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Abstract: 

The biomechanics of the upper limb have been examined extensively to understand 
neural control of movement, interactions of muscle structure and function, and surgical 
strategies to improve function. In general, studies have examined individual upper limb 
joints. However, the actions of muscles crossing one joint are highly dependent on the 
posture and motion of adjacent joints. My goal is to develop computational tools and 
obtain experimental data that will provide a platform for exploring the multijoint function 
of the upper limb and the control necessary to produce upper limb movement. This 
presentation will discuss the development of a three-dimensional musculoskeletal upper 
limb model including 50 muscle-tendon actuators crossing the glenohumeral joint, elbow, 
forearm, and wrist; and some applications will be discussed. In addition, I will discuss 
how I used magnetic resonance imaging and strength assessments of young, healthy 
subjects to determine scaling relationships across individuals of different size. This work 
provides new insight into the structure of the upper limb, and creates a basis for 
performing novel research into control of individual upper limb muscles.  
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