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INTRODUCTION 

Prediction of prosthetic device performance using 
computational inverse kinematics can provide 
clinicians with additional information to help select 
components with and for their patients. We propose a 
system that uses a robotic human body model 
(RHBM) (Lura et al. 2011) and a database of 
prosthetic devices to iteratively compare prosthetic 
performance. The goal of this tool is to improve the 
prescription process by better informing patients and 
clinicians of the capabilities of a variety of 
commercially available devices. 

METHOD 

Subjects: The RHBM control algorithms were created 
using data collected from 10 healthy control subjects, 
8 male and 2 female, with an mean (SD) age of 
34(SD?)y. The USF IRB approved the protocol. 

Apparatus: Movement data were collected with an 8 
camera Vicon (Oxford, UK) motion analysis system, 
and 31 passive reflective markers placed on 
anatomical landmarks of subjects’ upper body. 

Procedures: Subjects’ motion was captured during 8 
range of motion trials and 5 activities of daily living.  

Data Analysis: Joint angle data were compiled to 
create a series of probability density distributions as a 
function of the position and orientation of the hands. 
This data was used in conjunction with the RHBM to 
predict subjects’ most probable pose while performing 
a task as specified by the required positions and 
orientations of the hands. The predicted motion of the 
subject’s upper body was then compared to the 
recorded data from the motion analysis system to 
determine error of the predicted motion.  

A graphical user interface (GUI) was then developed 
to allow clinicians to test patient performance given a 
variety of prosthetic devices. This interface allows 
clinicians to easily use the RHBM as well as create, 
modify, and share a database of prosthetic 
components. Currently results from simulation are 
shown in Matlab figure windows. Future versions will 
include integrated reporting features. 

RESULTS 

Predicted motion error was a function of the amount 
of collected data included in the creation of the 
probability density function. Root mean squared error 
for predicted motion of human subjects ranged from 
4.7° when all subjects are included to 13.1° for when 
only one subject was included.  

DISCUSSION 

After sufficient reference data were included in 
training, the control algorithm was able to predict 
human motion within a clinically acceptable margin of 
error of ±5°. Clinicians will be able to input 
anthropometric and movement capabilities data about 
a patient, select components and get a prediction 
regarding how the patient would be able to move with 
the component. Figure 1 shows a screen shot of the 
GUI of the database search function, used to 
determine appropriate components to be included in 
simulation. 

 
Figure 1: Screen capture of GUI search function. 

CONCLUSION 

Simulation predicting human motion has reached a 
clinically acceptable level. The GUI was developed to 
facilitate the clinical use of the simulation tool. 
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CLINICAL APPLICATIONS 

Additional tools to predict patient performance will 
improve outcomes, quality of life, and facilitate 
technical dialog between patients and clinicians. 
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