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AN APPARATUS FOR RECEIVING A CONTAINER

TECHNICAL FIELD

The present mnvention relates to an apparatus for receiving a container and more
particulady, although oot exclusively, relates to an apparatus for receiving a confainer haviag a

weighing unit arranged to measure the mass of the container provided thercon duting a

predetermined interval,

BACKGROUND

5

Among sumerous ways to mounitor a baby’s growth, diet pattern has been proven to be
an effective reference for infant health analysis. In Hong Kong, the Department of Healkth
advises parents to record their baby weight and milk consumption pattern for 1.5 years. However,
aractice for trackine infaat 11, .
the present practice for tracking infant nutrdtion is performed by manually logging cach feed with
a baby journal. Although one may track the infant nutdgdon with mobile applications, such
application sull requires the manual logging of the infant nutrition while the data presentation of
the infant nutriton may not reflect the diet habit of the infant. Thuas, the current practice st
lacks accuracy to a certain extent and there remains much room for improvernent in the field o

infant diet tracking.

SUMMARY OF THE INVENTION

To address or reduce at least some of the above problems, examples of the present
invention may disclose an apparatus having a weighing univ e.g a half bridge weight sensor for
measuring the mass of the container provided thereon repetitively during a predetermined
interval, and a processor with an algorithm for deriving the nutritional uptake by a user from the

consumed content of the container based on the measured mass accordingly.

In accordance with a first aspect of the preseat invention, there is provided an apparatus
for receiving a continer, comprising: a weighing unit arranged to measure the mass of the
countainer provided thereon during a predetermined interval; a processor arranged to possess the
measared mass during the predetermined interval to provide information relating o the

. - 3 ) . N .
CO(],S‘-J]’DPUOD ot the content Sﬂ)f(ﬁd i fhe containet,

In one embodiment of the first aspect, the weighing unit is isolated from the lower

portion of the apparatus underneath,

o
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In one emobodiment of the first aspect, the weighing unit is received within a sandwich
layer structure haviag at least an upper laver, a lower laver, and an mtermediate laver

e

therchetween.

In one embodiment of the first aspect, the weighing unit is mounted on the intermediate
> gag

layer and the intermediate Iayer 1s mated with the upper laver.
5 o J

In one embodiment of the first aspect, the lower layer includes a standing structare for

rhilicing the annariis
stabilising the apparatus.

1o cne embodiment of the first aspect, the weighing voit inchides a half bridge weight
£ &

SCI1S0L,

It one embodiment of the first aspect, the accuracy of the weighing enit is calibrated by a
backend comparison.

~

In one embodiment of the first aspect, further comprising a temperature seasing unit for

measuring the temperature of the content stored in the container.

In one embodiment of the first aspect, the temperature of the content is measured by an

imnfrared signal of the temperature sensing unit.

In one embodiment of the first aspect, the temperature sensing unit is provided below
the container,

In one embodiment of the first aspect, further comprising an aperture or a transparent
window between the container and the temperature sensing uvnit whereby the infrared signal

penetrating therethrough,
g git

In one embodiment of the first aspect, the total consumpton of the content stored in
one or more containers during the predetermined interval is monitored by a plurality of measured
mass.

~

In one embodiment of the first aspect, each measured mass is obtained at a regular

In one embodiment of the first aspect, cach measured mass is obtained from the average
of a plurality of successive measurements.
In one embodiment of the first aspect, further comprising an indicator for providing an

indication associated with the operation of the apparatus to a user.

In one embodiment of the first aspect, the indication is vi

ally depicted by a plurality of

light indications with various wavelengths.

[



10

30

WO 2017/190678 PCT/CN2017/083146

In one embodiment of the first aspect, the indicator is segregated into a plurality of
: 2

o

partitions whereby each depicts a ight 1ndication with a unique colour,
In one embodiment of the first aspect, the indicator is a ring-shaped indicator.

In one embodiment of the first aspect, the indication is provided on a remote device in

communication with the apparatus.

Tn one embodiment of the first aspect, the indication represents the thermal starus of the

content relative to a predefined temperature range

It one embodiment of the first aspect, the indicator provides a first indication when the

thermal status of the content exceeds the predefined temperature range.

In one embodiment of the first aspect, the indicator provides a second indication when
the thermal status of the content 1s below the predefined temperature range.

In one embodiment of the first aspect, the operation imcludes at feast one of the power
charging, pairing with a remote server or a remote device, and power on/off]

In one embodiment of the first aspect, further comprising o tilt sensing unit for sensing

the tilting of the apparatus.

-

Io one embodiment of the £

-+

rst aspect, the weighing uait is activated or temporarily

deactivated based on the measured it
In one embodiment of the first aspect, the tlt sensing unit includes an accelerometer.

In one embodiment of the first aspect, the processor includes an algorithm for deriving
the nutrition uptake by a user through the consumption of the content stored in the container
om the measured mass.

~

In one embaodiment of the first aspect, the processor is in data communication with a

fatabase storing the data associated with at least one of the food or beverages and the user info.

In one embodiment of the first aspect, the food or beverages daa includes the

corresponding nutrition content of various food or beverages.

I one embodiment of the first aspect, the type of food or beverages stored in the
container is matched with the food or beverages data prior to the consumption.

In one embodiment of the first aspect, the total nutrition uptake by the user through a
plarality of consumptions during the predetermined interval is derived from the accumulate

measured mass.

w
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In one embodiment of the first aspect, the food or beverages data includes at least one of

the origin, manufacturer info, and market price of the food or beverages.

I

.

1 one embodiment of the first aspect, the user data includes at ke

t one of the height,

mass, head circumferences, age, and diet data of the user,

The height, mass, head circumferences, age, and diet data of the user applies to the user
of that is taking the feed, and may be the child, infant or baby.

In one embodiment of the first aspect, further comprising a holder for receiving the
container,

In one embodiment of the first aspect, the frictdon between the holder and the container

- he movernent of the ainer, thereby improving the accuracy of the measured mass

restraing the movement of the conminer by improving the accuracy of the measured mass.

I one embodiment of the first aspect, the holder includes a valve-like structure.

In one embodiment of the first aspect, the holder is made of materials with a high friction
coefficient.
In one embodiment of the first aspect, the holder is made of silicon.

~

In one embodiment of the first aspect, the holder is coupled to the apparatus through a

magnetic coupling.

In one embodiment of the first aspect, further comprising a pair of maguets of which

each provided on the opposing surfaces of the holder and the apparatus.
BRIEF DESCRIFPTION OF THE DRAWINGS

Embodiments of the present invention will now be described, by way of example, with
reference to the accompanying drawings in which:

Figure 1A shows a front view of the apparatus in accordance with one embodiment of
the present invention;

Figure 1B shows a cross sectional view of the apparatus taking along the line A-A in
Figure TA;

Figure 2A shows a perspective view of the weighing device in accordance with one
cmbodiment of the present invention;

Figure 2B shows a froat view of the weighing deviee in accordance with one embodiment

of the present invention;
| 3

oy



10

WO 2017/190678 PCT/CN2017/083146

Figure 2C shows a cross sectional view of the weighing device taking along the ine A-A

10 Figure 2B8;
Figure 21D shows an explosive view of the weighing device in Figure 2A;

Figure 3A shows a perspective view of the holder in accordance with one embodiment of

the present invention;

Figure 3B shows a bottom view of the holder in accordance with one embodiment of the

present inveniion;

Figure 3C shows a cross sectional view of the holder taking along the line A-A in Figure

Figure 4A shows a front view of the apparatus in accordance with another embodiment

of the present invention;

Figure 4B shows a cross sectional view of the apparatas taking along the line A-A in

Figure 44A;

Figure 4C shows another cross sectional view of the apparatus taking along the line B-B

in Figure 4A;

Figure 5 is a schematic diagram showing the operation flow of the apparatus io

accordance with one embodiment of the preseat invention; and

Figure 6 i1s a block diagram of the apparatus, llustrating an example of its computer

processor and the data in which the processor processes.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

With reference to Figures 1A to 4C, there is provided an apparatus 100 for receiving a
container comprising: a weighing uvnit 200 arranged to measure the mass of the container
provided thereon during a predetermined interval; a processor 300 arranged to process the

measured mass during the predetermined interval to provide information relating to the

consumption of the content stored in the container.

In one example embodiment of the apparatus 100, the apparatus 100 is arranged to
mouitor and measure the consumption of milk, juice, water or any other suitable beverage bv a
child, toddler or baby by weighing the mass of the contents within a feeding bottle fitted to the

apparatus 100 during a feed. Preferably, the bottle may be saugply fitted to the apparatus 100 by

firstly inserting it snugly within a detachable holder 700, and then the holder 700, together with
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the bottle may then be engaged to the apparatus 100 via a coupling arrangement that may include
the use of a magoctc coupler such that the apparatus 100 roay begin its interacton with the
botile to measugre its mass and/or terperature ot other characteristics to determine consumption

of the

reverage over a time mnterval. Thus when the user starts a teed for a child, infant or any
other user, the user may alternate between a feeding position (bringing the botte to the child so
as to take the beverage) and placing the bottle onto a surface, such as a table during a feeding
break. In turn the apparatus 100 may weigh the mass of the bottle during the feeding break and
can determine the weight of any contents that has been consumed over an interval of time as
measured from the start of the feed, or when the botde is in the feeding position. In some
alternative embodiments, the holder 700 may also be formed to be part of the apparatus 160 such
that the bottde is directly engaged with the apparatus 100 when the bottle is inserted within the

older 700, thus allowing a user to manipulate the bottle with the apparatus 100 as attached to

the botte.

By measuriog the consumption of the beverage by a child {calculated based on the
amount of beverage that remains in the bottle as determined by the overall mass of the botte)
over a set interval of time, say the feeding time of the child by a parent or caremker, the
information can then be recorded and processed so as to assist the parent or caretaker to track

the feeding patterns of the child.

Researches indicate that a baby only needs about 2.5 oz per b of their weight per 24
hours up untid they reach about 10 pounds. Preferably, the apparatus 100 may be used to keep
tracking the bottle feeding progress of an infagt from fime to time. For instance, the apparatus
100 may include a holder arranged to saug fit 2 bottle with customised size. Initially, the parent or
the carctaker may place an empty coatainer horizontally on a flat, stable surface of the holder
above the apparatus 100, The user may then pour the milk powder and the preheated water into

the bottle, and mix up the content 1n the bottle vigorously until the milk powder has been fully

apparatus 100 anytime during milk prs:-.paration,

Depending on the feeding habit of the infant, the bottle feeding may not be completed in
one go. For example, the infant may not consume the milk continuously and one may even
require several breaks in between. Thus, it may be particularly useful to monitor the mass of the
botte throughout a predetermined interval, te. the duration of the milk consumption process.
Advantageously, the parent or the caretaker may retrieve the data information relevant to the

content or the infznt, ¢.g. the remaining rmass in the bottle, or the consuraption rate of the infant

N
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anytime, for example during each ioterruption. Such information may be uploaded to the cloud

database stmultancously through the apparatus 100 for further data analysis.

Preferably, the size of the holder may be twilor made to snug fit with the botde. For
example, the inner circumference of the holder may tight fit the outer circumference of the bottle,
thereby ensoring the botde is placed on the apparatus 100 securely without any ulting.
Aldeernatively, a botde with a much smaller ocuter circumference may also be securely received

within the holder through an adaptor or annular ring, preferably made of resihent materials such

that the bottle would not be loosened from the apparatus 106 accidentally.

In this embodiment, the apparatus 100 mcludes a weighing device 110 for measuring the
mass of a container (not shown) provided thercon. The weighting device 110 may comprise an
upper housing 112 and a lower housing 114, where the two housing portions 112 and 114 and
the inner components of the weighing device 110 received thercin form a sandwich layer

r therebetween.,

structure 120 having an upper layer, 2 lower Jayer and an intermediate lave

I this sandwich layer structure 120, a weighing unit 206 is positioned between the upper
housing 112 and the lower housing 114 for measuring the mass of a container provided on the
upper housing 112, For instance, the weighing unit 200 may be mounted on the intermediate
layer, of which mates together with the upper housing 112 or the upper laver of the sandwich
layer structure 120, On the other band, the lower housing 114 roay be provided a standing
structure 122 underneath as a counterweight against tilting for stabilising the weighing device 110
with respect to the surface where the weighing device 110 is rested thercon, Preferably, the

standing structure 122 may further include a pair of pifllars 124 made ot clasiic materials, ez
£ s F £

rubber for vibration dampening,

Preferably, the weighing unit 200 may be a high sensitivity sensor e.g. a half bridge weight
sensor 200 for measuring the volume changed of the contaimner. Advantageously, the weight
sensor 200 may be arranged to contact directly only with the upper housing 112, thereby
eliminating any errors associated with the weighing of the lower housing 114, For instance, the
welight sensor 200 may include a pair of screws 126 for mounting the body of the weight sensor
200 to the upper housing 112 or the upper layer of the sandwich layer structure 120 through a
sensot holder 202. The weighiog unit 200 is thus isolated from the lower portion of the weighing
device 110 underneath, and this rmay significantly reduce the inaccuracy of the weighing unit 200,

In one embodiment, the weighing unit 200 may measure the total mass of a container and
the content stored thercin, The mass of the content within cach of the plurality of containers are

monitored by a plurality of measured mass during the predetermined interval and the differences

~1
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between the measured mass of the same container Le. before and after cogsumption, 1s recorded
to monior the total consumption of the conteni stored 10 one or more containers, Hach
measured roass may be obrained at a regular mterval, Advantageously, cach measured mass may
be obtained from the average of a plurality of suceessive measurements, for example, cach record

may be averaged from five measurements. The averaged mass may omit the uncertainty of the

weighing unit 200 for filtering purpose,

Optionally, the weighing unit 200 may be calibrated by a backend comparison from time
to time to maintain its measurement accuracy. For instance, the backend comparison may be
conducted with the recent readings, e.g. the six recent readings to ensure that the accuracy of the

weighing unit 200 is maintained within its tolerance range throughout the life nme.

In one embodiment, the weighing device 110 may include 2 temperature sensing unit 400
.2, 24 DONCOMNTACt termperature sensor, mote preferably an infrared sensor 400 for measuring the
temperature of the content stored in the container. Preferably, the infrared sensor 400 may be
made of transparent plastic material, thereby allowing the infrared signal 1o penctrate
therethrough. The temperature of the content is measured by the temperature sensing unit 400
based on the infrared signal reflecting from the mner portion of the continer, and each

temperature measurement is recorded by the remperature sensing unit 400 for further processing,

The temperature sensing unit 400 may be provided adjacent to the conainer and within a
readable range of the infrared radiation. For instance, the temperature sensing unit 400 may be
provided within the upper housing 112 below the container. Optionally, there may be provided
an opening at the upper housing 112, thereby altowing the intrared signal to be emitted to the
container by the temperatare sensing unit 400 and the reflecting infrared signal from the

container 1o be received by the temperature sensing unit 400 respectively.

For instance, the upper housing 112 may be provided an aperture or a transparent
window 130 between the container and the temperature sensing unit 400 whereby the infrared
signal may penetrate therethrough. The temperature sensing unit 400 may record the temperature
of the container, and in turn transmit the information associated with the temperature to the
processor 300 for further processing.

In one embodiment, the weighing device 110 may ioclude an indicator 500 for providing
an (ndication associated with the operation of the apparatus 100 to a uscr. For instance, the
indication may be visually depicted by a plurality of light indications with vatious wavclengths to

indicate the operation, such as the type of content stored in the container, power charging,



10

[
%3}

WO 2017/190678 PCT/CN2017/083146

pairing with a reroote server or a remote device, or power on/off, active mode or sleep mode of

the apparatus 100,

Preferably, the indicator 500 may be 2 ring-shaped LED indicator 500 and more
preferably transparent or at least transhicent window disposed about the circumference of the
weighing device 110 berween the upper housing 112 and the lower housing 114, The indicator
500 may be segregated into a plurality of partitions 502, 504, 506 etc. For instance, the LED
indicator 500 may be divided into 120-degree partitions along the ring 500 whereby each partdon

502, 504, 500 depicts a light indication with at least one unique colour.

Optionally, each of the indicator 500 or each of the plurality of partitions 502, 504, 506
may be provided a set of multi-colour LEDs group to provide a variety of visual status indicators
or visual effects associated with the colour of the LEDs, e.g. a circular movement and colour
changes of LED lights which are readily observable by the user through the indicator 300 or each

ot the plurality of partitions 502, 504, 500.

It one embodiment, the indication of the indicator 506 may represent the thermal statas
of the content stored in the container relative to a predefined temperature range. For instance,
the information associated with the temperature is received from the temperature sensing unit
400 by the processor 300 for further processing. Based on a predefined temperature range, the
processor 300 may provide a signal to the indicator 500 for indicating the thermal status of the
content relative to the predefined temperature range. Tor instance, the indicator 300 may provide
a first indication when the thermal status of the conteat exceeds the predefined emperature
range, and alternatively, provide 2 second indication when the thermal status of the content is
below the predefined temperature range. Thus in this embodiment, each partition 302, 504, 506
may have a plurality of colours to indicate different information, depending on the partition and
the colour as shown. Fach partition may represent a unique meaning and in turn allow users to
switch partition by pressing the button, For example in one prafcrrcd embodiment, the partiion
may be used to indicate the meal type - partition 1 Breast milk, partition 2 Formula Milk,
partition 3 Water. The light indication may also have 2 unique colour coding system. As an

example, the indicators can take the following format:

Status Color | Patition Light Status

Charging Red Al On

Fully Charged Gresn | All On

Loading Rad 1 of the partitions only On
indicating meal type
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Active Mode, connected with mobile App Blue 1 of the partitions only On
indicating meal type

Active Mode, disconnacted with mobile App White t 1 of the partitions only On
indicating meal typs

Active Mode, connected with mobile App, Blue 1 of the partitions only Cff for 0.5

finish taking measurement indicating meaal type second

Active Maode, disconnected with mobile App, White | 1 of the partitions only Off for 0.5

finish taking measurement indicating meal type second

In one cxample apphication, the temperature sensing unit 400 and the indicator 500 may
function together to monitor the femperature of hot content ¢.g. ik, thereby casurag that the
content 1s suitable for consumption by an nfant. For iastance, the temperature of the content in
the container may be measured by the temperature sensing unit 400, The indicator 300 may
provide a red hight L.e. a first indication to indicate that the milk is too hot for the baby to

L TR e
onsume, and on the other hand, provide a blue light Le. a second indication to indicate that the
milk is too cold for the baby to consume. Optionally, the mdicator 300 may prcwide a green light

or a colour different from the first and second indications as a third indication to ind > that the

temperature of the milk is suitable for consureption,

Preferably, the indication may be depicted by the ring-shaped LED indicator 500,
Alternatively, a LED indicator 410 may be located inside the temperatare sensing unit 400 and
underneath the upper housing 112 such that the indication may be observed by the user through
the aperiure of the transparent window 130, or altervatively the indication may be visible by the
user through the housing 112 and 114, Optionally, the indication may also be provided in an

application of a remote device (oot shown) in communication with the apparatas 100,

The inventors have discovered that the mass measurement operation by the weighing unit
200 may be highly battery demanding. If the weighing unit 200 is operated continuously
throughout the consumption of the content by the user, the battery of the apparatus 100 may be

irained too fast and would not be able to last unti the operation 13 complete

In one embodiment, the weighing device 110 may include 2 tilt sensing vait 600,
preferably an accelerometer 600 for sensing the tildag of the weighing device 110 and thus
selectively activate or temporarily deactivate the apparatus 100 or at least some of the
compoenents e.g. the weighing unit 200 and the teroperature sensing unit 400 or features of the
apparatus 100 based on the measured alt for power saving, For instance, when the weighing

device 110 s idled (at a resting position) i.e. no tlting s detecied over a predetermined interval by

10

12
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the it sensing unit 600, the apparatus 100 would enter a sleep mode 1500. The operation of the
device 100 with respect to one example method of mmimizing 15 power consuwmption based on

its present detected usage state is outlined 10 the flow diagram of Figure 5.

As shown in this example, when a slight tilting of the weighing device 110 is detected by
the tilt sensing unit 600, the tlt sensing unit 600 may provid fe an Inertal Measorement Unit IMU)
signal 1502 to the apparatus 100 and the apparatus 100 would switch from the sleep mode 1500
to 2 standby mode (active) 1504 for further operations, including recording of measured data
15406 or the communication with a smartphone or computer 1508 to exchange data or upload of
data to a central cloud server or system 1510 as shown ia the operation flow of Tigure 5. For

example, the weighing unit 200 may be activated to measure the mass of the container.

Advantageously, the tlt sensing unit 600 may provide a power saving function to reduce
the battery consumption of the weighing device 110 and prolong the battery life of the weighing
device 110, Furthermore, the weighing unit 200 may be activated oaly if 2 dlting act has bee
performed by the user, such that the mass would be measured intentionally at a desirable time.
Thus, this may also improve the accuracy of the measured mass and avoid any undesirable

measurements when the consumption process is stll in progress.

As shown with reference to Figure 6, in one embodiment, the processor 300 of the

weighing device 110 may include an algorithmo 310 for possessing the measured mass during the

-edetermined interval rovide informati fati he con otion of the o 1t stored
predetermined interval to provide information relating to the consumption of the content stored
in the container. Preferably, the apparams 100 may include a database 320 for storiag the dara
associated with food or beverages. For instance, the food ot beverages data may include the
corresponding nuttiton content, origin, manufacturer info, and expected market price of the
food or beverages. The nutrition uptake by a user through the consumption of the content stored

¥

in the container may be computed by the processor 300 based on the measured mass and the

data stored in the database 320. Advantageously, the total nutrition aprake by the user through a
plarality of consumptions during the predetermined inrerval may be derived by the algorithm 31(
based on the accumulared measured mass.

Preferably, the nutrition uptake by a user may be derived by the processor 300 through a
nutdent consumption computation. loitially, the type of food or beverages stored in the
container may be roatched with the food or beverages dara on the database 320 prior to the
consumption and the mass measurement by the weighing unit 200. Upon the marching is
completed, the processor 300 may obtain the corresponding nutrition content, e.g, the suggested

milk concentration ratio from the database 320 and the algorithm 310 may then convert the

11
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measured mass into the milk consumption by multiplyiog the measured mass with the obtained
concentration ratio, Advantageously, the individual consumption ot cach nuttient from the
content stored in the contamner such as carbohydrates, proteins, faf, and minerals may also be
derived by multiplying the measured mass with the nutritton information,

In one example application, the database 320 may be a local database 320 for storing food
and beverage information or tacking information for a specific brand of milk formula. The

1

database 320 may be retrieved by a smart device through a barcode-reading mechanism with an
imaging device, e.g. the camera of a smartphone. When the user need to input new types of food
and beverage consumed or the milk formula consumed by an infant, one may input the
information associated with the nutrition, for example scanning the barcode on the product or

milk tormula packaging by the imaging device.

I the event of any missing data, the application may prorapt the user to scan the barcode

on the product or mitk formulda packaging and capture the nutrition mformation. Such

information would be uploaded to a cloud database 330 and any missing information ¢.g. missing

<

item or missing brand of the formula milk would be completed by the cloud database 330. The
completed information would finally be stored on the local database 320,

Optionally, the database 320 may also include the data associated with the user info, for
example the social network account of the user, the mfant growth data including the height, mass,
head circumferences, age, and diet data of the user including the milk formula brand,

breastfceding situation, feeding frequency, duration, tme and volume.

Preferably, the database 320 may also include additional information obtained from the
internet, Inidally, the data may be obrained from online sources e.g. World Healdh Organisation
(WHO) and the information may be possessed and presented to the user with a more accessible
format in an application on a smart device. Advantageously, the data may be further possessed to
provide some guidance on the diet habit to the user, for example the recommended consumption
volume of milk of the infant.

In one embodiment, the apparatus 100 may include a holder 700 between the container
and the upper housing 112 for recetving the container thereon. Preferably, the holder 700 may be
made of matedals with a high friction cocfficient, ¢.g. sificon and more preferably, in the form of

a ring-shaped holder 700 with a cenural opening 702 for the mtrared signal of the ternperature
sensing unit 400 passing thercthrough.
In this arrangement, the surface of the holder 700 may conract with the container

extensively. Advantageously, the friction between the holder 70{) and the container on the
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contacting surface may resteain the movement of the container, thereby reducing the resulting
horizontal torce due to the undesirable orentation of the container and thus improve the

accuracy of the measured mass.

In one embodiment, the holder 700 may further inchude a valve-like structure 710 at the
lower portion thereof for contacting with the upper housing 112 withour contacting the lower
housing 114 or the outer housing 116 below the upper housing 112, as shown in Figure 4B.
Advantageously, the mass of the container and the holder 700 may only be exerted on the upper
housing 112 and the lower housing 114, and in turn moves the upper housing 112 and the lower

housing 114 downwards. The outer housing 116 remain stationary throughout the operation.

In one embodiment, the apparatus 100 may mclude a mapnetic coupling for coupling the
holder 700 to the upper housing 112, For instance, there may be provided a pair of magnets 802
and 804, of which each being provided on the opposing conwacting surfaces of the holder 700
and the upper housing 112 of the weighing device 110, Each pair of magnets 802 and 804 may be
mounted with opposite polarity for providing a coupling force between the holder and the
4d;ancnt apper housing 112, th creby achieving a snap-fit coupling. Optionally, the upper housing

112 may further include a press-fit focking structure for mounting the maguet 804

Preferably, the holder 700 may be detachably mounted on and removed from the upper
housing 112 through rotation, such that a unique and instaat alignment of the holder 700 and
upper housing 112 may be completed, Advan-‘:agf:ous}y, the holder 700 and the container may be
coupled to the upper housing 112 and detached therefrom readily for frequent replacement and

cleaning of the containert,

Alternatively, the coupling between the holder 700 and the upper housing 112 may be
implemented by a screw-cap mechanism 810, as shown in Figure 4B, The outer housing 116 may
be provided a screw-like outer surface 820 along the outer circumference for mounting the

holder 700 thereon.

Tn one embodiment, the apparatus 100 may include a circuitry arrangement 900 having a
circular and double-partition structure for dividing the hardware components into two
compartments 910 and 920 based on the functionality to maximise the space utility. The fiest
compartment 910 may receive the weighing unit 200, the temperature sensing unit 400 and a data

processing amplifier 302, The sccond compartment 920 may recerve the processor 300 and a

Bluctooth module 930 for broadeastng its Universally Unique Identfier (UUID) aand

transmitting data to a paired smart device, and the tlt sensing unit 600,
&
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Optionally, the weighing device 110 may ioclude a home button 1000 preferably at the
central bottom of the lower housing 114 positioned within an overmolded plastic 1010, For
wstance, the overmolded plastic 1010 may firmly attach the home button 1000 o the fower
housing 114 for providing a water proot and dust proot function to the housings 112 and 114,
Preferably, the bome button 1000 may be received within a button holder 1020, and roated to the
weighing uait 200, the circuitry 900 within the upper housing 112, For instance, the home button
1000 may also be held together with the weighing unit 200, the circuitry 900 and the upper

housing 112 by the pair of screws 126.

In one example arrangement, the home button 1000 may be pressed by the user and the
press motion may be detected by a microcontroller 940 of the circuitey 30, Advantageously, the
user may activate the apparatus 100 or input different parameters e.g. the type of food or
beverages to the processor 300 by pressing the home button 1000 for a predetined duration or

force magnitude 1o various scenatio,

Optionally, the apparatus 100 may be powered by a rechargeable battery 1100, The
battery 1100 may be charged by a power supply through 2 charging port 1110 e.g. a micro USB
port located on the upper housing 112, The charging port 1118 may be covered by a plasic Iid
1120 to offer water resistance to the apparatus 100 during normal operations. Preferably, the
circuitry 900 may monitor the charging current and the overall progress. For instance, the

circuitry 900 may provide a signal associated with the charging status of the apparatus 100 to the

indicator 500 for presenting a visual indication to the user.

In one example application, the weighing device 110 may receive a container, ¢.g, a baby
bottle or a baby trainer cup available in the matket through the holder 700, The user may select
the lquid type, such as breast milk, formula milk or water by pressing the home button 1000, The
weighing unit 200 may measure the mass and deliver the baby consumption nformadon to the

baby logging mobile application to record the baby diet patterns.

Optionally, the baby logging mobile application may allow the manual entry of other
necessary metrics such as infant helght, weight, and potentially milk formula brand. The mobile
application may synched with a cloud database 330, which is managed by the manufacturer and
includes an algorithm for providing ralor made recomimendations e.g. suggested nutritional
uptake for each infant user.

In yet another example application, the weiching device 110 may receive an ngredicnt
) i > Saing ¥y &

701 mounted with magnets 802, When the apparatus 100 is paired with the recipes mobile

plate

application via Bluetooth module 930, the user may measure and send the measured mass of each
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gradient listed in the recipes. In practice, the user first needs to select the ingredient being
measured on the mobile application, therehy matching the type of 1ogredient to be measured with
be data on the database 320. When the LED indicator 500 indicates a successful pairing, the
uscr may put the ingredicnt on the ingredient plare 701, Upon suceesstul measurement, the user
may tepeat the same process until all the ingredients are measured. Advantageousty, the molbile
application may generate real-time nutrition facts of cach meal. The recipes mobie application
may also customise the recipe based on the user preference such as avoidance of particular food

ingredients, goals on calories or other specific nutrient intake criteria.

In vet another example application, the weighing device 110 may receive directly a bottle
or a bowl mounted with magnets 802. The apparatus 100 may be customised for users to select

-u

their pre-set drnk types by pressing the home button 1000, The beverage logging mobile
application may altow the users to record 2 certain types of drinks and their corresponding
nutgion fact. When the apparatus 100 15 pared with the dict logging mobile application, the user
may select the food type trom the database 320, creating a new food type with the barcode
mechanist or beverage preparced with known tngredients, The apparatus 100 may measure the
mass of the beverage and sends the consumption intormation to the beverage logging molile

application to tecord beverage consurmption patteras, and to the dict logging mobile application

to record diet patternis respectively.

Optionally, the apparatus 100 may provide a growth monitoring function to the user. For
instance, the comprehensive data on baby’s growth factors on weight, length and head
circumferences, infant prowth trend may be plotted oato the WHO Growth Curve to determine

the pereentile the baby talls mnto, thereby monitoring the growth of the tnfant with respect 1o the

overall population 1o the world.

Optionally, the apparatas 100 may also provide a nutrition management function to the

ser. For instance, the apparatus 100 may correlate the infant health condition with growth and
diet pattern. With a comprehensive nutridon breakdown obrained from the measured mass, the
apparatus 100 may review if the infant has reached the Adequate Intake (Al) requirement or have
exceeded the Upper Limit (UL). The apparatus 100 may recommend a balance diet for an infant

so as to ensure the infant is under a healthy development and supplied with sufficient macro- and

micro-mutrients.

Oprtionally, the apparatus 100 may further provide an allergy prediction function to the
p ¥ ¥ ; gy p

usct, For instance, the apparatus 100 may determine if the baby is potentially allergic to particular

15
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nutrition on dairy products e.g. proteins by providing checkbozes for user to record infant allergy

symptoms and referencmg to the nfant nutrient consumption trends.

It will be appreciated by persons skilled in the art that numerous vatlatons and/or
modifications may be made to the invention as shown in the specific embodiments without
departing from the spirit or scope of the invention as broadly described. The present

embodiments are, therefore, to be considered in all respects as illustrative and not restrictive.

Any reference to prior art contained herein is aot to be taken as an admission that the

information is comimon general knowledge, unless otherwise indicated.
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CLAIMS

1. An apparatus for receivin ga cumamc‘f Lompus ng:

a weighing unit arranged to measure the mass of the container provided thereon during a

predetermined interval;

a processor arranged to possess the measured mass during the predetermined mnterval to

provide information relating to the consumption of the content stored in the container.

2, The apparatus according to claim 1, wherein the weighing unit is isolated from the lower

portion of the apparatus underneath,

3. The apparatus according to claim 1, wherein the weighing unit is received within a
saadwich layer structure baving at least an upper layer, a lower layer, and an intermediate Jaye

therebetween.

4, The apparatus according to claim 3, wherein the weighing unit is mounted on the

inermediate layer and the intermediate layer is mated with the upper laver,

5. The apparatus according to claim 3, wherein the lower layer includes a standing structure

for stabilising the apparatus.

6. The apparatus according to claim 1, wherein the weighing unit incledes 2 half bridge
weight sensor.

~
i
/

. The apparatus according to claim 1, wherein the accuracy of the weighing unit is

calibrated by a backend comparison.

3. The apparatus according to claim 1, turther comprising a teraperature sensing unit for

measuring the temperature of the content stored 10 the contamer.

9, The apparatus according to claim 8, wherein the temperature of the content is measured
by an infrared signal of the temperature sensing unit.

El

10. The apparatus according to claim 8, wherein the temperatare sensing unit is provided
below the container.
11 The apparatus according to claim 8, further comprising an aperture or 2 transparent

window between the container and the temperature scasing unit whereby the infrared signal

penetrating thercthrough,
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12. The apparatus according to claim 1, wheremn the total consumption of the content stored
11 one or more confainers during the predetermined nterval is monitored by a plurality of

measured mass.

13 The apparatus according to claim 12, wherein each measured mass is obtained at a regular
interval,
14. The apparatus according to claim 12, wherein cach measured mass is obtained from the

average of a plurality of successive measurements.

15 The apparatus according to claim 1, further comprising an indicator for providing an

indication associated with the operation of the apparatus to a user.

16. The apparatus according to claim 15, wherein the indicaton is visually depicted by a
plarality of light indications with various wavelengths.
’! -7

7. The apparatus according to claim 15, wherein the indicator is segregated into a plurality

of partitions whereby each depicts a light indication with a unique colour,

I3

18. The apparatus according ro claim 15, wherein the indicator is a ring-shaped indicator.
19, The apparatus according to claim 15, wherein the indication is provided on a remote

device in communication with the apparatus.
20. The apparatus according to claim 15, wherein the indication represents the thermal status

of the content refative to a predefined temperature range,

2% The apparatus according to claim 20, wherein the indicator provides a first indication

when the thermal status of the content exceeds the predefined ternperature range.

22. The apparatus according to claim 20, wherein the indicator provides a second indication
when the thermal status of the content is below the predefined temperature range.

23 The apparatus according to clatm 15, wherein the operation includes at feast one of the
power charging, pairing with a remote server or a remote device, and power on/off.

24, The apparatus according to claim 1, further comprising a tilt sensing unit for sensing the
tilting of the apparatus.

25. The apparatus according to claim 24, wherein the weighmg unit 1s activated or
temporarily deactivated based on the measured lt.

26. The apparatus according to claim 24, wherein the tlt sensing unit includes an

accelerometer.
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27, The apparatus according to claim 1, wheremn the processor includes an algorthm for
3 . . © p s A i 3 iy oo .
deriving the gutrition uptake by 2 user through the consumption of the content stored 10 the

container from the measured mass.

28. The apparatus according to claim 27, wherein the processor is in data communication
with a database storing the data associated with at least one of the food or beverages and the user
info.

29, The apparatus according to claim 28, wherein the food or beverages data includes the
corresponding nutdiion coatent of various food or beverages,

fal
L

food or beverages stored i th

30. The apparatus according to claim 2%, wherein the type o

contamer 1s matched with the food or beverages data prior to the consurnption.

31 The apparatus according to claim 30, wherein the total nutrition uptake by the user
through a plurality of consumptions during the predetermined interval is derived from the

accumulated measured mass.

32. The apparatus according to claim 28, wherein the food or beverages data includes at least

one of the origin, manufacturer info, and market price of the food or beverages,

33 The apparatus according to claim 28, wherein the user data includes at least one of the

height, mass, head circumferences, age, and diet data of the user.

34, The apparatus according ro claim 1, further comprising a holder for receiving the
container.,
33, The apparatus according to claim 34, wherem the friction between the holder and the

container restrains the movernent of the container, thereby improving the accuracy of the

tneasured mass.
36. The apparatus according to claim 34, wherein the holder includes a valve-like strucrure.

37. The apparatus according to claim 34, wherein the holder is made of matedals with a high

P .
friction coctticient,

38. The apparatus according to claim 34, wherein the holder s made of silicon.
39, The apparatus according to claim 34, wherein the holder is coupled to the apparatus

through a magnetic coupling,

40, The apparatus according to claim 39, further comprising a pair of magnets of which each

provided on the opposing surfaces of the holder and the apparatuas.
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