"m Check for updates

18

»gx] 71

Journal of Korea Robotics Society (2023) 18(1):018-028

https://doi.org/10.7746/jkros.2023.18.1.018

]___;q o]/\l

S Slsje] %

ISSN: 1975-6291 / eISSN: 2287-3961

AL

vio] 3HE TAi% 2rhe £ A

Smart Wrist Band Considering Wrist Skin Curvature
Variation for Real-Time Hand Gesture Recognition
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Abstract: This study introduces a smart wrist band system with pressure measurements using wrist
skin curvature variation due to finger motion. It is easy to wear and take off without pre-adaptation or
surgery to use. By analyzing the depth variation of wrist skin curvature during each finger motion, we
elaborated the most suitable location of each Force Sensitive Resistor (FSR) to be attached in the
wristband with anatomical consideration. A 3D depth camera was used to investigate distinctive wrist
locations, responsible for the anatomically de-coupled thumb, index, and middle finger, where the
variations of wrist skin curvature appear independently. Then sensors within the wristband were attached
correspondingly to measure the pressure change of those points and eventually the finger motion. The
smart wrist band was validated for its practicality through two demonstrative applications, i.e., one for
a real-time control of prosthetic robot hands and the other for natural human-computer interfacing.
And hopefully other futuristic human-related applications would be benefited from the proposed smart
wrist band system.
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[Fig. 1] Robot Prosthesis and the pressure data wrist band on
wrist showing pressure sensors on the inner surface of the band
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[Fig. 2] Wrist tendon anatomy with index finger bending and the
curvature variation on wrist due to the index finger motion
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[Fig. 3] Prototype of the pressure data wristband and the
arrangement of pressure sensors on the inner surface. Each sensor
is responsible for (a) thumb, (b) middle, and (c) index fingers
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[Table 1] Determined positions of pressure sensors on wrist

x-coordinate [mmy] y-coordinate [mm]
Thumb -8.1 38.5
Index Finger 17.2 355
Middle Finger 8.3 54.6
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[Fig. 4] Determined sensor location (‘+ mark) of the most
pronounced change in depth on wrist skin due to each finger
motion. (a) relaxed, (b) thumb, (c) index, and (d) middle finger
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[Fig. 5] Depth variation of wrist skin curvature due to finger
motion (a) thumb bending (b) index bending, and (c) middle
finger bending
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[Fig. 7] Pressure variation of the wristband system while gesturing (a) neutral state, (b) thumb bending, (c) index finger bending, (d)
middle finger bending, () power grasping, (f) two-finger pinching, and (g) three-finger pinching
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[Fig. 11] Output voltage variation of flex sensors between
human hand and robot prosthetic hand. (upper) human hand,
(lower) robot prosthetic hand
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