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KINECT

2002

Ubiquitous mobile patient
monitor
« Personal Digital Assistant
(PDA}

+ &monitored
physiological waveforms
* Wireless LAN & GPRS

Intelligent systems for
wellbeing monitoring

* Xbox 360
November

r 22,2005

behind Kinect was

|+ sensing technology |

Continuously monitors
the wellbeing of people
Sensor network is set up
using off-the-shelf

Fuzzy Reasoning.

L1y .

Dynamic Daily-living Patterns
and Association Analyses in
Tele-care Systems

Sensor-network domain
knowledge is used to
overcome the difficulties

Sit Straight

(and tell me what I did today)
A Human Posture Alarm

and

Activity Summarization

« first camera-based system

i

o g e . 0

2008

* Kinect first
announced on
June 1,2009

- December 2010,
PrimeSense, NITE

Towards Pervasive Physical
Rehabilitation Using Microsoft

Kinect . inect Vs. OptiTrack.

February 1, 2012, Microsoft released the commercial version of Kinect for
March 2012, Microsoft announced that next version of the Kinect for Windows would be available in May

ATy S ——r
naisilwalanlings: Kinect wates

Posture Monitoring System for
Context Awareness in Mobile
Computing

« UPMS by

tilt-angle measurement
algorithm (TAMA) +
second-order Butterworth
low-pass filter SLPF).

Tilt angle between the
device and the Earth's
surface

Children Tantrum Behaviour
Analysis Based on Kinect Sensor

Kinerehab: A Kinect-based System
for Physical Rehabilitation — A Pilot|
Study for Young Aduits with Motor
Disabilities

Evaluation of Kinect Joint
Tracking for Clinical and In-Home
Stroke Rehabilitation Tools

Kinect wanais win

J e —

Human Gesture Recognition
Using Kinect Camera

indows SOK

Super Mirror: A
Kinect Interface for
Ballet Dancers.

platform using kinect and
wireless accelerometer

Fall detection on embedded

Senior Health

Support Seniors

Assign exercises,

Controller-free exploration of medical
image data: experiencing the Kinect

'AMobile Sensing and
Imaging System for
Real-Time Monitoring
of Spine Health

Alert caretaker

Videogame Technology to

Long Term Care (LTC)
Ambient intelligence
by Natural User Interfaces.

to verify progresses in mobility,
to monitor health/environmental | | =
eters, e

recognition

gaits
. SWM

Monitoring Using Kinect
Monitor elderly people
and detect when they
are likely to fall
Collect data and
performed posture& gait

Normal and abnormal

Devices for Telehealth
+ Survey el

healthcare.

can improve recognition

Leveraging Consumer Sensing

Kinect is increasingly being
investigated as a 100l to support

Using a second Kinect device

Kinect are likely to be suitable
for a wide range of patients,

Watch Your Heartbeat on Xbox One’s

New Kinect
hitp://mashable.com/2013/05/22/x

Human posture recognition using human
skeleton provided by Kinect

« Skeleton allows classifying well four
postures.

Development of Real-Time Patient Monitaring
System Using Microsoft Kinect

Seated Tracking for
Correcting Computer
Work Postures

Implementation of a
Fall Monitor System by
Using a 3-Axis
Accelerometer in a
Smart Phane

SEPTIMU - Continuaus.

In-situ Human Wellness

Monitoring and Feedback

using Sensors Embedded

in Earphones

* How long a same
posture lasts and gives
feedback based on a
madel of healthy

Mobile posture monitoring system to
prevent physical health risk of
smartphone users

By Samsung

Checks whether the user is facing
the screen with the smartphone in
hand

Angle of the user’s neck

Gazing time and number of
blinking

Smart Pose; Mobile
Posture-aware System for
Lowering Physical Health
Risk of Smartphone Users
* Builtin sensors only
Estimates a value
representing user postures
like head/neck tilt angle by
analyzing sensor data from 3
front-faced camera

A 24-hour health

from imperfect data source

AMON: a wearable
multiparameter medical
monitoring and alert system

Wearable medical
monitoring and alert system

OTHER

|
|
and Improvement ‘monitoring system 1
for Laptop Use in a smart house '
« FLX01 = Many devices !
Flex Sensors « Network&Alert |1
= RS * Elderly 3
& Disabilities i
2006
Approaching Low-Cost

Ambient Intelligent
Home Care Systems

Accelerometry-Based
Posture Monitoring
System for Stroke
Survivors.

* 3-axial
accelerometer
and a beeper, LED
light and vibrator

Unsupervised

Monitoring

of Sitting Behavior

* Frame-by-frame
comparisan of
pressure data

Design of

Elder Alarm System Based on
Body Posture Reorganization
* Suddenness or falill ,

* “"unusual event” table

* Support vector machine

with posture (5VM)

prototypes stored

inan A vibrotactile feedback
autonomously approach to posture guidance
created database

Embedded Wireless

* Sitting monitoring with
vibrotactile feedback.

Homecare

PostureCare —
Towards a novel system for posture
+ Intelligent office chair
+ 4 force transducers

Automatic fall detection of elderly

living alone at home environment

+ Global Journal of Medical
research

+Accelerometer signals.

Telecare Service Challenge
conflict detection

3D Head Pose
Estimation Based on
Scene Flow and
Generic Head Model

Design and Implementation of a
Fall Monitor System by Using a
3-Axis Accelerometer in a Smart
Phone

Tele-Medical Applications in

Home-Based Health Care

* Survey and taxonomy for tele-
home-care systems.

+ Canflict detection of care devices |

Monitoring System

Framework for HealthcaredLife
- A Ubiquitous Patient-Centric
Telehealth System

* Health Care Alliance For
Life Inc.
http://www.healthcaredlit
e.org/

/ﬂ

A Framework for Webcam-based
Hand Rehabilitation Exercises

— |-

challen
provided suggestions for further
research.

Human neck's posture measurement

using a 3-axis accelerometer sensor

« Least Squares Orthogonal
Distance Fitting
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Work Postures]

[Seated Tracking for Correcting Computer

[Videogame technology to support seniors]

[Senior health monitoring using Kinect,]

[Fall detection on embedded platform
using Kinect and wireless accelerometer]

[Low-Cost Accelerometry-Based Posture
Monitoring System for Stroke Survivors.]

\

[Evaluation of Kinect Joint Tracking for
Clinical and In-Home Stroke Rehabilitation

Tools]

Health Monitor

[Posture Monitoring System for Context
Awareness in Mobile Computing]
[“Human neck's posture measurement
using a 3-axis accelerometer sensor]

[Design and implementation of a fall
maonitor system by using a 3-axis
accelerometer in a smart phone]
[SEPTIMU]
[Mobile posture menitoring system to
prevent physical health risk of
smartphone users]

[Smart pose: mobile posture-aware

smartphone users]

system for lowering physical health risk of

Accelerometer

Mobile Camera

Kinect

Health monitoring
Technology

[A Mobile Sensing and Imaging System for
Real-Time Monitoring of Spine Health]

Rehabilitation

[A Framework for Webcam-based Hand
Rehabilitation Exercises]

[Towards Pervasive Physical Rehabilitation|
Using Microsoft Kinect]

[Kinerehab: a kinect-based system for
physical rehabilitation: a pilot study for
young adults with motor disabilities]

[Children Tantrum Behaviors Analysis
Based on Kinect Sensor]

[Super Mirror: A Kinect Interface for Ballet
Dancers]

[This Robot Learns to Pour Beer by
Predicting Your Future]

[Gesture Interface using Kinect for
Medical Imaging Visualization in
Surgeries]

[Touchless gesture user interface for 3D

visualization using the Kinect platform and
open-source frameworks)

Non-Health related

sensor

Traditional

Wearrable
medical device,

[Ubiquitous mobile access to
real-time patient monitoring

[AMON]

data]

Small Device
web cam, mic, single
device
(wearable or setup on working tool)

[Posture monitoring and imprevement for laptop use]
[Posture monitoring and improvement for laptop use]
[Unsupervised Monitoring of Sitting Behavior]

[A vibrotactile feedback appreach to posture guidance]

[PostureCare — Towards a novel system for posture]

+Vision
camera, web cam

[A 24-hour health monitoring systemin a
smart house]

[Design of elder alarm system based on
body posture reorganization]

[Framework for Healthcare4life]

tele-care systems]

environment]

[Dynamic daily-living patterns and association analyses in

[Intelligent systems for wellbeing monitoring]

[Approaching Ambient Intelligent Home Care Systems]
[Embedded Wireless Homecare Monitoring System]

[Automatic fall detection of elderly living alone at home
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- available programming libraries & SDK

- touchless

- easy to use, just installed ) .

_ affoyrdab|e : - in between wearable & ambient
Kinect - few device, easy to use

- complexity in development, algorithm
Small Device

Accelerometer )
\ \ )/ - improve range
" ’ - touchless
\\adapted @ )/ - privacy Issue
\ / ,/ adapted +Vision
N} ) fﬂ

/

- build-in sensor in smartphone

Mobile iti ’
*.. Traditional K extended
- can be carried every where, ubiquitous RN )
- . RS /
- build-in sensors available ~. .
- very affordable adapted ~ Ambient '
Sl - more |locations - more devices
Wearable - range limit _ .
- can be carried solved ™ ywireless Technology

- need to wear, difficult to use
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Sit Straight (and tell me what | did
today): A Human Posture Alarm

Posture monitoring and improvement
for laptop use

Unsupervised Monitoring of
Sitting Behavior

A vibrotactile feedback
approach to posture

Posture Monitoring System
for Context Awareness in

PostureCare —Towards a novel
system for posture

A Mobile Sensing and Imaging System
for Real-Time Monitoring of Spine

and Activity Summarization guidance Mobile Computing Health
System

Year 2005 2007 2009 2010 2010 2011 2011

Tool web-cam FLX-01 Flex Sensors pressure data 7 force-sensitive resistors  [Mobile, Accelerometer 4 Force transducers Mobile, Front camera
Mic prototypes stored in an

autonomously created database

Methodology

Visual Processing
Audio Processing
Angles Translation

Angles Translation

posture recognition
prototype database
database matching

Calculation on weight data.

Angles Translation

Calculation on weight data.

Angles Translation

Focus

Good Posture

angle between the neck and shoulder

Repetitive Stress Injuries (RSI)

Good Posture, by pressure/weight

Sitting Still

Good Posture

UPMS by tilt-angle
measurement algorithm
(TAMA) +second-order
Butterworth low-pass filter
(SLPF).

tilt angle between the
device and the Earth’s
surface

dynamicsitting

Game for pelvic rocking Exercise

real-time spin health dynamic
monitoring

trace the shape of the spine

Report & Alert

Real-Time Feedback

Activity And Posture Summaries

Real-Time Feedback

Real-Time Feedback

Real-Time Feedback:
vibrate

Real-Time Feedback

Real-Time Feedback

Real-Time Feedback

Problem

Privacy

many error found, alert frequently

Least motivate

Contribution

first camerabase
algorithm for extracting human
silhouette
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“Human neck's posture measurement |SEPTIMU Mobile posture monitoring system to |3D head pose estimation based on Seated Tracking for Correcting Smart pose: mobile posture-aware
using a 3-axis accelerometer sensor prevent physical health risk of scene flow and generichead model |Computer Work Postures system for lowering physical health
smartphone users risk of smartphone users
Year 2011 2012 2012 2012 2013 2013
Tool 3-axis accelerometer sensor sensors embedded in earphones Mobile, 3-axis accelerometer web-cam Kinect Mobile, build-in sensors only

front-faced camera

Methodology

Angles Translation

Angles Translation

Angles Translation

Angles Translation

Angles Translation

Angles Translation

Focus

neck's posture measurement

how long one same posture lasts

angle of user’s neck

image processing was done to detect
gazing time and number of eye
blinking

could check whether the user was
actually using the device

Not focus on health issues

extracting face joints and calculating
pitch, yaw, and roll degree

head positions and orientations
tracking
calcualte head'angles

estimates a value representing user
postures

head/neck tilt angle by analyzing
sensor data from a front-faced
camera

Report & Alert

Real-Time Feedback

Real-Time Feedback: popup message

Real-Time Feedback: popup message

Real-Time Feedback: popup message

Real-Time Feedback: popup message

Real-Time Feedback: popup message

Problem

limitations in terms of head motion
range and accuracy of the pose
estimation

Contribution




