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BACKGROUND

[0005] The present invention generally relates to a measuring device and particularly relates to a

body weight measuring device for one or more users. The present invention more particularly

relates to a Wi-Fi enabled advanced and accurate body weight measuring device for storing the

measured weight readings in a server.

[0006] The weight of a person is generally referred to as a body weight of the person. Scientifically,

a weight of any object is the total mass of the object and an effect of gravity on the object. The unit

of weight may for example be kilograms (kg), pounds (lb.), or stones (st).

[0007] There are num ber of devices available at present, to measure the weight of an object of

different sizes and shapes. In hospitals, a doctor uses a medical weight measuring device to

measure a weight of the patient for analysis. Jewelers use milligram scales to measure a weight of

gold, silver and other delicate ornaments. Chemists and druggists use analytical scales t o measure

the weight of chemical powders to a very high degree of precision. There are different scales used

for different purposes.

[0008] One of the prior art methods provide a system for measuring a weight of a user that does

not provide accuracy of weight measurement when the user is not able t o stand still on the

weighing device (for example, due to old age problems or some disease). Another prior method

provides a digital display screen with memory for different users, but does not provide a given user

an easy way of uniquely identifying themselves.

[0009] Hence, there may be need for a weighing device with an easily readable digital display

screen along with alphanumeric readings optionally including decimal points for the measured

reading. Further there may be a need t o provide a weighing device with configurable buttons and a

memory to facilitate a plurality users t o store and process the past and the current weight readings

in a single weighing device. There may also be a need t o assess the stability of a user when the

weight over the weighing device fluctuates. Still further there may be a need for a weighing device

t o store measured readings as well as user details in a server via a wireless connection (for example,

a Wi-Fi connection).

[0010] The abovementioned shortcomings, disadvantages and problems are addressed herein and

which will be understood by reading and studying the following specification.



SUMMARY

[0011] One aspect of one or more embodiments of the present invention may be to provide an

accurate body weight measuring device (for example, a scale) to measure the body weight of

various kinds of users.

[0012] Yet another aspect of one or more embodiments of the present invention may be to provide

a method t o accurately measure a fluctuating body weight of the user due t o imbalance.

[0013] Yet another aspect of one or more embodiments of the present invention may be to provide

a storage unit in the body weight measuring device to store the measured weight and other details

like date and time of weight reading of one or more users.

[0014] Yet another aspect of one or more embodiments of the present invention may be to provide

one or more multifunction configurable buttons to switch ON the weighing device and measure

weight while identifying the button pressed.

[0015] Yet another aspect may be t o provide reminders to users to complete tasks like take weight

reading as preconfigured on the web portal by using illuminated buttons on the scale, audible beeps

and using the display screen t o display a message.

[0016] Yet another aspect of one or more embodiments of the present invention may be to provide

a method and a system for storing the measured weight of the user in a server with date and time

stamp of the weight reading by transmission of data from the body weight measuring device

through a wireless communication network and t o the server.

[0017] Yet another aspect of one or more embodiments of the present invention may be to provide

a portal where a user logs-in and reviews stored measured weight details in the server.

[0018] Yet another aspect of one or more embodiments of the present invention may be to provide

a method and system for storing and updating measured weight (and/or other data like body mass

index ("BM I"), body fat, and stability) to and from the server through a radio (for example, a Wi-Fi

transceiver).

[0019] According to certain inventive techniques, a body weight measuring device for measuring a

weight of a load over a period of time to generate a reading includes load sensors (for example, four

load sensors), a radio, at least one processor, and a display. The plurality of load sensors generates

load information during the reading, wherein the load information includes measurements from



each of the plurality of load sensors received over the period of time. The radio wirelessly transmits

reading information, for example, to a wireless access point. The least one processor receives the

load information from the plurality of load sensors, analyzes the load information t o determine

weight information, analyzes the load information or the weight information to determine stability

information, and communicates the reading information t o the radio, wherein the reading

information comprises the load information and the stability information. The reading information

may also include time stamp information that corresponds to a circadian time at which the reading

was taken. The stability information may include information relating t o a time duration during

which the weight information was stabilizing during the reading. The stability information may

include a series of readings from each of the load sensors over a period of time. The display receives

and displays the weight information. The display may display the stability information also. The

body weight measuring device may have a plurality of user selection buttons configured to select

different ones of a plurality of users. In this case, the at least one processor may include

information identifying the selected user in the reading information.

[0020] According to certain inventive techniques, a method for measuring a weight of a load on a

body weight measuring device over a period of time to generate a reading includes generating load

information with load sensors (for example, four sensors) during the reading. The load information

includes measurements from each of the load sensors received over the period of time. The

method also includes generating reading information by analyzing, with at least one processor, the

load information to determine weight information. The method further includes analyzing, with the

at least one processor, the load information or the weight information to determine stability

information. The reading information includes the weight information and the stability information.

The reading information may also include time stamp information that corresponds t o a circadian

time at which the reading was taken. The stability information may include information relating t o a

time duration during which the weight information was stabilizing during the reading. The stability

information may include a series of readings from each of the load sensors over a period of time.

The method also includes wirelessly transmitting the reading information, for example, to a wireless

access point via a radio, and displaying the weight information on a display. The display may display

the stability information also.

[0021] According to certain inventive techniques, a weight measuring system includes a body

weight measuring device and a server. The body weight measuring device includes a radio, an alert



indicator (for example, a speaker and/or a lamp such as a kick button illuminator), a memory, a time

clock, and at least one processor. The radio wirelessly receives at least one weight reading time (for

example, weight reading times for a first and second user). The weight reading time may include

day-of-week information. The memory stores the at least one weight reading time. The at least one

processor is configured to compare the at least one weight reading time with a current time of the

time clock. It is also configured to cause the alert indicator to emit the alert if the current time of

the time clock is greater than or equal to the at least one weight reading time. The server is

configured to receive the at least one weight reading time from a portal and transmit the at least

one weight reading time to the body weight measuring device.

[0022] These and other aspects of the embodiments herein will be better appreciated and

understood when considered in conjunction with the following description and the accompanying

drawings. It should be understood, however, that the following descriptions, while indicating

preferred embodiments and numerous specific details thereof, are given by way of illustration and

not of limitation. Many changes and modifications may be made within the scope of the

embodiments herein without departing from the spirit thereof, and the em bodiments herein

include all such modifications.



BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

[0023] FIG. 1 illustrates a top view of a body weight measuring device, according t o one

em bodiment of the present invention.

[0024] FIG. 2 illustrates a bottom view of a body weight measuring device, according t o one

em bodiment of the present invention.

[0025] FIG. 3 illustrates a digital display screen of a body weight measuring device, according t o one

em bodiment of the present invention.

[0026] FIG. 4 illustrates an access point enabled mode in a digital display screen of a body weight

measuring device, according to one em bodiment of the present invention.

[0027] FIG. 5 illustrates an error indicator in a digital display screen of a body weight measuring

device, according to one em bodiment of the present invention.

[0028] FIG. 6 illustrates a graphical user interface for configuring a body weight measuring device,

according to one em bodiment of the present invention.

[0029] FIG. 7 is a flow chart illustrating an operation of a body weight measuring device for

measuring a weight of a user, according to one em bodiment of the present invention.

[0030] FIG. 8 illustrates a body weight measuring system, according t o certain inventive techniques.

[0031] Although the specific features of one or more em bodiments of the present invention are

shown in some drawings and not in others. This is done for convenience only as each feature may

be com bined with any or all of the other features in accordance with certain inventive techniques.

The foregoing summary, as well as the following detailed description of certain inventive

techniques, will be better understood when read in conjunction with the appended drawings. For

the purposes of illustration, certain techniques are shown in the drawings. It should be understood,

however, that the claims are not limited to the arrangements and instrumentality shown in the

attached drawings. Furthermore, the appearance shown in the drawings is one of many ornamental

appearances that can be employed t o achieve the stated functions of the system.



DETAILED DESCRIPTION

[0032] In the following detailed description, a reference is made t o the accompanying drawings

that form a part hereof, and in which the specific embodiments that may be practiced is shown by

way of illustration. These embodiments are described in sufficient detail to enable those skilled in

the art to practice the embodiments and it is t o be understood that the logical, mechanical and

other changes may be made without departing from the scope of the embodiments. The following

detailed description is therefore not to be taken in a limiting sense.

[0033] One or more embodiments of the present invention provide a body weight measuring

device for measuring the body weight of the user. The body weight measuring device may include a

base for standing, a plurality of load sensors (for example, four sensors), one or more multifunction

buttons (for example, two configurable and one nonconfigurable button for switching ON the body

weight measuring device and measuring weight), a processor for processing load sensor data, a

digital display screen to display the processed measured weight, a storage unit for storing the

processed measured weight, one or more batteries for powering the body weight measuring device,

a Wi-Fi transceiver embedded in the body weight measuring device for transmitting the stored

details to the server and a portal for establishing a connection between the user and the server.

[0034] According t o one embodiment of the present invention, the base consists of a platform with

a top surface. The platform further consists of a plurality of load sensors and the top surface may be

placed over the plurality of load sensors. The top surface may be made of a glass. When a user

stands on the base of the body weight measuring device, and the top surface may press on the load

sensors on the platform to measure the user's weight. The measured weight may be displayed in

the digital display screen. The digital display screen may be provided at the top middle section of

the base. The body weight measuring device may further comprise multiple multifunction

configurable buttons. One of the configurable buttons may be referred to as a guest button. The

multifunction buttons may be provided on one or more of the sides (for example, all buttons on the

front face) of the body weight measuring device. The processor and the storage unit may be

provided inside the body weight measuring device to process and store the measured weight details

respectively. At least one internal battery may be provided for powering the time clock in the body

weight measuring device. The server may store the user details, preferences and measured weight

details remotely. An embedded radio of the body weight measuring device may assist in acquiring a

connection to the server by a wireless access point (for example, a Wi-Fi access point).



[0035] According t o one embodiment of the present invention, the body weight measuring device

comprises one or more batteries. The batteries may include an internal battery and an external

battery. The internal battery may power the time clock in the body weight measuring device. The

external battery powers general function such as switching ON the device, measuring weight of the

user, processing (calculating BM I, Difference calculation) and displaying the result. The body weight

measuring device may require only an external battery for general operation. The external battery

may be also used to power the radio embedded in the body weight measuring device.

[0036] According t o one embodiment of the present invention, the body weight measuring device

may comprise one or more multifunction configurable buttons (for example, two configurable

buttons) and at least one guest button. The first button may be configured to the user with the user

details such as name, age, height, gender, etc. from a server. Similarly, the second button may be

configured to a second user. The first or the second user actuates the respective configured button

and measures the weight by standing on the base. The second user could also be assigned t o first

user, allowing the first user to use either first or second button. The measured weight may be

stored in the storage unit corresponding to the button selected by the first and second users.

Additional users may be configured on the guest button. An unconfigured user (hereinafter referred

t o as guest user) who wants to measure weight may actuate the guest button. The guest button

may allow a guest user to measure their weight. The weight measured by using the guest button

may also be stored in the storage unit.

[0037] According t o one embodiment of the present invention, the body weight measuring device

may be switched ON by pressing any of the configurable buttons or the guest button. Once

switched ON, the body weight measuring device may remain active for a predefined time interval.

When there is no action or response from the user within the predefined time, the body weight

measuring device may switch OFF and conserve battery power.

[0038] According t o one embodiment of the present invention, the body weight measuring device

comprises a digital display screen. The digital display screen may be provided at the top middle

section on the base. The digital display screen may display the following information, which is not

limited t o name, age, gender, current weight, BM I, last recorded weight, date time etc. The body

weight measuring device may also display a differential weight by comparing the user's current

weight with a previously measured weight. A processor may perform the comparison.



[0039] According t o one embodiment of the present invention, the body weight measuring device

stores the measured weight of the user in the storage unit. The details such as name, age, height,

gender, last recorded weight, current weight, BM I etc. may be recorded in the storage unit

corresponding t o the configured buttons. When the first user again selects the respective

configured button for measuring the weight in a later date/future, the body weight measuring

device may display the current weight along with a comparison of the previously measured weight.

The comparison may be performed with the processor. The processor may perform the comparison

on the current weight and the last measured weight readings from the storage unit. The compared

result may be displayed in the digital display screen. Also, the information stored in the storage unit

may be transferred to a server when a connection may be established between the server and the

body weight measuring device through a wireless link.

[0040] According to one embodiment of the present invention, the processor may be internally

connected to the digital display screen, multifunctional configurable buttons, a guest button, and a

radio. The processor may process the details stored in the storage unit and display the result on the

digital display screen. The processor may also compare the measured weight of the user with a

medical standard weight. The medical standard weight may be the standard weight of the user with

respect t o a height and an age. The processor may compare the medical standard weight with the

measured weight of the user and display the weight difference along with an indication of

overweight, underweight or balanced weight on the digital display screen.

[0041] According to one em bodiment of the present invention, the storage unit stores a medical

weight table as per medical standards for males and females. The medical weight table may include

separate or a com bined weight table for males and females based on height and age factors. When

the first or second user measures weight in the body weight measuring device, the measured weight

along with user's age and height may be stored in the storage unit. Based on the age and the height

factors, the current measured weight may be compared with the corresponding standard weight in

the medical weight table. The comparison may be performed by a processor. The compared result

may be displayed on the digital display screen with a message indicating whether the user may be

overweight, underweight, or balanced.

[0042] According to one em bodiment of the present invention, the user measures weight. The

measured weight may be stored in the storage unit of the body weight measuring device. The

measured weight details stored in the storage unit of the body weight measuring device may be



transferred to the server using the radio for permanent record, analysis, backup, and other

requirements. The server may be updated any time as per feasibility. The user may link the server

with the body weight measuring device to update the server with new measured details. The

enabled radio may start transmitting wireless signals containing identification num ber of the body

weight measuring device and user button num ber. The identification num ber may be unique for the

body weight measuring device. The radio may search and connect to nearby computing devices.

The computing devices include but are not limited to computers, PDAs, smart phones, tablets, net

books, etc.

[0043] According t o one embodiment of the present invention, the body weight measuring device

and server are connected via a wireless router (for example, a Wi-Fi router). The body weight

measuring device may go into access point mode when the radio may be switched ON by inserting

battery into the slot. Further, the user can configure a computing device to now detect the wireless

signals and establish a connection with the body weight measuring device and access the web page

of the body weight measuring device. Still further, the user may enter the router name and network

key in the web page and establish a network connection between the server and body weight

measuring device through the router. Still further, the stored details of body weight measuring

device or of the wireless router may be verified and any new stored details in the server may be

updated.

[0044] According to one embodiment of the present invention, the user enters the user details like

login, password, age, gender height, etc., using the body weight measuring device identification

num ber and user num ber in the server via a portal. The user may measure weight by body weight

measuring device and the weight may be recorded in the storage unit. The measured weight may

be displayed on the digital display screen of the body weight measuring device. The display may

comprise the user's name, current weight, time stamp, BM I, etc. The radio may transmit the stored

measured weight related detail from the body weight measuring device to the access point using

the radio. The access point may transmit the weight related detail to the server using a

communication network (for example, the Internet).

[0045] According to one embodiment of the present invention, the communication network

between the wireless router and server may be any of a broadband, telephone line, and/or cellular

networks.



[0046] According to one em bodiment of the present invention, the server may be adapted for the

body weight measuring device. The server may be a central repository where user credentials such

as name, age; and device details such as BM I, current weight, last recorded weight, identification

num ber of the body weight measuring device are stored. The user may enter the user credentials

and body weight measuring device details in the server through the portal. The server may be

connected to body weight measuring device t o update the server. The user may facilitate

connecting the server to the body weight measuring device through the access point or router.

After connecting, the server may check for any new recorded weight details stored in the body

weight measuring device from the last updated date. If any new recorded weight detail is found in

the body weight measuring device, the same may be updated in the server. The server may store

measured weight details of the user with date and time stamp. The server may display weight

details based on age and height factor. The portal also provides setting of reminder notification.

The reminders may provide notification to the user regarding an unfinished task.

[0047] According t o one embodiment of the present invention, the body weight measuring device

provides reminder alerts to a user. The reminder may be in the form of notifications, which

indicates a user about "unfinished" or "to be done" task. The reminder may be set by the user

through the portal. The user may establish a connection between the server and the body weight

measuring device. Once a desired reminder may be set via the portal, the server may forward

reminder details to the body weight measuring device when the connection may be established

between the server and the body weight measuring device. The server may update the body weight

measuring device with reminder details set by the user. The body weight measuring device may

provide rem inders relating to any task, for example, for measuring weight. The reminder may be in

the form of audible alarm, illumination etc.

[0048] According t o one embodiment of the present invention, the body weight measuring device

adopts a method to measure weight accurately. A general problem among old age people is known

t o be a senile tremor. The senile tremor is a term used to describe the problem of shaking legs (not

able t o stand still). When the user of this problem stands on the body weight measuring device, due

t o the senile tremor the user's weight in the digital display screen fluctuates. The attempt to stand

still results in variation of the weight measurement in the body weight measuring device. The body

weight measuring device may measure a user's weight accurately by taking an average of extreme

values of the fluctuating reading - for example, the device may detect and calculate the average of



the extreme values for the lowest allowable variation (say ±0. 1 lbs.) in the weight after a fixed

duration of time (say 10 or 12 seconds) after beginning to take the weight reading. It also tracks the

time it takes to arrive at this averaged value. This time may be reported to the portal along with the

weight reading and date and time stamp.

[0049] According t o one embodiment of the present invention, the body weight measuring device

may be portable and may be easily operated by a normal user or even by a semi-skilled person.

[0050] FIG. 1 illustrates a top view of the body weight measuring device (for example, a scale),

according to one em bodiment of the present invention. The body weight measuring device

comprises a base 102. The base 102 provides a platform (for example, a platform) for measuring the

weight of a first user. The first user stands on the base 102 and the body weight measuring device

may measure the weight quickly. The measured weight of the user may be displayed on a digital

display screen 101. The digital display screen 101 may be located at the top middle section of the

base 102 as shown in FIG. 1. A storage unit (for example, volatile or non-volatile memory) may be

provided beneath the base 102. The storage unit may store a newly measured weight reading along

with a past history for the first user. The storage unit also may store a medical standard weight

table including medical standard weight for a male or a female based on height and age factors, for

example. The body weight measuring device may also measure the body weight of the first user

accurately, when the weight over the weighing device is fluctuating, by calculating the average of

extreme values for the lowest allowable variation (say ±0.1 lbs.) of the user's weight. The duration

or num ber of readings taken t o arrive at the averaged value may be reported to the portal along

with the weight reading and date and time stamp. The multifunction configurable buttons 103

(User 1), 104 (User 2), and guest button 105 are provided on one of the sides (preferably on the

front face) of the body weight measuring device. The first user selects the first button 103 and

measures weight. The button 104 may be for the second user. The guest button 105 can be

configured for up t o a num ber of guest users (for example, eight guest users). Any guest user may

be allowed t o select the button 105 by repeated pressing the button to find their respective user

num ber as displayed on the screen. The weight measured by selecting guest button 105 may be

stored in the storage unit of body weight measuring device. Similar to first user, the second user

follows the same procedure for measuring the weight. However, those skilled in the art may assign

the above configurable buttons (103 and 104) in random manner among different users without any

restriction.



[0051] FIG. 2 illustrates a bottom view of a body weight measuring device, according t o one

em bodiment of the present invention. The body weight measuring device comprises a base 102.

The base 102 consists of a platform with a top surface. The platform further consists of a plurality of

load sensors and the top surface may be placed over the plurality of load sensors 107. The top

surface may include a material such as glass but maybe made of other materials as well. The user

stands on the base 102 of the body weight measuring device and measures weight. The body

weight measuring device may also comprise an Ibs./kg/st selection switch 106. The body weight

measuring device may further comprise a battery compartment 108 for storing one or more

batteries. There may also be a battery inside the body weight measuring device. The internal

battery may power a time clock in the body weight measuring device. The second battery that a

user may insert in battery compartment 108 may be for general function such as switching ON the

device, measuring weight of the user, processing (calculating BM I, difference calculation), displaying

the result, and powering the radio em bedded in the body weight measuring device.

[0052] FIG. 3 illustrates a digital display screen of a body weight measuring device, according t o one

em bodiment of the present invention. The digital display screen 101 may be for displaying

information such as weight 306 in kg or lb. or st (not shown) 303, BM I 305, low battery indication

302, Userl (U l ) o r User2 (U2) or Guest user num ber (between U3-U10) indication, communication

status with the server 304, reading reminder, error indications, and access point setup mode. The

information may be displayed in the digital format 301 as shown in FIG. 3. The reading reminder

may be displayed on the digital display screen 101. When the processor of the body weight

measuring device receives a message from the radio to turn ON the reading reminder for USE 1

then the processor may cause display of Ul on the digital display screen 101 and/or flash the LED in

the User 1 button 103 and also may provide an audible sound (for example, a buzz or a beep) for a

pre-set time (for example, 2 sounds/sec followed by 3 second wait). The body weight measuring

device may detect a low battery condition and display a low battery indication on the digital display

screen 101 using the low battery icon 302. If a first user selects first button, a user flag indicator Ul

may be displayed on the digital display screen 101 of the body weight measuring device. The LED in

the Ul button may also be lit up and the light may stay lit during the process. The user flag indicator

" Ul " may stay on the digital display screen until the weight reading is completed and the weight

reading appears on the screen. Similarly, if a second user U2 selects second multifunction

configurable button, a user flag indicator U2 may be displayed in the digital display screen of the

body weight measuring device. The LED in the U2 button may also be lit up and stay lit during the



process. The user flag indicator " U2" may stay on the digital display screen until the weight reading

is completed and the weight reading appears on the screen. The guest user with user num ber

between U3 t o U10 may select the guest button. Guest user may select the guest button repeatedly

until his or her user flag indicator between U3 t o U10 is displayed in digital display screen. When

the GUEST button is first pressed " U3" may be displayed on the digital display screen. The lamp in

the GUEST button may also light up and the light may stay lit during the process. The user flag

indicator " U3" may stay on the digital display screen until the blood pressure reading is completed

and the blood pressure reading appears on the screen. If the GUEST button is pressed twice, " U4"

may be displayed on the digital display screen.

[0053] According t o one embodiment of the present invention, the processor displays "0.0" on the

digital display screen 101, when the body weight measuring device is ready to take a reading of the

weight 306. Once "0.0" is displayed, the user may step on the body weight measuring device and

measure his or her weight.

[0054] According to one em bodiment of the present invention, the first user Ul activates the radio

t o connect with the server. The radio may be first activated by inserting the external battery into

the slot provided in the body weight measuring device. Upon inserting the external battery 108, the

radio may be activated as an access point and the digital display screen 101 may show A P 401 as

illustrated in FIG. 4. The AP indicator (icon) 401 may be displayed in the digital display screen 101

until it times out after a configurable interval of time.

[0055] A user may connect to the body weight measuring device in the access point mode using a

computing device with a radio. User can now pull up the web page 601 of the body weight

measuring device and update the router details like name and password.

[0056] According t o one embodiment of the present invention, when processor receives a message

from the radio that the communication with server has started, then the processor may cause the

icon 304 on the digital display screen 101 t o blink. The blink rate may be 1 second "ON" and 2

second "OFF" format. Similarly, when the processor receives a message from the radio that the

radio may be communicating with the server, then the processor may stop causing the icon 304 to

blink and leave the icon in an ON state on the digital display screen 101. Similarly, when the

processor receives a message from the radio that the communication with server has ended, then

the processor may turn OFF the icon 304 on the digital display screen 101.



[0057] FIG. 4 illustrates an access point enabled mode in a digital display screen of a body weight

measuring device, according t o one em bodiment of the present invention. With respect to FIG. 4, a

user may insert the external battery into the slot 108 provided in the body weight measuring device.

The insertion of the external battery in the slot may activate the radio. The radio may go into access

point mode and display AP 401 on the display screen. The wireless signal of the access point may be

detected by a computing device of the user. After connecting the computing device t o the access

point, the user may open a webpage 601 and update the network name (for example, SSID) and

network key (password) for a wireless network (for example, a Wi-Fi network), and then disconnect

the wireless connection between the computing device and the body weight measuring device. The

user may then connect a computing device to the web portal over the Internet and enter the body

weight measuring device identification num ber and their user num ber against their account

information.

[0058] Now, the body weight measuring device may connect to the server through the wireless

router and updates may occur between the two. Similar to first user, second user may follow the

same procedures for measuring and uploading the weight.

[0059] FIG. 5 illustrates an error indicator in a digital display screen of a body weight measuring

device, according to one em bodiment of the present invention. When the processor receives a

message from the radio that communication with the server has failed, then the processor may

cause display of an error indication such as "E3" 501 on the digital display screen 101 of the body

weight measuring device as shown in FIG. 5. The error indications may include but not be limited to

" EE" for low voltage or interior circuit problem 501, El, E2, E3 for server communication failures and

E4 radio communication failure. Other error modes or conditions can be similarly defined.

[0060] FIG. 6 illustrates a graphical user interface for configuring a body weight measuring device,

according to one em bodiment of the present invention. The configuration page 601 may be

displayed via the portal. The configuration page may provide for configuring the body weight

measuring device and may display a list of saved networks (if there are any). Under the saved

networks box, three buttons (Scan, WPS-Push Button, and Manual) may be provided as shown in

FIG. 6. The buttons (Scan, WPS-Push Button and Manual) may be used for setting new network

connections. Upon selecting the Scan button, lists of active wireless networks may be displayed.

The user may select at least one network, type the password into the "credential" field next to the

network's name, and press "connect" for connecting to the preferred network. If the body weight



measuring device connects to a network, a "Successfully connected" message may be displayed. If a

connection is not established, an error message "Check the password and try again, or try one of the

other connection methods" may be displayed.

[0061] If the wireless router is a Wi-Fi router and has a WPS-Pushbutton, then the method for

setting a new network may include the steps of selecting a WPS-button on the Wi-Fi router and

selecting WPS-Pushbutton on the configuration page. If the body weight measuring device connects

t o the network then a message may be displayed indicating "Successfully connected".

[0062] If the user has the SSI D, WEP Key, or WPA password for a particular Wi-Fi network, then the

method for setting a new network may comprises selecting the "Manual" button on the

configuration page and entering the details manually. If the body weight measuring device connects

t o the network then a message may be displayed indicating "Successfully Connected".

[0063] FIG. 7 is a flow chart illustrating an operation of a body weight measuring device for

measuring a weight of a user, according t o one em bodiment of the present invention. With respect

t o FIG. 7, a user may connect the body weight measuring device with a desired computing device

and update the wireless network identification (for example, Wi-Fi SSI D) and password (credential).

The user may then disconnect the computing device from the body weight measuring device and

connect to the portal and enter the body weight measuring device identification num ber through

the web portal. The portal may prompt the user to configure certain buttons after entering the

identification num ber of the body weight measuring device. The user may select a desired button

and enter credential such as name, age, and height etc. Once the information is entered through the

portal (701), the body weight measuring device may be configured with at least one multifunction

button. The user may disconnect the computing device from the server. The configured user may

select the corresponding multifunction configured button and measures weight (702). Similarly,

another user (who is not yet configured) follows the same process of configuring another

m ultifunction configurable button. Once the user measures weight, the measured weight may be

stored in a storage unit of the body weight measuring device with the date and time stamp (703).

The processor may process the stored details in the storage unit and display on the digital display

screen along with details such as overweight, underweight or balanced weight conditions for the

user (704). The body weight measurement device may then connect t o the server using the

configured wireless network and upload the weight reading with date and time stamp to the user

account (705). At this time it may also synchronize its time clock.



[0064] The body weight measuring device of one or more em bodiments of the present invention

provides an accurate measurement of weight for all kinds of users (old age, obese, physically

disabled, senile tremor patients, etc.) by detecting and calculating the average of the extreme values

for the lowest allowable variation (say ± 0.1 lbs.) in the weight. It also may track the time it takes to

arrive at this averaged value. This time may be reported t o the portal along with the weight reading

and date and time stamp. This then can be used to track the state of unbalance or steadiness of the

user.

[0065] A time clock may be maintained in the body weight measuring device using an internal

battery. This clock may be synchronized with the portal clock whenever the body weight measuring

device connects to the portal.

[0066] A user may set reminders through the portal to their account to remind the user to

complete a task like taking a weight. Whenever the body weight measuring device communicates

with the portal it may download and store such a rem inder. At the reminder time, the respective

user button turns ON and the display shows the user num ber (e.g., Ul), and there may be an audible

sound to remind the user to complete the task.

[0067] The body weight measuring device may be portable and may also be easily operated by a

semi-skilled or a normal user.

[0068] As recited above, one or more em bodiments of the present invention provide a body weight

measuring device with kick buttons. One or more of the buttons may light up, illuminate, and/or are

otherwise identified by light when one or more of the buttons are pressed. Additionally, one or

more of the buttons may light up, illuminate, and/or are otherwise identified by light when it is time

t o take a reading. Additionally, a user may set up alarm times via the portal. These alarm times

maybe downloaded to the body weight measuring device and the body weight measuring device

may provide an audible or visible indicator (such as a beeping sound or a flashing light) when the

alarm time has arrived. Additionally, the body weight measuring device may provide an indicator on

an LCD screen and/or light up a kick button to provide a rem inder to the user t o take a weight

reading.

[0069] Additionally, one or more embodiments of the present body weight measuring device allow

a person who may be unstable or with a muscular twitch and/or tremor to successfully take a

weight reading. In operation, once the weight reading is fluctuating within an acceptable range, it

may be averaged and transmitted. For example, in the event of a tremor that causes the weight



reading to fluctuate, the weight reading may be monitored for a predetermined time (such as 5 or

10 seconds) and then averaged. If the height of the fluctuation of the weight reading caused by the

tremor is less than a cut-off threshold (such as 2%, 3%, 5%, and/or 10%, for example) then the

average of the weight recorded for the predetermined time may be transmitted as a weight reading.

[0070] Additionally, the length of time required to reach the average reading may be tracked,

recorded, and/or transmitted with or separately from the weight reading. Tracking the length of

time required to reach the average reading may provide input into a determination as t o whether

the person may be becoming more unsteady over time, for example through the progression of

Parkinson's Disease.

[0071] FIG. 8 illustrates a body weight measuring system 800, according to certain inventive

techniques. The system may include a body weight measuring device 810, a wireless router 820, a

server, 830, and a computer 840. The device 810 may communicate wirelessly with the router 820,

which in turn may communicate with the server 830 via a network such as the Internet. Thus, the

device 810 may communicate with the server 830 via the router 820. A computer 840 may

communicate with the server 830 through a portal via a network such as the Internet. The

computer 840 may also wirelessly communicate with the device 810.

[0072] The device 810 may include a radio 811, load sensors 812, a display 813, memory 814,

buttons 815, one or more lamps 816, a speaker 817, and a processor 818. The radio 811, display

813, speaker 817, and lamps 816 may be controlled by the processor 818. The load sensors 812,

buttons, 815, and radio 811 may provide information to the processor 818.

[0073] The radio 811 may include a transceiver that wirelessly transmits and receives signals

to/from the router 820 and/or computer 840. The radio 811 may include a Wi-Fi transceiver (for

example, a transceiver that is compliant with the Institute of Electrical and Electronics Engineers'

802.11 standards). The processor 818 may transmit data to the radio 811, which in turn transmits

the data to the router 820 or computer 840. The radio 811 may also communicate wirelessly

received data to the processor 818. The radio 811 may communicate other information with the

processor 818, such as whether a wireless link exists, the identity of wireless nodes and networks,

error messages, or the like.

[0074] The load sensors 812 (for example, load cells) may generate a signal (for example, load

information) in response to an applied load. There may be four load sensors 812 (for example, in

the arrangement depicted in FIG. 2). Load information may be communicated from the sensors 812



t o the processor 818 where it is received. The load information may be used t o determine a weight

a load (for example, a weight of a user) on the device 810.

[0075] The display 813 may be an LED, LCD, or other type of display. The display 813 may be

backlit. The display 813 may receive display information from the processor 818 and responsively

form a visual arrangement t o communicate the display information to a user.

[0076] The memory 814 may be a volatile or non-volatile memory and may communicate with the

processor 818. The memory 814 may store various types of information disclosed herein. The

memory 814 may be integrated with the processor 818, for example, in a chip. The memory 814

may include one or more memories. Similarly, the processor 818 may include one or more

processors.

[0077] Buttons 815 may include buttons that can be actuated by a user. The buttons 815 may be

arranged to be pressed by hand or by foot (for example, a kick button). Kick buttons may be located

proximally, in, or on a front surface of the device 810 (for exam ple, a surface below a top surface of

the device 810). Some of the buttons 815 may be configurable. For example, actuation of some

buttons 815 may cause the processor 818 to perform a user-configurable activity. Such activity may

be configurable through the computer 840. The computer 840 may program the device 810 to

perform a configurable activity either through direct communication with the device 810 or

communication through the server 830 and the router 820. Configurable parameters discussed

above may be stored in the memory 814. According to certain inventive techniques, User 1 and

User 2 buttons are configurable to cause the device 810 t o communicate weight and related

readings t o the server 830 associated with a given user. Other buttons may include a power button,

a radio enable/disable button, an illumination button, or a Guest button. The Guest button may not

be configurable and may not cause the device 810 to communicate weight and related readings to

the server 830.

[0078] Lamps 816 may cause illumination of various parts of the device 810. For example, one

lamp 816 may illuminate the display 813 (from the front or back). Other lamps 816 may illuminate

buttons 815. For example, a lamp 816 may provide visual feedback to a user to indicate that a

button 815 has been pressed. A lamp 816 may be used as a reminder to the user to take action, as

will be further discussed below. A lamp 816 may include one or more LEDs or other light-emitting

devices.



[0079] A speaker 817 may generate sounds. For example, the speaker 817 may make beeps or

other sounds to alert a user to a given condition (for example, low battery or loss of network

connectivity) or alarm time, as will be discussed in more detail below.

[0080] According to certain inventive techniques, the processor 818 may receive load information

from the sensors 812. From this load information, the processor 818 may determine weight

information that corresponds t o the weight of a user. From the load information or the weight

information, the processor may determine stability information. The stability information may be a

metric that quantifies the perceived stability of a user on the device 810.

[0081] One way of determining stability information is as follows. The processor 818 determines

weight information over time from the load information. The processor 818 may determine how

long it takes for the weight information t o stabilize. This duration may be a type of stability

information. To determine the duration, the following procedure may be implemented. First, a

stability threshold is predetermined. Such a threshold may be ± 0.1 lbs. (although other types of

thresholds could be applicable, such as ± 0.1 % of the total weight). Second, a num ber of required

stable readings is predetermined. Such a num ber may be eight. Weight information is then

generated periodically (for example, once every 62.5 ms, or 16 samples per second). A timer is

started once the first weight has been determined. After a weight determination has been made,

the weight is compared t o the previously determined weight. If the difference between the two

weights is less than the threshold, then a counter is increased. If the difference between the two

weights is greater than the threshold, then the counter is reset to zero. Once the counter reaches

the required num ber of stable readings, the timer is checked to determine the duration of the

stabilization process. This duration may be a type of stability information. For example, if the

duration is around four seconds, the user may be relatively stable. If the duration is eight or more

seconds, the user may be relatively unstable.

[0082] If the weight does not stabilize within 10 seconds, then the stabilization algorithm may

restart, but using a greater threshold, such as ± 0.2 lbs. If this threshold does not result in sufficient

stabilization, then the threshold may be increased t o ± 0.4 lbs., for example, and the process is

repeated.

[0083] Stability information may include information other than the duration discussed above.

Stability information may include raw or processed data for each of the load sensors averaged or

over time. For example, stability information may include a series of readings from each of the load



sensors over a period of time. Stability information may include raw or processed weight

information averaged or over time. Stability information may include left and right foot stability

information averaged or over time. Left foot information may correspond to two left-side load

sensors. Right foot information may correspond to two right-side load sensors.

[0084] Using the weight information and/or stability information, the processor 818 may generate

reading information. Reading information may include other information, such as time stamp

information. The time stamp information may correspond t o a time of day (that is, a circadian time)

at which a reading was taken. Such time stamp information may be approximate, for example,

when the reading information includes a series of data taken over time (for example, the time stamp

may correspond to the last data obtained).

[0085] The reading information may also include information identifying a selected user. For

example, such identifying information may be established when a user actuates the User 1 or User 2

button. Some or all of the reading information (for example, weight information and stability

information) may be displayed on the display 813. Some or all of the reading information may be

transmitted by the radio 811 to the server 830 via the router 820.

[0086] According to certain inventive techniques, the device 810 can provide alerts to alert a user

as to an event, such as an alert for the user to weigh himself or herself. The device 810, through the

radio 811, may receive one or more weight reading time from the server 830 or from the computer

840. According to one illustrative example, only one weight reading time is received. The weight

reading time is stored in the memory 814. The processor 818 includes a time clock which is checked

against the weight reading time. When the time clock is greater than or equal to the weight reading

time, the processor causes an alert to be emitted through an alert indicator. The alert indicator may

be the speaker 817 and/or one or more of the lamps 816. For example, the speaker 817 may emit a

sound (for example, a beep or buzz). As another example, a lamp 816 may illuminate. According to

one example, a given user button (for example, a kick button) is illuminated to alert the user that it

is time to measure weight.

[0087] The following example is illustrative of the operation of system 800. The device 810 has

three kick buttons - User 1, User 2, and Guest. An individual employs the computer 840 to

wirelessly communicate with the device 810. The computer 840 sets up the device 810 to wirelessly

communicate with the router 820. The individual also employs the computer to communicate with

the server 830 via a portal. The device 810 is set up by storing device 810 identifying information



(for example, serial num ber) in the server via the portal. The individual also employs the computer

840 to enter details about two users of the device 810 into the server 830. These details include

each user's name, height, weight, and age. In this example, User 1 is set up as Jim, who is 5Ί 0", 180

lbs. (initially), and 35 years old. User 2 is set up as Jane, who is 5'5", 120 lbs. (initially), and 32 years

old. This information is then transmitted from the server 830 to the device 810 via the router 820.

It should be understood that such information may be communicated directly from the computer

840 to the device 810. The device 810 may, in turn, communicate such information to the server

830 via the router 820.

[0088] The individual also employs the computer 840 to enter weight reading alarm times for Jim

and Jane into the server 830. Alarms are set for Jim at 6:30 AM on Monday-Friday and at 8:00 AM

on Saturday and Sunday. Alarms are set for Jane at 6:00 AM on Monday-Friday and at 7:30 AM on

Saturday and Sunday. It should be understood that such information may be communicated directly

from the computer 840 to the device 810. The device 810 may, in turn, communicate such

information t o the server 830 via the router 820.

[0089] When the time clock of the device 810 reaches one of Jim's alarm times (Monday at 6:30

AM ), the device 810 emits a beep characteristic for User 1 and illuminates the User 1 kick button.

Jim is thus prompted t o measure his weight. Jim walks t o the device 810 at and actuates the

illuminated User 1 kick button. The lamp turns off, and thus the User 1 kick button is no longer

illuminated by the lamp. Jim then steps on the device 810 at 6:32 AM and reading information is

generated. Jim is now 182 lbs. It took 4.5 seconds for Jim's weight to stabilize on the device 810.

The device 810 then transmits the following information to the server 830: User 1; 182 lbs.; 4.5

seconds to stabilize; 6:32 AM on Monday. The server 830 then stores this information under Jim's

profile.

[0090] Jim then logs into the server 830 with computer 840 and views his weight over time in the

portal. Jim sees that his weight has gone up. Jim also views his stability over time. Jim sees that he

has become more stable.

[0091] When the time clock of the device 810 reaches one of Jane's alarm times (Tuesday at 6:00

AM ), the device 810 emits a beep characteristic for User 2 and illuminates the User 2kick button.

Jane is thus prompted t o measure his weight. Jane walks to the device 810 at and actuates the

illuminated User 2 kick button. The lamp turns off, and thus the User 2 kick button is no longer

illuminated by the lamp. Jane then steps on the device 810 at 6:02 AM and reading information is



generated. Jane is now 118 lbs. It took 5.3 seconds for Jane's weight t o stabilize on the device 810.

The device 810 then transmits the following information to the server 830: User 2; 118 lbs.; 8.3

seconds to stabilize; 6:02 AM on Tuesday. The server 830 then stores this information under Jane's

profile.

[0092] Jane then logs into the server 830 with computer 840 and views her weight over time in the

portal. Jane sees that her weight has gone down. Jane also views he stability over time. Jane sees

that she has become less stable. The server 830 has performed additional processing on the

stability information, and Jane is notified that she may have one or more conditions affecting her

stability.

[0093] It will be understood by those skilled in the art that various changes may be made and

equivalents may be substituted without departing from the scope of the novel techniques disclosed

in this application. In addition, many modifications may be made to adapt a particular situation or

material to the teachings of the novel techniques without departing from its scope. Therefore, it is

intended that the novel techniques not be limited to the particular techniques disclosed, but that

they will include all techniques falling within the scope of the appended claims. It is to be

understood that the phraseology or terminology employed herein is for the purpose of description

and not of limitation. Therefore, while the embodiments herein have been described in terms of

preferred embodiments, those skilled in the art will recognize that the em bodiments herein can be

practiced with modification.



CLAIMS

1. A body weight measuring device for measuring a weight of a load over a period of time to

generate a reading, the body weight measuring device comprising:

a plurality of load sensors configured to generate load information during the reading,

wherein the load information includes a plurality of measurements from each of the

plurality of load sensors received over the period of time;

a radio configured to wirelessly transmit reading information;

at least one processor configured to:

receive the load information from the plurality of load sensors;

analyze the load information to determine weight information;

analyze at least one of the load information or the weight information to determine

stability information; and

comm unicate the reading information to the radio, wherein the reading information

comprises the load information and the stability information; and

a display configured to receive and display the weight information.

2. The body weight measuring device of claim 1, wherein the plurality of load sensors comprises four

load sensors

3. The body weight measuring device of claim 1, wherein the reading information comprises time

stamp information corresponding to a circadian time at which the reading was taken.

4. The body weight measuring device of claim 1, wherein the stability information comprises

information relating to a time duration during which the weight information was stabilizing during

the reading.



5. The body weight measuring device of claim 1, wherein the display is further configured to display

at least a portion of the stability information.

6. The body weight measuring device of claim 1, further comprising a plurality of user selection

buttons configured to select different ones of a plurality of users,

wherein the at least one processor is further configured to include information identifying

the selected user in the reading information.

7. The body weight measuring device of claim 1, wherein the stability information comprises a

series of readings from each of the plurality of load sensors over a period of time.

8. A method for measuring a weight of a load on a body weight measuring device over a period of

time to generate a reading, the method comprising:

generating load information with a plurality of load sensors during the reading, wherein the

load information includes a plurality of measurements from each of the plurality of

load sensors received over the period of time;

generating reading information by analyzing, with at least one processor, the load

information to determine weight information, and analyzing, with the at least one

processor, at least one of the load information or the weight information to

determine stability information, wherein the reading information includes the

weight information and the stability information;

wirelessly transmitting the reading information with a radio; and

displaying the weight information on a display.

9. The method of claim 8, wherein the plurality of load sensors comprises four load sensors

10. The method of claim 8, wherein the reading information comprises time stamp information

corresponding to a circadian time at which the reading was taken.



11. The method of claim 8, wherein the stability information comprises information relating to a

time duration during which the weight information was stabilizing during the reading.

12. The method of claim 8, further comprising displaying at least a portion of the stability

information with the display.

13. The method of claim 8, wherein the stability information comprises a series of readings from

each of the plurality of load sensors over a period of time.

14. A weight measuring system including:

a body weight measuring device including:

a radio configured a wirelessly receive at least one weight reading time;

an alert indicator configured to emit an alert;

a memory configured to store the at least one weight reading time;

a time clock; and

at least one processor configured to:

compare the at least one weight reading time with a current time of the

time clock;

cause the alert indicator to emit the alert if the current time of the time

clock is greater than or equal t o the at least one weight reading time; and

a server configured to:

receive the at least one weight reading time from a portal; and

transmit the at least one weight reading time to the body weight measuring device.



15. The weight measuring system of claim 14, wherein the alert indicator comprises a speaker and

the alert comprises a sound.

16. The weight measuring system of claim 14, wherein the alert indicator comprises a lamp and the

alert comprises a light.

17. The weight measuring system of claim 16, wherein the alert indicator comprises a kick button

illuminator.

18. The weight measuring system of claim 14, wherein the at least one weight reading time

comprises a weight reading time for a first user and a weight reading time for a second user.

19. The weight measuring system of claim 14, wherein the at least one weight reading time

comprises day-of-week information.

20. The weight measuring system of claim 19, wherein the at least one weight reading time

comprises a first weight reading time on a first day-of-week and a second weight reading time on a

second day-of-week different from the first day-of-week.
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