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&) ABSTRACT

A system is provided that includes a hair dryer and a
hairbrush. The hairbrush is configured to sense a character-
istic of at least one of the user’s hair and the hair dryer, and
to transmit information back to the hair dryer based on the
sensed characteristic. The hair dryer is configured to update
at least one setting, which may include least one of tem-
perature control, air flow speed, and air flow shape at the hair
dryer, based on the received sensed characteristic.

100

iR edems ke T ey Tk gy we s e v s e aca m o

b Hair umidity sensor <7

|
; Temperature sensor

ke

' Proximity sensoy




Apr. 4,2019 Sheet 1 of 10 US 2019/0098977 A1

Patent Application Publication

T 814

JO5UDS AMUEX O
3
1sus dmeieduwe), |

kY
sosuas Auppury e 4

N\,

e

917
{pasds ‘adeys} f0.Hue Mog ny -

§01U0D W RANR MOR Iy

¥t

2 D D G D O W

e i 20 20 0 e 00 00 0 o SISV GVOTYERRUEY OSRIVOSRE 455 PREEIRE SRURBEIAR o e 1 S0 0 B0 00 00 00 B L 0 0

001



Apr. 4,2019 Sheet 2 of 10 US 2019/0098977 A1

Patent Application Publication

TTT {0407 ueyg

FINHG IO

P

oy AT N
VDT US04

¢
4/} UOREHUMILDT

B
IR SIS0

07
207 HISSHI
HIEpUs yhedIng JIBRDIUOS-0IHA
\«v.\\.,.\\;..
«.\.._.\\a‘.
0%
GT7 100807 1Bl hantiiagy
811 601
T AN Ay
ACEY




Apr. 4,2019 Sheet 3 of 10 US 2019/0098977 A1

Patent Application Publication

HIE 3 Budinug

TLE S05USTS 3304

[44:3
s nding

it
Jesusy AUpRUng
Frangiatiuag
UGN

BOE HORBS
UOROR U0

S0¢
m%m OTEITHUGNHY

/ STLITHIG SO 4
../.../..z.
£DE
HISEEMNIG
1 JIER0IEan-Ig
s
e £y
vt...; M.
- Y
o %
e 3
m.r
FAL '
Arpaayy
Ky
M.-
MM
|
M.

O1E
AN
BUBUSS JIMSION

AL
Bumsuay

QNG

a0t
BIVLIBNY SN

£1%
simh Wid pREIDUOD




Apr. 4,2019 Sheet 4 of 10 US 2019/0098977 A1

Patent Application Publication

v 8l

2o

&EY

AP SONLBG 10 Ky




Apr. 4,2019 Sheet 5 of 10 US 2019/0098977 A1

Patent Application Publication

ay 8i4

o ————_—
o ",

{ M 3
1.{/»}. .1%....\
AiAar] v Gy RINNY HUSIRIY BUIGUGRS aulnt el
}
{

€1y

By ADALRE R0V

-
s

iy

ORI AU

i
i
¥ie 3
BERCYIOBUBG g
ArARRY IaNtsg
i

{Sluonescn BETURS LUIDLE

!

R S
o o

AM¥ES )

-, -
s



Apr. 4,2019 Sheet 6 of 10 US 2019/0098977 A1

Patent Application Publication

e

Fas 4

e

iy

4 HSINI )
R s

s, e
e LSS

t

SIRP J05UBS PRATIPURIPRSSRHLIC
U0 POREY UOLEBLURI 10NR0IE fUCHRILIO N
Fungaroy/sBunes A B BHLLIBIPN

W

gl SOsURS STABUYSERINIg

LT HOSUTS BAIRIEY

i

74

b

\..sz..\..i.)&l.«.t )\n...,f?er\{..»\.
5, L¥YES }
S e
N s




Patent Application Publication  Apr. 4,2019 Sheet 7 of 10 US 2019/0098977 A1

510

Client Device

110



Patent Application Publication  Apr. 4,2019 Sheet 8 of 10 US 2019/0098977 A1

528

529

g
EER ~

210
53:2&%




Patent Application Publication  Apr. 4,2019 Sheet 9 of 10 US 2019/0098977 A1

4
v

FI1G. 5C

Client Device

2.4




US 2019/0098977 A1

Apr. 4,2019 Sheet 10 of 10

Patent Application Publication

HOR S IGHHEEER AR RECH AT O3
HREGEBES 10 UoRIBtoD UG PRIBY usnIY pug
sadlp ey so afieen 5o Bupaefag unpuianas
Futiean JG/DUR UONPULIGH OIS0
Hyfpam pluBuLOLRY JO UORENRU NG

505

t

FRAMD AVRLY SYY WG] e pue
ARAID 2B S0 BAENTY £ IAEN UG WIRGDSB] BAIIRY

ey

P09

4

SIS IR
ARHEH BUY 00 DRRRY OO DBASRD ¥ Aan
B3 BLADIDE S0} utninuiicgu anuepend nding

£08

i

FOD] PREESD 3 4050 U0 Ul SAIREY

<08

4

SISLIRIINIBUD IS0 UG 0t snesey

e

109




US 2019/0098977 A1l

CONNECTED SYSTEMS, DEVICES, AND
METHODS INCLUDING A BRUSH AND
HAIR DRYER

BACKGROUND

Field

[0001] The present disclosure describes a system that
provides a connection for feedback communication between
a hair dryer and a grooming instrument (e.g., a hair groom-
ing instrument, a brush, a hairbrush, a hair styling instru-
ment, a styling brush, a comb, and the like).

SUMMARY

[0002] According to an embodiment, a system is provided
comprising: a hair dryer; and a grooming instrument (e.g., a
hair grooming instrument, a brush, a hairbrush, a hair styling
instrument, a styling brush, a comb, and the like), wherein
the grooming instrument is configured to sense a character-
istic of at least one of the user’s hair and the hair dryer, and
to transmit information back to the hair dryer based on the
sensed characteristic.

[0003] According to an embodiment, a system is provided
comprising: a hair dryer; and a hairbrush, wherein the
hairbrush is configured to sense a characteristic of at least
one of the user’s hair and the hair dryer, and to transmit
information back to the hair dryer based on the sensed
characteristic.

[0004] According to an embodiment, the hairbrush further
includes a temperature/humidity sensor, and the sensed
characteristic is a temperature or humidity sensed at the
hairbrush.

[0005] According to an embodiment, the hairbrush further
includes moisture sensing circuitry, and the sensed charac-
teristic is a moisture level or dryness level of the user’s hair
sensed at the hairbrush.

[0006] According to an embodiment, the hairbrush further
includes a force sensor, and the sensed characteristic is an
aggression level of the user’s use of the hairbrush.

[0007] According to an embodiment, the hairbrush further
includes an imaging device configured to capture thermal
images of a user’s hair or scalp region, and the sensed
characteristic is a thermal scan or a thermal aggression level
of the user’s hair or scalp region.

[0008] According to an embodiment, the hairbrush further
includes a motion sensor and the sensed characteristic is a
user’s brushing motion while using the hairbrush.

[0009] According to an embodiment, the hair dryer is
configured to update at least one setting at the hair dryer
based on the received sensed characteristic.

[0010] According to an embodiment, the at least one
setting updated at the hair dryer includes at least one of
temperature control, air flow speed, and air flow shape.
[0011] According to an embodiment, the hair dryer is
configured to output a warning indicator based on the sensed
characteristic received from the hairbrush.

[0012] According to an embodiment, the hair dryer is
configured to output a recommendation on at least one of a
hair drying technique or regime, a hairbrushing technique or
regime, and a product recommendation based on the sensed
characteristic received from the hairbrush.

[0013] According to an embodiment, a method is pro-
vided, implemented by a system that includes a hair dryer

Apr. 4,2019

and a hairbrush, the method comprising: sensing, by the
hairbrush, a characteristic of at least one of the user’s hair
and the hair dryer; and transmitting, by the hairbrush,
information back to the hair dryer based on the sensed
characteristic.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The patent or application file contains at least one
drawing executed in color. Copies of this patent or patent
application publication with color drawing(s) will be pro-
vided by the Office upon request and payment of the
necessary fee. A more complete appreciation of the embodi-
ments and many of the attendant advantages thereof will be
readily obtained as the same becomes better understood by
reference to the following detailed description when con-
sidered in connection with the accompanying drawings,
wherein:

[0015] FIG. 1 shows a system that includes a hairbrush
and a hair dryer according to an embodiment.

[0016] FIG. 2 shows a hardware configuration of a hair
dryer according to an embodiment.

[0017] FIG. 3 shows a hardware configuration of a hair-
brush according to an embodiment.

[0018] FIGS. 4A, 4B, and 4C show process that occur
between and at each of the hair dryer and the hairbrush
according to an embodiment.

[0019] FIG. 5A shows a system that includes a client
device and the hair dryer according to an embodiment.
[0020] FIG. 5B shows examples of a client device accord-
ing to an embodiment.

[0021] FIG. 5C. shows a system to promote optimum
performance of a hair dryer that includes a client device and
at least one external server according to an embodiment.
[0022] FIG. 6 shows a process performed by a client
device according to an embodiment.

DETAILED DESCRIPTION

[0023] Blow drying (use of a hair dryer with a brush to
style hair while drying it) is commonly used and can cause
hair damage such as roughness, dryness, brittleness, loss of
hair color and eventually hair breakage. Studies have shown
that hair damage increases with temperature (and tempera-
ture increases when distance between hair hair dryer and
hair decreases or when concentrator nozzles are used) and
drying duration.

[0024] The present applicants have recognized that by
monitoring brushing pattern, and hair aggressions, and by
connecting wirelessly instrumented brush/comb and blow-
dryer, an automated and smart feedback loop can be setup
between the two devices. The system can limit hair damage
and provide feedback to the users and coach her/him to
improve her/his brushing technique to achieve best drying/
styling performance. It can also provide recommendations
on a personalized or best fitted product to improve drying
and styling performance and decrease/limit hair damage.

[0025] The present embodiments have the following

objectives:

[0026] Monitor hair aggression, brushing patterns/move-
ments,

[0027] Control temperature and air flow of the hair dryer

[0028] Provide feedback (live or not) and coaches the user

on her/his brushing/drying technique
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[0029] Improve brushing technique—empower users to
achieve best drying/styling performance/result
[0030] Prevent/limit hair damage
[0031] Provide recommendations on personalized or
adapted products and hair styles
[0032] Provide refined ergonomy to reach highest compli-
ance rate and increase monitoring and coaching perfor-
mance.
[0033] FIG. 1 shows a system 100 according to an
embodiment. The system 100 includes a hair dryer device
110 and a brush device 150. The hair dryer 110 performs the
functionality of a conventional hair dryer, such as generating
and emitting hot air from outlet 112. The brush 150 includes
bristles 154, which are disposed around the axis of the brush
(a “round” hairbrush type). However, additional known
hairbrush types may be used as well.
[0034] Additionally, the hair dryer device 110 and the
brush device 150 include additional components. For
instance, the hair dryer device 110 further includes a tem-
perature controller 114 and actuators 116. The temperature
controller 114 controls and adjusts the temperature of the air
emitted by the hair dryer. The actuators control a shape of a
pattern of air flow and the speed of air flow. The actuators
may be mobile mechanical parts that could be moved in the
air flow to modify its shape. Such air flow control is
understood in the art, as evidenced by EP1779745 A1 which
is incorporated herein by reference.
[0035] The hair dryer may further include a proximity
sensor 118 preferably disposed near the outlet 112 of the hair
dryer. The proximity sensor may be an optical sensor, such
as an infrared sensor, which is understood in the art. How-
ever other examples may be employed as well, such as a
capacitive, ultrasonic, or Doppler sensors.
[0036] In an embodiment, the hair dryer device 110 is
configured to vary at least one setting at the hair dryer based
on the received sensed characteristic. In an embodiment, the
hair dryer device 110 is configured to dynamically modulate
at least one setting at the hair dryer based on the received
sensed characteristic.
[0037] The hair dryer may further include a printed circuit
board (PCB) 120 that includes communication and control
circuitry such as a wireless RF communication interface for
performing wireless communication with an external device
(such as the brush device 150).
[0038] The brush device may further include its own PCB
180 that includes communication and control circuitry such
as a wireless RF communication interface for performing
wireless communication with an external device (such as
hair dryer 150). The PCB may further hold a motion
detector, such as an accelerator/gyrometer.
[0039] The brush device also may include a hair humidity
sensor and a temperature sensor. Hair and humidity sensors
are known and understood in the art.
[0040] As depicted in FIG. 1, there may be a wireless
machine-to-machine feedback loop between the brush
device 150 and the hair dryer 110, facilitated by communi-
cation between the wireless RF communication interface
embedded in each device. In such a feedback loop, the brush
can sense the temperature when the hair dryer is operational
and the humidity level of the user’s hair and provide such
feedback to the hair dryer. Based on this information, the
hair dryer may adjust the temperature and/or the shape
and/or speed of the air flow, by for example, adjusting the
resistance of the heating element in the hair dryer, adjusting
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the fan speed, and/or adjusting the shape of the mechanical
elements which control the air flow shape.

[0041] FIG. 2 shows a diagram of the electrical block
diagram of the hardware components of the hair dryer
according to an embodiment. The power from the power
source 204 is controlled by the micro-controller/processor
203. It will be appreciated that the electrical block diagram
may be modified to adapt to other configurations in accor-
dance with the principles disclosed herein.

[0042] In an example, the communication interface (I/F)
205 can include circuitry and hardware for communication
with a client device 120. The communication interface 205
may include a network controller such as BCM43342 Wi-Fi,
Frequency Modulation, and Bluetooth combo chip from
Broadcom, for interfacing with a network. The hardware can
be designed for reduced size. For example, the processor
203 may be a CPU as understood in the art. For example, the
processor may be an APLO778 from Apple Inc., or may be
other processor types that would be recognized by one of
ordinary skill in the art. Alternatively, the CPU may be
implemented on an FPGA, ASIC, PLD or using discrete
logic circuits, as one of ordinary skill in the art would
recognize. Further, the CPU may be implemented as mul-
tiple processors cooperatively working in parallel to perform
the instructions of the inventive processes described above.
[0043] In an embodiment, the hair dryer includes a user
interface 206, which may be in the form of input buttons on
the housing of the tool, or it may be in the form of a
contact-sensitive display, such as a capacitive or resistive
touch screen display.

[0044] In an embodiment, the hair dryer includes output
indicator 202 which may be in the form of lights (such as
LED lights), an indicator on a touch screen, or an audible
output through a speaker.

[0045] In an embodiment, the hair dryer includes a
memory 207 that stores software for controlling the hair
dryer, or for storing user data or other information.

[0046] In an embodiment, the hair dryer includes a posi-
tion/motion sensor 208 that can detect an orientation of the
hair dryer too as it is being held by the user, and it may also
detect movements and motion paths of the hair dryer as well.
In an embodiment, the position/motion sensor is at least one
of or a combination of a geomagnetic sensor and an accel-
eration sensor. For example, a 3-axis geomagnetic sensor
ascertains the direction of geomagnetism, or in other words
a geomagnetic vector Vi, given the current orientation of
(the housing of) the styling tool housing the 3-axis geomag-
netic sensor. A 3-axis acceleration sensor ascertains the
direction of gravity, or in other words a gravity vector G,
given the current orientation of (the housing of) the styling
tool housing the 3-axis acceleration sensor in a still state.
The gravity vector G matches the downward vertical direc-
tion. The gravity vector G likewise may be decomposed into
Xs, Ys, and Zs axis components.

[0047] Alternatively, or additionally, a gyroscope may be
used which is a sensor that detects angular velocity about the
three axes Xs, Zs, and Y's (roll, pitch, and yaw), and is able
to detect the rotation of an object. In addition, the geomag-
netic sensor is able to ascertain the heading in which the
object faces, based on a geomagnetic vector as discussed
earlier.

[0048] The hair dryer may include actuator circuitry 209
that is used to control the shape of the mechanical elements
which control the airflow shape.
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[0049] The hair dryer includes proximity sensor 118,
which is discussed above.

[0050] The hair dryer includes heat control circuitry 210,
which is used to control the heat by varying the resistance of
the heating element in the hair dryer as discussed above.
[0051] The hair dryer further includes fan control 211
which is use to vary the speed of the blower fan in the in the
hair dryer as discussed above.

[0052] FIG. 3 shows a diagram of the electrical block
diagram of the hardware components of the hairbrush
according to an embodiment. Similar to the hair dryer above,
the hairbrush includes a micro-controller/processor 303, a
power source 304, a communication interface 305, a user
interface 306, a memory 307, and a position/motion sensor
308.

[0053] The hairbrush may also include sound sensing
circuitry 309, which may include a microphone to detect the
dryness of the user’s hair based on day-to-day energy and
spectral sound variation.

[0054] The hairbrush may also include moisture sensing
circuitry 311. This circuitry may be similar to that described
in U.S. application Ser. No. 13/112,533 (US Pub. No.
2012/0291797A1), incorporated herein by reference. Alter-
natively, the moisture sensing circuitry may rely on a
hall-effect sensor which detects changes in a magnetic field,
such changes being sensitive to a moisture level.

[0055] The hairbrush may also include a force sensor 311,
which may be in the form of a load cell disposed between the
head and handle.

[0056] The hairbrush may also include an ambient tem-
perature/humidity sensor 312, discussed above, that detects
the local temperature or humidity near the hairbrush.
[0057] Additionally, the hairbrush may include conducted
pin quills 313 embedded in the hairbrush for detecting if the
hair is wet or dry, or for detecting contact with the hair of the
user.

[0058] The hairbrush may also include an imaging unit
314, which may be a camera disposed on an outer surface of
the brush which faces the users” head or hair while the user
is using the hairbrush. The imaging unit may optionally have
a thermal imaging capability for sensing thermal character-
istics of the user’s hair. The imaging unit may also be
equipped with a lighting unit (such as an LED light) to aid
in the imaging process.

[0059] As noted above, the brush and hair dryer are
equipped with means to communicate with one another and
the hair dryer is equipped with a control system calibrated to
adapt the temperature and the air flow depending on the
indicators of hair damage/aggression and/or on a styling
result selected by the user. Therefore, intelligence and algo-
rithms embedded in the brush and/or the hair dryer or
deported, can translate the sensor records into adjustments at
the hair dryer.

[0060] FIG. 4A shows general processes performed
among the hair dryer and the hairbrush. As one process show
in FIG. 4A, communication pairing 401 is performed
between the two devices when the two devices are within an
acceptable wireless communication range of each other.
Such pairing will depend on the type of communication
protocol being used and such protocols are well understood
in the art. The user may use the hairbrush, and during such
use, the hairbrush will perform any of a number of sensing
operations as was described above (step 402). The sensing
operations do not need to occur while the hair dryer is
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simultaneously being used, and they can be started and
completed at any time based on receiving a user input to
start/finish such sensing. The sensor records obtained by the
sensing operations may be stored in a memory (step 403)
and/or immediately communicated to the hair dryer (step
404).

[0061] As shown in FIG. 4A, the hair dryer stores the
sensor records received from the hair dryer, and the performs
processing and analyzing of the sensor records (step 405).
Then, the hair dryer makes adjustments to the hair dryer
based on the processing and analysis of the sensor records
(step 406).

[0062] In FIG. 4A, the communication pairing does not
need to occur prior to the user using the hairbrush to perform
the sensing operation at 402, and it can occur any time
before the hairbrush transmits the sensor records to the
hairbrush.

[0063] Additionally, the hairbrush does not necessarily
need to perform the processing and analyzing of the sensor
records as shown in step 405. In this situation, the hair dryer
may transmit the sensor records to an external client device
(such as a smartphone or user computer) for controlling
performance of the processing and analyzing of the sensor
records as will be discussed in further detail below. Addi-
tionally, as shown in optional step 403', the hairbrush may
perform at least some processing and/or analysis on the
sensor records prior to transmitting information to the hair-
brush.

[0064] FIG. 4B shows an algorithm that may be performed
by the hairbrush according to an embodiment. In step 410,
the hairbrush detects a trigger to begin sensing operation.
This trigger may be a deliberate user input at the user
interface of the hairbrush to start one or more sensing
operations. The trigger may also be received from the hair
dryer itself. For instance, if communication pairing has been
established between the hair dryer and the hairbrush, the hair
dryer may transmit a signal to the hairbrush to begin the
sensing operation. Such transmission of the signal may be
tied to the user activing the blowing operation of the hair
dryer, or it may be based on a proximity sensor of the hair
dryer detecting that the hair dryer is within a range of the
user’s head or the hairbrush.

[0065] In step 411, the sensing operation(s) is/are per-
formed at step 411. The types of sensing operations pet-
formed by the hairbrush are described in detail above. In
step 412, the sensor data obtained from the sensing opera-
tions are stored in the memory of the hairbrush as they are
obtained. In step 413, the sensor data is transmitted to the
hair dryer. Optionally, in step 414, the hairbrush may per-
form at least some processing and/or analysis of the sensor
data prior to transmitting the sensor data to the hair dryer.
The results of such processing and/or analysis would then
also be transmitted to the hair dryer in step 413 along with
(or even without the sensor data). Such transmission may be
made when the data is accumulated after a total amount of
time, it may occur periodically, it may occur based on user
input at the user interface of the hairbrush, or it may occur
based on a request signal received from the hair dryer.
[0066] FIG. 4C shows an algorithm that may be performed
by the hair dryer according to an embodiment. In step 420,
the hair dryer receives the sensor data, which as discussed
above, may be made when the data is accumulated at the
hairbrush after a total amount of time, it may occur peri-
odically, it may occur based on user input at the user
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interface of the hairbrush, or it may occur based on a request
signal received from the hair dryer which may be triggered
by a user input at the hair dryer or it could be based on an
event such as the user turning off the blowing operation
(while not powering off the hair dryer). In step 421, the
sensor data is processed or analyzed, which will be
explained in more detail below. In step 422, the hair dryer
performs adjustment of the settings on the hair dryer based
on the processed/analyzed sensor data, which will be dis-
cussed in more detail below.

[0067] As discussed above, in step 421, the sensor data is
processed or analyzed by the hair dryer (or another device as
will be discussed below). The specific type of analysis will
depend on the type of sensing that occurred and the goal of
the analysis.

[0068] For instance, brushing patterns and movements of
the user when using the hairbrush either alone or in com-
bination with the hair dryer may be determined based on a
combination of data obtained from the force/effort sensors,
accelerometer and gyroscope, magnetic compass, contact
sensor, and proximity sensor. The following brushing pat-
terns and movements may be determined from this data.

[0069] Pulling force of the user

[0070] Hair twisting and wrapping of hair around the
brush

[0071] Localized brushing movements

[0072] Proximity of hairbrush with hair dryer

[0073] The sensor data can also be used to assess hair

characteristics/damage/aggression or risk levels for damag-
ing hair based on a combination of data obtained from the
sensed ambient temperature and humidity, the temperature
and humidity of hair in contact with the brush, the conduc-
tance sensor, thermal camera, microphone, contact sensor,
proximity sensor, and force/effort sensor. The following hair
characteristics/damage/aggression or risk levels may be
determined from this data.

[0074] Hair temperature and humidity

[0075] A cumulative thermal aggression level (tempera-

ture or hair damage risk level x duration)

[0076] Increased hair damage risk level related to hair
humidity
[0077] Hair shininess level estimated from image analy-

sis of images acquired with the camera
[0078] Color fading level estimated from image analy-
sis of images acquired with the camera

[0079] Hair roughness level
[0080] The present embodiments are directed to a smart,
hair dryer device and system that teaches a user how to
achieve any style at home. In an embodiment, the system
connects the hair dryer with a client device. In an embodi-
ment, the client device receives inputs on the user’s needs
provides feedback on how to achieve a certain look, and can
correct the user’s technique while using the styling tool.
[0081] FIG. 5A shows a system 500 that includes the hair
dryer 110 and a client device 510. In an embodiment, the
hair dryer 110 is in communication with the client device
501 with a wireless signal 520. In an embodiment, the client
device 510 is configured to operate a software application or
set of software modules to receive and send communications
from and to the hair dryer 110. In an example, the software
application can send a protocol or target profile to the hair
dryer 110, as well as receive data from the hair dryer 110 to
track the usage in real time.
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[0082] FIG. 5B shows different examples of the client
devices 120 including, a mobile device 522, a wearable
electronic 524, a television or magic mirror 526, a network
router 528, and a personal computer 529.

[0083] The wireless signal 520 can be any appropriate
signal such as an electromagnetic signal including WIFT,
Bluetooth, near-field, or any other signal such as optical, and
acoustic. Each client device, including the appliance, may
communicate with each other through an internet connection
via an 802.11 wireless connection to a wireless internet
access point, or a physical connection to the internet access
point, such as through an Fthernet interface. Fach connected
device is capable of performing wireless communication
with other devices, such as through a Bluetooth connection
or other wireless means as well.

[0084] FIG. 5C is a diagram representing an example of a
system 550 to promote optimum performance of a hair dryer
110, according to one example. The system 550 includes at
least the hair dryer and the client device. Optionally, the
system 550 may further include one or more external servers
542 which are implemented as part of a cloud-computing
environment and in communication with the system 550
through the Internet. The one or more external servers 542
can store user data, products such as hair products, hair dryer
or brush accessories, protocols and routines, tutorials, as
well as other 3’ party services according to an example.

[0085] The user interface or the client device can display
tutorials on how to use the hair dryer. The user interface can
create and download protocols for a regimen or routine. The
user interface can coach, track usage and compare the
tracked usage to the protocol, the regimen, and the routine.
The user interface can calculate a score based on the tracked
usage. The user interface can store the scores and the tracked
usage of the hair dryer in memory of the client device. The
user interface can be used to make a purchase of any
products related to the hair dryer. For instance, the hair dryer
may be used with a combination of styling products or
chemical compositions used for treating the user’s hair, and
the client device can output recommendations on particular
styling products or compositions to be used, and which step
in the process they are to be used, based on the desired
results inputted by the user.

[0086] As an initial step, the client device collects infor-
mation regarding a user’s desired results. In an example, the
user may use the client device to browse a database of
images which depict various hair styles. In another example,
the user may enter a keyword search to the client device to
find a desired look. The client device may store search
results locally or may connect to an external system or server
to access the database or search results.

[0087] After the user finds a desired look to be achieved
using the hair dryer, the user may access tutorials for using
the hair dryer to achieve a target look. The tutorials may be
in text form, still image form, video form, or audio-only
form.

[0088] In addition to using the tutorials, the user may
connect the client device 510 with the hair dryer over the
wireless connection (such as the Bluetooth or Wi-Fi con-
nection) to receive real-time feedback while using the hair
dryer, or to record the usage of the hair dryer for later
reporting or feedback.

[0089] Forexample, the hair dryer can communicate what
settings are currently being used at the hair dryer.
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[0090] For example, while using the hair dryer , the
motion sensor on the hair dryer can output a detection
motion of the hair dryer as feedback to the client device. The
client device is configured to compare the detected motion
with predetermined motion data for providing real-time
performance results to the user to or to output instructions
for the user to make a correction.

[0091] In another example, the temperature sensed by the
hairbrush and communicated to the hair dryer can be com-
municated to the client device. The client device is config-
ured to compare the detected temperature with predeter-
mined temperature information for providing a warning to
the user when the detected temperature is above a predeter-
mined threshold.

[0092] In an example, a timer on the hairbrush may
provide measured time information to the client device. The
client device is configured to compare the measured time to
a target time for providing an output to the user on the
amount of time remaining for a certain action using the hair
dryer, or to provide a warning to the user when a time target
has elapsed. The target time may depend on the routine, the
style to be achieved, and the current step in the process such
that there may be different durations for the different steps.
The client device is configured to receive input from the user
to create a customer profile based on the personal charac-
teristics of the user. For instance, the client device is
configured to provide questions to the user such as “hair
dyed or not?”, “hair thick or thin?”, and “hair straight or
curly?”. The customer profile can be used to select a specific
tutorial or set of data to be used when measuring the
performance from the hair dryer and brush. The client device
may recommend or avoid recommending or proposing cer-
tain hair styles depending on the assessed type of hair, level
of damage, or other parameters.

[0093] The client device can also have a camera function
that can be used to provide inputs to the customer profile.
For instance, the camera can take images of the user’s hair
to determine if a desired look is possible, or to make further
recommendations to the user based on the characteristics or
color of the hair or skin.

[0094] Alternatively, the client device can interface with
known spectography tools to analyze the user’s hair. Alter-
natively, the client device can interface with known chemi-
cal measuring tools to determine the chemical and structural
properties of the user’s hair. In an embodiment, the client
device is configured to maximize personalization and safety
for the user. The client device may warn a user if a setting
is not recommended for the type of hair of the user. The
client device may inquire if the user’s hair is color-treated
(including bleached), highlighted, keratin-treated or relaxed.
[0095] The client device may receive as an input the level
of moisture or porosity or the hair (which may be assess by
the stylist, or by the moisture sensor on the styling tool).
[0096] The client device may provide a warning if the hair
is not ready to receive additional heat, such as if the moisture
sensor in the hairbrush detects too much dryness.

[0097] The client device may provide instructions to pre-
treat the user’s hair before applying heat. The client device
may advise if the initial temperature is right for the style the
user is trying to achieve since different levels of tempera-
tures are suitable for different hair quality levels.

[0098] The client device can have an automated setup or
control, such as providing automated temperature control
from the client device from the phone.
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[0099] The client device is configured to upload data
regarding the user to an external system or server (such as
a cloud-based system). Such data may include the user
profile, amount of use of the styling tool, or performance
results when using the styling tool. The client device can
also provide an option to keep the user data anonymous.
[0100] Furthermore, the circuitry of the client device may
be configured to actuate a discovery protocol that allows the
client device and the hair dryer to identify each other and to
negotiate one or more pre-shared keys, which further allows
the hair dryer and the client device to exchanged encrypted
and anonymized information. The discovery protocol may
further allow the client device and hair dryer to exchange
treatment regimen information depending on the specific
type of hair dryer, or hairbrush, or based on specific detected
accessories.
[0101] The client device can use the camera function to
provide a sharing feature, in which the user can upload
photos taken before and/or after the use of the styling tool.
The uploaded photos can be used for receiving feedback
from professional hair stylists or other users. In an embodi-
ment, the uploaded photos may be uploaded directly to a
social media platform.
[0102] FIG. 6 shows a flowchart of a method performed by
the client device based on the above-described features. In
step 601, the client device receives an input from the user
regarding the user’s physical characteristics. In step 602, the
client device receives an input from the user regarding a
selection of a desired look to be achieved using the hair
dryer and brush. In step 603, the client device outputs
guidance information for achieving the user’s desired look
using the hair dryer and brush based on the user’s selection
and the user’s physical characteristics. In step 604, after the
user starts using the hair dryer and/or brush, the client device
receives feedback on the user’s usage of the styling tool
from the styling tool (such as feedback from the various
sensors incorporated into the hair dryer and brush and
described above). In step 605, the client device outputs an
indication of the user’s performance based on a comparison
of the feedback information received from the hair dryer and
target information. Alternatively, the client device may out-
put correction information (such as an adjustment of a
movement of the hair dryer and/or brush or heat/air flow/
speed setting) based on the feedback information. Alterna-
tively, the client device may output warning information
(such as a warning related to a sensed temperature, moisture,
or time elapsed) to the user based on the feedback informa-
tion.
[0103] The principles, representative embodiments, and
modes of operation of the present disclosure have been
described in the foregoing description. However, aspects of
the present disclosure which are intended to be protected are
not to be construed as limited to the particular embodiments
disclosed. Further, the embodiments described herein are to
be regarded as illustrative rather than restrictive. It will be
appreciated that variations and changes may be made by
others, and equivalents employed, without departing from
the spirit of the present disclosure. Accordingly, it is
expressly intended that all such variations, changes, and
equivalents fall within the spirit and scope of the present
disclosure, as claimed.

What is claimed is:

1. A system comprising:

a hair dryer; and

a hairbrush,



US 2019/0098977 A1l

wherein the hairbrush is configured to sense a character-
istic of at least one of a user’s hair and the hair dryer,
and to transmit information back to the hair dryer based
on the sensed characteristic.

2. The system according to claim 1, wherein the hairbrush
further includes a temperature/humidity sensor, and the
sensed characteristic is a temperature or humidity sensed at
the hairbrush.

3. The system according to claim 1, wherein the hairbrush
further includes moisture sensing circuitry, and the sensed
characteristic is a moisture level or dryness level of the
user’s hair sensed at the hairbrush.

4. The system according to claim 1, wherein the hairbrush
further includes a force sensor, and the sensed characteristic
is an aggression level of the user’s use of the hairbrush.

5. The system according to claim 1, wherein the hairbrush
further includes an imaging device configured to capture
thermal images of a user’s hair or scalp region, and the
sensed characteristic is a thermal scan or a thermal aggres-
sion level of the user’s hair or scalp region.

6. The system according to claim 1, wherein the hairbrush
further includes a motion sensor and the sensed character-
istic is a user’s brushing gesture while using the hairbrush.

7. The system according to claim 1, wherein the hair dryer
is configured to update at least one setting at the hair dryer
based on the received sensed characteristic.

8. The system according to claim 7, wherein the at least
one setting updated at the hair dryer includes at least one of
temperature control, air flow speed, and air flow shape.

9. The system according to claim 1, wherein the hair dryer
is configured to output a warning indicator based on the
sensed characteristic received from the hairbrush.

10. The system according to claim 1, wherein the hair
dryer is configured to output a recommendation on at least
one of a hair drying technique or regime, a hair brushing
technique or regime, and a product recommendation based
on the sensed characteristic received from the hairbrush.

11. A method, implemented by a system that includes a
hair dryer and a hairbrush, the method comprising:
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sensing, by the hairbrush, a characteristic of at least one
of the user’s hair and the hair dryer; and

transmitting, by the hairbrush, information back to the
hair dryer based on the sensed characteristic.

12. The method according to claim 11, wherein the
hairbrush further includes a temperature/humidity sensor,
and the sensing includes sensing a temperature or humidity
at the hairbrush.

13. The method according to claim 11, wherein the
hairbrush further includes moisture sensing circuitry, and
sensing includes sensing a moisture level or dryness level of
the user’s hair sensed at the hairbrush.

14. The method according to claim 11, wherein the
hairbrush further includes a force sensor, and the sensing
includes sensing an aggression level of the user’s use of the
hairbrush.

15. The method according to claim 11, wherein the
hairbrush further includes an imaging device configured to
capture thermal images of a user’s hair or scalp region, and
the sensing includes performing a thermal scan or a sensing
thermal aggression level of the user’s hair or scalp region.

16. The method according to claim 11, wherein the
hairbrush further includes a motion sensor and the sensing
includes sensing a user’s brushing motion while using the
hairbrush.

17. The method according to claim 11, further comprising
updating, by the hair dryer, at least one setting at the hair
dryer based on the received sensed characteristic.

18. The method according to claim 17, wherein the at least
one setting updated at the hair dryer includes at least one of
temperature control, air flow speed, and air flow shape.

19. The method according to claim 11, further comprising
outputting, by the hair dryer, a warning indicator based on
the sensed characteristic received from the hairbrush,

20. The method according to claim 11, wherein further
comprising outputting, by the hair dryer, a recommendation
on at least one of a hair drying technique or regime, a hair
brushing technique or regime, and a product recommenda-
tion based on the sensed characteristic received from the hair
brush.
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