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Development of Kinect—-Based Pose Recognition Model for
Exercise Game

Kyoung Shin Park’

ABSTRACT

Recently there has been growing popularity in exergame, such as Wii Sport or Xbox Fitness game, which enables users to get
physical exercise while playing the games. In such experienced exercise games, the user’s posture recognition is very important to find
out exactly how much the users need to take their body posture as compared to the proper posture. This paper proposes a new
exercise posture recognition model designed for the exercise game content for the elderly. The proposed model is based on extracting
feature points of a skeleton model provided by the Kinect sensor to generate the feature vectors to recognize the user's exercise
posture information. This paper describes the design and implementation of the exercise posture recognition model and demonstrates
the feasibility of this proposed posture recognition model through a simple experiment. The experimental results showed 94.52% of
average accordance rate for 12 exercise postures of 10 participants.
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Fig. 1. Exercise Game Contents for the Elderly
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AnkleLeft 14 Left ankle
AnkleRight 18 Right ankle
ElbowLeft 5 Left elbow
ElbowRight 9 Right elbow
FootLeft 15 Left foot
FootRight 19 Right feot
HandLeft 7 Left hand
HandRight 1 Right hand
HandTipLeft 21 Tip of the left hand
HandTipRight 23 Tip of the right hand
Head 3 Head
HipLeft 12 Left hip
HipRight 16 Right hip
KneeLeft 13 Left knee
KneeRight 17 Right knee
Neck 2 Neck
ShoulderLeft 4 Left shoulder
ShoulderRight 8 Right shoulder
SpineBase 0 Base of the spine
SpineMid 1 Middle of the spine
SpineShoulder 20 Spine at the shoulder
ThumblLeft 22 Left thumb
ThumbRight 24 Right thumb

0 WristLeft 6 Left wrist

WiristRight 10 Right wrist

Fig. 3. Main Skeleton Joints of the Kinect 2.0
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Fig. 4. Kinect-based Motion Posture Recognition Model
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Table 1. 19 Features for Exercise Posture Expression
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Table 2. Feature Specifications used for 12 Exercise
Posture Recognition

Simbol Feature Description
- Exercise Posture Specific Feature Points
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i LEFT_HEND_UP
<7|9E>
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BOTH_SIDE_OUT =0 93 e LEFT_LEE A3
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BOTH_SIDE_FRONT =0 92 R
BOTH_SIDE_DOWN =0 -
7 51 T T T T 1 et

ONLY_LEFT_HAND_UP = 0
ONLY_RIGHT_HAND_UP =0
ONLY_LEFT_KNEE_UP = 98 1920159793146
ONLY_RIGHT_KNEE_UP =0
ONLY_LEFT_LEG_AB =0
ONLY_RIGHT_LEG_AB =0
BOTH_HAND_TOUCH=0

SQUAT=0

1{2.65m) 2(2.35m) 3(2.05m) 4(175m) 5(145m) TR A

Average accordance rate of posture recognition
model per distance (%) Middle-Age

102 =t 5OTH_SDE_DOWN

e 50TH_S0E_OUT

e BOTH_SDE_UP

e §0TH_EDE_FRONT

Fig. 6. Snapshot of Kinect-based Pose Recognition Model
Experiment: C# Kinect Terminal (Left),
LEFT_KNEE_UP Pose (Right)
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