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Watch My Wrist: Wrist Muscle Movement-based Hand Gesture
Recognition for Out-of-Sight in Augmented Reality

Minjae Lee*!, Jiho Bae*?, and Suwon Lee*’
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Abstract

With the advancement of Augmented Reality (AR) technology, users interact with devices using controllers and
hand gestures. However, these gestures must remain within the device’s field of view. To overcome this, this paper
proposes a method to predict hand gestures using partial arm information, including the wrist. A suitable dataset is
introduced, and the method is validated through experiments. This paper aims to reduce movement constraints and
enhance the AR experience.
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Table 1. Data distribution by gender, hand gesture, and
left/right hand. The underline indicates the reference ratio

Category #Frame | #Valid frame | Ratio
Gender M 16,228 10,744 1.00
F 18,408 12,159 1.13
Fist - 6,103 1.00
Hand Palm - 5912 097
gestures Vee - 5,537 0.91
Okay - 5,351 0.88
Handedness L 17,335 11,464 1.00
R 17,301 11,439 0.99
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Fig. 3. Model architecture for hand gesture and
handedness recognition
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Table 2. Model performance comparison by data and method. Comparison of original, cropped (without teacher), and
cropped (with teacher) images

Gesture Handedness
. F1-Score Accuracy F1-Score Accuracy
Method | VeIt T Gy | Pam | Vee | Fist | Okay | Pam | Vee | Left | Rignt | Let | Right
Student(Raw) 9927 | 9753 | 9909 | 9803 | 9864 | 9619 | 9954 | 9950 | 1.0 1.0 1.0 1.0
StudentCronoed) | a5 | yaay | eag | Gote | 7074 | 363 | 7a4 | 6200 | o761 | 96t | 9es0 | 9027
w/o teacher
Student(Cronoed) | 75 | 5100 | eeas | 5920 | 8542 | S571 | 7627 | 4005 | 9ais | 9608 | 9204 | 9671
W teacher
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