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DESCRIPTION
Soft robots are having modelling, calibration, and control issues 
when compared to rigid robots because the innate characteristics 
of soft materials can cause complex behaviors due to non-
linearity and hysteresis. Also due to their flexibility, 
deformability, and adaptability, soft robots have received a great 
deal of attention. Soft robots have applied various approaches 
based on machine learning existing and categorizes the 
implementation of machine learning approaches in different soft 
robotic applications, which include soft sensors, soft actuators, 
and applications such as soft wearable robots to overcome these 
limitations.

Many traditional robotics solutions to control problems 
requiring heavy modification and approximation to work for soft 
systems rely on rigid-body dynamics methods. The difficulty of 
representing the high-dimensional soft system dynamics, among 
other things, means that the gap between the performance of 
these methods in theory and in practice is usually quite large. 
High-fidelity soft system models have been used successfully in 
soft system control, but this requires accurate system 
identification and expensive run-time computation, limiting the 
potential applications. This high dimensionality also poses a 
fundamental challenge for soft sensing because many physical 
states can produce the same sensor reading as the higher 
dimensional data is transduced.

Functions of soft sensor

Furthermore, these sensors are prone to greater variation in 
manufacturing outcomes and shapes, as well as significant 
degrees of hysteresis, non-stationary, and other mechanical 
nonlinearities that may be negligible in their rigid counterparts. 
Approaches to these sensing, actuation, and control problems 
based on data-driven machine learning have produced promising 
results in recent years, providing a parallel path to the on-going 
analytical modelling work. Machine learning methods entail the 
empirical approximation of a previously unknown model of a 
system, such as sensor transduction behavior or robot 
manipulator dynamics. Although neural networks are commonly 

used for function approximation in this process, the term can 
also be applied to many optimization strategies and other data-
driven approaches

Define soft sensors as devices that convert a physical 
phenomenon, such as force, into a signal that encodes that 
information and that use deformable materials in either the 
sensing method or the mechanical structure in which the sensing 
element is embedded. Machine learning is used in signal 
decoding to reconstruct an understandable representation of the 
original phenomenon.

CONCLUSION
Soft robotic systems are those in which the physical structure 
and/or actuators of the robot itself are significantly soft. Well-
trained learning models using sensor datasets with consistent 
signal patterns and ranges can produce good learning results. 
However, because soft sensors have manufacturing tolerances for 
a variety of reasons, including variations in elastomer properties 
and manufacturing human errors, even homogeneous sensors 
have characteristics that vary, resulting in performance 
variations, such as different initial offset and operating ranges.

Furthermore, test conditions such as indenter size and clamping 
type can cause a sensor to behave differently; output data can be 
susceptible to change even if input data remains constant. In this 
case, even if a model achieves excellent learning results using 
datasets from a single sensor, it cannot be applied to other 
sensors. Furthermore, because soft-material sensors are not long-
lasting, drift in sensor response can occur as the sensor structure 
is permanently deformed. Machine learning methods entail the 
empirical approximation of a previously unknown model of a 
system, such as sensor transduction behavior or robot 
manipulator dynamics. Although neural networks are commonly 
used for function approximation in this process, the term can 
also be applied to many optimization strategies and other data-
driven approaches. In terms of its application in robotic system 
engineering, a critical axis to consider is the extent to which final 
system performance is dominated by training data versus an a 
priori model.
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