
HAL Id: hal-04122335
https://hal.science/hal-04122335

Submitted on 8 Jun 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

Automatic Estimation of Center of Mass from
Multi-Camera Video System

Thibault Goyallon, Bhrigu Kumar Lahkar, Pierre Marrec, Raphaël Dumas,
Lionel Reveret, Antoine Muller, Thomas Robert

To cite this version:
Thibault Goyallon, Bhrigu Kumar Lahkar, Pierre Marrec, Raphaël Dumas, Lionel Reveret, et al..
Automatic Estimation of Center of Mass from Multi-Camera Video System. CMBBE 2023 - 18th
International Symposium on Computer Methods in Biomechanics and Biomedical Engineering, May
2023, Paris, France. pp.1-1. �hal-04122335�

https://hal.science/hal-04122335
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


 
AUTOMATIC ESTIMATION OF CENTER OF MASS FROM MULTI-

CAMERA VIDEO SYSTEM 

T. Goyallon (1,2), B.K. Lahkar (3), P. Marrec (1,2), R. Dumas (3), L. Reveret (1,2), A. Muller (3), 

T. Robert (3) 
 

1. LJK, CNRS UMR 5224, Université Grenoble Alpes, France ; 2. INRIA Grenoble Rhône-Alpes, 
France ; 3. Univ Lyon, Univ Eiffel, Univ Claude Bernard Lyon 1, LBMC UMR_T9406, France 

 

Corresponding author: T. Robert (thomas.robert@univ-eiffel.fr) 

 

1. Introduction 

Estimation of Center of mass (CoM) is essential 

in analysing human movement and posture, and 

is widely estimated using anthropometric tables 

(AT) [1]. These tables are, however, based on a 

population of normal weights, without accounti

-ng for high variability in age and body shapes. 

Alternatively, body segments’ volume can not 

only provide reliable estimation of subject-

specific CoM, but also take into account segme

-nt deformability. Here we propose an 

automatic method for estimating CoM from 3D 

meshes of body envelope computed with a 

multi-camera video system in different posture. 

 

2. Materials and Methods 

Three subjects participated in this study, with 

mean age: 26.7±2 years and mean BMI: 28±1.8 

kg/m2. Data collection was performed using a 

calibrated markerless video camera system (10 

RGB full HD cameras, 60 fps). Participants 

were asked to perform a T-pose and a squat-

pose. The multi-stage approach for recovering 

3D human meshes from the video-data are: 

(i) 2D keypoints estimation, (ii) Person re-

identification, (iii) Silhouette extraction, and 

(iv) 3D pose and shape estimation. On the 

recovered meshes, a predefined segmented 

template (16 body-segments with anatomical 

landmarks (AL) as in [1]) was used. Segment 

coordinate systems (SCS) were defined from 

the AL [1]. Assuming homogeneous density (1 

g/cm3), CoM positions were estimated from 

volumetric data of each segment derived from 

the meshes, and expressed in respective SCS. 

Whole-body CoM was also computed. They 

were compared to segmental and whole-body 

CoM positions estimated based on AT [1].   

 

3.Results 

In T-pose, CoM differences for all segments 

(except Pelvis) remain in the range 0-3 cm, 

indicating good shape approximation from the 

silhouette.  For the squat pose, these differences 

remain similar except abdomen (~5cm) and 

thighs (~7cm along SI), possibly due to 

erroneous pelvis pose (too large pelvis tilt) that 

should be further investigated. Nevertheless, 

less than 1.5 cm of difference was observed for 

the whole-body CoM. 

  
Figure 1: Mean absolute difference between CoM 

positions (in cm) obtained with volume-based and 

AT-based method, across all subjects.  

 

4. Discussion and Conclusions 

As a first study, we proposed an approach for 

automatic estimation of CoM positions obtained 

with volumetric-based method and assessed 

with classical AT. Preliminary results are 

promising, yet further investigation is necessary 

to confirm these results with larger population. 
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