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We introduce a novel method for the digital preservation of analog film holograms.

Our approach uses a machine learning-based approach dubbed Neural Radiance

Fields (NeRF). We evaluate the performance of our method with both qualitative

and quantitative experiments, showing that analog holograms can be digitally pre-

served with high quality.

1 Introduction

An analog hologram can record the complete three-

dimensional light field of an object on a simple 2D

film. Even more than 70 years after the invention of

holography, watching an analog film hologram still

seems like pure magic. The probably most fascinat-

ing feature is the seemingly perfect reconstruction

of the recorded object that can be viewed from ev-

ery possible perspective. Besides its technically in-

triguing aspect, analog holography has also become

a unique form of art over the years, and the works

of ”holography artists” can be found in major mu-

seum collections nowadays. Being ”active material,”

however, these works of art are subject to constant

degradation, which raises the question on how the

unique impression of watching them can be ”digitally

preserved” for future generations – ideally without

capturing terabytes of data.

In this contribution, we introduce a novel approach

for the digital preservation of analog film holograms.

We emphasize that we are only interested in pre-

serving the visual appearance of holograms un-

der playback illumination to convey the unique im-

pression and experience to future generations. This

means that this work does not seek to produce an

exact copy of the holographic film itself, which would

require a meticulous scan of the hologram surface

to digitize every single fringe in terabytes of data. In

contrast, our approach aims for an easy, efficient,

and fast capturing procedure that could be per-

formed by non-experts with off-the-shelf hardware

(like smart phones). For this purpose, we employ a

machine learning based technique dubbed ”Neural

Radiance Fields” (NeRF) [1]. NeRF was originally

developed to synthesize novel viewpoints (from new

camera perspectives, see Fig. 1) on a three dimen-

sional scene, using only a sparse set of 2D pho-

tographs. In this work, we apply the technique on

the virtual playback of analog film holograms.

2 Hologram Preservation using Neural Radi-
ance Fields (NeRF)

”Neural Radiance Fields” (NeRF) [1] is a machine

learning-based rendering technique that is capable

of generating novel viewpoints on 3D objects/scenes

from a sparse set of 2D photographs. Compared to

other techniques (e.g., light field rendering), NeRF is

known to handle occlusions and high frequencies in

the scene particularly well, which makes it a good fit

for our purpose.
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Fig. 1 Schematic of our approach: The hologram play-

back is captured with a sparse set of images from mul-

tiple viewpoints (black cameras). NeRF renders the novel

views from new perspectives (red cameras) to provide a

”seamless” viewing experience of the digitized hologram.

In the following, we will outline our data capture

and processing steps: To digitally capture the play-

back of an analog hologram, we illuminate the holo-

gram at the correct playback angle with a coherent

light source. Eventually, we move our camera (DSLR

camera or phone camera) roughly on a hemisphere

around the hologram and capture the holographic

playback from different viewpoints with a sparse set

of images (see Fig. 1). As the camera positions

during image capture are unknown, we obtain the

camera positions from COLMAP, a Structure-from-

Motion (SfM) pipeline [2]. COLMAP extracts features




