The evolution of the first practical implementation of computer-assisted tomography culminated in the X-ray scanner invented and developed by EMI Electronics on this site within its Hayes, Middlesex campus in 1970. This was the World’s first medical imaging system capable of producing high resolution detailed scans of internal body structures, such as the brain, heart, and other organs.
The mathematical basis of tomography has a long history, dating back to the early 20th century, but it was not until the advent of modern high speed computers capable of processing large data sets (such as those used in medical imaging applications) within practical time scales, that high resolution images could be obtained. Oldendorf (1963) is acknowledged to be the first to conceptualise the possibility of extracting useful data from line integrals.  The work of Allan Cormack (1963) posed the question of whether it might be possible to deduce the internal structure of a solid object using external measurements under laboratory conditions. This was essentially the challenge that the EMI team set themselves to accomplish, building on the theoretical work of groups in Europe and the United States over several decades.
The work of Johann Radon (1986) and Stefan Kaczmarz (1993) had established the basic framework within which a successful imaging system could be achieved. The concept of tomographic imaging derives from the solution to the problem of reconstructing the set of values of a physical quantity along a defined path, using the data obtained from the multiple transmission of a beam of energy (e.g. light, acoustic waves, radio waves, or X-rays) through the object under investigation. The outcomes of a set of transmission measurements obtained from numerous scans performed over a 360 degree range of angles in a defined plane (or slice) form the data set from which the physical properties of the medium being investigated can be evaluated. Manipulating the data to yield accurate solutions quickly depended upon two fundamental breakthroughs. Kaczmarz (1003) demonstrated how to improve the efficiency of obtaining the solution of a large system of linear equations. Radon’s contribution was to devise the Radon Transform that became an important technique in signal processing applications.  In this way, the image of a 3-dimensional opaque object can be obtained. The image is assembled slice by slice (hence the use of the word tomography, derived from the Greek word tomos, meaning ‘slice’). The resolution of the image determines the size of the data set. In clinical practice, for example, the production of a complete set of images requires the performance of a processing system that was well beyond the capability of laboratory computers, until the advent of the first mini-computers in the 1960/70s.
It was a team led by Godfrey (later Sir Godfrey) Hounsfield that began work in 1967 with the aim of applying the principles of tomography to an imaging system employing X-rays. The challenge was to produce a device that could be used safely in clinical practice. This imposed strict limits on the transmitted intensity of the X-ray beam used and the sensitivity of the receiving detection system. The first working prototype was built at EMI’s laboratories ay Hayes in 1971 and was used for brain-scanning at Atkinson-Morley Hospital in Wimbledon, London, that year. The significance of this invention to the field of medical imaging, especially of the human brain, was quickly recognised. Groups across the world began work on various developments of the original concept, as the application of computer-assisted tomography became commercially viable. The modern versions of the CT scanner, as it has become known, are installed in innumerable hospitals across the developed world, where it is used routinely for whole body, or part body, imaging of patients. The impact on clinical medicine has been immense. The technology has developed to the point where whole body scans can be completed now in less than 1 second.
The EMI team achieved world –wide recognition for the 1967 invention and were granted numerous patents, some of which are referred to below. Godfrey Hounsfield received the Nobel Prize in Medicine in 1979. The Prize was awarded jointly to Allan Cormack of Tuft’s University, USA, in recognition of his seminal contributions to establishing the theoretical basis of tomography, although his ideas were not reduced to practice before Hounsfield’s team demonstrated that a feasible imaging methodology could be based on this concept.
