshots of
the portable device using shape recognition accord-
ing to an embodiment of the present invention.

* Figure 4 illustrates a process for tracking infant de-
velopment statistics according to an embodiment of
the present invention.

e Figure 5 illustrates a process for tracking infant de-
velopment statistics according to another embodi-
ment of the present invention.

* Figure 6 illustrates a process for tracking infant de-
velopment statistics according to another embodi-
ment of the present invention.

Detailed description

[0038] Different parameters are considered when
tracking the development characteristics of a baby.
Among the parameters for analyzing the development of
a baby are its weight, its height and its head circumfer-
ence.

[0039] Baby weighing scales are well-known devices
that range from the basic models to the high-end ones
thatinclude Bluetooth transceivers, apps to be runin port-
able devices, and ergonomic designs.

[0040] Other weighing techniques include electronic
technology with load cells or strain gauges, or weight
measuring through air or liquid pressure.

[0041] Length measurement devices can also be
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found nowadays in different forms, starting from basic
scales, to capacitive linear encoders wherein linear
change in resistance makes length measurements pos-
sible, or other linear encoders such as optical, magnetic
or inductive linear encoders. Ultrasound technology is
also used, as well as kinect or laser 3D scanning tech-
nology, wherein the laser range finder finds the distance
of asurface by timing the round-trip time of a pulse of light.
[0042] Pattern detection using a camera is also used
for length measurement, wherein the measured product
covers a surface with a pattern that is detected by the
camera and which serves to calibrate the dimensions of
the visual input of the camera. For example, the mat on
which the baby lies can be provided with a distinct pattern
to support the shape recognition algorithm and to cali-
brate dimensions. An image processing technique used
for length measurement is body part and reference de-
tection, wherein colour, contrast, shape, and other pa-
rameters can be detected by using algorithms and auto-
matically labelling objects. Camera-driven apps are also
used, wherein the app calibrates and calculates meas-
urements of a photographed product based upon a ref-
erence object, as well as capacitive sensing technology
wherein length is measured relative to a position on the
screen of a (portable) device (such as iPhone, iPad).
[0043] For head circumference measurements, there
are analogue technology devices such as measuring
headbands that can be placed around the baby’s head.
There exist also more sophisticated devices like digital
headbands or headbands with integrated (capacitive) lin-
ear encoding technology, or elastic headbands with
(stretched) printed codes that can be captured by a cam-
era, and by pattern calibration detection the measure-
ment can be performed.

[0044] In the more sophisticated measuring devices,
measurements can be transmitted to receiving devices,
which can be portable devices such as mobile phones,
tablets, or the like, wherein an app is being executed by
the device’s processor, and the received information is
processed.

[0045] Thecommunication betweenthe measuringde-
vice and the app can take place using different commu-
nication technologies, such as Bluetooth, Wi-Fi, cabled
connections, radio frequency identification (RFID), Infra-
red, code recognition by a touch screen, code or pattern
recognition by a camera, or even manual input of the
measured data.

[0046] In the following description, details will be pro-
vided about differentembodiments that allow parents and
caretakers to track the development and surrounding
characteristics of their babies at any time using a portable
device and different measuring devices.

[0047] Figure 1a schematically shows a system over-
view 100a according to an embodiment of the present
invention. In this embodiment, the weight and height of
a baby are monitored. A user of a portable device 101,
namely a parent or caretaker of the baby, captures an
image of the baby lying on a mat. From this image, via
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an app running in the portable device and using reference
points and image processing techniques, such as shape
recognition techniques, the processor of the portable de-
vice can obtain information such as height and femur
length of the baby, which can be stored in the portable
device together with the captured image.

[0048] When the portable device 101 establishes a
wireless connection with a weighing scale 102 that in-
cludes a transceiver, and on which the baby’s mat is
placed, the portable device can receive baby’s weight
information. The processor of the portable device then
combines the information obtained from the captured im-
age and the information obtained from the weighing
scale, and it can generate and subsequently store devel-
opment statistics of the baby. With the new statistics and
the stored statistics, graphical development information
can be displayed in the screen of the portable device so
that the parents can monitor the development of their
babies. Where needed, the measurements as taken can
be assessed individually as well.

[0049] The portable device may already be connected
to the weighing scale when the image is captured, or may
establish a connection afterwards. Similarly, the weigh-
ing scale may send the weight information to the portable
device immediately after the measurement is performed,
or when requested by the portable device, this is, when
the user of the portable device desires to establish a con-
nection.

[0050] Additionally, the weighing scale may be includ-
ed in a baby changing mat, so that the weight of the baby
can be obtained and sent to the portable device, and then
the baby can be changed there, with no need for an ad-
ditional device where the baby has to lie in an uncom-
fortable position. The weighing scale may also be called
weighing mat throughout the description.

[0051] Figure 1b shows a system overview according
to another embodiment of the present invention. In this
embodiment, the development of the baby is monitored
by measuring the height and the head circumference of
the baby, and therefore there is no need to establish a
connection with a weighing mat. For the height measure-
ments, the portable device acts as in the embodiment of
Figure 1a, and the measured information is stored in the
portable terminal.

[0052] The head circumference, also referred to as
OFC (occipital frontal circumference) is measured over
the most prominent part of the back of the head, known
as the occiput, and above the eyebrows, known as the
supraorbital ridges, conforming the largest circumfer-
ence of the head.

[0053] The head circumference of the baby can be
manually measured with a measuring device such as a
measuring headband or the like, and the measured
length can then be typed in the app in the portable ter-
minal so that this information can also be used to obtain
development statistics of the baby. The head circumfer-
ence can also be measured by means of other measure-
ment devices that can establish a connection with the
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portable terminal and send the information.

[0054] The head circumference can also be measured
by means of visual information obtained with the portable
device. One or multiple photos may be taken of the baby,
oramovie, from different positions, such as from the form
of the baby’s head, from a side, and from the backside.
Using known size references the processor of the port-
able device can use image processing techniques to cal-
culate the head circumference.

[0055] In an embodiment according the invention, a
photo of the baby lying facing up may be taken, wherein
reference points in the mat allow for obtaining reference
strips in the screen of the portable device that are used
for calibration. Then, a photo of the baby lying on one
side may be taken, also using reference points, and the
information obtained from both photos can be combined
by the processor of the portable device so that head cir-
cumference can be calculated.

[0056] With the new statistics and the stored statistics,
graphical development information can be displayed in
the screen of the portable device so that the parents and
caretakers can monitor the development of their baby.
[0057] The present application is aimed at performing
measurements on babies with ages from 0 to 24 months,
preferably from 0 to 12 months or from 0 to 6 months.
More preferably, the measurements should be taken on
ababywhose developmenthas notyetreached the stage
in which it is able to walk. The invention is therefore di-
rected to babies that are not able to stand or walk, and
hence the most comfortable way to perform the meas-
urements is by allowing the baby to lay down in a natural
position.

[0058] The measurements performed may be extrap-
olated to infants of an age of 2 years to 20 years. Parents
often wonder about the height that their child will reach
when entering adulthood. This information can some-
what be extrapolated in a conventional manner from the
measured patterns obtained in the present invention.
[0059] The app can be downloaded and is running in
the portable device, for example on devices using iOS
or Android as operating systems. It allows the processor
to perform the necessary operations to obtain and pro-
vide the development statistics, and it may have several
modes of operation. When initializing the app for the first
time, by providing the birth date of the baby, the weight
of the baby at birth and preferably its gender and/or na-
tionality, a profile may be created and all the obtained
information may be stored. More profiles can be created
for more babies, such as for example a sibling whose
development and surrounding characteristics the par-
ents also want to monitor. When normally initializing the
app, a profile is selected, and further options may be
displayed, such as whether to see previously stored sta-
tistics, or to obtain new statistics. These statistics can
be, among others, development statistics, condition sta-
tistics, or environment statistics. Additionally, different
measuring devices can be selected from among those
with a connection established with the portable device.
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For example, if the weighting mat is currently connected
via a Bluetooth connection with the portable device, this
device can be selected from among the menu options
and measurements from it can be received. Then the
portable device can stop the connection with the weigh-
ing mat and start a connection with another measuring
device, by selecting the corresponding device from
among those displayed in the menu. An advantage of
providing the birthdate and gender of the infant is that
proper comparisons can be made to growth curves of a
vast number of normally developing, healthy infants in
the best possible manner. A similar consideration applies
to being able to enter the gender of the infant.

[0060] In the embodiments according the invention,
the portable device is preferably connected to the weigh-
ing scale using a Bluetooth or Bluetooth Low Energy (LE)
(hereafter: Bluetooth) connection. The portable device
can also receive measuring information from other de-
vices with which it can initiate a connection via Bluetooth.
As such, the portable terminal can first be connected to
the weighing mat or scale where the baby is lying, and
then the portable device can switch and establish a con-
nection with another device. In this way, in a single op-
eration, the app can obtain development and additional
information.

[0061] The information obtained from the captured im-
ages and the weighing scale may then be sentto a health
database shared with the baby’s healthcare provider
(HCP), so that relevant information of the development
of the baby is available to the HCP, and warnings can be
sent to the portable device when the statistics obtained
are close to a dangerous threshold or outside an expect-
ed range. Information stored in the portable device can
be growth percentile information, so that the measure-
ments performed on the baby can be compared with sev-
eral percentiles, such as the 50t percentile, that gives
information about height and weight in average of babies
of a specific age and gender. In a situation in which the
values obtained are outside expected values, such as if
the baby has overweight, underweight, or measurements
suggest that the baby could soon have overweight or
underweight, the baby can be taken to the HCP, and he
will already have indicatory information that supports in
knowing which further steps to take. This can be deter-
mined by the app by calculating the baby’s body mass
index (BMI) and comparing it with expected values for its
age, length and gender.

[0062] Figures 2a-c schematically show screenshots
of the portable device during different steps of the pro-
cedure according to an embodiment of the present in-
vention. If the app has entered the baby profile, a list of
possible measurements may be displayed, and the par-
ents can make the measurements that they desire. This
list may comprise at least weight, height, abdominal pe-
rimeter and head circumference measurements. If the
option of measuring height of the baby is selected, then
the first step is to capture 201 an image of the baby. In
order to perform this measurement in an optimal manner,
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it might only be necessary to slightly stretch the baby’s
legs in order to place them in the correct position accord-
ing with the reference points. Since the baby is in a fa-
miliar environment, itis more likely that it will be calm and
still, allowing for accurate measurements. By applying
image processing techniques for shape recognition, the
processor can obtain information 202 about the height
of the baby, its femur length or the size of its head. This
information is then stored in the portable device, together
with the captured image.

[0063] Iffromthe listof possible measurements, weight
measurement is selected, then it is necessary that the
portable device establishes a connection with the weigh-
ing scale. Once the connection is established and the
baby is lying on the scale, weight information is received
from the weighing scale 102, it is combined with the
stored information and development statistics are calcu-
lated. Then these statistics are displayed 203 on the
screen of the portable device, preferably in a graphical
manner that allows for a quick and clear understanding.
Here a comparison can be made both with previously
stored development information, and with expected pat-
terns and percentiles. The statistics may also be shared
with a health database accessible by the baby’'s HCP,
and also with social media services such as Facebook,
Instagram, Twitter, WhatsApp or the like.

[0064] Figures 3a-d illustrate screenshots of the port-
able device using shape recognition according to an em-
bodiment of the present invention. By using shape rec-
ognition techniques, information about the baby’s height,
femur length, the abdominal perimeter or head size can
be obtained without the need to keep the baby still in an
uncomfortable position with the legs straight. The baby
can lie face up with his legs and arms straight 301, face
up with his legs bended and his arms open 302, shrank
sideways 303, face down 304, or in any other position.

[0065] Several shape recognition techniques may be
used. In an embodiment according the invention, the
portable device analyses a picture of the baby using
known reference points or patterns printed on the scale
or on a mat located over the scale. The portable device
may have information about the distance between the
reference points and it may compare the real distance
with the distance in pixels. This provides the ratio of pixels
and centimetres, so the portable device can perform the
measurements in pixel units and then convert them to
centimetres.

[0066] Inanotherembodimentaccordingthe invention,
the camera’s ratio of the length in pixels and the real
length may be pre-calculated, for different distances, and
already known by the portable device. The portable de-
vice may measure the distance between the portable de-
vice and the surface where the baby lies when taking the
picture. Once the picture is taken, the camera of the port-
able device may select the most appropriate value from
among the stored ratios and applies it for calculating the
measurement of the baby.

[0067] Inanotherembodimentaccordingthe invention,
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before the first measurement is done, the user may place
a ruler on the surface of the mat or the scale and take
several pictures of the mat or scale from different dis-
tances from the ruler. For example, the user may take
five photos from different distances. The portable device
then may calculate the distance and read the ruler to
calculate the ratios depending on the distance. The ap-
propriate ratio is then used for the end calculation.
[0068] Inyetanotherembodimentaccording the inven-
tion, a 3D model of a baby may be used. The portable
device has information about the 3D model and, when
the picture is taken, feature matching may be applied
with the captured 2D image. The 3D model can be ob-
tained with photogrammetry or stereo-photogrammetry
techniques using the camera of the portable device.
[0069] Figure 4 illustrates a process for tracking infant
development statistics according to an embodiment of
the present invention. When the option of obtaining
height measurement is selected in the menu of the app,
firstan image of the baby is captured 401 with the camera
ofthe portable device, using known size reference points,
with which information such as the height or femur length
of the baby is derived 402. The derived information is
then stored 403 in the portable device, development sta-
tistics are obtained 404 by comparing the obtained meas-
urement with predetermined patters or percentiles, and
a development or growth graph is then displayed 405
representing the results obtained in an easy and user-
friendly manner.

[0070] Figure 5shows a process for tracking infant de-
velopment statistics according to another embodiment
of the present invention. When the option of obtaining a
head circumference measurement is selected, one or
multiple photos or videos of the baby’s head are taken
from different positions with the camera of the portable
device. In an embodiment of the present invention, an
image of the baby facing up is captured 501, using ref-
erence points located on the mat where the baby is lying,
from which reference strips are generated in the screen
of the portable device to calibrate the measurement. Af-
terwards, an image of the baby facing one side is cap-
tured 502, also using the same reference points. With
these two measurements, the processor of the portable
device can perform the necessary operations to obtain
503 the head circumference. It should be noted that the
photos in different positions can be taken in a different
order, which can be configured via for example a settings
option in the app of the portable device, or via any other
similar means. The obtained measurement is stored 504
in the portable device, this measurement is then used by
the processor to obtain 505 development statistics of the
baby, and then these statistics are displayed 506 on the
screen of the portable device by means of a development
or growth graph.

[0071] Figure 6 illustrates a process for tracking infant
development statistics according to another embodiment
of the presentinvention. If or when the device has estab-
lished 601 a Bluetooth connection with the weighing
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scale, and the baby is lying on a mat on the weighing
scale, the portable device receives 602 from the scale
weight information. After that the processor of the port-
able device stores 603 the received weight information
in the portable device, and obtains 604 development sta-
tistics. The statistics are displayed 605 on the screen of
the portable device via for instance a growth or develop-
ment graph. If desired, the statistics can then be shared
on a database accessible by the baby’s HCP, or the sta-
tistics graphs can be shared in social media services such
as Facebook, Twitter, Instagram, WhatsApp, or the like.
[0072] It should be noted that the method steps above
described do not need to be taken in the described spe-
cific order. This is, weight information can be received
from the weighing scale and storedin the portable device,
and the images can be captured afterwards. If the parents
are only interested in obtaining height and head circum-
ference measurements, it is not necessary that the
weighing scale is connected to the portable device. Dif-
ferent types of measurements can be taken independ-
ently.

[0073] In all the embodiments of the invention, it can
happen that one or more of the indicators analyzed
presents a value that is close to a dangerous level, such
as a development graph that deviates from the expected
pattern, or that is not within an expected percentile for
the age and gender of the baby.

[0074] Theexpected patterns orthe safety levels within
which some indicators must be can be stored in the port-
able device, and then the app itself generates a warning
message or naotification to the user indicating that one or
more indicators are close to a dangerous level. This al-
lows the parents or caretakers to know when to adjust
accordingly or to take the baby to the HCP, if necessary.
[0075] If the calculated statistics are shared in the
health database with the HCP, the portable device may
receive the warning alarm from the database, and no
expected patterns or safety range values have to be
stored in the device. In this case, in case the baby is
taken to the HPC, he already has the indicatory informa-
tion about what symptoms the baby has.

[0076] In the foregoing description of the figures, the
invention has been described with reference to specific
embodiments thereof. It will, however, be evident that
various modifications and changes may be made thereto
without departing from the scope of the invention as sum-
marized in the attached claims.

[0077] In particular, combinations of specific features
of various aspects of the invention may be made. An
aspect of the invention may be further advantageously
enhanced by adding a feature that was described in re-
lation to another aspect of the invention.

[0078] Itis tobe understood thatthe inventionis limited
by the annexed claims and its technical equivalents only.
In this document and in its claims, the verb "to comprise”
and its conjugations are used in their non-limiting sense
to mean that items following the word are included, with-
out excluding items not specifically mentioned. In addi-
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tion, reference to an element by the indefinite article "a"
or "an" does not exclude the possibility that more than
one of the element is present, unless the context clearly
requires that there be one and only one of the elements.
The indefinite article "a" or "an" thus usually means "at
least one".

Claims

1. Asystem (100a) for tracking infant development, the
system comprising:

- a portable device (101) including a camera and
a processing unit, and
- a weighing scale (102), preferably comprising
a wireless transceiver;

wherein the weighing scale is configured to measure
the weight of an infant and to transmit the measured
weight information to the portable device; and
wherein the portable device is configured to

- capture (401) an image of the infant;

- combine the received weight information and
information derived from the image of the infant
to obtain (404) infant development statistics;
and

- store (403) the image and the obtained infant
development statistics in a storage; wherein the
information derived from the image includes at
least one of the height of the infant and the head
circumference of the infant;

wherein the development statistics are calculated by
the portable device (101) using shape recognition.

2. The system of claim 1, wherein the portable device
is further configured to obtain the infant development
statistics from an infant with an age comprised be-
tween 0 and 24 months, preferably between 0 and
12 months, more preferably between 0 and 6
months.

3. The system of any of claims 1 or 2, wherein the port-
able device is further configured to update previously
stored infant development statistics relating to the
same infant with the obtained infant development
statistics.

4. The system of claim 3, wherein the portable device
is configured to differentiate and track the develop-
ment of at least one additional infant.

5. The system of any of the previous claims, wherein
the portable device and the weighing scale commu-
nicate via a wireless link, such as a Bluetooth link.
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The system of any of the previous claims, wherein
the infant development statistics are displayed on a
display of the portable device in the form of a devel-
opment graph (203).

The system of any of the previous claims, wherein
the portable device is further configured to receive
measuring information from other devices.

The system of any of the previous claims, wherein
the portable device is further configured to transmit
the images and the infant development statistics to
social media services servers such as Facebook,
Twitter, Instagram, and WhatsApp and/or to a health
database accessible by a healthcare provider, HCP.

The system of any of the previous claims, wherein
the measured weight information is sent to the port-
able device automatically every time ameasurement
is performed or when a request from the portable
device is received.

The system of any of the previous claims, wherein
the weighing scale with the wireless transmitter is
included in an infant changing mat.

The system of any of the previous claims, wherein
a warning is activated in the portable device if any
of the indicators or patterns are outside the expected
values or ranges.

A portable device (101) comprising:

- a camera for capturing images,
- a processing unit for processing information;

wherein the portable device is configured to:

- capture (401) at least one image of an infant,
- obtain (404) infant development statistics from
information derived from the at least one image,
and

- store (403) the image and the infant develop-
ment statistics in a storage;

wherein the information derived from the image in-
cludes at least one of the height of the infant and the
head circumference of the infant;

wherein the development statistics are calculated by
the processing unit using shape recognition, said
portable device being configured to work in a system
as defined in claims 1-11.

The portable device of claim 12, wherein the portable
device is further configured to wirelessly receive
weight information from a weighing scale and to ob-
tain development statistics based on the received
information.
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14.

15.

An infant changing mat used for changing diapers
to an infant, the changing mat comprising a weighing
scale (102) which comprises a transceiver, prefera-
bly a wireless transceiver, configured to communi-
cate and work together with a portable device ac-
cording to one of the claims 12-13, the weighing
scale being configured to:

- measure the weight of an infant,

- send the measured weight information to the
portable device so that the portable device can
use it to obtain infant development statistics, in
addition to the statistics calculated using shape
recognition.

Computer readable medium comprising computer
program instructions which, when executed on a
portable device, cause said device to behave as a
device according to any one of claims 12-13.

Patentanspriiche

1.

System (100a) zur Verfolgung einer Sauglingsent-
wicklung, wobei das System umfasst:

- ein tragbares Gerat (101), das eine Kamera
und eine Verarbeitungseinheit einschlie3t, und
- eine Wiegeschale (102), die vorzugsweise ei-
nen drahtlosen Sendeempfanger aufweist;

wobei die Wiegeschale gestaltet ist, das Gewicht ei-
nes Sauglings zu messen und die gemessenen Ge-
wichtsinformationen an das tragbare Gerat zu sen-
den; und

wobei das tragbare Gerat gestaltet ist, um

- ein Bild des Sauglings festzuhalten (401);

- die empfangenen Gewichtsinformationen und
aus dem Bild des Sauglings abgeleitete Infor-
mationen zu kombinieren, um statistische An-
gaben der Séauglingsentwicklung zu erhalten
(404); und

- das Bild und die erhaltenen statistischen An-
gaben der Sauglingsentwicklung in einem Spei-
cher zu speichern (403); wobei die aus dem Bild
abgeleiteten Informationen die KoérpergrofRe
des Sauglings und/oder den Kopfumfang des
Sauglings enthalten;

wobei die statistischen Angaben der Entwicklung
durch das tragbare Gerat (101) unter Verwendung
von Formerkennung berechnet werden.

System nach Anspruch 1, wobei das tragbare Geréat
des Weiteren gestaltet ist, die statistischen Angaben
der Sauglingsentwicklung von einem Saugling mit
einem Alter zu erhalten, das zwischen 0 und 24 Mo-
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naten, vorzugsweise zwischen 0 und 12 Monaten,
besser zwischen 0 und 6 Monaten liegt.

System nach einem der Anspriiche 1 oder 2, wobei
das tragbare Gerat des Weiteren gestaltet ist, zuvor
gespeicherte statistische Angaben der Sauglings-
entwicklung, die den gleichen Saugling betreffen, mit
den erhaltenen statistischen Angaben der Saug-
lingsentwicklung zu aktualisieren.

System nach Anspruch 3, wobei das tragbare Gerat
gestaltet ist, die Entwicklung von mindestens einem
hinzukommenden Saugling zu unterscheidenund zu
verfolgen.

System nach einem der vorhergehenden Anspri-
che, wobei das tragbare Gerat und die Wiegeschale
Uber eine drahtlose Verbindung wie eine Bluetooth-
Verbindung kommunizieren.

System nach einem der vorhergehenden Anspri-
che, wobei die statistischen Angaben der Sauglings-
entwicklung auf einem Display des tragbaren Gerats
in Form einer Entwicklungskurve (203) angezeigt
werden.

System nach einem der vorhergehenden Anspri-
che, wobei das tragbare Gerat des Weiteren gestal-
tet ist, Messinformationen von anderen Geraten zu
empfangen.

System nach einem der vorhergehenden Anspri-
che, wobei das tragbare Gerat des Weiteren gestal-
tet ist, die Bilder und die statistischen Angaben der
Sauglingsentwicklung an Server sozialer Medien-
dienste wie Facebook, Twitter, Instagram und
WhatsApp und/oder an Gesundheitsdatenbanken
zu Ubertragen, die durch einen Gesundheitsdienst-
leister, HCP, zugéanglich sind.

System nach einem der vorhergehenden Anspri-
che, wobei die Informationen des gemessenen Ge-
wichts jedes Mal, wenn eine Messung durchgefihrt
wird oder wenn eine Anforderung von dem tragbaren
Geratempfangen wird, automatisch an das tragbare
Geréat gesendet werden.

System nach einem der vorhergehenden Anspri-
che, wobei die Wiegeschale mit dem drahtlosen
Sendeempfanger in einer Wickelauflage fir Saug-
linge enthalten ist.

System nach einem der vorhergehenden Anspri-
che, wobei in dem tragbaren Gerat eine Warnung
ausgelost wird, falls sich irgendeins der Anzeigee-
lemente oder Muster aufRerhalb der erwarteten Wer-
te oder Bereiche befindet.
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Tragbares Gerat (101), das umfasst:

- eine Kamera zum Festhalten von Bildern;
- eine Verarbeitungseinheit zum Verarbeiten
von Informationen;

wobei das tragbare Gerat gestaltet ist, um:

- mindestens ein Bild eines Sauglings festzuhal-
ten (401);

- statistische Angaben der Sauglingsentwick-
lung aus Informationen zu erhalten (404), die
von mindestens dem einen Bild abgeleitet sind,
und

- das Bild und die statistischen Angaben der
Sauglingsentwicklung in einem Speicher zu
speichern (403);

wobei die von dem Bild abgeleiteten Informationen
die KorpergréRRe des Sauglings und/oder den Kopf-
umfang des Sauglings enthalten;

wobei die statistischen Angaben der Entwicklung
durch die Verarbeitungseinheit berechnet werden,
indem Formerkennung verwendet wird, wobei das
tragbare Gerat gestaltet ist, um in einem System
nach Anspruch 1 bis 11 zu arbeiten.

Tragbares Gerat nach Anspruch 12, wobei das trag-
bare Gerat des Weiteren gestaltet ist, Gewichtsin-
formationen von einer Wiegeschale drahtlos zu
empfangen und statistische Entwicklungsangaben
basierend auf den empfangenen Informationen zu
erhalten.

Wickelauflage fiir Sduglinge, die zum Wechseln von
Windeln fir einen Saugling verwendet wird, wobei
die Wickelauflage eine Wiegeschale (102) umfasst,
die einen Sendeempfénger, vorzugsweise einen
drahtlosen Sendeempfanger aufweist, der gestaltet
ist, mit einem tragbaren Gerat nach einem der An-
spriiche 12 bis 13 zu kommunizieren und zusam-
menzuarbeiten, wobei die Wiegeschale gestaltet ist,
um:

- das Gewicht eines Sauglings zu messen;

- die gemessenen Gewichtsinformationen an
das tragbare Gerat zu senden, so dass das trag-
bare Gerat sie nutzen kann, um statistische An-
gaben einer Sauglingsentwicklung zusatzlich zu
den unter Verwendung von Formerkennung be-
rechneten statistischen Angaben zu erhalten.

Computerlesbares Medium, umfassend Computer-
programmanweisungen, die bei Ausfiihrung auf ei-
nem tragbaren Gerat bewirken, dass sich das Geréat
wie ein Gerat nach einem der Anspriiche 12 bis 13
verhalt.
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Revendications

Systeme (100a) pour suivre le développement du
nourrisson, le systeme comprenant :

- un dispositif portable (101) comprenant une
caméra et une unité de traitement, et

- une balance (102), comprenant de préférence
un émetteur-récepteur sans fil ; dans lequel la
balance est configurée pour mesurer le poids
d’'un nourrisson et pour transmettre les informa-
tions de poids mesuré au dispositif portable ; et
dans lequel le dispositif portable est configuré
pour

- capturer (401) une image du nourrisson ;

- combiner les informations de poids regues et
des informations dérivées de I'image du nour-
risson pour obtenir (404) des statistiques de dé-
veloppement de nourrisson ; et

- stocker (403) I'image et les statistiques de dé-
veloppement de nourrisson obtenues dans un
stockage ; danslequelles informations dérivées
de l'image incluent au moins I'une de la hauteur
du nourrisson et la circonférence de téte du
nourrisson ;

dans lequel les statistiques de développement sont
calculées par le dispositif portable (101) en utilisant
la reconnaissance de forme.

Systeme selon la revendication 1, dans lequel le dis-
positif portable est en outre configuré pour obtenir
les statistiques de développement de nourrisson
d’un nourrisson ayant un age compris entre 0 et 24
mois, de préférence entre 0 et 12 mois, de maniére
plus préférée entre 0 et 6 mois.

Systeme selon I'une quelconque des revendications
1 ou 2, dans lequel le dispositif portable est en outre
configuré pour mettre a jour des statistiques de dé-
veloppement de nourrisson précédemment stoc-
kées concernant le méme nourrisson avec les sta-
tistiques de développementde nourrisson obtenues.

Systeme selon la revendication 3, dans lequel le dis-
positif portable est configuré pour différencier et sui-
vre le développement d’au moins un nourrisson sup-
plémentaire.

Systeme selon I'une quelconque des revendications
précédentes, dans lequel le dispositif portable et la
balance communiquent via une liaison sans fil, com-
me une liaison Bluetooth.

Systeme selon I'une quelconque des revendications
précédentes, dans lequel les statistiques de déve-
loppement de nourrisson sont affichées sur un affi-
chage du dispositif portable sous la forme d’un gra-
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phique de développement (203).

Systéme selon I'une quelconque des revendications
précédentes, dans lequel le dispositif portable est
en outre configuré pour recevoir des informations de
mesure en provenance d’autres dispositifs.

Systéme selon I'une quelconque des revendications
précédentes, dans lequel le dispositif portable est
en outre configuré pour transmettre les images et
les statistiques de développementde nourrisson aux
serveurs de services de médias sociaux tels que Fa-
cebook, Twitter, Instagram et WhatsApp et/ou a une
base de données de santé accessible par un four-
nisseur de soins de santé, HCP.

Systéme selon I'une quelconque des revendications
précédentes, dans lequel les informations de poids
mesuré sont envoyées au dispositif portable auto-
matiquement chaque fois qu’'une mesure est effec-
tuée ou lorsqu’'une demande provenant du dispositif
portable est regue.

Systéme selon I'une quelconque des revendications
précédentes, dans lequel la balance avec I'émetteur
sans fil est incluse dans un matelas a langer pour
bébé.

Systéme selon I'une quelconque des revendications
précédentes, dans lequel un avertissement est ac-
tivé dans le dispositif portable si 'un quelconque des
indicateurs ou modeéles se situe en dehors des va-
leurs ou des plages attendues.

Dispositif portable (101) comprenant :

- une caméra pour capturer des images,
- une unité de traitement pour traiter des
informations ;

dans lequel le dispositif portable est configuré pour :

- capturer (401) au moins une image d’un nour-
risson,

- obtenir (404) des statistiques de développe-
ment de nourrisson a partir d’'informations déri-
vées de la au moins une image, et

- stocker (403) I'image et les statistiques de dé-
veloppement de nourrisson dans un stockage ;

dans lequel les informations dérivées de I'image in-
cluent au moins I'une de la hauteur du nourrisson et
la circonférence de téte du nourrisson ;

dans lequel les statistiques de développement sont
calculées par l'unité de traitement en utilisant la re-
connaissance de forme, ledit dispositif portable étant
configuré pour fonctionner dans un systeme tel que
défini dans les revendications 1 a 11.
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Dispositif portable selon la revendication 12, dans
lequel le dispositif portable est en outre configuré
pour recevoir sans fil des informations de poids a
partir d’'une balance et pour obtenir des statistiques
de développement sur la base des informations re-
gues.

Matelas a langer pour nourrisson utilisé pour chan-
gerdes couches d’un nourrisson, le matelas a langer
comprenant une balance (102) qui comprend un
émetteur-récepteur, de préférence un émetteur-ré-
cepteur sans fil, configuré pour communiquer et
fonctionner avec un dispositif portable selon I'une
des revendications 12 a 13, la balance étant confi-
gurée pour :

- mesurer le poids d’un nourrisson,

- envoyer les informations de poids mesurées a
I'appareil portable afin que le dispositif portable
puisse les utiliser pour obtenir des statistiques
de développement du nourrisson, en plus des
statistiques calculées a I'aide de la reconnais-
sance de forme.

Support lisible par ordinateur comprenant des ins-
tructions de programme informatique qui, lorsqu’el-
les sontexécutées surun appareil portable, aménent
le dispositif a se comporter comme un dispositif se-
lon I'une quelconque des revendications 12 a 13.
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