Digital Radiography Definitions
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Chapter 32:  “Computer Fundamentals and Applications in Radiology”


address
Label, name, or number identifying a register, location, or unit where data are stored.  In most cases, the address refers to the location in the computer memory.


algorithm
Defined set of instructions that will lead to the logical conclusion of a task.


analog computer
Computer that performs operations on continuous signals.


analog-to-digital converter (ADC)
Input device for changing continuous (analog) signals into digital form (i.e. discrete numbers).


binary
Numbering system based on 2’s rather than 10’s (decimals); the individual element can have a value of 0 or 1 and in computer memory is known as a bit.


bit
Constructed from binary digit.  The term refers to a single digit of a binary number; for example, the binary number101 is composed of three bits.


byte
Term used to define a group of bits, usually eight, being treated as a unit by the computer to store one character.


central processing unit (CPU)
Brain of the computer.  It is the circuitry that actually processes the information and controls the storage, movement, and manipulation of data.


digital computer
Computer in which discrete numbers are used to express data and instructions.


digitization depth
Dimensions of depth within a matrix; represented by a number of pixels, which in turn signify the levels or shades of gray available within an image.


disk
Circular plate coated with magnetic material and used to store data.


disk drive
Device used to read data from and write data onto disks.


gigabyte (Gb)
Storage capacity of one billion bytes (see byte).


hard copy
Any readable output from a computer; usually on paper.  In radiology the output of images is usually on radiographic film or other laser-printed medium.


image compression
Process whereby adjacent pixels with the same values are consolidated to store data as one value, thus saving computer storage space.


input
Information the computer receives via media such as magnetic tape, disks, punched cards, or keyboards.


megabyte (Mb)
1,048,576 bytes (see byte).


memory
Storage of information and data by the computer.


modem (modulator/demodulator)
Device that allows data to be transmitted long distances, usually over telephone lines, by impressing digital pulses onto an analog carrier wave.


network
Interconnected system of computers used to share information; also called a net.


off-line
Portions of the computer that are not under the direct control of the CPU or the operator.


on-line
Portions of the computer that are directly under the control of the CPU and the operator.


pixel (picture element)
One individual cell surface within an image matrix used for the CRT image display.


random access memory (RAM)
Pertaining to a storage device in which access time is effectively independent of the location of the data.


read-only memory (ROM)
Memory similar to RAM except that data cannot be written into it but is capable of being read.


server
Host computer containing software programs that communicate with users of the World Wide Web.


storage capacity
Amount of data that can be stored in the computer memory; usually expressed in terms of kilobytes.


voxel (volume element)
Individual pixel with the associated volume of tissue based on the slice thickness.


window
Arbitrary numbers used for image display based on various shades of gray.  Window width controls the overall gray level and affects image contrast; window center (level) controls subtle gray images within a certain width range and ultimately affects the brightness and overall density of an image.

Chapter 34:  “Computed Radiography”


analog
Any information represented in continuous fashion rather than discrete units.


barium fluorohalide (BaFX:Eu2)
Barium fluorohalide with europium, the photostimulable phosphor used in CR image plates.


computed radiography (CR)
Digital imaging process using a photostimulable chemical plate for initial acquisition of image data; the display parameters of the image can be manipulated by a computer at a later time.


digital
Any information represented indiscrete units (see also analog).


edge enhancement
Technique of setting the spatial frequency response so that structures of a given type, usually bones, stand out in bold relief.


histogram
Graphic representation of the frequency distribution of gray levels, which represent the anatomy in a computed radiographic image.


image place reader
Component of the computed radiography system that scans the image plate with a laser and converts the analog information on the image plate into an electric signal; an analog-to-digital converter then changes the electric signal to a digital signal.


imaging plate
Image capture portion of computed radiography; appears the same as a screen in the film-screen environment except that the imaging plate is a photostimulable phosphor with the ability to “capture” an x-ray image as electrons are stored in stable traps within the phosphor compound.


matrix
Gridlike pattern of an image composed of certain number of pixels both in the horizontal and the vertical planes.


picture archive and communications


   system (PACS)
System of computers linked together via a network to store and transmit digital images throughout the network; can be within a hospital but may also include remote sites.


teleradiology
Ability to send and receive radiographic images over telephone lines from one institution to another.

OTHER:


Analog to Digital Converter (ADC)
A device which converts analog data to a digital form.


application software
Software that performs a specific job or application, such as word processing, image processing, or network communications.


backbone
A larger network that connects smaller networks.


bandwidth
A measure of the amount of information that can be transferred across a communication channel.  Usually measured in bits or bytes per second with the appropriate SI prefix (kilo-, mega-, giga-, tera-).


CD-ROM
Compact disk, read-only memory.  An optical disk capable of storing up to 680 Mbytes of digital information.


compression
Mathematical reduction of the size of a piece of data to reduce the amount of time needed to transmit the data or the amount of space needed to store it.


data base
A file that contains data, frequently in table form.


DICOM
Digital Imaging and Communications in Medicine.  An industry standard for the transmission of medical images and related information.


digital image
An image composed of discrete pixels each of which is characterized by a digitally represented luminance level.  The screen size for a digital image might be 1024 by 1024 matrix of pixels x 8 bits (representing 256 [28 = 256] luminance levels).


digital to analog converter (DAC)
An element of an image display system that serves to convert binary quantity sample, or pixel, to an analog video voltage level for display on an analog [TV] monitor.


DVD
Digital Video Disk.  A new industry-standard, 5-inch diameter optical disk capable of storing approximately 5 Gbytes of data (almost 10 times as much as a CD-ROM).


digitize
To obtain a digital representation from an analog representation of an image.


DOS
Disk Operating System


Ethernet
A low-level networking standard.  This standard defines certain kinds of wiring and the electric signals that must be sent over them.


Giga-
A prefix meaning ten to the ninth power (109), one billion, as in Gbps (billion bits per second).


gray scale
The luminance available as valid gray levels for a given image processing system.  The gray scale represents the discrete gray levels defined in a system.


GUI (graphical user interface)
A method of interacting with a computer system, typically with a mouse and a cursor, rather than a keyboard.


HIS
Hospital Information System.  One or more computer systems in a hospital that handle the information necessary to operate a health care facility (e.g. admissions, discharge, transfer, billing systems, pharmacy systems, scheduling, and materials management.


HL-7
Health Level 7.  A nonprofit organization founded in 1987.  Its aim is to develop standards for the electronic interchange of clinical, financial, and administrative information among independent health care-oriented computer systems


image archive
A computer subsystem for storing images, patient demographic information, and a database that will allow access to this information.


Internet
The set of computers in the world that are connected by many different wiring schemes and fall under many different jurisdictions yet all use agreed-upon high-level protocols to communicate information.


intranet
A private internet, usually existing within an organization (internally and externally).


kilobyte (Kb)
1,024 bytes


LAN
Local Area Network.  A data communications network designed to send and receive data from devices over intermediate distances.  A network in which you own the wires connecting the computers.  (See WAN).


laser imager
A high quality image formatter, typically taking digital images as input and producing a sheet of film with 1 to 16 images on it.


lossless compression
Data compression techniques that mathematically reduce the size of a piece of data so that the process can be mathematically reversed perfectly.  There is no loss of information.


lossy compression
Data compression techniques that mathematically reduce the size of a piece of data, but with some degradation of the data that cannot be reversed.


Operating System
Software that controls the execution of computer programs and that may provide scheduling, debugging, input/output control, accounting, compilation, storage assignment, data management, and related services.


RAID
Redundant Array of Independent Disks.  A method of arranging multiple, inexpensive disk archives so that the amount of storage, the speed of access, and the redundancy of the information can be markedly increased.


RIS
Radiology Information System.  One or more computer systems in a radiology department that handle the information necessary to operate the radiology facility (e.g. patient, physician, and resource scheduling for radiologic procedures, film file room operations such a film tracking, and radiologic reporting functions.


tera-
An SI prefix meaning ten to the twelfth power (1012), one trillion, as in Tbytes (one trillion bytes).


WAN
Wide Area Network.  A network , usually extended beyond your physical boundaries designed to send and receive data.  The wires connecting the computers is usually owned by someone else.


WARM
Write And Read Many times.  A form of optical disk in which the disk can be written on and read many times.


WORM
Write Once Read Many times.  A form of optical disk in which the disk can be written on only once (never erased), but read many times.

