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ABSTRACT

As the population increases result in rise in
occurrences of accident .The person need a ph
exercise as followed by doctor to overcome therin
happed during accident. The every individual &
required proper physical exercigenis pape explains
the automatic intelligent exercise system. Theesy:
is implemented with the help of kinet sensor.
camera is very efficient it will track a persat a
distance of 10 to 15 foot. The framework for
profundity data to overcome the deficiencies c
formerly introduced 2D vision framework for
similar application. A review literature on hum
motion recognition techniques used in Ki
applications.We provide a classification of motic
recognition techniques to highlight the differ
approaches used in human motion recogn

Keyword: Kinet, skeleton tracking, depth sensor.

l. INTRODUCTION

Microsoft Kinect is a device originally designedr
sensing human motion and developed as an cont
for Xbox game console that is being sold since 2
It did not take too long for researchers to noticat
its applicability goes beyond playing video ganias,
to be used as a depth sensor that tates interactiol
using gestures and body motion. In 2013, a

Kinect device is introduced with the new ga
console called as Kinect v2 or Kinect for Xbox O
The new Kinect replaced the older technologies
brought much advancement to the qualityd
performance of the system. The older Kinect na
as Kinect vl or Kinect for Xbox 360 after ne
Kinect's arrival.

A. Kinect Hardwar e Specifications
The Kinect for Xbox 360 has a RGB camera as
color sensor, and a depth sensor comprised ¢

infrared (IR) light source emitter and an IR dej
sensor. The later Kinect brings out new technok
with an IR illuminator and an IR Tin-Of-Flight
(TOF) depth sensor. Both Kinects and a dete
comparison of their specifications are shown in Hi
[1, 2, 3, and 4].

Device
Photo

Celor Camera

Kinect for Xbox 360

?

640 x 480 @30 FPS

Kinect for Xbox One

1920 » 1080 @30 FPS

Depth Camera

320 x 240

512 x 424

Min / Max Depth
Distance

40em/45m

50em /8 m

57 degrees

Vertical Field of View

43 degrees

60 degrees

Tilt Motor

Yes

No

Number of Skeleton
Joints Identified
Number of Full
Skeletons Tracked

USB Standard
Minimum Latency (Lag)

20

2

2.0
102 ms

25
6

30
20 ms

Active IR (able to use in

No

Yes

dark/low light)
Fig.1l. A comparison of specifications for Kine
version:

B. Computer Vision Capabilities of Kinect
Although it is categorized as a depth camera,
Kinect sensor is more than that. It has se\
advanced sensing hardware containing a
camea, a depth sensor, and a t-microphone array.
These sensors ensure different opportunities a
motion capture, face and voice recognition areds
While Kinect for Xbox 360 uses a structured i
model to get a depth map of a scene, Kinect forx
One uses a faster and more accurate TOF se
After the arrival of Kinect, it did not take long&t the
computer vision community discovered the poter
of Kinect that could extend far beyond gami
Kinect costs much lower than tradition-D cameras
(such as stereo cameras and - of-flight (TOF)
cameras) [6]. Not only indoor-D mapping, Kinect
may be used for many other Computer Vision to
including object tracking and recognition, hun
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activity analysis, and hand gesture recognition
treestructured classification in Fig.2 shows what k
of vision problems can be addressed or enhance

means of the Kinect sensor. Taking account of t
topics, we can say that Kinect shows a great pale
for academic studies in many ar

Kinect-based Computer Vision Topics

Object Tracking & Recognition Human Activity Analysis

Object detaction  Object & seene Pose estimation Activity recognition  Hand

& tracking recognition

C. Kinect Skeletal Tracking

The key to the innovation behind Kinect is
advanced skeletal tracking ability. In skeletatkiag,
RGB and depth streams are processed by the sof
to create a visual stick skeleton represent the
human body. Skeleton is constructed by a numb
joints representing body parts such as head, 1
shoulders, and arms. After calculating 3D coordia
of all joints, Kinect succeeds at determining laé 8D
parameters of these joints i@al time to allow fluen
interactivity [5]. Fig. 3 shows all the joints atigeir
labels supported by Kinect for Xbox One sensor
the constructed skeleton map [7].

. LITERATURE SURVEY

Shoulder injuries are very regular in sports antage
labour conentrated occupations. While some injul
are minor and full recovery is within2 weeks, som
major injuries requires the person to consul
physiotherapist and follow an exercise plan. Hid
Markov Models (HMM) for recognition and
histogram-based aoaparison for computing tr
accuracy score. The Microsoft Kinect sensor is 1
to obtain 3D coordinatesf human joints. Importar
features are extracted from tls&eletal coordinate
which are then quantized into 16 intermediate -
body poses. It intats to help the patient by keepi
track of daily exercise routine, advising -
improvements and maintaining records for docta
access. [1]

The difficulty of visionbased posture estimation
really decreased with the aid of profitable de

Hand Gestur

Analysis

Indoor 30 Mapping

Hand pose  Gesture Sparse feature  Dense paint
detection  estimation  classification  matching matching

camera,such as Microsoft Kinect. Yet, there is s
much to do to bridge the results of human pos
estimation and the wunderstanding of hur
movements. The experiments are conducted or
videos of ten action types, and the results shaw
the proposed huam action descriptor is represental
for action video retrieval and the tutor system
successfully help the user while learning ac
movements [2]

The design and implementation of a Kir-based
system for rehabilitation exercises monitoring
guidance has been developed in this paper. The |
framework frame work has been used to impler
system because it enables to use virtual re
techniques to demonstrate detailed movements t
patientand to facilitate examination of the quality .
guantity of the patient sessions by the cliniciarset
of basic rule elements has been developed thabe
used to express the correctness rules for con
rehabilitation exercises [3].

1. HUMANMOTION AT JOINT LEVEL

Fig. 2 illustrates the range of motion allowed
human joints [16]. For the elbow (Fig. 2a), onle
flexion and extension will be measured, therefoi
single degree of freedom (DoF) is allowed. -
angles are reported with respect to the horizcante
vertical direction. The rotation of the forea
(supination and pronation) cannot be captured dt
the fact that only one sensor is used in the ct
platform. For theshoulder and the hip (Fig. 2b a
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2c), three different motions are allowed: exton
and flexion, abduction and adduction and rotat
The rotation cannot be measured, therefore ai
level of these joints 2 DoF are allowed. Similaidy
the level of the knee (Fig. 2d), one DoF can
quantified. Due to the sensitivity of the sen for the
moment the quantification is not performed at
level of the neck and ankles.
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Fig.2. Human motion characterization at joints:
elbow, (b) shoulder, (d)ip and (d) knee [1

D. Movement Quantification at Joints

Using Kinect Several measuredf an exercist
sequence are monitored in réiahe. Some ar
reported online, for example the angles at jowts)e

others are presented at the end of the sequ
namely the evolution of the position and velocity
each joint, the working envelope, d the rate of
fatigue. Position of joints. The evolution in time o
each joint can be measured in time by tracking
corresponding marker, shown as a red dot in Fi
Graphs of this evolution are presented for eaatt pati
the end of the exercise sequengegles at joints: In

order to calculate the angles, the scalar prodsi

computed between the corresponding segments
connect at a given joint. For example, to comphbe
angle at the level of the elbow, the scalar prods
calculated between thermalized forearm and upp
arm vectors as:

&=cos” ‘

i

Wherea and b are the two vecto,. Represents the
norm of a vector and the angle between them. T
values of all angles are presented in-time in the
user interface along with the tracked skeleton a
color image of the subject executing the exercs
shown in

Fig. 3Functional working envelog In clinical
practice the range of motion assessment i
guantitative method that allows evaluating
movement and the functional status of an impe
extremity [17]. The functional working envelope
closely related to the range of motion and defitex
volume generatkby every possible point touched
a given body partThe functional reaching volume
the space within which a person can interact Wit
environment around them. A larger volume lik
correlates with an increase in functional ability.
This volume is obtained in the current application
the alphashape of all points that the body p
contacts in space [17, 18]. An alrshape is a
generalization of the convex hull and a -graph of
the Delaunay triangulation. It therefore consisisan
approximation of aconcave surface containing a
of points [18], pointdhat represe the tracked joints
of the skeleton in the current wc

Velocity of joints:

The evolution of velocity, computed as the diste
travelled by the joint of interest in titime interval, is
monitored for each joint during the exercise sege

Rate of fatigue:

One final component essential for the quantifiaa
procedure is the ability to sustain the movemehte
rate by which a person fatigues, or the rate byciv
the velocity of his/her movements declines, isallye
related to the amount of functional \k that can be
performed. The rate of fatigue is the aver
difference in the movement velocity in the firstses
the last half of an exercise sequence, as in [€
decline in velocity is associated with fatigue.
reporting fatigue as a decrease irlocity over the
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first and second part of the exercise sequence users to travel to the gym to perform basic rou
application does not penalize a subject who mi exercises. This system promotes health and fil
slowly in general, but does not show a decreas amongst theouth and elderly alike. If used regular

velocity from the beginning to the end. it serves as a guide and mentor to perform ce

compound movements accurately, eliminating

IV. SYSTEM ARCHITECTURE possibility of injuries that may be caused due
Training incorrect form.

Saved
Object
Features

Objects Feature
Database Extraction
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CONCLUSION

Thus, the papeproposes to develop a home train
system which allows users to perform exercises u
supervision anywhere, thereby, reducing the nee

@ IJTSRD | Available Online @ww.ijtsrd.con | Volume —2 | Issue — 6 | Sep-Q@18 Page: 67



