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Many industrial preducts can be characterised as of the bigger-the-best type. Quality characteristics and process yields of a bigger-the-best type product can
be evaluated by using a process capability index. The process capability index Cpl is used to evaluate quality characteristics and process yields of the bigger-
the-best type products because the formulae for this index are easy to understand and straightforward to apply. However, since sample data must be collected
in order to calculate this index, a great degree of uncertainty may be introduced into the capability assessments due to sampling emors. The other shortcoming
of the evaluation is that there exists a fuzzy condition for making a decision for rejecting a null hypothesis. In this paper, a method to incorporate the fuzzy
inference with the process capability index in the bigger-the-best type quality characteristics assessments is presented, and a concise score concept is used to
represent the grade of the process capability. An example shows that the propesed method is effective in application and thus confirms its feasibility.
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Model-based estimation of muscle forces exerted during movements

fE&: Erdemir, A (Erdemir, Ahmet); McLean, S (McLean, Scott), Herzog, W (Herzog, Walter); van den Bogert, AJ (van den Bogert, Antonle J.)

CLINICAL BIOMECHANICS

= 22 B 2 @i 131154

DOI: 10.1016/).clinbiomech.2006.09.005
W HRHEE: FEB 2007

I

AE

Estimation of individual muscle forces during human movement can provide insight into neural control and tissue loading and call thus contribute to improved
diagnosis and management of both neurclogical and orthopaedic conditions. Direct measurement of muscle forces is generally not feasible in a clinical setting,
and non-invasive methods based on musculoskeletal modeling should therefore be considered. The current state of the art in clinical movement analysis is that
resultant joint torques can be reliably estimated from moticn data and external forces (inverse dynamic analysis). Static optimization methods to transform jeint
torques into estimates of individual muscle forces using musculoskeletal models, have been known for several decades. To date however, none of these
methods have been successfully translated into clinical practice. The main obstacles are the lack of studies reporting successful validation of muscle force
estimates, and the lack of user-friendly and efficient computer software. Recent advances in forward dynamics methods have opened up new opportunities.
Forward dynamic optimization can be performed such that solutions are less dependent on measured kinematics and ground reaction forces, and are
consistent with additional knowledge, such as the force-length-velocity-activation relationships of the muscles, and with observed electromyography signals
during movement. We conclude that clinical applications of current research should be encouraged, supported by further development of computational tools
and research into new algorithms for muscle force estimation and their validation. (c) 2006 Elsevier Ltd. All rights reserved.
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