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Orientation of waggle axis � Direction of 
Food source.(with respect to sun).
Intensity of waggle dance � Sweetness of 
food source.
Frequency of waggle � Distance of food 
source.
Parameters of interest in the waggle dance

Waggle Axis : Average orientation of 
Thorax during Waggle.
Duration of Waggle : Number of 
frames of waggle in each segment of 
the dance.
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1 2

3

Straight

Turn Waggle

Motionless

0.34

0.66

0.25

0.25

0.34

0.66 0.34

0.25
0.25

4

0.66
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• If two sequences are related by an affine transform, then the 
corresponding principal components  are also related by the same
affine transform
• Thus, affine transforms can be estimated from the C

matrices.
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Nelder-Mead (Simplex) procedure is used. 
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K(T) = exp(�tr (T))C(M) is a normalizing factor

M is a k×k positive definite matrix which plays
the role of the kernel width 
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Columns 1 and 2 from. D. Weinland, R. Ronfard, and E. Boyer. Free viewpoint action recognition using 
motion history volumes. Computer Vision and Image Understanding, 104(2):249–257, 2006. Column 3 
from Veeraraghavan, et al, CVIU, 2008.
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Sequence 1

Sequence 2

Average Sequence

Ghost Hands

Ghost Heads

Time Warped 
Average Sequence

Structural
Inconsistencies

Structurally 
consistent
average Sequence

• Structural Inconsistencies. (2 heads, 4 arms etc.)

• Wrong match in recognition experiments.

• Algorithms attempt to explain temporal variation by modeling feature 
variation. This is bad (refer to time warping literature) 
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