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Preface

The aim of this book is to provide a theoretical overview of the photographic
imaging chain. It is intended for use by both graduate students and established
researchers as a link between imaging science and photographic practice. It should
also be useful for photographers who have a graduate-level technical background.

Chapter 1 titled ‘Photographic Optics’ describes the formation of an optical
image by a compound photographic lens. Topics discussed include focusing,
framing, perspective and depth of field. The final section derives the photometric
exposure distribution formed at the sensor plane of the camera.

Chapter 2 titled ‘Digital Output and Exposure Strategy’ discusses the strategy for
generating useful digital output in response to the photometric exposure distribution
at the sensor plane derived in chapter 1. In modern digital photography, the
standard exposure strategy defined by the CIPA DC-004 and ISO 12232 standards is
based upon the output JPEG image obtained from the camera. Consequently, this
chapter begins by discussing the nature of the digital output levels of a digital image.
The theory of the standard exposure strategy is subsequently developed in detail.
For a typical scene, the aim is to produce a JPEG image that has the correct mid-
tone lightness. The later sections discuss practical exposure strategy and cover topics
such as photographic lighting, exposure modes and advanced metering, photo-
graphic filters and high dynamic range imaging.

Chapter 3 titled ‘Raw Data Model’ uses linear systems theory to develop a model
of the raw data produced by a camera. The aim is to illustrate how the nature and
quality of the raw data is affected by phenomena such as aliasing and noise, along
with various blurring phenomena such as diffraction. A derivation of the charge
signal is included, along with a model of the analog-to-digital conversion process.

Chapter 4 titled ‘Raw Conversion’ describes the main steps involved in converting
the raw data into a viewable output colour image. The majority of the chapter is
devoted to colour conversion of the raw data. Unlike conventional academic
treatments, this chapter describes colour conversion and white-balancing strategies
that are used by digital cameras in practice.

Chapter 5 titled ‘Camera Image Quality’ discusses the theory behind camera and
lens image quality metrics. Unlike conventional treatments, this chapter demon-
strates how such metrics should be applied and interpreted when comparing camera
systems that have different sensor pixel counts or are based on different sensor
formats. Practical strategies for maximising the full image quality potential of a
camera system are also discussed.

In this second edition, the chapter structure of the first edition has been preserved
but the material has been reorganised and extensively rewritten. New material has
been added, typographical errors have been corrected, the figures have been
improved and a detailed index has been included.

I would like to thank Prof. R Barry Johnson for useful discussions.

Andy Rowlands, June 2020
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