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Abstract

In this Appendix, we provide details about the PADISI-
Face and details about the experimental setup.

1. PADISI-Face Dataset

Previous efforts on generating face PAD datasets have
been focused on a number of major attack types, including,
disguises, printed photographs, 3D masks, and replays. As
novel types of attacks emerge, existing datasets might be in-
sufficient to guarantee designing suitable PAD algorithms be-
cause there has not been enough effort in generating datasets
that cover a wide variety of attack categories. Table 1 sum-
marizes a number of highly prevalent face PAD datasets
in the literature. The table provides information about the
types of presentation attack instruments (PAIs) present in
each dataset. As it can be seen, these datasets are limited in
terms of diversity of attack types they contain. PADISI-Face
is a new dataset captured from 182 different participants to
offer more diverse set of attack types. Due to granular labels
on these attack types, PADISI-Face is a suitable dataset for
testing models in continual learning settings or when there
should be significant variations between the training and
testing datasets.

The PADISI-Face Dataset is collected using a sensor ar-
ray designed and built by our team, shown in Figure 1 [10].
The system is designed for more comprehensive future ver-
sions of PADISI-Face that will contain beyond the visible
range information. The hardware comprises of six differ-
ent cameras spanning visible (RGB), short-wave-infrared
(SWIR) and long-wave infrared (Thermal) electromagnetic
spectrum ranges. Additionally, there are two near-infrared
(NIR) cameras for high quality stereo depth estimation. For
acquisition of data in NIR and SWIR spectra, a synchro-
nized illumination of different wavelength LEDs (shown in
Figure 1) were used. The synchronized sequence of LED
illuminations were designed to maximize the throughput of
the camera suite while increasing the temporal coherence
between frames. Figure 2 shows some examples of images

Table 1: Multi-spectral PAD Datasets

Dataset [[ Year | Participants | Attacks
Pavlidis Symosek [7] 2000 — Facial disguises
3DMAD [5] 2013 17 3D mask attacks
I?BVSD [4] 2013 75 Facial disguises
GUC-LIiFFAD [8] 2015 80 2D print and replay
MS-Spoof [3] 2015 21 2D print
BRSU [11] 2016 50 3D masks
EMSPAD [Y] 2017 50 2D print
MLEFP [1] 2017 10 2D & 3D masks
CASIA-SURF [12] 2020 1000 2D print & cutouts
2D print, mannequins
MAFPAD 2020 360 3D masks,
obfuscation makeup
fake tattoo, eye area cover
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Figure 1: Face biometric sensor suite.

collected for bona-fide and several attack samples using the
sensor array in various light ranges. For NIR and SWIR
modalities, dark channel subtraction is performed to reduce
the effect of ambient illumination. Data was collected from
each participant over two rounds. In the first round, bona fide
samples were collected. Participants presented a presentation
attack instrument (PAI) in the second round. PADISI-Face
will be available for the use of the research community.

To enable face detection in all captured frames, we use a
standard calibration process using checkerboards [13]. For
the checkerboard to be visible in all wavelength regimes,
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Figure 2: RGB visualization of samples collected for all types of PAIs are summarized in this figure. For each image, the
corresponding dark channel has been subtracted and each RGB channel has been min-max normalized for visualization
purposes. Note, not all images have the same resolution but are resized for fine arrangement.

a manual approach is used when a sequence of frames is
captured offline while the checkerboard is being lit with a
bright halogen light. This makes the checkerboard pattern
visible and detectable by all cameras which allows the stan-
dard calibration estimation process to be followed. The face
can then be easily detected in the RGB space [2] and the
calculated transformation for each camera can be applied to
detect the face in the remaining camera frames.

Following the aforementioned approach, face landmarks

are detected on the visible spectrum using [2]. A bounding
box is then constructed from the landmarks to have a tight
crop of the face. The bounding box of the visible spectrum
is then projected to the corresponding co-ordinate system
of the other cameras to extract approximately aligned faces
on different modalities. Each channel is then scaled to the
range [0; 1] by dividing the bit depth of the camera and
then resized to 160 160 pixels. In our experiments, we
use the visible range information as input to our algorithm.



