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System requirements
• Kinect V2 3DSensor
• Kinect Adaptor
• PC/Laptop, OS at Windows 10
• Standard instrument(i.e. GaitRite)

Setting context
• A dedicated space free of obstacles and distractors
• The Kinect is fixed on a standing platform at 80 cm of height
• The measuring walkway is fixed to the floor along the sagittal axis of the Kinect
• Participants are required to wear close-fitting, pale, and non-reflective clothes to avoid additional tracking errors

Max: Initial contact 

Validation of an adaptive algorithm used in cost-effective Kinect based system for 
measuring spatiotemporal aspects of gait

Objectives

Methods

Results

Conclusions

This study aims to verify 1) adaptive gait recognition
algorithm is available to estimate basic gait parameters
by comparing those results to GAITRite system and 2)
evaluate the validity of spatiotemporal variables

A total of 14 healthy subjects with no severe physical
disabilities were included in this study(age: 28.1± 7.2
years, men/mowen: 5/9). They were asked to
complete normal walking trials along a 5-m walkway
while being detected by both Kinect and the standard
instrument (GAITRite).
10 common gait outcomes of cadence, speed, stride
length, step length, gait cycle, step time, stance phase
time, swing phase time, single support times, and
double support time were derived using a developing
algorithm. The correlation of these measurements
between Kinect based system programed by favorable
algorithm and GAITRite was obtained. Correlation
thresholds were set as poor (<0.40), modest (0.40–
0.74) or excellent (>=0.75)

Significantly high correlation(r>0.75, p<0.001) was
observed in most variables(6/10) with average stride
length reached largest point among all(r=0.855,
p<0.001). However, cadence, speed, step time, double
support time only showed modest correlation level(r=
0.57-0.744, p<0.05), Generally, the finding of validity
was typically good to excellent.

We here presented an adaptive algorithm could
reasonably support Kinect based system and
determine the general gait measurements that were
acceptable and accurate enough for assessing
spatiotemporal aspects of gait. Furthermore, our
results revealed the overall good validity in most gait
parameters which indicate the Kinect based system are
well-suited, proper, and useful device likely introduced
to clinical context. Future works are needed to
consider analysis of more populations, especially for
the people with certain disease or abnormal gait
pattern and include other implementation of algorithm
for data comparisons.
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Min : Mid-swing 

Gait Algorithm
Concept: horizontal position of the feet 
(step length)
Dimension: Z coordination
Programming: extracting specific data; 
applying revised methods to improve 
the smoothness, and localizing the max, 
min points, finally generating the 
parameters  

Experimental process 

Gait analysis ×3 Collect data and 
finalize outcomes

Comparison for  
agreement

Kinect

GAITRite

Kinect

GAITRite

VS

GAITRite Kinect based 
system

cadence speed stride 
length

step 
length

stride time step time double 
support

single 
support 

swing
phase

stance 
phase

cadence Pearson 
Correlation

.671** 0.264 -0.239 -0.239 -.687** -.676** -.674** -.665** -.665** -.704**

Sig. (2-tailed) 0.009 0.361 0.411 0.411 0.007 0.008 0.008 0.009 0.009 0.005

speed Pearson 
Correlation

0.495 .744** .555* .555* -.578* -.567* -0.521 -.576* -.576* -.576*

Sig. (2-tailed) 0.072 0.002 0.039 0.039 0.031 0.034 0.056 0.031 0.031 0.031

stride length Pearson 
Correlation

-0.095 .577* .855** .855** -0.017 -0.009 0.052 -0.031 -0.031 0.005

Sig. (2-tailed) 0.747 0.031 0 0 0.953 0.975 0.861 0.917 0.917 0.987

step length Pearson 
Correlation

-0.093 0.513 .766** .766** -0.028 -0.02 0.041 -0.039 -0.039 -0.013

Sig. (2-tailed) 0.751 0.061 0.001 0.001 0.924 0.947 0.888 0.895 0.895 0.964

stride time Pearson 
Correlation

-.794** -0.502 0.034 0.034 .833** .825** .803** .816** .816** .847**

Sig. (2-tailed) 0.001 0.068 0.908 0.908 0 0 0.001 0 0 0

step time Pearson 
Correlation

-.676** -0.296 0.202 0.202 .714** .705** .692** .692** .692** .731**

Sig. (2-tailed) 0.008 0.304 0.488 0.488 0.004 0.005 0.006 0.006 0.006 0.003

double 
support

Pearson 
Correlation

-0.467 -0.372 -0.08 -0.08 .589* .576* .570* .552* .552* .603*

Sig. (2-tailed) 0.092 0.19 0.786 0.786 0.027 0.031 0.033 0.041 0.041 0.023

single 
support

Pearson 
Correlation

-.819** -0.498 0.058 0.058 .764** .762** .747** .768** .768** .772**

Sig. (2-tailed) 0 0.07 0.845 0.845 0.001 0.002 0.002 0.001 0.001 0.001

swing phase Pearson 
Correlation

-.819** -0.498 0.057 0.057 .764** .762** .746** .768** .768** .772**

Sig. (2-tailed) 0 0.07 0.845 0.845 0.001 0.002 0.002 0.001 0.001 0.001

stance phase Pearson 
Correlation

-.684** -0.442 0.019 0.019 .761** .752** .730** .736** .736** .776**

Sig. (2-tailed) 0.007 0.114 0.95 0.95 0.002 0.002 0.003 0.003 0.003 0.001

**.correlation is significant at the 0.01 level 

*.correlation is significant at the 0.05 level
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