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Book Review

Ultra-Realistic Imaging

Subtitled Advanced Techniques in
Analogue and Digital Colour Holog-
raphy, this heavyweight (literally and
metaphorically!) book co-authored by
Hans Bjelkhagen and David Brother-
ton-Ratcliffe provides definitive cov-
erage of its subtitle topic. It comprises
over 600 pages of lavishly illustrated
history and instruction on the creation
of ‘ultra-realistic’ holograms.

Both authors are recognised as
practising experts in this field (and
Bjelkhagen is an advisor to Hologra-
phy News®). As long-time practitio-
ners, they bring a wealth of knowledge,
history and practical experience to this
comprehensive survey of the field.
Even though they are both involved
in their own research and commercial
projects, they are willing to share their
extensive knowledge to equip others
with the techniques needed to produce
ultra-realistic images, which they de-
fine as ‘any imaging technique that is
able to record and reconstruct the vis-
ible electromagnetic light field scat-
tered from a real-world object or scene
with a resolution better than or equal to

that of the unaided human eye.’ They
then go on to acknowledge that their
primary concern in the book is volume
phase holography, which means that
other actual or potential ultra-realistic
imaging techniques are ignored or
only referenced in passing. Perhaps
this is a missed opportunity to set out
the different characteristics of various
imaging methods.
High Virtual Volume Holograms
That definition encapsulates not
only the subject of the book but the au-
thors’ scientifically precise style (‘vis-
ible electromagnetic light field etc’
instead of ‘the light’). Sections of the
book are well-written surveys of what
has happened in holography and what
is now available to make ultra-realis-
tic holograms feasible; these sections
are accessible to a lay reader. Other
sections, those setting out the phys-
ics, chemistry and techniques of what
the authors term high virtual volume
(HVV) holograms, are necessarily and
unashamedly technical and scientific,
with substantial use of mathematical
formulae.

The book covers the developments
and characteristics of the necessary
tools and components for these kinds
of hologram, from lasers through the
optics to the exposure media. Under-
standably, there are sections which re-
late the authors’ own relevant project
experience, such as Bjelkhagen’s in-
volvement in the Silver Cross project
to develop the ultimate exposure ma-
terial for colour reflection holograms
(see HN Vol 19 No 11). There is also a
fascinating appendix detailing the his-
tory of Geola, the Lithuanian company
founded by Brotherton-Ratcliffe that is
a leader in digital display holograms,
which shows the part that vision, de-
termination and serendipity play in
creating a successful operation.

Ultra-Realistic Imaging (ISBN 978-
1-4398-2799-4) is published by the
CRC Press, price £108/$169.95, high,
but not excessive for the production
quality and content of this definitive
guide to this type of hologram.
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Ultra-Realistic Imaging: Advanced Techniques in Analogue
and Digital Colour Holography

Hans Bjelkhagen and David Brotherton-Ratcliffe

CRC Press, 2013; $169.95 (hardcover).

This volume is both a textbook and a reference devoted to real-time color volume phase holography. It
touches on a variety of subjects, including the physical theory of the holographic grating, digital holographic
printing and pulsed lasers for holography. It is written in a very accessible style, with clear exposition of alll
the main results. Also worthy of note is the collection of over 500 photographs, diagrams and schematics
relating to the recording and production of ultra-realistic holographic images. This book is intended for
anyone wishing to get acquainted with imaging techniques with a resolution better than or equal to that of
the unaided human eye and their relevance to holographic microscopy and endoscopy and bubble
chamber

holography.

Review by Christian Brosseau, OSA Fellow, Université de Bretagne Occidentale in Brest, France.

The opinions expressed in the book review section are those of the reviewer and do not necessarily reflect
those of OPN or OSA.
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Produced to the highest quality, with
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excellent illustrations throughout —

almost always printed on the same
page as the relevant text — this book will no
doubt become the standard reference work
on the subject. Its co-author, Hans Bjelkha-
gen, is Chair of The Society’s 3D Imaging &
Holography Group, and Professor Emeritus
of Interferential Imaging Sciences at Glyndwr
University Centre for Modern Optics, North
Wales, and has contributed to many advances
in holography and interferometry.

Its other co-author, David Brotherton-
Ratcliffe, is the founder and Scientific
Director of Lithuanian holographic equip-
ment company Geola, and an expert on
light and image recording, holding patents
on dot-matrix digital 3D printing.

The book starts with a history of display
holography, from its invention in 1947
to the present. The main text begins with
a description of Lippmann photogra-
phy. A special interest of Bjelkhagen’s, the
technique uses the interference of light wave-
fronts to produce its colour. The principle
can be traced back as far as Goethe (1810),
but in practice it had to wait until 1892, when
Gabriel Lippmann, having developed a rigor-
ous theory of the principle, used his own
ultrafine-grain - photographic emulsion to
produce a permanent image in natural
colours. Recent research uses holographic
silver halide material, or photopolymer.

The following two chapters discuss
lasers suitable for colour holography,







