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Definitions of Joint Categories

Using individual joints defined in SMPL-X[1], we created joint categories to represent

distinct groups of joints that we deemed useful for recognizing surgical actions. In the

“pelvic” joint category, we included the pelvis, left hip, and right hip. In the “arm”

joint category, we included the left elbow, right elbow, left wrist, and right wrist.

Unlike SMPL, SMPL-X does not explicitly include individual joints for the left and

right hands, and we observed that estimations of finger joints were error-prone. Hence,

we assumed that the positions of the wrist joints were reasonable approximations of

the positions of the hand joints. In the “cranial” joint category, we included the head,

jaw, nose, right eye, left eye, right ear, and left ear. In the “thorax” joint category, we

included the left shoulder, right shoulder, left sternoclavicular, right sternoclavicular,

and neck. In the “leg” joint category, we included the left knee, right knee, left ankle,

right ankle, left foot, and right foot. In the “spine” joint category, we included all

spine joints defined in the SMPL-X model.
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