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Smart shoes by Digitsole feature a wide
range of uses and are fit for everyone. These
interactive smart shoes provide
personalized feedback to analyze health,
fatigue, posture, steps, and calories and
create precise data for improving health and
preventing injuries. It is easily connected to
Bluetooth 4.0 device and provides
personalized coaching in real time via a
Smartphone app. The lightweight next-gen
shoe design boasts of auto-lacing and
temperature regulation.

What are the different technologies used in
smart shoes?

Smart shoes require a reliable system for
data acquisition, data transmission, storage,
and data analysis. A wide variety of sensors
are used to acquire data for smart shoes:

1. Inertial-magnetic measurement units
made up of an accelerometer, a
gyroscope, and a magnetometer are
used for gait
analysis.

2. Satellite navigation
systems such as
GPS, GLONASS,
and GALILEO are
used to provide
information for the
real-time location.

3. Pressure sensors
are used to provide
information on the
distribution of body weight mid-gait.

4. Ambient environmental sensors,
including atmospheric pressure, light,
and sound sensors, are used for
acquiring data from altitude-dependent
activities and the surrounding
environment.

5. Internal status sensors are used to
provide information on battery and
memory capacity.

Besides sensor recording, data

acquisition systems often have cloud-based
transmission abilities. Raw sensor data is
processed to get relevant information using
filters, drift correction, or gradient descent-
based algorithms. The data is further
segmented using sequential model-based
approaches, template-based approaches,
multidimensional subsequencing, and a
dynamic time warping approach. And gait
or activity patterns can be extracted and
analyzed for personalized feedback,
visualization, and various health
applications.

Challenges and the future of smart shoes:
Considering all these innovations, smart

shoes are not used widely? Shoe companies
need tremendous investment and technical
know-how to make smart shoes. It requires
expertise, innovative engineering, and a lot
of resources. Then there are some social
hurdles to jump, as well. Many consumers
do not see smart shoes as a part of their life

yet. However, as
technology is
advancing, these issues
can be resolved.

A new industry
insiders' report
suggests that the
market for smart shoes
will continue to grow
steadily through 2022,
at a CAGR of about
23% over the next four
years. Already,

companies like Adidas and Salomon are in
the process of testing shoes that can be
customized with foot biomechanics. More
companies like Sensoria, Garmin,
Vivobarefoot, E-Traces, E-vone, and others
are shaping the future of athletic wear with
their innovations. The era of smart shoes has
just begun. Let's wait and watch for the next
best pair of smart shoes.

T. GNANAPAZHANI
M.Tech. (Footwear Science & Engg).

FACULTY, CFTI  CHENNAI.
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The use of 3D imaging techniques
has been early adopted in the footwear
industry. In particular, 3D imaging
could be used to aid commerce and
improve the quality and sales of shoes.
Footwear customization is an added
value aimed not only to improve
product quality, but also consumer
comfort. Moreover, customisation
implies a new business model that
avoids the competition of mass

production coming from new
manufacturers settled mainly in Asian
countries.

However, footwear customisation
implies a significant effort at different
levels. In manufacturing, rapid and
virtual prototyping is required; indeed
the prototype is intended to become
the final product. The whole design
procedure must be validated using
exclusively virtual techniques to
ensure the feasibility of this process,
since physical prototypes should be
avoided.

With regard to commerce, it would
be desirable for the consumer to choose
any model of shoes from a large 3D

database and be able to try them on
looking at a magic mirror. This would
probably reduce costs and increase
sales, since shops would not require
storing every shoe model and the
process of trying several models on
would be easier and faster for the
consumer.

New advances in 3D techniques
coming from experience in cinema, TV

and games are successfully applied to
footwear. Firstly, the characteristics of a
high-quality stereoscopic vision
system for footwear are presented.
Secondly, a system for the interaction
with virtual footwear models based on
3D gloves is detailed. Finally, an
augmented reality system (magic
mirror) is presented, which is
implemented with low-cost
computational elements that allow a
hypothetical customer to check in real
time the goodness of a given virtual
footwear model from an aesthetical
point of view.

By
D.V.R.PRASAD, STO

CFTI, Chennai

DEVELOPMENT OF FOOTWEAR BASED ON AUGMENTED AND VIRTUAL REALITY

FOOTWEAR CHRONICLE October - December 2019

16

Smart shoes by Digitsole feature a wide
range of uses and are fit for everyone. These
interactive smart shoes provide
personalized feedback to analyze health,
fatigue, posture, steps, and calories and
create precise data for improving health and
preventing injuries. It is easily connected to
Bluetooth 4.0 device and provides
personalized coaching in real time via a
Smartphone app. The lightweight next-gen
shoe design boasts of auto-lacing and
temperature regulation.

What are the different technologies used in
smart shoes?

Smart shoes require a reliable system for
data acquisition, data transmission, storage,
and data analysis. Awide variety of sensors
are used to acquire data for smart shoes:

1.Inertial-magnetic measurement units
made up of an accelerometer, a
gyroscope, and a magnetometer are
used for gait
analysis.

2.Satellite navigation
systems such as
GPS, GLONASS,
and GALILEO are
used to provide
information for the
real-time location.

3.Pressure sensors
are used to provide
information on the
distribution of body weight mid-gait.

4.Ambient environmental sensors,
including atmospheric pressure, light,
and sound sensors, are used for
acquiring data from altitude-dependent
activities and the surrounding
environment.

5.Internal status sensors are used to
provide information on battery and
memory capacity.

Besides sensor recording, data

acquisition systems often have cloud-based
transmission abilities. Raw sensor data is
processed to get relevant information using
filters, drift correction, or gradient descent-
based algorithms. The data is further
segmented using sequential model-based
approaches, template-based approaches,
multidimensional subsequencing, and a
dynamic time warping approach. And gait
or activity patterns can be extracted and
analyzed for personalized feedback,
visualization, and various health
applications.

Challenges and the future of smart shoes:
Considering all these innovations, smart

shoes are not used widely? Shoe companies
need tremendous investment and technical
know-how to make smart shoes. It requires
expertise, innovative engineering, and a lot
of resources. Then there are some social
hurdles to jump, as well. Many consumers
do not see smart shoes as a part of their life

yet. However, as
technology is
advancing, these issues
can be resolved.

Anew industry
insiders' report
suggests that the
market for smart shoes
will continue to grow
steadily through 2022,
at a CAGRof about
23% over the next four
years. Already,

companies like Adidas and Salomon are in
the process of testing shoes that can be
customized with foot biomechanics. More
companies like Sensoria, Garmin,
Vivobarefoot, E-Traces, E-vone, and others
are shaping the future of athletic wear with
their innovations. The era of smart shoes has
just begun. Let's wait and watch for the next
best pair of smart shoes.

T. GNANAPAZHANI
M.Tech. (Footwear Science & Engg).

FACULTY, CFTI  CHENNAI.

EMERGING TECHNOLOGICAL INNOVATIONS OF SMART SHOES

FOOTWEARCHRONICLEOctober - December 2019

14

Smart shoes by Digitsole feature a wide
range of uses and are fit for everyone. These
interactive smart shoes provide
personalized feedback to analyze health,
fatigue, posture, steps, and calories and
create precise data for improving health and
preventing injuries. It is easily connected to
Bluetooth 4.0 device and provides
personalized coaching in real time via a
Smartphone app. The lightweight next-gen
shoe design boasts of auto-lacing and
temperature regulation.

What are the different technologies used in
smart shoes?

Smart shoes require a reliable system for
data acquisition, data transmission, storage,
and data analysis. Awide variety of sensors
are used to acquire data for smart shoes:

1.Inertial-magnetic measurement units
made up of an accelerometer, a
gyroscope, and a magnetometer are
used for gait
analysis.

2.Satellite navigation
systems such as
GPS, GLONASS,
and GALILEO are
used to provide
information for the
real-time location.

3.Pressure sensors
are used to provide
information on the
distribution of body weight mid-gait.

4.Ambient environmental sensors,
including atmospheric pressure, light,
and sound sensors, are used for
acquiring data from altitude-dependent
activities and the surrounding
environment.

5.Internal status sensors are used to
provide information on battery and
memory capacity.

Besides sensor recording, data

acquisition systems often have cloud-based
transmission abilities. Raw sensor data is
processed to get relevant information using
filters, drift correction, or gradient descent-
based algorithms. The data is further
segmented using sequential model-based
approaches, template-based approaches,
multidimensional subsequencing, and a
dynamic time warping approach. And gait
or activity patterns can be extracted and
analyzed for personalized feedback,
visualization, and various health
applications.

Challenges and the future of smart shoes:
Considering all these innovations, smart

shoes are not used widely? Shoe companies
need tremendous investment and technical
know-how to make smart shoes. It requires
expertise, innovative engineering, and a lot
of resources. Then there are some social
hurdles to jump, as well. Many consumers
do not see smart shoes as a part of their life

yet. However, as
technology is
advancing, these issues
can be resolved.

Anew industry
insiders' report
suggests that the
market for smart shoes
will continue to grow
steadily through 2022,
at a CAGRof about
23% over the next four
years. Already,

companies like Adidas and Salomon are in
the process of testing shoes that can be
customized with foot biomechanics. More
companies like Sensoria, Garmin,
Vivobarefoot, E-Traces, E-vone, and others
are shaping the future of athletic wear with
their innovations. The era of smart shoes has
just begun. Let's wait and watch for the next
best pair of smart shoes.

T. GNANAPAZHANI
M.Tech. (Footwear Science & Engg).

FACULTY, CFTI  CHENNAI.

EMERGING TECHNOLOGICAL INNOVATIONS OF SMART SHOES

FOOTWEARCHRONICLEOctober - December 2019

14

Smart shoes by Digitsole feature a wide
range of uses and are fit for everyone. These
interactive smart shoes provide
personalized feedback to analyze health,
fatigue, posture, steps, and calories and
create precise data for improving health and
preventing injuries. It is easily connected to
Bluetooth 4.0 device and provides
personalized coaching in real time via a
Smartphone app. The lightweight next-gen
shoe design boasts of auto-lacing and
temperature regulation.

What are the different technologies used in
smart shoes?

Smart shoes require a reliable system for
data acquisition, data transmission, storage,
and data analysis. A wide variety of sensors
are used to acquire data for smart shoes:

1. Inertial-magnetic measurement units
made up of an accelerometer, a
gyroscope, and a magnetometer are
used for gait
analysis.

2. Satellite navigation
systems such as
GPS, GLONASS,
and GALILEO are
used to provide
information for the
real-time location.

3. Pressure sensors
are used to provide
information on the
distribution of body weight mid-gait.

4. Ambient environmental sensors,
including atmospheric pressure, light,
and sound sensors, are used for
acquiring data from altitude-dependent
activities and the surrounding
environment.

5. Internal status sensors are used to
provide information on battery and
memory capacity.

Besides sensor recording, data

acquisition systems often have cloud-based
transmission abilities. Raw sensor data is
processed to get relevant information using
filters, drift correction, or gradient descent-
based algorithms. The data is further
segmented using sequential model-based
approaches, template-based approaches,
multidimensional subsequencing, and a
dynamic time warping approach. And gait
or activity patterns can be extracted and
analyzed for personalized feedback,
visualization, and various health
applications.

Challenges and the future of smart shoes:
Considering all these innovations, smart

shoes are not used widely? Shoe companies
need tremendous investment and technical
know-how to make smart shoes. It requires
expertise, innovative engineering, and a lot
of resources. Then there are some social
hurdles to jump, as well. Many consumers
do not see smart shoes as a part of their life

yet. However, as
technology is
advancing, these issues
can be resolved.

A new industry
insiders' report
suggests that the
market for smart shoes
will continue to grow
steadily through 2022,
at a CAGR of about
23% over the next four
years. Already,

companies like Adidas and Salomon are in
the process of testing shoes that can be
customized with foot biomechanics. More
companies like Sensoria, Garmin,
Vivobarefoot, E-Traces, E-vone, and others
are shaping the future of athletic wear with
their innovations. The era of smart shoes has
just begun. Let's wait and watch for the next
best pair of smart shoes.

T. GNANAPAZHANI
M.Tech. (Footwear Science & Engg).

FACULTY, CFTI  CHENNAI.

EMERGING TECHNOLOGICAL INNOVATIONS OF SMART SHOES

FOOTWEAR CHRONICLE October - December 2019

14

Smart shoes by Digitsole feature a wide
range of uses and are fit for everyone. These
interactive smart shoes provide
personalized feedback to analyze health,
fatigue, posture, steps, and calories and
create precise data for improving health and
preventing injuries. It is easily connected to
Bluetooth 4.0 device and provides
personalized coaching in real time via a
Smartphone app. The lightweight next-gen
shoe design boasts of auto-lacing and
temperature regulation.

What are the different technologies used in
smart shoes?

Smart shoes require a reliable system for
data acquisition, data transmission, storage,
and data analysis. Awide variety of sensors
are used to acquire data for smart shoes:

1.Inertial-magnetic measurement units
made up of an accelerometer, a
gyroscope, and a magnetometer are
used for gait
analysis.

2.Satellite navigation
systems such as
GPS, GLONASS,
and GALILEO are
used to provide
information for the
real-time location.

3.Pressure sensors
are used to provide
information on the
distribution of body weight mid-gait.

4.Ambient environmental sensors,
including atmospheric pressure, light,
and sound sensors, are used for
acquiring data from altitude-dependent
activities and the surrounding
environment.

5.Internal status sensors are used to
provide information on battery and
memory capacity.

Besides sensor recording, data

acquisition systems often have cloud-based
transmission abilities. Raw sensor data is
processed to get relevant information using
filters, drift correction, or gradient descent-
based algorithms. The data is further
segmented using sequential model-based
approaches, template-based approaches,
multidimensional subsequencing, and a
dynamic time warping approach. And gait
or activity patterns can be extracted and
analyzed for personalized feedback,
visualization, and various health
applications.

Challenges and the future of smart shoes:
Considering all these innovations, smart

shoes are not used widely? Shoe companies
need tremendous investment and technical
know-how to make smart shoes. It requires
expertise, innovative engineering, and a lot
of resources. Then there are some social
hurdles to jump, as well. Many consumers
do not see smart shoes as a part of their life

yet. However, as
technology is
advancing, these issues
can be resolved.

Anew industry
insiders' report
suggests that the
market for smart shoes
will continue to grow
steadily through 2022,
at a CAGRof about
23% over the next four
years. Already,

companies like Adidas and Salomon are in
the process of testing shoes that can be
customized with foot biomechanics. More
companies like Sensoria, Garmin,
Vivobarefoot, E-Traces, E-vone, and others
are shaping the future of athletic wear with
their innovations. The era of smart shoes has
just begun. Let's wait and watch for the next
best pair of smart shoes.

T. GNANAPAZHANI
M.Tech. (Footwear Science & Engg).

FACULTY, CFTI  CHENNAI.

EMERGING TECHNOLOGICAL INNOVATIONS OF SMART SHOES

FOOTWEARCHRONICLEOctober - December 2019

14

Smart shoes by Digitsole feature a wide
range of uses and are fit for everyone. These
interactive smart shoes provide
personalized feedback to analyze health,
fatigue, posture, steps, and calories and
create precise data for improving health and
preventing injuries. It is easily connected to
Bluetooth 4.0 device and provides
personalized coaching in real time via a
Smartphone app. The lightweight next-gen
shoe design boasts of auto-lacing and
temperature regulation.

What are the different technologies used in
smart shoes?

Smart shoes require a reliable system for
data acquisition, data transmission, storage,
and data analysis. Awide variety of sensors
are used to acquire data for smart shoes:

1.Inertial-magnetic measurement units
made up of an accelerometer, a
gyroscope, and a magnetometer are
used for gait
analysis.

2.Satellite navigation
systems such as
GPS, GLONASS,
and GALILEO are
used to provide
information for the
real-time location.

3.Pressure sensors
are used to provide
information on the
distribution of body weight mid-gait.

4.Ambient environmental sensors,
including atmospheric pressure, light,
and sound sensors, are used for
acquiring data from altitude-dependent
activities and the surrounding
environment.

5.Internal status sensors are used to
provide information on battery and
memory capacity.

Besides sensor recording, data

acquisition systems often have cloud-based
transmission abilities. Raw sensor data is
processed to get relevant information using
filters, drift correction, or gradient descent-
based algorithms. The data is further
segmented using sequential model-based
approaches, template-based approaches,
multidimensional subsequencing, and a
dynamic time warping approach. And gait
or activity patterns can be extracted and
analyzed for personalized feedback,
visualization, and various health
applications.

Challenges and the future of smart shoes:
Considering all these innovations, smart

shoes are not used widely? Shoe companies
need tremendous investment and technical
know-how to make smart shoes. It requires
expertise, innovative engineering, and a lot
of resources. Then there are some social
hurdles to jump, as well. Many consumers
do not see smart shoes as a part of their life

yet. However, as
technology is
advancing, these issues
can be resolved.

Anew industry
insiders' report
suggests that the
market for smart shoes
will continue to grow
steadily through 2022,
at a CAGRof about
23% over the next four
years. Already,

companies like Adidas and Salomon are in
the process of testing shoes that can be
customized with foot biomechanics. More
companies like Sensoria, Garmin,
Vivobarefoot, E-Traces, E-vone, and others
are shaping the future of athletic wear with
their innovations. The era of smart shoes has
just begun. Let's wait and watch for the next
best pair of smart shoes.

T. GNANAPAZHANI
M.Tech. (Footwear Science & Engg).

FACULTY, CFTI  CHENNAI.

EMERGING TECHNOLOGICAL INNOVATIONS OF SMART SHOES

FOOTWEARCHRONICLEOctober - December 2019

14

Smart shoes by Digitsole feature a wide
range of uses and are fit for everyone. These
interactive smart shoes provide
personalized feedback to analyze health,
fatigue, posture, steps, and calories and
create precise data for improving health and
preventing injuries. It is easily connected to
Bluetooth 4.0 device and provides
personalized coaching in real time via a
Smartphone app. The lightweight next-gen
shoe design boasts of auto-lacing and
temperature regulation.

What are the different technologies used in
smart shoes?

Smart shoes require a reliable system for
data acquisition, data transmission, storage,
and data analysis. Awide variety of sensors
are used to acquire data for smart shoes:

1.Inertial-magnetic measurement units
made up of an accelerometer, a
gyroscope, and a magnetometer are
used for gait
analysis.

2.Satellite navigation
systems such as
GPS, GLONASS,
and GALILEO are
used to provide
information for the
real-time location.

3.Pressure sensors
are used to provide
information on the
distribution of body weight mid-gait.

4.Ambient environmental sensors,
including atmospheric pressure, light,
and sound sensors, are used for
acquiring data from altitude-dependent
activities and the surrounding
environment.

5.Internal status sensors are used to
provide information on battery and
memory capacity.

Besides sensor recording, data

acquisition systems often have cloud-based
transmission abilities. Raw sensor data is
processed to get relevant information using
filters, drift correction, or gradient descent-
based algorithms. The data is further
segmented using sequential model-based
approaches, template-based approaches,
multidimensional subsequencing, and a
dynamic time warping approach. And gait
or activity patterns can be extracted and
analyzed for personalized feedback,
visualization, and various health
applications.

Challenges and the future of smart shoes:
Considering all these innovations, smart

shoes are not used widely? Shoe companies
need tremendous investment and technical
know-how to make smart shoes. It requires
expertise, innovative engineering, and a lot
of resources. Then there are some social
hurdles to jump, as well. Many consumers
do not see smart shoes as a part of their life

yet. However, as
technology is
advancing, these issues
can be resolved.

Anew industry
insiders' report
suggests that the
market for smart shoes
will continue to grow
steadily through 2022,
at a CAGRof about
23% over the next four
years. Already,

companies like Adidas and Salomon are in
the process of testing shoes that can be
customized with foot biomechanics. More
companies like Sensoria, Garmin,
Vivobarefoot, E-Traces, E-vone, and others
are shaping the future of athletic wear with
their innovations. The era of smart shoes has
just begun. Let's wait and watch for the next
best pair of smart shoes.

T. GNANAPAZHANI
M.Tech. (Footwear Science & Engg).

FACULTY, CFTI  CHENNAI.

EMERGING TECHNOLOGICAL INNOVATIONS OF SMART SHOES

FOOTWEARCHRONICLEOctober - December 2019

14

Smart shoes by Digitsole feature a wide
range of uses and are fit for everyone. These
interactive smart shoes provide
personalized feedback to analyze health,
fatigue, posture, steps, and calories and
create precise data for improving health and
preventing injuries. It is easily connected to
Bluetooth 4.0 device and provides
personalized coaching in real time via a
Smartphone app. The lightweight next-gen
shoe design boasts of auto-lacing and
temperature regulation.

What are the different technologies used in
smart shoes?

Smart shoes require a reliable system for
data acquisition, data transmission, storage,
and data analysis. Awide variety of sensors
are used to acquire data for smart shoes:

1.Inertial-magnetic measurement units
made up of an accelerometer, a
gyroscope, and a magnetometer are
used for gait
analysis.

2.Satellite navigation
systems such as
GPS, GLONASS,
and GALILEO are
used to provide
information for the
real-time location.

3.Pressure sensors
are used to provide
information on the
distribution of body weight mid-gait.

4.Ambient environmental sensors,
including atmospheric pressure, light,
and sound sensors, are used for
acquiring data from altitude-dependent
activities and the surrounding
environment.

5.Internal status sensors are used to
provide information on battery and
memory capacity.

Besides sensor recording, data

acquisition systems often have cloud-based
transmission abilities. Raw sensor data is
processed to get relevant information using
filters, drift correction, or gradient descent-
based algorithms. The data is further
segmented using sequential model-based
approaches, template-based approaches,
multidimensional subsequencing, and a
dynamic time warping approach. And gait
or activity patterns can be extracted and
analyzed for personalized feedback,
visualization, and various health
applications.

Challenges and the future of smart shoes:
Considering all these innovations, smart

shoes are not used widely? Shoe companies
need tremendous investment and technical
know-how to make smart shoes. It requires
expertise, innovative engineering, and a lot
of resources. Then there are some social
hurdles to jump, as well. Many consumers
do not see smart shoes as a part of their life

yet. However, as
technology is
advancing, these issues
can be resolved.

Anew industry
insiders' report
suggests that the
market for smart shoes
will continue to grow
steadily through 2022,
at a CAGRof about
23% over the next four
years. Already,

companies like Adidas and Salomon are in
the process of testing shoes that can be
customized with foot biomechanics. More
companies like Sensoria, Garmin,
Vivobarefoot, E-Traces, E-vone, and others
are shaping the future of athletic wear with
their innovations. The era of smart shoes has
just begun. Let's wait and watch for the next
best pair of smart shoes.

T. GNANAPAZHANI
M.Tech. (Footwear Science & Engg).

FACULTY, CFTI  CHENNAI.

EMERGING TECHNOLOGICAL INNOVATIONS OF SMART SHOES

FOOTWEARCHRONICLEOctober - December 2019

14

Smart shoes by Digitsole feature a wide
range of uses and are fit for everyone. These
interactive smart shoes provide
personalized feedback to analyze health,
fatigue, posture, steps, and calories and
create precise data for improving health and
preventing injuries. It is easily connected to
Bluetooth 4.0 device and provides
personalized coaching in real time via a
Smartphone app. The lightweight next-gen
shoe design boasts of auto-lacing and
temperature regulation.

What are the different technologies used in
smart shoes?

Smart shoes require a reliable system for
data acquisition, data transmission, storage,
and data analysis. A wide variety of sensors
are used to acquire data for smart shoes:

1. Inertial-magnetic measurement units
made up of an accelerometer, a
gyroscope, and a magnetometer are
used for gait
analysis.

2. Satellite navigation
systems such as
GPS, GLONASS,
and GALILEO are
used to provide
information for the
real-time location.

3. Pressure sensors
are used to provide
information on the
distribution of body weight mid-gait.

4. Ambient environmental sensors,
including atmospheric pressure, light,
and sound sensors, are used for
acquiring data from altitude-dependent
activities and the surrounding
environment.

5. Internal status sensors are used to
provide information on battery and
memory capacity.

Besides sensor recording, data

acquisition systems often have cloud-based
transmission abilities. Raw sensor data is
processed to get relevant information using
filters, drift correction, or gradient descent-
based algorithms. The data is further
segmented using sequential model-based
approaches, template-based approaches,
multidimensional subsequencing, and a
dynamic time warping approach. And gait
or activity patterns can be extracted and
analyzed for personalized feedback,
visualization, and various health
applications.

Challenges and the future of smart shoes:
Considering all these innovations, smart

shoes are not used widely? Shoe companies
need tremendous investment and technical
know-how to make smart shoes. It requires
expertise, innovative engineering, and a lot
of resources. Then there are some social
hurdles to jump, as well. Many consumers
do not see smart shoes as a part of their life

yet. However, as
technology is
advancing, these issues
can be resolved.

A new industry
insiders' report
suggests that the
market for smart shoes
will continue to grow
steadily through 2022,
at a CAGR of about
23% over the next four
years. Already,

companies like Adidas and Salomon are in
the process of testing shoes that can be
customized with foot biomechanics. More
companies like Sensoria, Garmin,
Vivobarefoot, E-Traces, E-vone, and others
are shaping the future of athletic wear with
their innovations. The era of smart shoes has
just begun. Let's wait and watch for the next
best pair of smart shoes.

T. GNANAPAZHANI
M.Tech. (Footwear Science & Engg).

FACULTY, CFTI  CHENNAI.

EMERGING TECHNOLOGICAL INNOVATIONS OF SMART SHOES

FOOTWEAR CHRONICLE October - December 2019

14

Smart shoes by Digitsole feature a wide
range of uses and are fit for everyone. These
interactive smart shoes provide
personalized feedback to analyze health,
fatigue, posture, steps, and calories and
create precise data for improving health and
preventing injuries. It is easily connected to
Bluetooth 4.0 device and provides
personalized coaching in real time via a
Smartphone app. The lightweight next-gen
shoe design boasts of auto-lacing and
temperature regulation.

What are the different technologies used in
smart shoes?

Smart shoes require a reliable system for
data acquisition, data transmission, storage,
and data analysis. Awide variety of sensors
are used to acquire data for smart shoes:

1.Inertial-magnetic measurement units
made up of an accelerometer, a
gyroscope, and a magnetometer are
used for gait
analysis.

2.Satellite navigation
systems such as
GPS, GLONASS,
and GALILEO are
used to provide
information for the
real-time location.

3.Pressure sensors
are used to provide
information on the
distribution of body weight mid-gait.

4.Ambient environmental sensors,
including atmospheric pressure, light,
and sound sensors, are used for
acquiring data from altitude-dependent
activities and the surrounding
environment.

5.Internal status sensors are used to
provide information on battery and
memory capacity.

Besides sensor recording, data

acquisition systems often have cloud-based
transmission abilities. Raw sensor data is
processed to get relevant information using
filters, drift correction, or gradient descent-
based algorithms. The data is further
segmented using sequential model-based
approaches, template-based approaches,
multidimensional subsequencing, and a
dynamic time warping approach. And gait
or activity patterns can be extracted and
analyzed for personalized feedback,
visualization, and various health
applications.

Challenges and the future of smart shoes:
Considering all these innovations, smart

shoes are not used widely? Shoe companies
need tremendous investment and technical
know-how to make smart shoes. It requires
expertise, innovative engineering, and a lot
of resources. Then there are some social
hurdles to jump, as well. Many consumers
do not see smart shoes as a part of their life

yet. However, as
technology is
advancing, these issues
can be resolved.

Anew industry
insiders' report
suggests that the
market for smart shoes
will continue to grow
steadily through 2022,
at a CAGRof about
23% over the next four
years. Already,

companies like Adidas and Salomon are in
the process of testing shoes that can be
customized with foot biomechanics. More
companies like Sensoria, Garmin,
Vivobarefoot, E-Traces, E-vone, and others
are shaping the future of athletic wear with
their innovations. The era of smart shoes has
just begun. Let's wait and watch for the next
best pair of smart shoes.

T. GNANAPAZHANI
M.Tech. (Footwear Science & Engg).

FACULTY, CFTI  CHENNAI.

EMERGING TECHNOLOGICAL INNOVATIONS OF SMART SHOES

FOOTWEARCHRONICLEOctober - December 2019

14

Smart shoes by Digitsole feature a wide
range of uses and are fit for everyone. These
interactive smart shoes provide
personalized feedback to analyze health,
fatigue, posture, steps, and calories and
create precise data for improving health and
preventing injuries. It is easily connected to
Bluetooth 4.0 device and provides
personalized coaching in real time via a
Smartphone app. The lightweight next-gen
shoe design boasts of auto-lacing and
temperature regulation.

What are the different technologies used in
smart shoes?

Smart shoes require a reliable system for
data acquisition, data transmission, storage,
and data analysis. Awide variety of sensors
are used to acquire data for smart shoes:

1.Inertial-magnetic measurement units
made up of an accelerometer, a
gyroscope, and a magnetometer are
used for gait
analysis.

2.Satellite navigation
systems such as
GPS, GLONASS,
and GALILEO are
used to provide
information for the
real-time location.

3.Pressure sensors
are used to provide
information on the
distribution of body weight mid-gait.

4.Ambient environmental sensors,
including atmospheric pressure, light,
and sound sensors, are used for
acquiring data from altitude-dependent
activities and the surrounding
environment.

5.Internal status sensors are used to
provide information on battery and
memory capacity.

Besides sensor recording, data

acquisition systems often have cloud-based
transmission abilities. Raw sensor data is
processed to get relevant information using
filters, drift correction, or gradient descent-
based algorithms. The data is further
segmented using sequential model-based
approaches, template-based approaches,
multidimensional subsequencing, and a
dynamic time warping approach. And gait
or activity patterns can be extracted and
analyzed for personalized feedback,
visualization, and various health
applications.

Challenges and the future of smart shoes:
Considering all these innovations, smart

shoes are not used widely? Shoe companies
need tremendous investment and technical
know-how to make smart shoes. It requires
expertise, innovative engineering, and a lot
of resources. Then there are some social
hurdles to jump, as well. Many consumers
do not see smart shoes as a part of their life

yet. However, as
technology is
advancing, these issues
can be resolved.

Anew industry
insiders' report
suggests that the
market for smart shoes
will continue to grow
steadily through 2022,
at a CAGRof about
23% over the next four
years. Already,

companies like Adidas and Salomon are in
the process of testing shoes that can be
customized with foot biomechanics. More
companies like Sensoria, Garmin,
Vivobarefoot, E-Traces, E-vone, and others
are shaping the future of athletic wear with
their innovations. The era of smart shoes has
just begun. Let's wait and watch for the next
best pair of smart shoes.

T. GNANAPAZHANI
M.Tech. (Footwear Science & Engg).

FACULTY, CFTI  CHENNAI.

EMERGING TECHNOLOGICAL INNOVATIONS OF SMART SHOES

FOOTWEARCHRONICLEOctober - December 2019

14


















	Wrapper October to December 2019.pdf
	Page 1
	Page 2
	Page 3
	Page 4




