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Abstract. Plenoptic cameras have a complex optical geometry com-
bining a main lens, a microlens array and an image sensor to capture
the radiance of the light rays in the scene in its spatial and directional
dimensions. As conventional cameras, changing the zoom and focus set-
tings originate different parameters to describe the cameras, and con-
sequently a new calibration is needed. Current calibration procedures
for these cameras require the acquisition of a dataset with a calibra-
tion pattern for the specific zoom and focus settings. Complementarily,
standard plenoptic cameras (SPCs) provide metadata parameters with
the acquired images that are not considered on the calibration proce-
dures. In this work, we establish the relationships between the camera
model parameters of a SPC obtained by calibration and the metadata
parameters provided by the camera manufacturer. These relationships
are used to obtain an estimate of the camera model parameters for a
given zoom and focus setting without having to acquire a calibration
dataset. Experiments show that the parameters estimated by acquiring
a calibration dataset and applying a calibration procedure are similar to
the parameters obtained based on the metadata.

Keywords: Standard Plenoptic Camera · Calibration · Metadata Pa-
rameters.

1 Introduction

Plenoptic cameras are able to discriminate the contribution of each of the light
rays that emanate from a given point in the scene. In a conventional camera, the
contribution of the several rays is not distinguishable since they are collected on
the same pixel. This discrimination on plenoptic cameras is possible due to the
positioning of a microlens array between the main lens and the image sensor.

Plenoptic cameras sample the lightfield [8, 9] which is a 4D slice of the plenop-
tic function [1]. There are several optical setups that are able to acquire the
lightfield as camera arrays [15]. Here, we focus on compact and portable setups
like the lenticular array based plenoptic cameras. More specifically, on the SPC
[13] which has a higher directional resolution and produces images with lower
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Fig. 1. (a) Image captured on the sensor of a SPC. (b) Magnification of red box A
in (a). This image depicts the hexagonal tiling of the microlenses images formed in
the sensor. (c) Microlens images considered on the virtual plenoptic camera after the
decoding process [4].

spatial resolution [7] when compared to the focused plenoptic camera (FPC)
introduced by Lumsdaine and Georgiev [10, 14].

The camera models proposed for SPCs [4, 3] are approximations of the real
setup by considering the main lens as a thin lens and the microlenses as pin-
holes. There can be more complex models to describe the real setup. The SPC
manufacturer provides metadata regarding the camera optical settings that help
describing the camera. Namely, the metadata provided include the main lens
focal length which is considered in [4, 3] to model the refraction of the rays by
the main lens. On the other hand, the metadata also includes the distance at
which a point is always in focus by the microlenses. Nonetheless, the assumption
of pinhole like microlenses do not allow to incorporate directly this additional
information on the camera models [4, 3].

The calibration procedures for SPCs [4, 3] do not consider the information
provided by the camera manufacturer as metadata and therefore rely completely
on the acquisition of a dataset with a calibration pattern for the specific zoom
and focus settings to estimate the camera model parameters. Thus, in this work,
we identify the relationships among the optical parameters provided as metadata
as well as the relationships between these optical parameters and the entries of
the camera model [4] for different zoom and focus settings of the camera. The
relationships obtained are used to represent the camera model parameters based
on the metadata parameters for a specific zoom and focus setting without having
to acquire a novel calibration dataset.

In terms of structure, one presents in Section 2 a brief review of the camera
models proposed for the SPC. In Section 3, the camera model [4] that describes
the SPC by a 5 � 5 matrix that maps the rays in the image space to rays in
the object space is summarized. In Section 4, one identifies the relationships


