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5. Challenges and Next Steps

Although the future of human movement simulation is exciting, its challenges cannot be overlooked. 
For decades, experimental and physical approaches have advanced our understanding of human 
movement control, joint motion, muscle strength, and functional capacity of the human body. Progress is 
inherently limited by two factors: 1) important variables (e.g., muscle forces) are not generally 
measurable in experiments and 2) cause-and-effect relationships (e.g., muscle contributions to movement) 
are difficult to establish from experiments. Muscle-actuated dynamic simulations complement 
experimental and physical approaches by estimating important variables and identifying cause-and-effect 
relationships giving insights into muscle function. Some of the issues related to simulations comparable 
with the above applications using OpenSim are outlined below. 
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