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1 SKIM Dataset Details

In this section, we provide a detailed breakdown of the SKIM dataset, including
suit manufacturing, subject demographics, the specific motion sequences captured,
and the specifications of the anatomical templates.

Fig. 1: SKIM. Our recorded subjects (S1 to S5).

1.1 Suit Design and Marker Encoding

The motion capture suit is custom-manufactured using a stretchable, matte fabric
to minimize specular reflections and ensure tight contact with the skin surface. To
capture high-frequency deformations across the entire body, the suit requires a
dense marker layout. It contains a total of 4x4 2310 ArUco markers [1]. However,
the standard ArUco dictionary is limited to a maximum of M = 1000 unique IDs.
To achieve the required density, we employ a multi-instance encoding scheme where
specific IDs might be repeated once. We distinguish between duplicates using
an instance index i ∈ {0, 1}. Formally, the full set of landmarks C on the suit is
defined as:

C = {nm,i,c | m ∈ {0, . . . ,M − 1}, i ∈ {0, 1}, c ∈ {0, 1, 2, 3}}, (1)
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Table 1: Subject demographics. Physi-
cal attributes of the 5 subjects in SKIM.

ID Sex Height
(cm)

Weight
(kg) BMI

S1 M 178 82 25.9
S2 M 182 92 27.8
S3 M 181 90 27.5
S4 F 168 81 28.7
S5 F 162 60 23.1

Table 2: Mesh Specifications. Vertex
and face counts for the canonical templates.

Component Vertices Faces

Skin Bind Sbind 23,752 47,500
Muscle Bind Mbind 23,752 47,500
Bone Bind Bbind 23,752 47,500

Individual Muscles
fMm

bindg (Total)
320,256 118,758

where each landmark n is a specific marker corner defined by the dictionary ID m,
the instance index i, and the corner index c. This encoding allows us to map the
2310 physical markers to a unique 3D location in the canonical template.

1.2 Subject Demographics and Templates

SKIM contains data from 5 subjects (3 Male, 2 Female) (see Fig. 1) with varying
body shapes and BMIs to ensure anatomical diversity. Tab. 1 summarizes the
physical attributes of each participant. As described in the main paper, we generate
individualized volumetric templates for each subject. Tab. 2 details the resolution
of these meshes, which are shared across all subjects.

1.3 Acquisition Protocol

Each subject underwent a capture session lasting approximately 45 minutes, while
they were equipped with our custom-fit suit embedded with markers. The session
was designed to capture how different muscles change by observing the skin surface
during intense physical exertion. The protocol was divided into three main distinct
phases:

1. Part I: Extended Warm-Up & Calibration. Subjects performed a
standardized 10-minute routine including walking, jogging, and dynamic body-
weight exercises (squats, lunges, push-ups) to mobilize joints and establish a
physiological baseline. This phase concluded with arbitrary stretching.

2. Part II: Weighted Resistance Training. The core of the dataset targets
key muscle groups (i.e., arms, shoulders, back, legs) using dumbbells and
barbells. Subjects performed two rounds of five specific exercises (see Tab. 3).
The first round utilized lighter weights, while the second employed increased
loads, encouraging muscle bulging and facilitate capture.

3. Part III: Post-exercise Comparison. Immediately following the resistance
training, subjects repeated the initial warm-up routine, allowing for a direct
comparison of surface geometry before and after exercise, capturing effects
such as muscle pumping (increased volume due to blood flow).
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