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ABSTRACT 
 

While previous research has assessed the validity of the OptoGait© system to the GAITRite© walkway and 
an instrumented treadmill, no research to date has assessed this system against a traditional three-
dimensional motion analysis system. Additionally, previous research has shown that the OptoGait system 
shows systematic bias when compared to other systems due to the configuration of the system’s 
hardware. The present study examined the agreement between the spatiotemporal gait parameters 
calculated from the OptoGait system and a three-dimensional motion capture (14 camera Vicon motion 
capture system and 2 AMTI force plates) in healthy adults. Additionally, a range of filter settings for the 
OptoGait were examined to determine if it was possible to eliminate any systematic bias between the 
OptoGait and the three-dimensional motion analysis system. Agreement between the systems was 
examined using 95% limits of agreement by Bland and Altman and the intraclass correlation coefficient. A 
repeated measures ANOVA were used to detect any systematic differences between the systems. Findings 
confirm the validity of the OptoGait system for the evaluation of spatiotemporal gait parameters in 
healthy adults. Furthermore, recommendations on filter settings which eliminate the systematic bias 
between the OptoGait and the three-dimensional motion analysis system are provided.
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INTRODUCTION 
 

The measurement of spatiotemporal gait parameters is commonly utilised to 

monitor change and assess the effect of treatment interventions in individuals [1,2]. 

Many of the systems used to measure spatiotemporal gait parameters are not easily 

portable and require a large area for measurement. The OptoGait system (Microgate, 

Italy) is a portable system which requires minimal time to set-up. It is a photoelectric 

system which detects the interruptions of the communication between the bars, caused 

by the participant’s feet, to identify gait events (foot strike and foot off).  

Previous research has assessed the validity of the OptoGait system, in relation to 

spatiotemporal gait parameters, against the GAITRite walkway [3,4] and an 

instrumented treadmill [5]. The reliability of the OptoGait system has also been 

confirmed [6], with the spatiotemporal gait parameters compared across two testing 

sessions which were two weeks apart. The authors confirmed that all parameters, 

except for acceleration and progressive step time assessment, were reliable.  

The GAITRite walkway and instrumented treadmill have previously been 

validated against traditional three-dimensional motion analysis systems [7,8], however, 

to date the validity of the OptoGait system against three-dimensional motion analysis 

has not been assessed. Testing the OptoGait system’s validity against three-dimensional 

motion analysis is warranted as the OptoGait utilises photoelectric sensors to calculate 

spatiotemporal gait parameters as opposed to the GAITRite and treadmill systems which 

are based on pressure sensing technology. 
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The OptoGait bars (with 96 LEDS per meter and a space resolution of 1.041 mm) 

are configured with the LEDs 3 mm from the ground, this results in the LEDs being 

interrupted a few milliseconds before contact with the ground. Similarly, when the foot 

is lifted from the ground during the foot off gait event, interruption with the LEDs is 

postponed. This has an effect on the calculation of the spatiotemporal gait parameters, 

with the calculated values from the OptoGait longer for the stance phase and shorter 

for the swing phase when compared to other gait analysis systems [3–5].   

Filter settings (GaitR IN and OUT filter) within the OptoGait software allow the 

user to set the minimum number of LEDs to be interrupted for triggering the contact 

event. By changing this filter, it is proposed that it is possible to reduce or eliminate 

discrepancies between the OptoGait system and other gait analysis systems. The 

manufacturers of OptoGait recommend setting the filter to 3 LED, meaning that only 

when 4 consecutive LEDs are interrupted, the foot strike/foot off is considered valid. 

However, no research to date has examined the effect of different filter settings on the 

calculated spatiotemporal gait parameters. It is important to assess the effect of these 

different settings on the calculated gait parameters; to establish if specific settings 

would allow the results from different systems to be used interchangeably or if a 

correction factor would be required to eliminate the offset between the calculated gait 

parameters of different systems. 

The main aim of this study was to examine the concurrent validity of the 

OptoGait system against a three-dimensional motion analysis system for the assessment 

of spatiotemporal gait parameters. Additionally, a range of filter settings for the 
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OptoGait were examined to determine the setting which most closely matched the 

measurements provided by the three-dimensional motion analysis system. 

 
MATERIALS AND METHODS 

 

PARTICIPANTS 

Eighteen individuals (12 females and 6 males) volunteered to participate in the 

study (age: 31 ± 8 years; height: 170 ± 8 cm; weight 72 ± 17kg). Participants had no 

known medical conditions which would have affected their ability to participate in this 

study. The study was approved by the University ethics committee and consent was 

obtained from all individuals prior to participation. 

PROCEDURE 

A 5 m OptoGait system (sampling at 1000Hz; Microgate, Italy), two force plates 

(AMTI OPT464508HF sampling at 1000Hz; AMTI, USA) and a 14 camera Vicon motion 

capture system (sampling at 100Hz; Vicon, OMG, UK) were utilized for this study (Figure 

1). To ensure participants has achieved steady state walking prior to data capture the 

OptoGait system was positioned in the centre of the laboratory with participants 

initiating gait 5-6 m before reaching the start of the OptoGait system. Participants 

walked across the laboratory at their self-selected speed (1.34 ± 0.18 ms-1) and 

completed as many trials as necessary to record five acceptable trials (i.e. five trials in 

which the participant’s foot strikes contacted the two force plates).  Participants were 

barefoot for this study and had reflective markers on their lateral malleoli and 2nd 
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metatarsal heads (dorsal side) to allow the calculation of gait events for the motion 

capture system.  

IDENTIFICATION OF GAIT EVENTS AND CALCULATION OF GAIT PARAMETERS 

Within the OptoGait system the default setting for the identification of gait 

events is when the first LED is interrupted (0 LED). The collected data was re-filtered in 

the OptoGait software (GaitR IN and OUT filter) with 1 LED (i.e.  only when 1 additional 

LED interrupted is interrupted the gait event is considered valid), 2 LED and 3 LED 

settings (Figure 2). 

For the motion capture system, the initial foot strike and foot off were identified 

by the force plates (threshold 20 N) and the two reflective markers on the feet, with the 

subsequent foot strike identified using the “Autocorrelate Events” pipeline within the 

Vicon Nexus software (Vicon Nexus version 2.4, Vicon, OMG, UK).  This pipeline detects 

the pattern (vertical position) of the lateral malleolus marker at the gait events 

identified by the force plate and defines these events for the rest of the trial. The three-

dimensional marker data were filtered with a Woltring filter (MSE=10) and no filter was 

applied to the force plate data.” 

The gait parameters for the motion capture system were calculated by Vicon 

Polygon software (Vicon Polygon version 4.3, Vicon, OMG, UK), with the distance 

parameters calculated from the position of the reflective marker placed on the 2nd 

metatarsal head (dorsal side). The OptoGait software (OptoGait version 1.8.10.0, 

Microgate, Italy) calculated the parameters for the OptoGait system. 

ANALYSIS 
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Three trials for each participant were selected for analysis with the first right and 

left gait cycles (Figure 1) from each of the three trials included. A mean value for the 

eight spatiotemporal gait parameters (gait cycle, stance phase, swing phase, step time, 

step length, stride length, cadence, and walking speed) for these three trials, for both 

the left and right side, were calculated. 

Agreement between the two systems was examined using 95% limits of 

agreement by Bland and Altman [9] and the intraclass correlation coefficient (ICC(2,1)). 

As a positive correlation was evident when the absolute differences between the 

systems were plotted against the individual means for the majority of the parameters, 

indicating heteroscedasticity in the data [10], the rate LOA (%LOA) [9] were calculated. A 

repeated measures ANOVA were used to detect any systematic differences between the 

systems, with statistical significance set at p ≤ 0.05. 

 

RESULTS 

Results for the calculated spatiotemporal gait parameters from the three-

dimensional motion capture system and the four OptoGait system settings (0 LED, 1 

LED, 2 LED and 3 LED) are presented in Table 1. The ICC and %LOA comparing the 

motion capture system (Vicon+AMTI) to each of the four OptoGait system settings are 

also presented. Scatterplots and Bland–Altman plots for the eight spatiotemporal gait 

parameters provided by OptoGait against the three-dimensional motion capture system 

are presented in Supplementary File 1. 
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 The repeated measures ANOVA with a Greenhouse-Geisser correction showed 

significant differences (p ≤ 0.05) between the systems for stance phase, swing phase 

and walking speed, with results for the statistical analysis provided in Supplementary 

Table 1. .  Post hoc tests using the Bonferroni correction revealed that differences were 

evident between the motion capture system (Vicon+AMTI) and OptoGait 0 LED and 1 

LED filter settings for stance phase, swing phase and walking speed, with results for the 

statistical analysis provided in Supplementary Table 2. Stance phase timings were 

longer, swing phase was shorter and walking speed was slower for the OptoGait system 

settings compared to the motion capture system.  

High concurrent validity was evident for most of the gait parameters between 

the four OptoGait system settings and the motion capture system with ICCs ranging 

from 0.690 and 0.999 (p < 0.001). Swing phase (left and right side) for Vicon+AMTI 

versus OptoGait 0 LED and left side swing phase for Vicon+AMTI versus OptoGait 3 LED 

were the only parameters with ICCs which were not considered excellent (i.e. less than 

0.75). The %LOA were low for all gait parameters, for most the parameters the motion 

capture system measurement may differ from the OptoGait measurement by 2% below 

to 2% above. Slightly greater differences were evident for stance and swing phase 

parameters which may differ by 5% below to 5% above. 

 

DISCUSSION 

The four OptoGait system settings demonstrated high concurrent validity with 

the motion capture system based on the results of the ICCs and %LOA. However, a 
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significant systematic bias was evident between the motion capture system and the 

OptoGait 0 LED and 1 LED system settings for stance and swing phase and walking 

speed. These findings are in agreement with previous studies [3–5] and are attributed to 

the position of the LEDS on the OptoGait system, which are raised 3 mm from the 

ground. The value of the differences between the systems were small; the stance and 

swing phase gait parameters differed by a maximum 0.04s (OptoGait values were higher 

for stance phase and lower for swing phase), and walking speed was slower for 

OptoGait by a maximum of 0.007ms-1. 

The systematic bias between the systems was eliminated when the 2 and 3 LED 

filter software settings were applied to the OptoGait system. While the ICCs for stance 

and swing phase were good to excellent for both these settings (2 and 3 LED), ICC values 

were higher for the 2 LED setting than the 3 LED setting. The range of the %LOA 

remained the same for stance phase across these two settings, with below 2% to above 

5% for the 2 LED setting and below 5% to above 2% for the 3 LED setting. Differences in 

the %LOA were evident for swing phase results with below 2% to above 2% for the 2 

LED setting and a higher range of below 2% to above 5% for the 3 LED setting. The ICCs 

and %LOA for walking speed were similar for the 2 and 3 LED settings. 

At present, as the OptoGait is a relatively new system, there is a lack of 

normative variable values for the system. Results from the current study provide 

clinicians and researchers with confidence that the values provided by the OptoGait 

system can be compared to normative databases values, which are typically based on 

data from motion capture systems. In line with previous research, which confirmed the 
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validity of the spatiotemporal gait parameters from OptoGait system to other walkway 

and treadmill system [3–5], the current study demonstrates the high concurrent validity 

of the OptoGait system with a three-dimensional motion capture system.  

While the present study has confirmed the validity of the OptoGait system for 

the evaluation of gait parameters in healthy adults additional research is required to 

confirm its validity for assessing pathologic populations. Previous research has 

confirmed its validity for assessing gait in individuals after total knee arthroplasty [3] 

and stroke [5]. 

 

CONCLUSIONS 

Our findings confirm the validity of the OptoGait system for the evaluation of 

spatiotemporal gait parameters in healthy adults. Based on the study findings, when the 

OptoGait is utilized for research purposes, if gait parameters from the OptoGait system 

are to be compared to a three-dimensional motion capture system we recommend the 

use of the 2 LED filter setting, as the ICC values were higher for this setting than the 3 

LED setting, within the OptoGait software. 
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Figure Captions List 

 

Fig. 1 Testing setup with two force plates at the start of the 5m OptoGait 

system 

Fig. 2 OptoGait LED filter settings (a) 0 LED, (b) 1 LED, (c) 2 LED and (d) 3 LED. 

These settings indicate the number of additional LED sensors they must 

be interrupted by the foot to trigger the start/end of the foot contact 

time. 
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Table Caption List 
 

Table 1 Concurrent validity of the four OptoGait system settings (0 LED, 1 LED, 2 

LED and 3 LED) with the 3D motion capture system (Vicon+AMTI) for gait 

parameters. 
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Figure 1 
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Figure 2 
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Table 1 
 
 

 

*Significant difference between OptoGait and Vicon+AMTI. 
ICC = Intraclass correlation coefficient; LOA = Limits of agreement

LEFT SIDE Vicon+AMTI OptoGait (0 LED) OptoGait (1 LED) OptoGait (2 LED) OptoGait (3 LED) 

 mean ± SD mean ± SD ICC (95% confidence 
intervals) 

%LOA mean ± SD ICC (95% confidence 
intervals) 

%LOA mean ± SD ICC (95% confidence 
intervals) 

%LOA mean ± SD ICC (95% confidence 
intervals) 

%LOA 

Gait cycle (s) 1.04 ± 0.08 1.05 ± 0.07 0.989 (0.97 - 0.996) -2% - 2% 1.05 ± 0.08 0.989 (0.97 - 0.996) -2% - 2% 1.04 ± 0.08 0.991 (0.977 - 0.997) -2% - 2% 1.05 ± 0.08 0.991 (0.975 - 0.996) -2% - 2% 
Stance phase (s) 0.63 ± 0.05 0.66 ± 0.05* 0.936 (-0.043 - 0.988) 0% - 5% 0.65 ± 0.06* 0.961 (0.09 - 0.992) -2% - 5% 0.63 ± 0.06 0.983 (0.955 - 0.994) -2% - 5% 0.62 ± 0.07 0.955 (0.865 - 0.984) -5% - 2% 
Swing phase (s) 0.41 ± 0.02 0.39 ± 0.02* 0.735 (-0.197 - 0.933) -5% - 2% 0.40 ± 0.02* 0.821 (0.054 - 0.949) -5% - 2% 0.41 ± 0.02 0.831 (0.543 - 0.937) -2% - 2% 0.43 ± 0.03 0.717 (0.218 - 0.895) -2% - 5% 
Step time (s) 0.52 ± 0.04 0.52 ± 0.04 0.980 (0.946 - 0.992) -2% - 2% 0.52 ± 0.04 0.980 (0.946 - 0.992) -2% - 2% 0.52 ± 0.04 0.980 (0.946 - 0.992) -2% - 2% 0.52 ± 0.04 0.978 (0.942 - 0.992) -2% - 2% 
Step length (m) 0.69 ± 0.05 0.69 ± 0.05 0.985 (0.955 - 0.995) -2% - 2% 0.69 ± 0.05 0.985 (0.96 - 0.994) -2% - 2% 0.69 ± 0.05 0.988 (0.965 - 0.995) -2% - 2% 0.69 ± 0.05 0.987 (0.962 - 0.995) -2% - 2% 
Stride length (m) 1.39 ± 0.10 1.38 ± 0.10 0.999 (0.997 - 1) -2% - 2% 1.38 ± 0.10 0.999 (0.997 - 1) -2% - 2% 1.38 ± 0.10 0.998 (0.996 - 0.999) -2% - 2% 1.38 ± 0.10 0.998 (0.995 - 0.999) -2% - 2% 
Cadence (steps per 
minute) 

116 ± 9 115 ± 8 0.996 (0.987 - 0.998) -2% - 2% 115 ± 8 0.996 (0.99 - 0.999) -2% - 2% 115 ± 8 0.996 (0.99 - 0.999) -2% - 2% 116 ± 9 0.996 (0.991 - 0.999) -2% - 2% 

Walking Speed (ms-1) 1.339 ± 0.180 1.333 ± 0.180* 0.999 (0.995 - 1) -2% - 2% 1.334 ± 0.180* 0.999 (0.996 - 1) -2% - 2% 1.336 ± 0.178 0.999 (0.999 - 1) 0% - 0% 1.338 ± 0.182 1 (0.999 - 1) -2% - 0% 

RIGHT SIDE              

Gait cycle (s) 1.04 ± 0.08 1.04 ± 0.08 0.994 (0.975 - 0.998) -2% - 2% 1.04 ± 0.08 0.994 (0.981 - 0.998) -2% - 2% 1.04 ± 0.08 0.994 (0.979 - 0.998) -2% - 2% 1.04 ± 0.08 0.995 (0.986 - 0.998) -2% - 2% 
Stance phase (s) 0.62 ± 0.06 0.66 ± 0.06* 0.909 (-0.097 - 0.981) -2% - 5% 0.65 ± 0.06* 0.944 (0.311 - 0.986) -2% - 5% 0.63 ± 0.06 0.967 (0.911 - 0.988) -2% - 5% 0.62 ± 0.06 0.967 (0.916 - 0.988) -5% - 2% 
Swing phase (s) 0.41 ± 0.03 0.39 ± 0.02* 0.690 (-0.224 - 0.915) -5% - 0% 0.40 ± 0.03* 0.758 (0.074 - 0.922) -5% - 2% 0.41 ± 0.03 0.863 (0.637 - 0.949) -2% - 2% 0.42 ± 0.03 0.769 (0.396 - 0.913) -2% - 5% 
Step time (s) 0.52 ± 0.04 0.52 ± 0.04 0.975 (0.925 - 0.991) -2% - 2% 0.52 ± 0.04 0.971 (0.924 - 0.989) -2% - 2% 0.52 ± 0.04 0.975 (0.929 - 0.991) -2% - 2% 0.52 ± 0.04 0.978 (0.936 - 0.992) -2% - 2% 
Step length (m) 0.69 ± 0.06 0.70 ± 0.05 0.992 (0.98 - 0.997) -2% - 2% 0.7 ± 0.05 0.992 (0.979 - 0.997) -2% - 2% 0.70 ± 0.05 0.992 (0.979 - 0.997) -2% - 2% 0.70 ± 0.05 0.992 (0.986 - 0.997) -2% - 2% 
Stride length (m) 1.39 ± 0.11 1.39 ± 0.10 0.999 (0.996 - 0.999) -2% - 2% 1.39 ± 0.10 0.998 (0.995 - 0.999) -2% - 2% 1.39 ± 0.10 0.999 (0.996 - 0.999) -2% - 2% 1.39 ± 0.10 0.998 (0.996 - 0.999) -2% - 2% 
Cadence (steps per 
minute) 

116 ± 9 116 ± 9 0.996 (0.981 - 0.999) -2% - 2% 116 ± 9 0.995 (0.983 - 0.998) -2% - 2% 116 ± 9 0.996 (0.984 - 0.999) -2% - 2% 116 ± 9 0.996 (0.986 - 0.998) -2% - 2% 

Walking Speed (ms-1) 1.353 ± 0.182 1.346 ± 0.178* 0.999 (0.992 - 1) -2% - 2% 1.346 ± 0.178* 0.999 (0.991 - 1) -2% - 2% 1.346 ± 0.177 0.999 (0.994 - 1) -2% - 2% 1.347 ± 0.179 0.999 (0.996 - 1) -2% - 2% 
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(a)      (b) 

 
(c)      (d) 

 
(e)      (f) 

 
(g)      (h) 

Supplementary Figure 1: Bland–Altman plots and scatterplots for left side gait cycle (s) Vicon+AMTI against 0 

LED (a and b), 1 LED (c and d), 2 LED (e and f) and 3 LED (g and h). On the Bland–Altman plots, the solid 

line represents the bias and the broken lines represent the upper and lower 95% Limits of Agreement. On the 

scatterplots, the solid line represents the linear regression line and the dotted line represents the identity line. 



Journal of Biomechanical Engineering 

19 

 

  
(a)      (b) 

  
(c)      (d) 

  
(e)      (f) 

  
(g)      (h) 

Supplementary Figure 2: Bland–Altman plots and scatterplots for right side gait cycle (s) Vicon+AMTI against 

0 LED (a and b), 1 LED (c and d), 2 LED (e and f) and 3 LED (g and h). On the Bland–Altman plots, the solid 

line represents the bias and the broken lines represent the upper and lower 95% Limits of Agreement. On the 

scatterplots, the solid line represents the linear regression line and the dotted line represents the identity line. 
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(c)      (d) 

   
(e)      (f) 

   
(g)      (h) 

Supplementary Figure 3: Bland–Altman plots and scatterplots for left stance phase (s) Vicon+AMTI against 0 

LED (a and b), 1 LED (c and d), 2 LED (e and f) and 3 LED (g and h). On the Bland–Altman plots, the solid 

line represents the bias and the broken lines represent the upper and lower 95% Limits of Agreement. On the 

scatterplots, the solid line represents the linear regression line and the dotted line represents the identity line. 
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(c)      (d) 

   
(e)      (f) 

   
(g)      (h) 

Supplementary Figure 4: Bland–Altman plots and scatterplots for right stance phase (s) Vicon+AMTI against 0 

LED (a and b), 1 LED (c and d), 2 LED (e and f) and 3 LED (g and h). On the Bland–Altman plots, the solid 

line represents the bias and the broken lines represent the upper and lower 95% Limits of Agreement. On the 

scatterplots, the solid line represents the linear regression line and the dotted line represents the identity line. 
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(c)      (d) 

   
(e)      (f) 

   
(g)      (h) 

Supplementary Figure 5: Bland–Altman plots and scatterplots for left swing phase (s) Vicon+AMTI against 0 

LED (a and b), 1 LED (c and d), 2 LED (e and f) and 3 LED (g and h). On the Bland–Altman plots, the solid 

line represents the bias and the broken lines represent the upper and lower 95% Limits of Agreement. On the 

scatterplots, the solid line represents the linear regression line and the dotted line represents the identity line. 
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(c)      (d) 

   
(e)      (f) 

   
(g)      (h) 

Supplementary Figure 6: Bland–Altman plots and scatterplots for right swing phase (s) Vicon+AMTI against 0 

LED (a and b), 1 LED (c and d), 2 LED (e and f) and 3 LED (g and h). On the Bland–Altman plots, the solid 

line represents the bias and the broken lines represent the upper and lower 95% Limits of Agreement. On the 

scatterplots, the solid line represents the linear regression line and the dotted line represents the identity line. 
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(a)      (b) 

   
(c)      (d) 

   
(e)      (f) 

   
(g)      (h) 

Supplementary Figure 7: Bland–Altman plots and scatterplots for left step time (s) Vicon+AMTI against 0 LED 

(a and b), 1 LED (c and d), 2 LED (e and f) and 3 LED (g and h). On the Bland–Altman plots, the solid line 

represents the bias and the broken lines represent the upper and lower 95% Limits of Agreement. On the 

scatterplots, the solid line represents the linear regression line and the dotted line represents the identity line. 
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Supplementary Figure 8: Bland–Altman plots and scatterplots for right step time (s) Vicon+AMTI against 0 

LED (a and b), 1 LED (c and d), 2 LED (e and f) and 3 LED (g and h). On the Bland–Altman plots, the solid 

line represents the bias and the broken lines represent the upper and lower 95% Limits of Agreement. On the 

scatterplots, the solid line represents the linear regression line and the dotted line represents the identity line. 
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Supplementary Figure 9: Bland–Altman plots and scatterplots for left step length (m) Vicon+AMTI against 0 

LED (a and b), 1 LED (c and d), 2 LED (e and f) and 3 LED (g and h). On the Bland–Altman plots, the solid 

line represents the bias and the broken lines represent the upper and lower 95% Limits of Agreement. On the 

scatterplots, the solid line represents the linear regression line and the dotted line represents the identity line. 
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Supplementary Figure 10: Bland–Altman plots and scatterplots for right step length (m) Vicon+AMTI against 0 

LED (a and b), 1 LED (c and d), 2 LED (e and f) and 3 LED (g and h). On the Bland–Altman plots, the solid 

line represents the bias and the broken lines represent the upper and lower 95% Limits of Agreement. On the 

scatterplots, the solid line represents the linear regression line and the dotted line represents the identity line. 
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Supplementary Figure 11: Bland–Altman plots and scatterplots for left stride length (m) Vicon+AMTI against 0 

LED (a and b), 1 LED (c and d), 2 LED (e and f) and 3 LED (g and h). On the Bland–Altman plots, the solid 

line represents the bias and the broken lines represent the upper and lower 95% Limits of Agreement. On the 

scatterplots, the solid line represents the linear regression line and the dotted line represents the identity line. 
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Supplementary Figure 12: Bland–Altman plots and scatterplots for right stride length (m) Vicon+AMTI against 

0 LED (a and b), 1 LED (c and d), 2 LED (e and f) and 3 LED (g and h). On the Bland–Altman plots, the solid 

line represents the bias and the broken lines represent the upper and lower 95% Limits of Agreement. On the 

scatterplots, the solid line represents the linear regression line and the dotted line represents the identity line. 
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Supplementary Figure 13: Bland–Altman plots and scatterplots for left cadence (steps per minute) 

Vicon+AMTI against 0 LED (a and b), 1 LED (c and d), 2 LED (e and f) and 3 LED (g and h). On the Bland–

Altman plots, the solid line represents the bias and the broken lines represent the upper and lower 95% Limits of 

Agreement. On the scatterplots, the solid line represents the linear regression line and the dotted line represents 

the identity line. 
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Supplementary Figure 14: Bland–Altman plots and scatterplots for right cadence (steps per minute) 

Vicon+AMTI against 0 LED (a and b), 1 LED (c and d), 2 LED (e and f) and 3 LED (g and h). On the Bland–

Altman plots, the solid line represents the bias and the broken lines represent the upper and lower 95% Limits of 

Agreement. On the scatterplots, the solid line represents the linear regression line and the dotted line represents 

the identity line. 
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Supplementary Figure 15: Bland–Altman plots and scatterplots for left walking speed (ms-1) Vicon+AMTI 

against 0 LED (a and b), 1 LED (c and d), 2 LED (e and f) and 3 LED (g and h). On the Bland–Altman plots, 

the solid line represents the bias and the broken lines represent the upper and lower 95% Limits of Agreement. 

On the scatterplots, the solid line represents the linear regression line and the dotted line represents the identity 

line. 
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Supplementary Figure 16: Bland–Altman plots and scatterplots for right walking speed (ms-1) Vicon+AMTI 

against 0 LED (a and b), 1 LED (c and d), 2 LED (e and f) and 3 LED (g and h). On the Bland–Altman plots, 

the solid line represents the bias and the broken lines represent the upper and lower 95% Limits of Agreement. 

On the scatterplots, the solid line represents the linear regression line and the dotted line represents the identity 

line. 
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Supplementary Table 1: Statistical analysis results for repeated measures ANOVA with a Greenhouse-Geisser 

correction. 

 

 

 

 

 

 

  

 

 

 

 

Supplementary Table 2: Statistical analysis results for post hoc tests using the Bonferroni correction. 

 

 

 

 

Gait parameter  df1 df2 F-statistic p-value 

Stance phase Left 1.466 24.921 49.503 < 0.001 

 Right 2.069 35.176 48.828 < 0.001 

Swing phase Left 1.498 25.466 40.234 < 0.001 

 Right 2.413 41.025 30.052 < 0.001 

Walking speed Left 3.103 52.745 6.086 0.001 

 Right 1.845 31.362 7.750 0.002 

Gait parameter  Vicon+AMTI versus OptoGait (0 LED) 
p-value 

Vicon+AMTI versus OptoGait (1 LED) 
p-value 

Stance phase Left < 0.001 < 0.001 

 Right < 0.001 < 0.001 

Swing phase Left < 0.001 0.003 

 Right < 0.001 0.011 

Walking speed Left 0.018 0.013 

 Right 0.016 0.008 


