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® oy Reach-to-grasp: A single movement of the entire upper extremity
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Introduction Results

During reach-to-grasp, rather than reaching first and grasping second, shaping of the hand to grasp an object JOint Angle Analysis Kln emati C Analysis Summary

evolves in parallel with reaching to the object’s location. Nevertheless, reaching and grasping commonly are

considered to be independent processes, with the motion of proximal joints depending solely on reach location and

Twenty-two joint angles were calculated from the optical marker data. For each monkey, all trials were linearly interpolated to time align the data at
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the motion of distal joints depending solely on object shape. Here, we examined the extent to which the motion of two time points: the onset of movement and peripheral object contact. Two separate analyses were performed on the joint angle data. First, two-way Eqn.3 (t)Li’: (55) D Egn.4 o SSOpr];;:(— 2“5 D
proximal joints also depends on the object grasped and the motion of distal joints depends on reach location. ANOVA was performed with the type of object (Object) and object location (Location) used as factors, as well as an interaction term (Object x b7 koe o] boc ObJxloc
Location). To more accurately compare the effect size across time points, effect size, n? , was normalized by using the maximum error variation at an
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M th O d S time, rather than the error variation at each time point (Eqn. 1). Second, linear discriminant analysis (LDA) using various combinations of joints was Shoulder . . o ‘ ® on o ShoudorAbAd o -
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2 Figure 6. The relative ratio of object, location, and interaction effects at two points in time. The ratios of m? values at 30% and 90% of
movement were compared. A) The ratio of location and object n? values (Eqn. 3) was calculated. Early in the movement, both object and

Figure 1. Reach-to-grasp task. For each block of trials, the objects were rotated as a group to one of eight zones. location effects are found in many joints. Later in the movement, all of the joint angles distal to the elbow are primarily object related, while the

The eight possible locations for a given object were 157.5° (most left location), 1359, 112.5°, 90°, 67.5°, 45°, shoulder joints are location related. B) The ratio of interaction to object and location n? values (Eqn.4 ) was calculated. Most joints show
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whole hand primarily object related.



