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Abstract

Owing to people spending a large portion of their day sitting while
working, commuting, or relaxing, monitoring their sitting posture is
crucial for the development of adaptive interventions that respond
to the user’s pose, state, and behavior. This is because posture is
closely linked to actions, health, attention, and engagement levels.
The existing systems for posture estimation primarily use computer
vision-based measurements or body-attached sensors; however,
they are plagued by challenges such as privacy concerns, occlu-
sion issues, and user discomfort. To address these drawbacks, this
study proposed a posture-inference system that uses high-density
piezoresistive sensors for joint reconstruction. Tactile pressure data
were collected from six individuals, each performing seven different
postures 20 times. The proposed system achieved an average L2 dis-
tance of 20.2 cm in the joint position reconstruction with a posture
classification accuracy of 96.3%. Future research will focus on the
development of a system capable of providing real-time feedback
to help users maintain the correct sitting posture.

CCS Concepts

+ Human-centered computing — Ubiquitous and mobile com-
puting.

“Corresponding author.

® This work is licensed under a Creative Commons Attribution
o International 4.0 License.

UbiComp Companion '24, October 5-9, 2024, Melbourne, VIC, Australia
© 2024 Copyright held by the owner/author(s).

ACM ISBN 979-8-4007-1058-2/24/10
https://doi.org/10.1145/3675094.3678374

Keywords
Tactile Sensor; Human Pose Reconstruction; Sitting Posture;

ACM Reference Format:

Minwoo Seong, Gwangbin Kim, Jaehee Lee, Joseph DelPreto, Wojciech
Matusik, Daniela Rus, and SeungJun Kim. 2024. Intelligent Seat: Tactile
Signal-Based 3D Sitting Pose Inference. In Companion of the 2024 ACM Inter-
national Joint Conference on Pervasive and Ubiquitous Computing (UbiComp
Companion ’24), October 5-9, 2024, Melbourne, VIC, Australia. ACM, New
York, NY, USA, 6 pages. https://doi.org/10.1145/3675094.3678374

1 Introduction

Sitting is the dominant posture adopted during various daily activi-
ties, such as working in an office, commuting in a vehicle, or relaxing
on a sofa. This sedentary lifestyle can directly affect productivity
by contributing to various health issues, including musculoskele-
tal disorders and decreased cognitive function [2]. Consequently,
maintaining proper posture is crucial for physical well-being and
enhancing productivity. Thus, monitoring sitting postures can be
an effective method to encourage healthier habits [6].

In such situations, the posture constantly changes based on the
task being performed. Moreover, the posture adopted can be influ-
enced by actions, health states, attention, and engagement levels.
For example, a desirable posture enhances work efficiency and
productivity [5, 8]. In addition, individuals may move from a com-
fortable and natural posture to another, indicating an increased
difficulty in performing the required task [3]. Thus, the relation-
ship between posture and these factors is bidirectional, with each
element having the potential to impact the other. Consequently,
tracking the sitting pose can provide a basis for monitoring the
actions and other states while working and relaxing in our daily
lives.

Similarly, in vehicular contexts, driver posture can be affected
by fatigue, which consequently influences driving performance
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