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Abstract

Many people use their smartphones by holding them below shoulder height and looking
down at the screen with their neck bent forward. As the neck is tilted further forward, the
physical load on the neck increases, making this posture undesirable. Real-time posture
estimation and feedback systems could help users become more aware of their posture
during smartphone use. However, many existing approaches require additional wearable
sensors, which increases setup costs, or can not estimate neck angles with sufficient
accuracy.

In this work, we proposed a method to estimate a user’ s neck angle using only
a smartphone, based on onboard sensor data and image features captured by the
front-facing camera. We also examined a procedure for constructing a dataset and
collected 84,374 samples from five university and graduate students. Using regression
models, we evaluated the estimation performance and found that the proposed method
can estimate neck angles with a practical level of accuracy, although further refinement
is required.

To explore how this method can support posture awareness, we conducted a case study
in which real-time neck angle feedback was integrated into a game. The game was
designed so that maintaining good posture made it easier to increase the score, while poor
posture made scoring more difficult. A user study showed that posture-based feedback
increased users’ awareness of their neck posture during gameplay.

To further explore the applicability of our approach, we organized a hackathon using
a library designed to simplify the use of the proposed method, after improving the
estimation accuracy. Participants developed a variety of application ideas across different
genres, using diverse forms of feedback, and the resulting applications were rated highly in
terms of creativity. These results suggest that the proposed method and library support
rapid application development and have the potential to be applied in a wide range of

scenarios.
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0.09 0.55 0.31 0.04 0.01 0.00 0.00
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0.01 0.05 0.11 0.18 0.30 0.26 0.09
0.00 0.03 0.07 0.12 0.21 0.34 0.23
0.00 0.01 0.03 0.04 0.15 0.40 0.36
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const estimator = new NeckAngleEstimator ({
apiBaseUrl: "/path/to/api",
appld: "<your_app_id>",
interval: 1000, // default 500[ms]
b;
estimator.onEstimate((result) => {
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b;
const start = async () => {
try {
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}
};
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}
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