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WEARABLE WORD COUNTER 
2 

various users with desired information or entertainment. 
Many wearable devices have been implemented as health 
care or health monitoring devices and are used to monitor 
heart rate, blood pressure, physical activity levels, body 

This application is a Continuation-In-Part of and claims 
priority to U.S. patent application Ser. No. 15/191,688, filed 
Jun. 24, 2016, which claims priority to U.S. Provisional 
Patent Application No. 62/184,291, filed on Jun. 25, 2015, 
which are incorporated by reference in their respective 
entireties. 

5 temperature, and other physical indications for the ill and for 
high performance athletes. 

It is therefore one object of this disclosure to provide a 
wearable device that counts the number of words spoken to 
or heard by a user in real-time. Another object of this 

BACKGROUND 

1. Technical Field 

This disclosure relates generally to a wearable device. 
More specifically, the device disclosed herein relates to a 
device that may be worn by a user to count a number of 
words heard by or spoken to the user over a period of time. 

10 disclosure is to provide a wearable word counting device to 
count the number of words spoken to or heard by a user and 
transmit a real-time word count to another device. Another 
object of this disclosure is to provide a wearable device that 
streams information to a remote device with greater pro-

15 cessing power. Another object of this disclosure is to provide 
a wearable device capable of performing speech analysis in 
a low-power environment. 

2. Description of the Related Art 
20 

Child rearing and development is often one of the most 
daunting tasks that new parents face. However, many par­
ents simply lack the knowledge and tools to objectively 
track a child's development in the child's early years when 
brain development is most rapid. Moreover, recent studies 25 

have shown a correlation between brain development in 
young children and the degree of interaction they have with 
parents and others. Specifically, a high degree of correlation 
exists between the quantity of words spoken to a baby and 
brain development in children younger than three years old. 30 

Given that the number of words spoken to a baby predicts a 
baby's intelligence and that a person's intelligence stabilizes 
for life by pre-school, the number of words spoken to a child 
between birth and age three largely sets the child's mental 
ability trajectory for the child's lifetime. 35 

In order to track the number of words spoken to children 
for these studies, researchers used cassette tapes or digital 
speech recorders to record conversations in the homes of 
young children. Once the recordings were completed, 
researchers tediously transcribed the recordings and manu- 40 

ally counted each word heard by or spoken to a young child. 
This method of counting words spoken to a child is pro­
foundly inefficient in terms of effort and time effectiveness. 
While these technologies made it possible to manually count 
the words spoken to a child they are inadequate to do any 45 

more than make a recording of conversations for later 
transcription. Other more rudimentary methods for counting 
the number of words heard by or spoken to a child have also 
included an observer manually counting words as the words 
are spoken to a child. 50 

One difficulty in monitoring the number of words spoken 
to a child is that between birth and three years of age, most 
children become ambulatory and move away from, and out 
of recording range of, conventional stationary recording 
devices. However, with the advent of wearable devices, also 55 

known as "wearables," mobile processing power has been 
substantially increased allowing previously stationary 
devices to become portable. As processing power per unit of 
physical space has increased, wearables have gained in 
popularity with the general public by incorporating process- 60 

ing power into articles of clothing or devices that attach to 
the head, hands, feet, arms, legs, or other body parts of their 
users. Several examples of wearable devices include a 
calculator wristwatch, eye glasses that incorporate heads-up 
displays, ear muffs or hats that incorporate head phones or 65 

ear buds, smart watches, smart headbands, smart pedom­
eters, and a host of other implementations that provide 

SUMMARY 

Consistent with embodiments disclosed herein, a system 
for providing child activity data to a health care provider via 
a word counter device. The word counter device monitors 
the number of words spoken to a child, the child's activity 
level, and the child's routine and collects corresponding 
data. The word counter device may connect directly or 
indirectly to a server computer which provides data col­
lected by monitoring the child to a healthcare provider 
dashboard. 

Also disclosed herein is a system that provides the health­
care provider with information about a child's activity. The 
system receives data about the child and provides the data as 
a graphical user interface on a screen of a device associated 
with the healthcare provider for review. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings illustrate an embodiment of 
a wearable word counter. 

FIG. 1 illustrates a block circuit diagram of the wearable 
word counter. 

FIG. 2 illustrates a series of waveforms representative of 
various stages of the block circuit diagram illustrated in FIG. 
1. 

FIG. 3 illustrates an exemplary system for communicating 
child activity data to a healthcare provider user interface. 

FIG. 4 illustrates an exemplary health care provider 
graphical user interface. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

In the following description, for purposes of explanation 
and not limitation, specific techniques and embodiments are 
set forth, such as particular techniques and configurations, in 
order to provide a thorough understanding of the device 
disclosed herein. While the techniques and embodiments 
will primarily be described in context with the accompany­
ing drawings, those skilled in the art will further appreciate 
that the techniques and embodiments may also be practiced 
in other similar devices. 

Reference will now be made in detail to the exemplary 
embodiments, examples of which are illustrated in the 
accompanying drawings. Wherever possible, the same ref­
erence numbers are used throughout the drawings to refer to 
the same or like parts. It is further noted that elements 
disclosed with respect to particular embodiments are not 
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restricted to only those embodiments in which they are 
described. For example, an element described in reference to 
one embodiment or figure, may be alternatively included in 
another embodiment or figure regardless of whether or not 
those elements are shown or described in another embodi­
ment or figure. In other words, elements in the figures may 
be interchangeable between various embodiments disclosed 
herein, whether shown or not. 

4 
series of waveforms 200 that are used herein to explain the 
elements of analog low power circuit 105. 

For example, analog input receiver 115 may be imple­
mented as a microphone installed within wearable word 

5 counter 100 that receives analog input, such as a speech 
signal. In this embodiment, the microphone within analog 
input receiver 115 may be positioned within wearable word 
counter 100 in such a way as to be relatively unobstructed 
from the user's aural environment. That is to say, the FIG. 1 illustrates a block circuit diagram of wearable 

word counter 100. Wearable word counter 100 includes an 
analog low power circuit 105 that is coupled to a digital 
microcontroller circuit 110. In one embodiment, wearable 
word counter 100 includes a battery, not shown, which 
supplies power to both analog low power circuit 105 and 
digital microcontroller circuit 110. During use, the battery 
within wearable word counter 100 supplies power sufficient 
for analog low power circuit 105 and digital microcontroller 
circuit 110 to operate for an extended time period. For 
example, in one mode of operation, the battery within 
wearable word counter 100 supplies sufficient power for 20 

wearable word counter 100 to operate for a period ofup to 

10 microphone may be positioned within wearable word coun­
ter 100 such that the microphone will detect any spoken 
words that would be heard by the user, for example. Audio 
input waveform 205 shows a representation of three syl­
lables spoken by, for example, a parent to a small child as 

15 detected by a microphone within analog input receiver 115 
shown in FIG. 1. 

After analog input receiver 115 receives analog input, one 
or more linear analog filters 120 remove undesirable por­
tions of the analog input signal. Although referred to in the 
plural, linear analog filters 120 may be implemented as a 
single filter or in combinations of various filters. Linear 

a week. The battery within wearable word counter 100 may 
be a rechargeable battery, allowing the battery within wear­
able word counter 100 to be recharged during periods of 
non-use. 

In use, wearable word counter 100 is portable. For 
example, wearable word counter 100 may be attached to a 
user, such as a child, or, alternatively, attached to the user's 
clothing. Thus, in one embodiment, wearable word counter 
100 may be attached to the user or the user's clothing in a 
way that does not restrict the ability of the user to move or 
play. Wearable word counter 100 may further be positioned 
on the user or user's clothing such that it may be unob­
structed to the aural environment of the user to whom it is 
attached. Wearable word counter 100 may move with the 
user as the user travels in a physical environment. In one 
embodiment, wearable word counter 100 may be removed 
when the user sleeps because a user is generally not per­
ceptive of sounds during sleep. 

analog filters 120 may be implemented as low pass filters, 
high pass filters, all pass filters, band pass filters, band reject 
filters, and any other type of analog filter. Linear analog 

25 filters 120 may, for example, be implemented to remove 
portions of the analog input that fall outside the hearing 
ability of a human being. For example, linear analog filters 
may filter out any portions of analog input above 20 kHz, 
leaving the portion of the analog input between O Hz and 20 

30 kHz. Linear analog filters 120 may be implemented in such 
a way as to remove noise from the analog input. Linear 
analog filters 120 may be further implemented in such a way 
as to remove portions of the analog input that would be 
inconsistent with human speech. For example, the frequency 

35 range of voiced speech typically occurs in the range of 100 
Hz to 3 kHz. Linear analog filters 120 may be implemented 
to remove any portion of the analog input that falls outside 
the range of 100 Hz to 3 kHz, for example. Any particular 
implementation of linear analog filters 120 may be imple-

40 mented to meet any desirable range of analog input received 
by analog input receiver 115. Filtered audio input waveform 
210 of FIG. 2 shows the same three syllables that are shown 
in audio input waveform 205 after those words have been 

Because wearable word counter 100 is portable and 
powered by a battery, it is advantageous that battery power 
consumed by wearable word counter 100 is minimized. 
Accordingly, wearable word counter 100 reduces power 
consumption by implementing analog low power circuit 
105. Analog low power circuit 105 consumes far less battery 45 

power than other technologies, such as a digital signal 
processor, and others, while providing sufficient functional-

subjected to filtering via linear analog filters 120. 
Once filtering is complete, a filtered signal is produced by 

linear analog filters 120 and is provided to gain amplifier 
stage 125. Gain amplifier stage 125 is used to amplify and 
enhance the filtered signal. Amplifying the filtered signal 
increases the amplitude of the filtered signal and makes the 

ity to detect individual words spoken to a user of wearable 
word counter 100. Thus, at least one advantage of wearable 
word counter 100 is that analog low power circuit 105 
consumes very little battery power. In general, a physical 
size of a battery is proportional to the amount of electrical 
voltage and electrical current produced by the battery. 
Accordingly, because wearable word counter 100 utilizes 
analog low power circuit 105, the physical size of wearable 
word counter 100 may be substantially smaller than a similar 
device that utilizes digital signal processing technology. A 
smaller physical size for wearable word counter 100 is less 
cumbersome to a user, interferes less with the user's move­
ment, and is lighter allowing the user to bear the weight of 
wearable word counter 100 more easily. Wearable word 
counter 100 may be implemented with each of the elements 
shown in FIG. 1 in a single housing. 

Analog low power circuit 105 within wearable word 
counter 100 includes an analog input receiver 115, linear 
analog filters 120, a gain amplifier stage 125, an envelope 
detector 130, and a threshold detector 135. FIG. 2 shows a 

50 filtered signal large enough to measure or compare to a 
threshold, as will be discussed below. For example, ampli­
fied filtered waveform 215 shown in FIG. 2 shows clearly 
three distinct syllables that were received as analog input, 
filtered by the linear analog filters 120, and amplified in gain 

55 amplifier stage 125. This amplified signal is provided to 
envelope detector 130. 

Envelope detector 130 operates as a waveform smoothing 
function on the amplified signal provided to envelope detec­
tor 130. Generally, a capacitor is slowly charged and dis-

60 charged by the amplified signal, which produces a waveform 
similar to that shown as envelope waveform 220, shown in 
FIG. 2. Thus, envelope detector 130 removes each frequency 
spike of the original analog input in favor of providing a 
smoothed waveform representative of the three syllables 

65 originally spoken to the user of wearable word counter 100. 
Envelope detector 130 provides this smoothed signal to 
threshold detector 135. The term "smooth waveform" or 
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"smoothed waveform" means a waveform substantially free 
from frequency spikes. One example of a smoothed wave­
form is shown as envelope waveform 220, shown in FIG. 2. 

6 
speech directed to the baby. Accordingly, wearable word 
counter 100 may adjust the counting of words to account for 
more complex speech by adjusting the syllable to counted 
word ratio. For a baby younger than 6 months old, in one Tbreshold detector 135 applies a threshold level to the 

smoothed signal to determine what portions of the analog 
input do and do not correspond to a spoken syllable. In one 
embodiment, threshold detector 135 may be implemented as 
a voltage detector or a current detector implemented as 
voltage comparators. Other types of threshold detectors are 
possible. In practice, threshold detector 135 detects any 
portion of the smoothed signal generated by envelope detec­
tor 130 that exceeds a particular amplitude (current or 
voltage). As shown in FIG. 2, threshold waveform 225 
denotes that the smoothed signal shown in envelope wave­
form 220 exceeds the threshold amplitude in three portions 
of threshold waveform 225. Threshold detector 135 converts 
the smoothed signal into a square wave, showing the three 
syllables spoken to the user and eliminating any portion of 
the smoothed signal that does not meet or exceed the 
particular amplitude determined to correspond to a syllable 
of speech. The square wave is provided by threshold detec­
tor 135 to syllable detector 140. 

5 hypothetical example, wearable word counter 100 may use 
a syllable to counted word ratio of one syllable to one 
counted word (i.e., one syllable is counted as one word). For 
a baby older than 6 months, in another hypothetical 
example, wearable word counter 100 may use a syllable to 

10 counted word ratio of 1.5 syllables to one counted word (i.e., 
for every 1.5 counted syllables, one word is counted). For 
babies older than a year, in another hypothetical example, 
wearable word counter 100 may use a syllable to counted 
word ratio of 2 syllables to one counted word (i.e., for every 

15 2 counted syllables, one word is counted). Syllable detector 
140 may adjust this syllable to counted word ratio based on 
the age of the user of wearable word counter 100. 

Syllable detector 140 constantly monitors speech directed 
to the user of wearable word counter 100 and counts the 

20 syllables detected. Once syllable detector 140 applies the 
syllable to counted word ratio, a number of words spoken to 
the user is determined. In one embodiment, this number of 
words spoken to the user may be transmitted by wearable 
word counter 100 to a mobile device. Any mobile device 

Syllable detector 140 is implemented by a processor in 
digital microcontroller circuit 110. The processor in digital 
microcontroller circuit 110 within wearable word counter 
100 can include a combination of one or more application 
programs and one or more hardware components. For 
example, application programs may include software mod­
ules, sequences of instructions, routines, data structures, 
display interfaces, and other types of structures that execute 30 

operation. Further, hardware components may include a 
combination of processors, microcontrollers, busses, vola­
tile and non-volatile memory devices, non-transitory com­
puter readable memory device and media, data processors, 
control devices, transmitters, receivers, antennas, transceiv- 35 

ers, input devices, output devices, network interface devices, 
and other types of components that are apparent to those 
skilled in the art. 

25 may be suitable for receiving information from wearable 
word counter 100. Conventional mobile devices include 
devices that are capable of running a software application, 
such as a smart phone, a tablet, a personal computer, a 
desktop computer, a music storage and playback device, a 
personal digital assistant, or any other device capable of 
implementing a software application. 

In one embodiment, digital microcontroller circuit 110 
(and/or syllable detector 140) may automatically adjust an 
amplification and a threshold level for received audio input 
based on ambient noise in a particular aural environment. 
For example, in a noisy room, digital microcontroller circuit 
110 may sample the aural environment to determine a "noise 
floor" for that environment. The noise floor may also be 
referred to as ambient noise. During speech, the ambient 

40 noise is increased. In order to recognize speech in relatively 
noisy aural environments, digital microcontroller circuit 110 
may adjust the amplification and threshold levels discussed 
above such that only speech directed to the user of wearable 
word counter 100 meets or exceeds the adjusted threshold 

Syllable detector 140 receives the square wave from 
threshold detector 135 and compares the square wave 
received from threshold detector 135 against a square wave 
duration threshold. Any square wave with a duration less 
than a minimum time duration threshold is discarded. Simi­
larly, any square wave with a duration greater than a 
maximum time duration threshold is also discarded. Any 
square wave with a duration greater than the minimum time 
duration threshold and less than the maximum time duration 
threshold is representative of a syllable spoken to a user of 
wearable word counter 100. Accordingly, syllable detector 
140 aggregates the number of syllables spoken to the user. 50 

Typically, adults speak to babies using monosyllabic words. 
Thus, the syllable to counted word ratio spoken to a baby 
may be approximately 1: 1. However, as a child grows, adult 
speech directed to the child gains complexity, using both 
monosyllabic and polysyllabic words. Thus, as a baby grows 55 

into a child, the number of syllables per individual word 
spoken to the child increases. Accordingly, syllable detector 
140 may monitor the age of the user and adjust the syllable 

45 level. This automatic adjustment ensures that the syllable 
count remains accurate because ambient noise falls short of 
meeting an automatically set threshold for a particular aural 
environment. Thus, ambient noise is not reflected in the 

to counted word ratio to count the number of words spoken 
to the user of wearable word counter 100 as a child grows 60 

from infancy. 
For example, adults speaking to babies may not use 

complete sentences. An adult speaking to a baby may point 
to a dog and say "dog, dog, dog" while an adult speaking to 
a toddler may point to a dog and say "do you see the furry 65 

puppy?" In such a case, the adult's speech directed to a 
toddler is substantially more complex than the adult's 

syllable count. 
In another embodiment, wearable word counter 100 may 

transmit information to one or both of a mobile device and 
a non-mobile device. For example, wearable word counter 
100 may be provided with a docking station designed to 
remain tethered to a non-mobile power supply. The docking 
station may operate using alternating current power supplied 
from an electrical outlet in, for example, a home. In one 
embodiment, the docking station may be configured to 
recharge the battery or batteries within wearable word 
counter 100 when the docking station is connected to 
wearable word counter 100. The docking station may 
receive information from wearable word counter 100 wire-
lessly, through a wired connection, and/or through a corre­
sponding male and female connector disposed within wear­
able word counter 100 and the docking station. The docking 
station may have a separate ability to connect to a mobile 
device, a server, a cloud computer, or any other device using 
a wired or wireless connection to provide information 
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user of wearable word counter 100 provided over the 
wireless communication connection by wearable word 
counter 100. The mobile device may transmit the recorded 
analog signal to a server or to a cloud computer for more 

received from wearable word counter 100 to other devices. 
The mobile device may display information, including word 
count information, received from wearable word counter 
100. The docking station may further implement any func­
tionality of the mobile device described herein. 

In one embodiment, wearable word counter 100 may 
connect to the mobile device or to the non-mobile device 
using a wireless communication connection. For example, a 
wireless communication connection may be implemented 
using a Bluetooth wireless communication link. Numerous 
other types of communication links may also be imple­
mented including Wi-Fi, ZigBee, Z-Wave, RF4CE, Ether­
net, telephone line, cellular channels, or others that operate 

5 advanced speech processing or perform speech analysis in 
the mobile device. In another embodiment, wearable word 
counter 100 may stream an analog signal representative of 
voiced speech directed to a user of wearable word counter 
100 over a wireless communication connection directly to a 

in accordance with protocols defined in IEEE (Institute of 
Electrical and Electronics Engineers) 802.11, 801.lla, 
801.llb, 801.lle, 802.llg, 802.llh, 802.lli, 802.lln, 
802.16, 802.16d, 802.16e, or 802.16m using any network 
type including a wide-area network ("WAN"), a local-area 
network ("LAN"), a 2G network, a 3G network, a 4G 
network, a Worldwide Interoperability for Microwave 
Access (WiMAX) network, a Long Term Evolution (LTE) 
network, Code-Division Multiple Access (CDMA) network, 
Wideband CDMA (WCDMA) network, any type of satellite 

10 cloud computer, without transmitting the analog signal 
through the mobile device. In these ways, more complex 
analysis of the speech heard by or spoken to the user may be 
performed. This more complex analysis may provide a 
mobile phone user (or a cloud computer user) with infor-

15 mation such as the number of times a user of wearable word 
counter 100 has heard a particular word or identify com­
monly used conversational terms, identify the language or 
languages spoken to the user of wearable word counter 100, 
and other similar analysis. The mobile device may also 

20 update the firmware within wearable word counter 100 via 
the wireless communication connection between the mobile 
device and wearable word counter 100. 

or cellular network, or any other appropriate protocol to 
facilitate communication between wearable word counter 25 

100 and the mobile device. 
In one embodiment, the mobile device may be used to 

interface with wearable word counter 100. For example, in 
addition to receiving a real-time transmission of the number 

Finally, wearable word counter 100 may further include a 
light sensor and an accelerometer. In one embodiment, 
wearable word counter 100 may determine, via a light 
sensor, that the user is watching television based on the 
flickering light emitted by the television. Wearable word 
counter 100 may exclude words that are detected during 
periods when the light sensor detects the flickering light 

of words spoken to a user of wearable word counter 100, the 
mobile device may additionally allow another user, such as 

30 emitted by a television. In one embodiment, a light sensor 
may further be used to detect an ambient light level in the 
environment around wearable word counter 100. Wearable 
word counter 100 may determine that a certain level oflight, 

a parent of a child wearing wearable word counter 100, to 
make adjustments in the settings of wearable word counter 
100. For example, the parent may manually adjust the 
syllable to counted word ratio to more accurately reflect the 35 

level of speech complexity heard by the child for a particular 
duration of time. For example, a parent may use a mobile 
device to adjust the syllable to counted word ratio down if 
a toddler were to experience a play date with other toddlers 
for the duration of the play date (because other toddlers will 40 

use less complex speech to interact with other toddlers). In 
another embodiment, the mobile device recommends a 
particular syllable to counted word ratio to be implemented 
by wearable word counter 100 during a particular time. 

One benefit of connecting wearable word counter 100 to 45 

a mobile device is accessing the enhanced processing power 

or lack thereof, indicates that the user of wearable word 
counter 100 may be asleep or going to sleep. Accordingly, 
wearable word counter 100 may determine, based on the 
detected ambient level oflight, that no words are likely to be 
spoken to the user and enter an off state or a power stand-by 
state or discontinue streaming audio information in order to 
save battery power. In another embodiment, wearable word 
counter 100 may infer a state of a user based on the user's 
movement, as detected by the accelerometer. If the user is 
moving, for example, wearable word counter 100 may 
stream audio to the mobile device. However, if the user is 
not moving, as detected by the accelerometer, wearable 
word counter 100 may infer that the user is asleep and stop 
the streaming audio information until the user awakes. 
Wearable word counter may also enter an off state or a power 
stand-by state in order to save battery power during periods 
when the user's movements are less frequent or reduced. 

FIG. 3 illustrates an exemplary system 300 for commu­
nicating child activity data to a healthcare provider user 
interface. System 300 includes a word counter 305 which 
may, or may not, be formed in a fanciful shape and may be 
worn by a child, who may be interchangeably referred to as 
a "wearer of a wearable word counter" or "wearer of a 
wearable device." Wearable word counter 305 is shown as 
being formed in the shape of a star, in the example of FIG. 
3, although other shapes are possible. Wearable word coun­
ter 305 may include a number of perforations to accommo­
date a microphone 310 disposed within wearable word 
counter 305. As previously discussed, wearable word coun­
ter 305 may further include a light sensor 315 disposed 
within wearable word counter 305 that provides information 

of the mobile device. Mobile devices typically have much 
more advanced processing capabilities than wearable word 
counter 100, which allows for more complex analysis of 
speech and speech patterns. Accordingly, wearable word 50 

counter 100 may, in addition to counting the number of 
words spoken to a child, stream the analog input to the 
mobile device for more complex analysis in a compressed or 
uncompressed format. In one embodiment, wearable word 
counter 100 may apply initial filtering and amplification to 55 

the analog input with linear analog filters 120 and gain 
amplifier stage 125 before streaming a filtered and amplified 
representation of the analog input to the mobile device. In 
another embodiment, wearable word counter 100 may inter­
mittently stream the analog input at different times during 60 

use in order to provide the mobile device of an averaged 
sample of the analog input. In one embodiment, wearable 
word counter 100 records analog input and transmits the 
analog input as an analog signal to the mobile device via the 
wireless communication connection. 65 and input about the amount of light in the environment 

around wearable word counter 305 to a processor disposed 
within wearable word counter 305, such as a processor 

In another embodiment, the mobile device records an 
analog signal representative of voiced speech directed to a 
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disposed within digital microcontroller circuit 110 discussed 
above with respect to FIG. 1. Wearable word counter 305 
may further include an accelerometer 320 disposed within 
wearable word counter 305 that provides information and 
input about the amount or total amount of movement in three 
dimensional axes (X, Y, and Z in the Cartesian sense) 
associated with a wearer of wearable word counter 305 to a 
processor disposed within wearable word counter 305, such 
as a processor disposed within digital microcontroller circuit 
110. It is assumed that, when worn, movement of wearable 
word counter 305 is commensurate with movement of a 
wearer of wearable word counter 305. Wearable word coun­
ter 305 may further include a button 330 that allows a user 
to interface with wearable word counter 330 directly, or via 
a mobile device. 

In one embodiment, wearable word counter 305 may 
employ microphone 310 to record one or more words 
spoken in an environment of a wearer of wearable word 
counter 305. Further, wearable word counter 305 may 
employ microphone 310 in combination with light sensor 
315 and accelerometer 320 to determine the quality and 
intentionality of the one or more spoken words. For 
example, in one embodiment, wearable word counter 305 
itself, or in combination with a mobile device, may identify 
whether or not a wearer of wearable word counter 305 is 
moving via accelerometer 320 and how much light is in the 
wearer of the wearable word counter's environment. 

In this manner, a wearable word counter 305 may identify 
that wearer of the wearable word counter 305 is likely to be 
awake because there is a bright light in the wearer of the 
wearable word counter's environment, and substantial 
movement is being detected via accelerometer 320. Given 
that a wearer of wearable word counter 305 is likely to be 
awake because of the level of light and the level of move­
ment associated with the wearer of wearable word counter 
305, wearable word counter 305 may determine, using the 
techniques described herein, that a speaker is speaking to or 
directing speech to the wearer of wearable word counter 
305. Alternatively, wearable word counter 305 may detect 
speech, low light, and little movement via microphone 310, 
light sensor 315, and accelerometer 320, respectively and 
determine that the wearer of wearable word counter 305 is 
likely asleep. Based on the determination that the wearer of 
wearable word counter 305 is likely asleep, wearable word 
counter 305 may determine that it should not count the 
number of words spoken to the wearer of wearable word 
counter 305. In other words, speech that is spoken to the 
wearer of wearable word counter 305 when the wearer of 
wearable word counter 305 is asleep may be identified as 
low quality speech or speech that is not intentionally spoken 
to or directed to a child and may, therefore, not be counted 
as words heard by the wearer of wearable word counter 305. 

Wearable word counter 305 may further detect repeatable 
trends in a wearer of wearable word counter's daily schedule 
in order to identify speech that is intended to be spoken to 
the child at a particular time of day. In other words, if 
wearable word counter 305 detects that the amount of light 
in the environment of a wearer of wearable word counter 
305 decreases every afternoon at 2:00 and further detects 
that the amount of movement associated with the wearer of 
wearable word counter 305 substantially decreases every 
afternoon at 2:00, wearable word counter 305 may deter­
mine that 2:00 is a likely nap time for the wearer of the 
wearable word counter. In response, wearable word counter 
305 may determine that speech detected during periods 
associated with these repeatable trends should not be 
counted as speech spoken to a wearer of wearable word 

10 
counter 305. Alternatively, wearable word counter 305 may 
detect that the amount of light in the environment of the 
wearer of wearable word counter 305 increases every morn­
ing around 9:30 and further detects that the amount of 

5 movement associated with a wearer of wearable word coun­
ter 305 substantially increases every morning at 9:30. In 
response, wearable word counter 305 may determine that the 
wearer of wearable word counter 305 wakes up each morn­
ing at approximately 9:30 and begin identifying and count-

10 ing words spoken to the wearer of wearable word counter 
305. 

In FIG. 3, system 300 may allow wearable word counter 
305 to connect to a secondary device 340 with a wired or 
wireless connection 335. For the purposes of explanation 

15 with respect to FIG. 3, a low power environment for 
wearable word counter 305 is shown. However, it may also 
be possible for wearable word counter 305 to send data 
directly to and receive data directly from one or more server 
computing devices 350 without the need for secondary 

20 device 340. While such an implementation would negatively 
affect battery life inside wearable word counter 305, this 
high-power implementation is also possible and would ren­
der secondary device 340 unnecessary. However, in a pre­
ferred embodiment, secondary device 340 interfaces both 

25 with wearable word counter 305 and one or more server 
computing devices 350, as discussed below. 

Any suitable wireless protocol disclosed above may be 
implemented to connect wearable word counter 305 to 
secondary device 340 with connection 335. In FIG. 3, 

30 secondary device 340 may be implemented as a mobile 
device, such as mobile device discussed above with respect 
to FIG. 1 and FIG. 2. However, secondary device 340 may 
be implemented as a charging station for wearable word 
counter 305, or another device that may interface with 

35 wearable word counter 305. Other implementations of sec­
ondary device 340 may include devices that are capable of 
running a software application, such as a smart phone, a 
tablet, a personal computer, a desktop computer, a music 
storage and playback device, a personal digital assistant, or 

40 any other device capable of running a software application. 
In the example of FIG. 3, wearable word counter 305 may 

obtain various child activity data, which includes data rep­
resentative of a child's activity for a particular time period. 
In one example, child activity data may include data repre-

45 sentative of the number of minutes a child is detected to be 
active in a day, a number of words spoken to the child in a 
day, an amount of time a child spent watching television in 
a day, a duration of sleep in a day, a duration of a reading 
session, and a reading session score. In short, any data 

50 collected by wearable word counter 305 via microphone 
310, light sensor 315, or accelerometer 320 may be com­
municated to secondary device 340 via connection 335. 

Secondary device 340 (or wearable word counter 305 in 
an optional high-power embodiment) may connect to one or 

55 more server computing devices 350 using a wired or wire­
less connection 345. Any suitable wired connection or 
wireless protocol disclosed above may implement connec­
tion 345 between secondary device 340 ( or wearable word 
counter 305 in an optional high-power environment) and one 

60 or more server computing devices 350. The one or more 
server computing devices may include cloud computers, 
super computers, mainframe computers, application servers, 
catalog servers, communications servers, computing serv­
ers, database servers, file servers, game servers, home serv-

65 ers, proxy servers, stand-alone servers, web servers, com­
binations of one or more of the foregoing examples, and any 
other computing device that may be used to analyze, pro-
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cess, interpret, receive, or transmit information representa­
tive of or concerning child activity data. The one or more 
server computing devices may include software and hard­
ware modules, sequences of instructions, routines, data 
structures, display interfaces, and other types of structures 5 

that execute server computer operations. Further, hardware 
components may include a combination of Central Process­
ing Units ("CPUs"), buses, volatile and non-volatile 
memory devices, storage units, non-transitory computer­
readable storage media, data processors, processing devices, 10 

control devices, transmitters, receivers, antennas, transceiv­
ers, input devices, output devices, network interface devices, 
and other types of components that are apparent to those 
skilled in the art. These hardware components within one or 
more server computing devices may be used to execute the 15 

various methods or algorithms disclosed herein, and inter­
face with wearable word counter 305 or secondary device 
340 and provider device 360. 

Once one or more server computing devices 350 has 
received child activity data generated by wearable word 20 

counter 305, one or more server computing devices 350 may 
analyze or process the child activity data to provide infor­
mation about an activity level of the child to a health care 
provider. The term "activity level" is to be interpreted 
broadly to include, but not limited to, physical activity, 25 

educational activity, word counts, time spent watching tele­
vision, sleep durations, reading quality assessments, and 
reading session durations. Any information collectible by 
wearable word counter 305 may be used to generate "activ-

12 
play time for a child associated with wearable word counter 
305 on a per-day basis. For example, on July 1, a child 
wearing wearable word counter 305 is active for approxi­
mately 60 minutes during the day of July 1. 

Active minutes element 405 may further include one or 
more interface elements 440 which allow a user of graphical 
user interface 400 to scale date axis 435. Exemplary inter­
face elements 440 include a button to scale date axis 435 to 
show a monthly total of active minutes, a yearly total of 
active minutes, a life total of active minutes for the life of the 
wearer of wearable word counter 305, or an average number 
of active minutes for the wearer of wearable word counter 
305. Other interface elements 440 may include a button to 
scale date axis 435 to show a weekly total of active minutes 
or may allow a user to selectively scale date axis 435 to a 
specific selectable customized time period between two 
different user selected dates. 

Word count element 410 may include a graphical repre­
sentation of the number of words spoken to a child as 
identified by wearable word counter 305, shown in FIG. 3. 
Word count element 410 may include a word count axis 460 
representative of a number of words spoken to a child 
wearing wearable word counter 305 and a date axis 465 
representative of a date. As shown in FIG. 4, each date on 
date axis 465 has an associated representation of a number 
of words spoken to a child associated with wearable word 
counter 305 on a per-day basis. For example, on July 1, a 
child wearing wearable word counter 305 heard approxi­
mately 2000 words directed at the child during the day of 
July 1. 

Word count element 410 may further include one or more 
interface elements 470 which allow a user of graphical user 
interface 400 to scale date axis 465. Exemplary interface 
elements 470 include a button to scale date axis 465 to show 

35 a monthly word count total, a yearly word count total, a life 
word count total for the life of the wearer of wearable word 

ity level" information. This activity level determined by the 30 

one or more server computing devices 350 (or data associ­
ated with the determined activity level) may be transmitted 
from one or more server computing devices 350 to provider 
device 360 for graphical representation either directly or 
indirectly using a wired or wireless connection or through 
the Internet to a provider device 360. As an example, 
provider device 360 may be implemented by any device 
capable of running a software application, such as a smart 
phone, a tablet, a personal computer, a desktop computer, a 
music storage and playback device, a personal digital assis- 40 

tant, or any other device capable of implementing a software 
application. 

counter 305, or an average number words directed at the 
wearer of wearable word counter 305. Other interface ele­
ments 470 may include a button to scale date axis 465 to 
show a weekly total of words spoken to the wearer of 
wearable word counter 305 or may allow a user to selec-
tively scale date axis 465 to a specific selectable customized 
time period between two different user selected dates. 

TV time element 415 may include a graphical represen­
tation of the number of minutes a child has spent watching 
television as identified by wearable word counter 305, 
shown in FIG. 3. TV time element 415 may include a 
minutes axis 445 representative of a number of minutes and 
a date axis 450 representative of a date. As shown in FIG. 4, 

Provider device 360 may be associated with a health care 
provider for a child. In one embodiment, the child's doctor, 
therapist, nurse, doctor's office staff, or any other medical 45 

support staff may obtain the child activity data for a child 
cared for by a doctor. The child activity data may be 
presented in a graphical user interface via a monitor/screen 
associated with provider device 360 or may be otherwise 
provided to a doctor. 

FIG. 4 illustrates an exemplary health care provider 
graphical user interface 400. Graphical user interface 400 
may be provided by a monitor/screen associated with pro­
vider device 360, shown in FIG. 3. Graphical user interface 
400 includes a plurality of visual element blocks, including 55 

active minutes element 405, word count element 410, tele­
vision ("TV") time element 415, sleep duration element 420, 
and a reading duration and score element 425. Each one of 
these plurality of elements will be discussed in detail below. 

50 each date on date axis 450 has an associated representation 
of a number of minutes a child associated with wearable 

Active minutes element 405 may include a graphical 60 

representation of a number of minutes a child is determined 
to be active as identified by wearable word counter 305, 
shown in FIG. 3. Active minutes element 405 may include 
a minutes axis 430 representative of a number of minutes 
and a date axis 435 representative of a date. As shown in 65 

FIG. 4, each date on date axis 435 has an associated 
representation of a number of minutes of activity or active 

word counter 305 has spent watching television on a per-day 
basis. For example, on July 1, a child wearing wearable 
word counter 305 watches television for approximately 60 
minutes during the day of July 1. 

TV time element 415 may further include one or more 
interface elements 455 which allow a user of graphical user 
interface 400 to scale date axis 450. Exemplary interface 
elements 455 include a button to scale date axis 450 to show 
a monthly total of television viewing time in minutes, a 
yearly total television viewing time in minutes, a life total of 
television viewing time in minutes for the life of the wearer 
of wearable word counter 305, or an average number of 
television viewing time in minutes for the wearer of wear­
able word counter 305. Other interface elements 455 may 
further include a button to scale date axis 450 to show a 
weekly total of television time in minutes or may allow a 
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user to selectively scale date axis 450 to a specific selectable 
customized time period between two different user selected 
dates. 

Sleep duration element 420 may include a graphical 
representation of the number of hours (as shown in FIG. 4 5 

but may alternatively be shown in terms of minutes) a child 
associated with wearable counter 305, shown in FIG. 3 has 
slept. Sleep duration element 420 may include a time axis 
475 representative of an amount of time and a date axis 480 
representative of a date. As shown in FIG. 4, each date on 10 

date axis 480 has an associated representation of an amount 
of time that a child associated with wearable word counter 
305 (i.e., a wearer of wearable word counter 305) has slept 
on a per-day basis. For example, on July 1, a child wearing 
wearable word counter 305 slept for approximately 8 total 15 

hours. 

14 
to show a weekly total of active minutes or may allow a user 
to selectively scale date axis 495a and date axis 495b to a 
specific selectable customized time period between two 
different user selected dates. 

A health care provider ( doctor, therapist, etc.) may access 
the information shown in graphical user interface 400 to get 
a general sense for a child's environment, activity level, and 
educational stimulation. Based on the information provided 
in graphical user interface 400, a health care provider may 
be better prepared to address specific issues associated with 
a child and may provide parents with feedback for improv-
ing a child's health. 

The foregoing description has been presented for pur­
poses of illustration. It is not exhaustive and does not limit 
the invention to the precise forms or embodiments disclosed. 
Modifications and adaptations will be apparent to those 
skilled in the art from consideration of the specification and 
practice of the disclosed embodiments. For example, com­
ponents described herein may be removed and other com-

Sleep duration element 420 may further include one or 
more interface elements 485 which allow a user of graphical 
user interface 400 to scale date axis 480. Exemplary inter­
face elements 485 include a button to scale date axis 480 to 
show a number of hours and minutes a child slept in a 
month, a number of hours and minutes a child slept in a year, 

20 ponents added without departing from the scope or spirit of 
the embodiments disclosed herein or the appended claims. 

a number of hours and minutes a child slept in a lifetime, or 
Other embodiments will be apparent to those skilled in the 

art from consideration of the specification and practice of the 
disclosure disclosed herein. It is intended that the specifi-

25 cation and examples be considered as exemplary only, with 
a true scope and spirit of the invention being indicated by the 
following claims. 

an average number of hours and minutes a child sleeps 
during a day. Other interface elements 440 may include a 
button to scale date axis 480 to show a weekly number of 
hours and minutes of sleep a wearer of wearable word 
counter 305 sleeps in a week or may allow a user to 
selectively scale date axis 480 to a specific selectable 
customized time period between two different user selected 30 

dates. 
Reading duration and score element 425 may include a 

graphical representation of a reading duration and a reading 
score for a number of reading sessions. A reading session 
may include, for example, a parent reading a book to a child. 35 

In one embodiment, a score may be generated for each 
reading session by assessing the quality of the reading 
session in addition to the duration of the reading session on 
a per-day basis. As shown in FIG. 4, reading duration and 
score element 425 includes a score axis 490a representative 40 

of a score for a reading session and a duration axis 490b 
representative of a duration in minutes of a reading session. 
Reading duration and score element 425 further includes a 
date axis 495a and a date axis 495b representative of a 
particular date on which a reading session takes place. As 45 

shown in FIG. 4, each date on date axis 490a includes a 
graphical representation of an associated score for a reading 
session while each date on date axis 495b includes a 
graphical representation of a duration for a particular read­
ing session that occurred on that date. For example, on July 50 

1, a child wearing wearable word counter 305 participated in 
a reading session with a duration of approximately 30 
minutes which was quite engaging for the child, resulting in 
a reading quality score of 95. 

Reading duration and score element 425 may further 55 

include one or more interface elements 495c which allow a 

What is claimed is: 
1. A system, comprising: 
a wearable device generating child activity data, 
wherein the wearable device includes an analog input that 

includes a microphone for receiving input representa­
tive of human speech and transforming the input rep­
resentative of human speech into a signal; 

wherein the device detects one or more instances where 
the signal exceeds a threshold and identifies each 
instance where the signal exceeded the threshold as a 
spoken syllable and, based on the number of spoken 
syllables, determines a word count for the number of 
words received in the input representation of human 
speech, 

one or more server devices analyzing the child activity 
data to determine an activity level of a wearer of the 
wearable device and transmit activity level data for 
graphical display on a health care provider device, and 

wherein determining the activity level of a wearer 
includes determining the number of words received by 
the wearable device in the input representative of 
human speech. 

2. The system of claim 1, wherein the wearable device 
includes a microphone. 

3. The system of claim 1, wherein the wearable device 
includes an accelerometer. 

4. The system of claim 1, wherein the wearable device 
includes a light sensor. 

user of graphical user interface 400 to scale date axis 495a 
and date axis 495b. Exemplary interface elements 495c 
include a button to scale date axis 495a and date axis 495c 
to show a monthly duration and score for reading sessions in 
that month, a yearly total duration and score for reading 
sessions in that year, a life total duration and score for 
reading sessions for the lifetime of a child associated with 
wearable word counter 305, or an average duration and score 
of a reading sessions associated with a wearer of wearable 
word counter 305. Other interface elements 495c may 
include a button to scale date axis 495a and date axis 495b 

5. The system of claim 1, wherein the child activity data 
is generated based on information received via one or more 
of a microphone, an accelerometer, or a light sensor dis-

60 posed within the wearable device. 
6. The system of claim 1, wherein the activity level data 

transmitted for graphical representation on the health care 
provider device includes data representative of a duration of 
time in which the wearer of the wearable device is active on 

65 a per-day basis. 
7. The system of claim 1, wherein the activity level data 

transmitted for graphical representation on the health care 
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provider device includes data representative of a duration of 
time in which the wearer of the wearable device watches 
television a per-day basis. 

8. The system of claim 1, wherein the activity level data 
transmitted for graphical representation on the health care 5 

provider device includes data representative of a word count 
of words spoken to the wearer of the wearable device on a 
per-day basis. 

9. The system of claim 1, wherein the activity level data 
transmitted for graphical representation on the health care 10 

provider device includes data representative of a duration of 
time in which the wearer of the wearable device is asleep on 
a per-day basis. 

10. The system of claim 1, wherein the activity level data 
transmitted for graphical representation on the health care 15 

provider device includes data representative of a duration of 
time in which the wearer of the wearable device is engaged 
in a reading session on a per-day basis. 

11. The system of claim 10, wherein the activity level data 
transmitted for graphical representation on the health care 20 

provider device further includes data representative of a 
score of the reading session on a per-day basis. 

12. The system of claim 1, further comprising: 
a secondary device receiving the child activity data and 

transmitting the child activity data to the one or more 25 

server devices. 
13. The system of claim 12, wherein the secondary device 

is implemented as a smart phone. 
14. The system of claim 12, wherein the secondary device 

is implemented as a tablet. 30 

15. The system of claim 12, wherein the secondary device 
is implemented as a charging station. 

* * * * * 

16 


