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Why did | select the paper?

* Looking for a method that:
— Simplify graphs
— Match graphs
— Use graphs for the purposes of activity recognition



Applications

 Topological representation of human
body pose (CVPR2007)

e 3D Compression




Pre-processing (CVPR2007)

e Synchronous recording from
multiple cameras

* Object volume extraction using
shape-from-silhouette method

3D mesh estimation by fitting a
3D deformable model (3D snake)

... graphical representation of 3D

triangular mesh with vertices
expressed in Cartesian coordinates




Reeb Graph

 Morse function p(v) and its normalised
version W, (v) are defined based on the
geodesic distance g(v,p) along the 3D mesh.

H — Hmin
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Multi-resolution RG

e py(v)is subdivided into 2" intervals (rU[1..R]:
level of resolution)
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(a) 3D model. (b) Reeb graphs.




Augmented RG

Upn(n) : the number of neighbor nodes linked to n and
belonging to the next upper y interval,

Downpy(n) : the number of neighbor nodes linked to n
and belonging to the next lower p interval.

Upg(n) € {0,1} : a flag telling if n is a “maximal” ter-
minal node (Upg(n) = 1) or not (Upg(n) = 0).

Downg(n) € {0.1} : a flag telling if n is a “minimal”
terminal node (Downg(n) = 1)ornot(Dounp(n) =
0).

e if Upy(n) = 0 then n is a “maximal” terminal node,
Upg(n) =1 and Downg(n) =0,

e if Downy(n) = 0 then n is a “minimal” terminal
node, Upg(n) = 0 and Downg(n) =1,

e if Upy(n) = Downp(n) = 0 then the graph at max-
imal resolution R is represented by one unique root
node and Upg (n) = Downg(n) = 1.



Augmented MRG

e At each lower lever r<R, topological features
are iteratively added for each node m:

¢ E'Tp-'\r (m) = ZnE{Ehfid?'f{rr af m} {"rp-"'\'- [ ”'.1-"
e Down Nim) = Zr?i—:{l:hﬂdrﬂ? af i} Downp(n).
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e and in addition:

e if n is a terminal node then we set Upx(n) = 0 and
Downp(n) =0,



Example of aMRG (CVPR 2007)
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Figure 4. Topological attributes. Left: at resolution level r = 2, attributes (Upy, Downy , Upg, Downg:) are introduced to describe
the local topology of each node. Middle: at lower level of resolution » = 1. topological information is cumulated. Right: at root (r = 0)
all the topological attributes are cumulated. The embedded values characterize the global shape of the descendant subgraphs.



Similarity Function (1JSM2005)

e Similarity function between two models
(graphs) by:

R
SIE-I{ﬂ-I.,N}:Z Z sim(m, n)

r—0{ {(m,n)eC,

* Where C, is the set of topologically consistent
nodes and sim(m,n) is defined as:

.'."-'-_.'
sim(m,n) = Xidi( fi(m), fi(n))
i -
1=0



Topology Dictionary: Clustering

e Cluster similar poses according to SIM(m,n)
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Topology Dictionary: Probabilistic
Graph Structure

Markov Model:
e Clusters - States of MM

e Simple statistics to estimate the initial
probabilities P(c;) of states c, and the transition
probabilities w;=P(c; | c)).
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Topology Dictionary: (Manual) Cluster
Annotation

Stand up |\
i akms Step forward-Ry 31
* Hands down R hand down Hands on chest

Spread legs L hand up Spread legs



