Machine Perception - Pen & Paper:
Parametric Human Body Models

Instructor: Prof. Otmar Hilliges

1 LBS (Linear Blend Skinning) vs. SMPL

Basic linear blend skinning (LBS) models are widely used, are supported by all game engines, and are efficient to
render. Unfortunately, they produce unrealistic deformations as seen in lecture slide 13. What is the solution proposed
in SMPL to alleviate this problem? Write down and explain how each component helps.

2 Learned Gradient Descent

Learned Gradient Descent (LGD) is an effective method to solve several problems with traditional optimization-based
fitting methods. In the lecture, we have discussed a solution to fit SMPL to 2D keypoints observed in the image space.
Imagine you are given a set of 3D joints and asked to fit SMPL to them. How would you modify the training scheme
of LGD (Algorithm 1 inhttps://arxiv.org/pdf/2008.08474.pdf) to solve this task?

3 Skinning Calculation

Consider a 2D articulated arm with two joints. We denote v as the canonical position of a vertex, w as its skinning
weights, and G as the transformation matrices for the two joints (the transformations caused by the rest pose have been
removed). Determine the position of this vertex on the arm after performing linear blend skinning.
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