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Abstract

This paper proposes a simple deformation method for editing the trajectory of a walking motion with preserving its style. To this
end, our method analyzes the trajectory of the root joint into the graph and deforms it by applying the graph Laplace operator. The
trajectory of the root joint is presented as a graph with a vertex defined the position and direction at each time frame on the motion
dataThe graph transforms the trajectory into the differential coordinate, and if the constraints are set on the trajectory vertex, the
solver iterative approaches to the solution. By modifying the root trajectory, we can continuously vary the walking motion, which
reduces the cost of capturing a whole motion that is required. After computes the root trajectory, other joints are copied on the
root and post-processed as a final motion. At the end of our paper, we show the application that the character continuously walks

in a complex environment while satisfying user constraints.
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Figure 1: The state of root joint trajectory. y,, represents a height
from the ground and x;, 2; are coordinates seen from the root frame
at the previous frame. To deal with the direction of the trajectory,
0 is the difference between the tangent of the trajectory and z. (a)
and (b) shows the same points at the different viewpoints for the
explanation.
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Algorithm 1 Deforming the root joint trajectory with start and end
constraints

1: M : initial motion data.
2: x* : the target state.

3: « : maximum distance threshold

4:

5: function SOLVE(M, x™*)

6: X < GETTRAJECTORY (M)

7: V < GETSTATE(X)

8: L < MAKELAPLACIAN(M) >eq. (7)
9: S < DETECTCONTACT(M) > [18]
10:

11: 0"+ LV > the style of an input motion.
12: Vi<V > initialization
13:

14: while |DISTANCE(V”, x*)| < e do

15: X'+ RECONSTRUCTTRAJECOTRY (V")

16: C' + GETCONSTRAINTS (X', x*) > eq. (15)
17: V'« ATb(6*,C")

18: end while

19:
20: M’ < RECONSTRUCTMOTION(X", S) > [16]

21 return V'’
22: end function
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experiment # of # of time
iterations frames (ms)

straight (pos) 1 100 3.49
straight (pos, dir) 6 100 7.87
side (pos) 1 450 12.10
side (pos, dir) 3 450 18.13

Table 1: The summary of experiments. (pos) and (dir) stands for
position and direction, respectably.
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Figure 2: The result of the editing that deforms the walking motion
in the straight. (a) shows when the final pose is rotated about 90°,
and (b) shows when the final position is moved.
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(b)

Figure 3: The result of the editing that deforms the side walking
motion. (a) shows when the final pose is moved, and (b) shows
when the final position and the direction are modified.
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Figure 4: (a) is the result of the deformation when the target is
turned to 180°, which makes the motion more deforming than other
experiments. We highlight the artifacts on the trajectory with the
red circle. The bar on the trajectory represents |§| where a higher
bar is a higher value. To handle this problem, we interpolate the
trajectory as the B-Spline, and apply the deformation. (b) shows
the result after the interpolation.
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