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Abstract. For different structures of sensor have many decoupling algorithms, this paper 
discusses mainly from two aspects the decoupling algorithm of six-axis force/torque sensor. One 
is the linear decoupling which is under the assumption that the sensor system is a linear system, 
another is the nonlinear decoupling which is under the assumption that the sensor system is a 
nonlinear system. The paper also analyzes and compares several commonly used decoupling 
algorithms of six-axis force/torque sensor from the aspects of decoupling effects and the 
accuracy of measurement, thus providing some academic bases and references for the further 
research of decoupling algorithm. Besides, taking the appropriate and effective decoupling 
algorithm can improve the measuring accuracy of the sensor to the largest extent, and meet the 
requirements for sensors reaching high-level, precise and sophisticated performances. Finally, 
the decoupling algorithms for six-axis force/torque sensor are summarized and its research 
direction can be foretold. 
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1 Introduction 
Sensor, communication and computer technology are known as the three pillar industries of modern 
information technology. They play a role in the sensing, transmission and processing of the measured 
information. The sensor technology, as a new and high technology industry, is recognized with the best 
prospects at home and abroad, and as a symbol of the advanced development in the modern industry.  

Six-axis force/torque sensor can measure all the forces of information in the space (three orthogonal 
forces and three orthogonal moments) and force point location information [1]. It is the most important 
sensor of sensors and widely used in robot, precision assembly, aerospace, mechanical processing and 
automobile, etc [2]. Due to the wide use of the sensor, many researchers have proposed and designed a 
variety of structural forms of six-axis force sensor. Watson proposed parallel structure six-axis force 
sensor [3]. Nguyen and Charles proposed Stewart structure six-axis force sensor[4]. Yoshikawa put 
forward the non-radial structure of six-axis force sensor [5]. Due to factors such as structure design, 
manufacture, installation process, when six-axis force sensor is working, there will always be different 
degrees of dimensional coupling among the most sensor output signals. Dimensional coupling will 
reduce the accuracy of the sensor and restrict the application of sensors in the high-level, refined, 
sophisticated field, etc. Therefore, we must eliminate or restrict the sensor coupling between dimensions 
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