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A study on line-of-sight measurement in combination with a 9-axis motion sensor
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Humans perceive external environmental information using the five senses of sight, hearing, smell, taste, and touch.
Since we perceive most of the information about the external environment based on visual information, measuring the
line of sight is expected to clarify how humans relay visual information to their motor control system. However, it is not
possible to evaluate the gaze position quantitatively unless the absolute coordinates of the line of sight are obtained.
Therefore, in this study, we propose a new sensor fusion to estimate the absolute coordinates of the line of sight. The
absolute coordinates of the line of sight were estimated by a Kalman filter using a portable 9-axis motion sensor and a
gaze measurement system. We evaluated the accuracy for the absolute coordinates of the line of sight estimation in the
experiment. This analytical method is anticipated for use in estimating the absolute coordinates of the line of sight in

sports and healthcare applications.
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Fig.1 Definition of reference coordinates and head angle
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Fig.2  Pixel coordinates in the sight plane (x-z plane) Fig.3  Schematic view of the wall
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Fig.4 Head angle estimated by the sensor fusion Fig.5 Z-axis coordinate of line of sight

JEAZ N TEER DB E T ANCEF L CTVDED, B« 72—V a3 UL 0SB EERIZE
FAARBRD Z JEEEITR AN BIZE A EENTE LT, B#ELZE Y« 72—V a VORYMEEZIRT I ENTE
7.

5. % B
SEE D v — A O ERBREHAIS AT AOMREF i Z AR A2 W 't s T a—U g ATk Y, RO
FEAEGZ AR~ M5 L0, BRELE-E Y - 7a—Ta rOFIMEERTZ ENTE. 5%I1T, BESOEE
FmOEhE EGRREHAIS AT AORER I X AR SRR OMEEEGX RO o8 o« T a—T a U ERE
LTn<.

X 3

(1) Wiz, “BARBO A R, EXEDE (1980), pp.9.

(2) FEEA T, AWBIE, IMRIEEFN, BAIA, “A—R— RZ— BT DR EVER IR 2987, B Ak
MU, Vol.87, No.896 (2021), DOI: 10.1299/transjsme.20-00407.

() THE, KEBAN, “TA I AT & TR I K 2 EEREN Ofaldhit”, 2242175, Vol.48,No.3 (2009), pp.148-
154.

(4) Ayuko Saito, Yuto Monma ““Quantitative evaluation of visual-motor coordination while receiving a ball with both hands”,
Proceedings of the SICE Annual Conference 2020 (2020), FrBT19 2

(5) Vaganay, J., Aldon, M. J. and Fournier, A., “Mobile robot attitude estimation by fusion of inertial data”, Proceedings of the IEEE
International Conference on Robotics and Automation (1993), pp.277-282.

[No.21-23] B A4 Dynamics and Design Conference 2021 [2021.9.13—17, >S54 Vi)
Copyright©2021





