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In this supplementary material, we start by proving
Proposition 1 in the main submission in Sec 1. We then
show data variability in our experiments in Sec 2. Sec 3
clarifies the annotation preparation regarding DT4D-H. Fi-
nally, in Sec 4, more experimental results and implementa-
tion details are provided.

1. Proof of Proposition 1

Recall that deep functional maps are trained on S with
respect to all possible pairs. Then the global energy is given
by Etotal(c) = Edesc(c) + Ereg(C) = Z” [CijA; —
Aj|* + 32, ; Ereg(Cij), where C = {Cy;}i jepi.n is the
set of functional maps among training shapes. We restate
Proposition 1 in the main submission as follows:

Proposition 1 If E;,,./(C) = 0, then for any shape S;, and
any path (i,i1,12,- -+ ,ik,1), the map composition C;; is
cycle consistent within the functional space spanned by the

columns of A;, i.e., C;; A; = A,

Proof 1 It is obvious that E;,,(C) = 0 implies
Ej,5c(C) = 0. In the following, we show the case of the
path of length 3 — (i, j, k,1). The general case follows eas-
ily. Setting Cy; = Cy,;C;1,Cyj, we get:

CiiA; = CyiCjCijA; = CiiCjAj = CpiAy, = Ay

(D
The equities in Eqn. (1) follow from the fact ||Cl-in _
Ajl| = 0,V4,4, since E,.(C) = 0.

2. Data Variability

In the main submission, we highlight our generalization
performance. To give a hint of the distinctiveness among the
involved datasets, we visualize a subset of each of them in
Fig. 1. The first four rows show shapes from the humanoid
datasets. FAUST _r (a) consists of 10 different people with
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10 fixed poses. SCAPE_r (b) shows more significant pose
variability but is of the same character. It is worth noting
that, SHREC19_r (c) manifests larger variability in both
styles and poses when compared to the above two. Further-
more, DT4D-H (d) is a new challenging dataset consisting
of distinctive humanoid categories, in which the inter-class
maps are highly non-isometric, especially when compared
to the aforementioned datasets.

There are 8 species of animals in SMAL_r. Follow-
ing [12], we use 5 of them during training and the rest for
testing. As shown in Fig. | (e) and (f), we observe obvi-
ous differences between them, rendering the difficulty of
the task. In addition, the 31 animal shapes from TOSCA _r
(g) fall into 4 categories and also demonstrate noticeable
differences from the training set of SMAL_r.

3. Label Preparation in DT4D-H

Note that the inter-class correspondence annotations
from DT4D-H are only available between category crypto
and the other 7 categories. In order to train and test on this
benchmark in a category-agnostic manner, we compute an
inter map between two shapes, S7, S2, from two categories
other than crypto, with the following composition:

Tig =Ty 0T,

where 1,9, T, are the annotated inter-class maps regarding
the center category, crypto. Note again, we exclude cate-
gories mousey and ortiz in the experimental setting reported
in the main submission, simply due to their lack of inter-
class correspondence annotation with respect to the center
category.

However, empirically we observe that certain noise in
the original annotation is amplified through the above com-
position, leading to a small portion of erroneous labels. To
alleviate such discrepancy for better evaluation, we filter the
composed correspondences as follows: Given composed
maps 712, 151, we further compose them to obtain self maps
on Sy and 5o, respectively. That is, 717 = Ty 0 112, Tes =
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