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In this project, we elicit a nociceptive withdrawal response from a rat through experimental means. The rat’s response
is captured by two perpendicular high-speed video cameras. We then use a direct linear transformation to transform
the video data into three-dimensional global coordinates. The transformed data is used to create a three-dimensional
trajectory of the nociceptive withdrawal response and determine the direction of the response with respect to the rat’s
coordinate system. After determining this trajectory, we use Newton’s Law to fit a coupled system of ten ordinary
differential equations that describe spring and mass motion to the tail’s motion by adjusting the system’s parameters.
The goal of this project is to use the coupled system of ordinary differential equations to predict the direction of the
rat’s nociceptive withdrawal response and to determine the forces generated by the tail during the nociceptive withdrawal
response. (Received September 16, 2008)



