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Figure 1 Footstep Recording System developed in this research. 
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Figure 2 Position measurement method of four patterns 
examined in this paper. 
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Figure 3 Footstep Record System using Raspberry Pi [2]. 
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Figure 4 State of position measurement investigation using 

Vive tracker. 

5 Vive Vive . 
Figure 5 Wearable Vive tracker (Vive controller). 

6 AR .  
Figure 6 State of position measurement investigation using AR 

marker. 
 
 

― 1325 ―
© 2019 Information Processing Society of Japan



 

 
QPToolkit AR

7 AR

AR
AR

AR
AR

 
 
5.3  

8 Arduino UNO
(SEEED-101990004)

(SB412A-01-012)

Arduino PC
 

9

9

 
 
5.4  

10
Arduino UNO

AMG8833 TCS34725 LED

Arduino PC
 

 

7 AR . x
y P000 AR ID

) 
Figure 7 Recognizing the AR marker. The x and y coordinates 
are displayed in yellow letters, and "P000" represents the ID of 

the AR marker). 

8 . 
Figure 8 The ultrasonic sensor system used in position 

measurement investigation.  

9 .  
Figure 9 State of position measurement investigation using 

ultrasonic sensor. 
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Figure 10 The temperature sensor system used in position 
measurement investigation. 
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Figure 11 The guideline of position measurement method. 
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Figure 12 Mechanism of volume control system. 
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Figure 13 It shows how to gradually move away from the 
footstep recording device. 
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Figure 14 Comparison of the ideal value (the formula described 
in Section 4.3) when the footsteps are gradually changed and the 
manual creation (the one used in the previous study [3]) and the 

automatic creation (the one generated by the volume control 
system). 
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