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Algorithm for calculating seven joint angles of upper extremity

from positions and Euler ang

les of upper arm and hand

Ken-ichi Oikawa and Kinya Fujita

Faculty of Engineering, Iwate Univérsity
4-3-5, Ueda, Morioka, 020-8551
Faculty of Engineering, Tokyo University of Agriculture and Technology

Abstract

An algorithm is proposed to calculate the seven joint angles of upper extremity including shoulder rota-
tion, forearm rotation and other joint angles related to shoulder, elbow and wrist joints. The algorithm calculates
the joint angles as well as the joint positions from the spatial positions and the Euler angles of two sensors on the

hand back and the posterior upper arm, while that infor

mation is provided by a magnetic position sensing system.

The error of the shoulder rotation was reduced to 3.0 degree by the calibration. The error of the calcu-
lated forearm length during elbow and wrist motion was 9mm in maximum and 1.3mm in average. The joint

angles were calculated successfully with sufficient

accuracy and no crosstalk by the proposed algorithm.

Keyword: upper extremity, motion analysis, goniometer, algorithm, position sensor




