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An important focus of advances in mechatronics and robotics is the addition of sensory inputs to systems with
increasing "intelligence.” Without doubt, sight is the "sense of choice.” In everyday life, whether driving a car or
threading a needle , we depend first on sight. The addition of visual perception to machines promises the greatest
improvement and at the same time presents the greatest challenge.Until relatively recently, the volume of data in the
images that make up a video stream has been a serious deterrent to progress. A single frame of very modest
resolution might occupy a quarter of a megabyte, so the task of handling thirty or more such frames per second
requires substantial computer resources.Fortunately, the computer and communications industries' investment in
entertainment has helped address this challenge. The transmission and processing of video signals are an easy
justification for selling the consumer increased computing speed and bandwidth. A digital camera, capable of video
capture, has already become a fashion accessory as part of a mobile phone. As a result, video signals have become
more accessible to the serious engineer. But the task of acquiring a visual image is just the tip of the iceberg.While
generating sounds and pictures is a well-defined process [ speech generation is a standard "accessibility" feature of
Windows[] , the inverse task of recognizing connected speech is still at an unfinished state, a quarter of a century
later, as any user of "dictation" software will attest. Still, analyzing sound is not even in the same league with
analyzing images, particularly when they are of realworld situations rather than staged pieces with synthetic
backgrounds and artificial lighting. The task is essentially one of data reduction. From the many megabytes of the
image stream, the required output might be a simple "All wheel nuts are in place” or "This tomato is ripe."” But
images tend to be noisy, objects that look sharp to the eye can have broken edges, boundaries can be fuzzy, and
straight lines can be illusory. The task of image analysis demands a wealth of background know-how and
mathematical analytic tools.Roy Davies has been developing that rich background for well over two decades. At the
time of the UK Robotics Initiative, in the 1980s, Roy had formed a relationship with the company United Biscuits.
We fellow researchers might well have been amused by the task of ensuring that the blob of jam on a "Jaffacake" had
been placed centrally beneath the enrobing chocolate.
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CHAPTER 10 Vision, the ChallengePART 100 LOW-LEVELVISIONO CHAPTER 20 Images and Imaging
Operations CHAPTER 301 Basic Image Filtering Operations CHAPTER 40 Thresholding Techniques
CHAPTER 50 Edge Detection CHAPTER 61 Binary Shape Analysis CHAPTER 701 Boundary Pattern Analysis
CHAPTER 80 Mathematical MorphologyPART 200 INTERMEDIATE-LEVELVISIONO CHAPTER 90J Line
Detection CHAPTER 100 Circle Detection CHAPTER 110 The Hough Transform and Its Nature CHAPTER
1201 Ellipse Detection CHAPTER 130 Hole Detection CHAPTER 140 Polygon and Corner Detection
CHAPTER 150 Abstract Pattern Matching TechniquesPART 30 3-DVISION AND MOTION 443
CHAPTER 1601 The Three-dimensional World CHAPTER 170 Tackling the Perspective n-Point Problem
CHAPTER 1801 Motion CHAPTER 190 Invariants and Their Applications CHAPTER 2000 Egomotion and
Related Tasks CHAPTER 2101 Image Transformations and Camera CalibrationPART 40 TOWARD
REAL-TIME PATTERN RECOGNITIONS YSTEMSO CHAPTER 2200 Automated Visual Inspection
CHAPTER 230 Inspection of Cereal Grains CHAPTER 24[1 Statistical Pattern Recognition CHAPTER 25

[ Biologically Inspired Recognition Schemes CHAPTER 2601 Texture CHAPTER 2701 Image Acquisition
CHAPTER 280 Real-time Hardware and Systems Design ConsiderationsPART 500 PERSPECTIVES ON
VISIONLO CHAPTER 2901 Machine Vision: Art or Science? APPENDIX Robust StatisticsList of Acronyms and
Abbreviations[] References] Author Index[] Subject Index[]
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