
A TECHNICAL NOTE 
Computed Radiography: 

User-Programmable Features and Capabilities 

Eric L. Gingold, Douglas M. Tucker, and Gary T. Barnes 

Digital or computed radiography (CR) using photo- 
stimulable storage phosphor plate technology is be- 
coming increasingly popular in certain clinical applica- 
tions, such as bedside radiography, where it possesses 
clear advantages over conventional screen-film imag- 
ing. The majority of CR systems in clinical use have 
been manufactured by Fuji Medical Systems USA, Inc 
(Stamford, CT) and prov[de a surprising degree of 
flexibility. Fuji CR units are delivered with preset 
menus, hardcopy format, and image-processing param- 
eters for each examination. Of practical importance is 
that users may change the exam menu and printed film 
format as well as the image-processing parameters for 
each examination. There is, however, a lack of docu- 
mentation describing these features and how they are 
programmed. This paper addresses these issues. Ex- 
amples ate given on how to change: 1 ) the printed film 
format, 2) the contrast and gray-scale processing, 3) 
spatial frequency enhancement, and 4} the appearance 
of the operator interface menus. 
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C OMPUTED RADIOGRAPHY (CR) is 
based on the use of photostimulable stor- 

age phosphor plate technology and is replacing 
conventional screen-film systems in a number of 
areas. An example is bedside radiography, where 
CR systems can produce useful images with 
techniques that would overexpose or underex- 
pose screen-film combinations. CR is an inher- 
ently digital technology, and thus, is a conve- 
nient choice for digital image postprocessing or 
picture archiving and communication system 
(PACS) integration. 

In screen-film radiography, the receptor sen- 
sitivity (speed), contrast, latitude, and sharp- 
ness depend on the choice of the image intensi- 
fying screen and film. Speed and image contrast 
are also influenced by film processing, le, tem- 
perature, cycle time, and chemistry. In CR, the 
sensitivity, contrast, degree of high-frequency 
enhancement and format of the film image are 
controlled by manipulating parameters stored 
in the CR system's computer memory. CR 
systems provide a great deal of flexibility, anda  

thorough understanding of the features and 
capabilities of the system is necessary to achieve 
optimal performance. 

Until recently, all of the commercially avail- 
able CR systems used image plates and plate 
reader-printer systems manufactured by Fuji 
Medical Systems USA, Inc (Stamford, CT). The 
Fuji FCR AC-l, AC-1 Plus, and AC-2 models 
use a common host computer and software 
instruction set. This instruction set is similar in 
many respects to the Fuji CR 7000 and 9000 
models. 

Several papers have described the image 
processing used by the Fuji CR systems in 
general terms. 1,2 However, specific implementa- 
tion steps are not discussed. To date, Fuji and 
other CR system vendors have not provided 
sufficient documentation on the details of their 
implementation, and it is difficult if not impos- 
sible for the end user to program the Fuji AC 
family of systems. This paper addresses these 
issues. Presented is the overall organization of 
the Fuji AC system software, the image- 
processing algorithm options available, and the 
relationship between the options and user- 
selectable parameters. Also reviewed are the 
general system configuration setup options that 
determine the appearance of the operator inter- 
face menus and the formatting of hard-copy 
films. Included are detailed descriptions of how 
one programs gray-scale processing, spatial fre- 
quency enhancement, operational menu and 
printed film format. Routine operational proce- 
dures such ah loading and unloading cassettes 
and identifying the type of radiographic proce- 
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dure are described in the operation manuaP 
supplied with each unit, and ate not covered 
here. 

IMAGE PROCESSING 
In normal CR operation spatial frequency 

processing precedes contrast processing. Spa- 
tial frequency processing is accomplished by 
using a blurred-mask subtraction algorithm. 
The algorithm is given by the expression 

lp[x, y] = lo[x, y] + g(I~,[x, y]) 

x (Io[x, y I - Ib[x,y]) (1) 

where Ii, lo and Ib are the processed, original, 
and blurred-image pixel values, respectively, 
and g(L, [x,y]) is an enhancement  factor that 
varies with the original image gray-scale value. 
The blurred image (lh) is produced by the 
convolution of the original image (Io) with a 
uniform (square) kernel. The size of the kernel 
(number of pixels) is set by the user-program- 
mable parameter,  RN. RN can take on integral 
values between 0 and 9, with 0 corresponding to 
a large kernel (enhancement occurs at mid as 
well as higher spatial frequencies) and 9 being 
the smallest kernel (enhancement occurs only 
at higher spatial frequencies). The number of 
pixels associated with the value of RN is given in 
reference 2. The enhancement  factor, g(lo[x,y]) 
is defined as 

g(Io[x, y]) = RE x RT (Io[x, y]) (2) 

where RT(lo[x,y]) is a function that returns a 
value between 0 and 1, and RE is a weighting 
constant. The different RT(lo[x,y]) functions ate 
implemented as a set of eight lookup tables that 
map input pixel values to ah enhancement  
factor. Figure 1 graphically represents the set of 
available lookup tables. RE is a two-digit num- 
ber ranging between 0.0 and 16 (ie, 0.0, 0.1, 
0.2 . . . . .  9.9, 10, 11 . . . . .  16). RE and the func- 
tion RT(lo[x,y]) are user selectable. 

Contrast processing is imp[emented by map- 
ping the input pixel values to output pixel values 
using user-generated lookup tables. There are 
four parameters (GA, GC, GS, and GT) that 
determine the final forro of the lookup table. AII 
four are user selectable. GT  determines which 
one of 15 preset mappings will be used to 
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Fig 1. Mapping functions RT (Io[x,y]), used by the blurred- 

mask subtraction algorithm. 

generate the final lookup table. The selection of 
a GT parameter  is analogous to selecting a 
particular characteristic curve fo r a  screen-film 
system (see Fig 2). The parameters GA and GC 
jointly determine the a/nount of contrast pro- 
vided by the Iookup table. GC specifies a film 
optical-density value about which the lookup 
table is "s tretched" to increase or decrease 
contrast. Values of GC range from 0.3 to 2.6 in 
increments of 0.1, corresponding to the base + 
fog and maximum optical density (Dm~• of the 
output film. To convert GC to a pixel value, the 
contrast algorithm uses the relation 

Co = 355.6 x GC + 84.3 (3) 

where Co is the output pixel value (on the 
original GT  curve) that is held fixed while the 
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F ig  2. C h a r a c t e r i s t i c  c u r v e s  
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rest of the curve is "s t re tched" by an amount 
equal to I /GA.  GA values less than 1.0 will 
result in a horizontal expansion (or "s tretch")  
of the contrast processing curve, thus decreas- 
ing the contrast of the resulting image. GA 
values greater  than 1.0 will result in a horizontal 
compression of the contrast curve that increases 
the contrast in the resulting film. G A  may take 
on values of 0.1 to 4.0 of -0 .1  to -4 .0 ,  in 
increments of 0.1. Note that negative values of 
GA correspond to a left/right reflection of the 

contrast curve about the fixed point Co. GS is 
referred to as a gradation shift parameter ,  and 
is analogous to changing the film speed of a 
conventional screen-film system. GS may as- 
sume values in the range -1 .44  to + 1.44, in 
increments of 0.01. A negative GS value pro- 
duces a right shift of the contrast curve, reduc- 
ing the sensitivity (speed) of the system. Con- 
versely, positive GS yields a left shift, and a 
corresponding increase in system sensitivity. 
The amount of the shift (in pixel value units) is 
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e q u a l  to t h e  c o n s t a n t  355.6 t i m e s  t h e  v a l u e  o f  
GS .  T h e  e f fec t  o f  t h e  f o u r  c o n t r a s t - p r o c e s s i n g  
p a r a m e t e r s  a r e  d e p i c t e d  g r a p h i c a l l y  in F ig  3. 

CUSTOMIZING THE OPERATION 
OF THE PLATE READER 

T o  i n t e r a c t  w i th  t he  C R  sys tem for  t h e  
p u r p o s e s  o f  c o n f i g u r a t i o n  and  se tup ,  Fuj i  has  
p r o v i d e d  a B u i l t - I n  T e r m i n a l  ( B I T ) ,  w h i c h  al- 
lows t h e  u s e r  to  i n t e r a c t  w i th  t h e  hos t  c o m p u t e r  
via  a c o m m a n d - l i n e  i n t e r f a c e ,  s imi la r  to t h e  
o p e r a t i n g  sys tem o f  a p e r s o n a l  c o m p u t e r  o r  t he  
shel!  o f  a U N I X  w o r k s t a t i o n .  A m o d i f i e d  key-  
b o a r d  (F ig  4) is u s e d  to i ssue  a l im i t ed  set  o f  
c o m m a n d s ,  to  access  f u n c t i o n s  t h a t  a r e  h i d d e n  
d u r i n g  r o u t i n e  o p e r a t i o n .  A d e s c r i p t i o n  o f  t h e  
f u n c t i o n a l i t y  and  u sage  o f  t h e  B I T  is g iven  in 
t h e  A p p e n d i x .  

S o f t w a r e  p r o v i d e d  wi th  t he  C R  p l a t e  r e a d e r  
a l lows  t h e  u s e r  to c u s t i o m i z e  its o p e r a t i o n .  T h e  
c o n f i g u r a t i o n  s o f t w a r e  cons i s t s  o f  two  p r o -  
g r ams ,  t h e  C o n f i g u r a t i o n  E d i t o r  ( C E )  and  t h e  
M e n u  E d i t o r  ( M E ) .  T h e  C E  c o n t r o l s  t h e  ove ra l l  
o p e r a t i o n  o f  t h e  sys tem,  i n c l u d i n g  h o w  i m a g e s  
a r e  f o r m a t t e d  w h e n  p r i n t e d  to  film. T h e  M E  
a l lows  t h e  c u s t o m i z a t i o n  o f  c h o i c e s  that ,  d u r i n g  
r o u t i n e  o p e r a t i o n  o f  t h e  C R  uni t ,  a r e  p r e s e n t e d  
to  t h e  u s e r  ( typ ica l ly  a r a d i o l o g i c  t e c h n o l o g i s t )  
as a set  o f  h i e r a r c h i c a l  m e n u s .  In  a d d i t i o n ,  t h e  
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Fig 3. A representative contrast curve (GT), and the three 
parameters that modify the shape of the GT curve: shift 
amount (GS), stretch amount (GA), and film density of point 
held fixed during the stretch (GC). 
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Fig 4. Fuji AC family operator's console, featuring a modi- 
fied alphanumeric keyboard. 

M E  is t h e  too l  wi th  wh ich  o n e  mod i f i e s  t he  
i m a g e - p r o c e s s i n g  p a r a m e t e r s .  A d e t a i l e d  de-  
s c r ip t i on  o f  t h e  C E  a n d  M E  is in t he  A p p e n d i x .  

CASE EXAMPLES 

Below are four practical examples of using the built-in 
software to customize the operation of the CR plate reader. 
These examples are meant to show how these software tools 
can be used to meet the particular needs or preferences of a 
site. 

Case 1: Changing the Format of the Printed Film 

Fuji CR software calculates a number referred to as the 
"S-value," which is related to the energy deposited in the 
phosphor plate. Because most CR imaging is performed 
without the benefit of phototiming, the exposure incident on 
the plate can vary quite widely. In fact, one of the chief 
benefits of storage phosphor technology is its wide exposure 
latitude. The S-value is inversely proportional to the energy 
absorbed in the plate, and represents the sensitivity (or 
"gain") of the amplifiers that'boost the stimulated lumines- 
cence signal to a nominal level appropriate for digitization. 
On Fuji CR units that are docked to a Fuji film processor, 
software can be configured so that the S-number is printed 
on each film. This is accomplished by starting the CE 
program described in the Appendix, choosing item 04 (code 
name "SVL"), and then setting its value to 1. To disable 
S-value printing, set SVL to 0. 

Films printed by Fuji CR systems contain a border on the 
edge oŸ the film. CE item 09 (code name FED) controls the 
appearance of the border. FED is set to B f o r a  black 
border, and W fora white border. 

Fuji CR systems can be programmed to have the hospital 
or institution name appear in the upper left corner (in the 
border area) of all films. The text (20 ASCII characters 
maximum) is entered into the HNM field (Ÿ 31) of the 
CE. 
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Case 2: Modifying the Contrast 
Processing Parameters 

Fuji CR systems are shipped with default image- 
processing parameter sets corresponding to various types of 
radiographic examinations. Users may wish to add new 
classes of examinations to the menu list. or modify the 
default image-processing parameters to achieve a different 
contrast of degree of frequency enhancement. This is 
accomplished using the ME. described in the Appendix. 
From the top level of the ME. the user selects choice 3 
((EDIT)). A list of anatomical regions is presented (eg, 0: 
HEAD: 1: NECK; 2: CHEST; etc), followed by the prompt, 
"'TYPE POSITION NUMBER." The user then chooses a 
number from the list, and the system responds with a list of 
types of exams that fall into the selected class (eg, for the 
class "CHEST,'" the exams might include "00: CHEST, 
GENERAL" and "01: CHEST, PORTABLE"). The user 
selects the desired exam by using its two-digit code. The 
response is a listing of 34 setup parameters that determine 
the image processing and (default) film formatting for that 
exam. To increase the amount of contrast in the image, for 
example, one might increase the value of GA, the character- 
istic curve-rotation parameter. Alternatively, the overall 
density of the image can be increased (without changing the 
inherent contrast in the digital image data) by increasing the 
value of the GS parameter. 

Case 3: Modifying the Spatial Frequency 
Processing Parameters 

As discussed above, spatial frequency processing is under 
the control of three parameters. At our institution, we have 
changed the frequency parameters RN. RT, and RE) for 
the "CHEST. PORTABLE" examination from 4, R, and 0.6 
to 5, F, and 0.6. Changing RN from 4 to 5 shifted the central 
enhancement frequency up from 0.35 to 0.5 line pairs/mm. 
Computationally, the effect of increasing RN is to decrease 
the size of the blurring kernel used in the blurred-mask 
subtraction algorithm [see discussion after equation (t)]. 
The motivation for changing RN was to reduce the amount 
of enhancement applied to mid-frequency structures in the 
lung. li was found that overemphasis of these structures 
could add difficulty to the problem of the diagnosis of 
interstitial disease. In addition, nonuniform application of 
frequency enhancement across the image was found to be 
objectionable by our radiologists. The RT functions desig- 
nated by the letters P to V (see Fig 1) produce more 
enhancement at higher optical densities (eg, in the lung 
field), and less enhancement in the less-dense regions. The 
F function applies uniform frequency enhancement to all 
densities in the image. With the current set of frequency- 
processing parameters, underpenetrated regions such as the 
mediastinum receive some spatial frequency enhancement, 
resulting in improved visualization of fine structure in those 
areas. 

Case 4: Changing the Appearance of the Operator 
hTterface Menus 

The ME can be used to alter the order in which the 
examination menus are presented to the operator. For ease 

of use, exam types can be arranged so that frequently 
performed examinations appear first in the list. When exam 
types are moved, the parameters that are associaled with 
that examination ate retained, and need not be reentered. 
Menu organization is controlled using the {MOVE) func- 
tion, which is Ÿ 1 on the first screen of the ME. The 
software prompts the operator to identify the source and 
destination Iocations of the examination being moved. 

DISCUSSION 

Ef fec t i ve  use o f  s t o r a g e  p h o s p h o r  p l a t e  imag-  
ing  r e q u i r e s  t r a i n i n g  o f  t e c h n o l o g i s t s ,  r a d i o l o -  
gists,  and  o t h e r  c l in ic ians  w h o  will  be  r e a d i n g  
C R  images ,  a n d a  f ami l i a r i t y  o f  t h e  f o r m a t t i n g  
and  i m a g e - p r o c e s s i n g  f e a t u r e s  o f  t he  sys tem on  
the  pa r t  o f  t he  r a d i o l o g i c  physicis t .  F o r  r ad io lo -  
gists and  c l in ic ians  t r a i n e d  on  s c r een - f i lm  rad i -  
o g r a p h y ,  the  t r an s i t i on  to r e d u c e d - s i z e  f re-  
q u e n c y - e n h a n c e d  C R  i m a g e s  may  be  diff icult .  
T h e  e n h a n c e m e n t  a l g o r i t h m s  can  e x a g g e r a t e  
a r e a s  o f  h i g h - f r e q u e n c y  t e x t u r e  such  as in in t e r -  
s t i t ia l  lung  d i sease .  C u s t o m i z i n g  t h e  d e g r e e  and  
n a t u r e  o f  t h e  e n h a n c e m e n t  to  t h e  p a r t i c u l a r  
t a s tes  o f  t he  d e p a r t m e n t  s taf f  can  m a k e  the  
t r a n s i t i o n  to  C R  go  m o r e  smoo th ly .  

T h e  m a n u f a c t u r e r s  o f  C R  e q u i p m e n t  h a v e  
a n t i c i p a t e d  the  n e e d  for  c u s t o m i z a t i o n ,  and  
have  p r o v i d e d  the  s o f t w a r e  too ls  n e c e s s a r y  to 
ed i t  the  sys tem c o n f i g u r a t i o n  on-s i t e .  In o u r  
e x p e r i e n c e ,  t h e s e  too ls  w e r e  d e l i v e r e d  wi th  
i n a d e q u a t e  d o c u m e n t a t i o n ,  and  a l t h o u g h  they  
m a y  no t  be  o p t i m a l ,  m a n y  use rs  c o n t i n u e  to  use  
t h e  f ac to ry - se t  p a r a m e t e r s .  W e  h a v e  p r o v i d e d  
an o v e r v i e w  and  e x p l a n a t i o n  o f  t h e  s o f t w a r e  
too ls  i n c l u d e d  in t h e  Fuj i  C R  r e a d e r - p r i n t e r  
sys tems  tha t  a r e  u s e d  in a l m o s t  all c o m m e r c i a l  
C R  p r o d u c t s .  T h i s  d e s c r i p t i o n  and  the  e x a m p l e s  
p r o v i d e d  s h o u l d  e n a b l e  use r s  to m o d i f y  t he  
i m a g e - p r o c e s s i n g  p a r a m e t e r s  for  d i f f e r e n t  ex- 
aros, as wel l  as t he  ove ra l l  c o n f i g u r a t i o n  o f  t he  
sys tem and  the  f o r m a t t i n g  o f  l a s e r - p r i n t e d  films. 

APPENDIX: BUILT-IN TERMINAL USAGE 

L Entering Built-bz TetTninal Mode 

T h e  B u i l t - l n  T e r m i n a l  ( B I T )  can  be  a c t i v a t e d  
in o n e  o f  two  ways: e i t h e r  d u r i n g  the  sys tem 
s t a r t -up ,  o r  f r o m  the  U T I L I T Y  m e n u  d u r i n g  
r o u t i n e  o p e r a t i o n  o f  the  C R  sys tem.  T o  e n t e r  
B I T  m o d e  d u r i n g  sys tem s t a r t -up ,  t he  u s e r  
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presses the (NO) button* (on CR system key- 
pad) after the " S O F T W A R E  I D # "  appears on 
the screen, but before the "Subsystem MAIN 
ready to start initial sequence" message ap- 
pears. If successful, the following message will 
appear on the screen: "'Hit YES-key to con- 
tinue, or ENTER-key to get service utility." A 
(YES) response will resume normal system 
initialization. Pressing (ENTER) results in a 
password prompt, "passwd = .'" AII Fuji CR 
units are shipped with a factory-set password of 
"0987." This may be changed at any time using 
the CE, described below. (The current pass- 
word appears on the console display during the 
normal boot procedure, as "KEY: XXXX," 
where XXXX is the password code.) Keying in 
the correct password followed by (ENTER} 
activates the BIT, identified by the " % "  prompt. 

Alternatively, the BIT can be started after a 
normal boot of the CR system. To start BIT, the 
user first enters the Utility mode by selecting 
the button labeled (UTILITY) from the main 
menu. From the Utility menu, the user presses 
the (MENU EDIT) button, then presses the 
(ENTER) button within 2 seconds. The user 
then receives a password prompt, and continues 
as described above. If the user fails to hit 
(ENTER) within the prescribed 2 seconds, a 
restricted version of the ME ( "ME user mode")  
is loaded. The ME program is discussed below. 

H. The BIT  User lntelface 

The BIT software uses the display screen and 
the 12 adjacent buttons (6 each on the left and 
right sides of the display) to allow alphabetic 
and special character input (see Fig 4). The 
buttons on the left-hand side se lec ta  range of 
characters in the alphabet, and 6 characters 
within the selected range are displayed next to 
the corresponding buttons on the right-hand 
side. For example, if the topmost button on the 
left-hand side is selected, the characters a 
through f will be mapped to the buttons on the 
right-hand side of the disp[ay. Special cbarac- 
ters, such as ', *, and # follow a through z. 

*The notation "'()'" is used to identify actions performed 
by either pressing buttons on the control panel, of via 
alphanumeric keystroke entry using the BIT pseudokey- 
board. 

Upper-case characters are available by pressing 
the (YES) button, which functions like Caps 
Lock on a standard keyboard. •NO) resets the 
Caps Lock mode. The characters 0 through 9, 
space ((SP)), controI-C ((CA)), backspace ((C)), 
and (ENTER) are located on a separate key- 
pad. 

III. The BIT  lnstruction Set 

Table 1 is a listing of the commands that are 
available from the BIT. To terminate a BIT 
session, the user enters the character (q) fol- 
[owed by pressing the (ENTER) key. If BIT was 
activated during start-up or if the user mode of 
the ME was active, then the system must be 
terminated (powered down) and restarted. If 
BIT was activated by choosing (MENU EDIT) 
from the Utility menu, and any of the extended 
(ie, service mode) ME functions were use& 
then the program returns to the Utility menu. 
However, it has been our experience that the 
CR system should be rebooted and restarted 
after any B1T session. 

The following sections describe two of the 
programs available via the BIT. The Board Test 
(BT) and Error Log Program (ELGP)  ate not 
described, and the reader is referred to the 
manufacturer 's service manual for more infor- 
mation about these programs. 

A. Configuration Editor 

The CE allows the user to review and change 
system parameters controlling general functions 
of the CR system. Included in this category are 
parameters that control the user's interaction 
with the CR system and the layout and appear- 
ance of films. There are 46 difl'erent parameters 
that can be changed b}; the user during a CE 
session. Each parameter  controls a certain as- 
pect of the CR system's operation, such as the 
printing of clear or black film border, or the 
formatting of dates and patient ages. Each 

Tabte 1. BIT Instruction Set  

BIT Command Pro9ram 

ce Configuration editor 
bt Board test (circuit board functional test) 
elgp Error Iog program 
me Menu editor, user mode 
me s Menu editor, service mode 
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parameter  is identified to the system asa  unique 
number in the range 0 to 45, and a three- 
character code name. Table 2 is a listing of the 
CE parameter  names, reference numbers,  types, 
and default values. 

To load the CE software, the user enters the 
command (ce) (ENTER)  from the BIT prompt  
("%") .  The user is presented with a screen that 
displays parameters  0 through 16 along with 
their current values, and instructions for display- 
ing the next (or previous) page of parameters ,  
reprinting the current page of parameters ,  or 
exiting the CE. Scrolling to the next page will 
display parameters  17 through 32. When quit- 
ting, CE will ask the user to save any changes to 
parameter  values made during the CE session. 
The user responds by entering either the charac- 
ter (y} of (Y} to save any changes, of (n) or (N} to 
discard any changes. Upon exiting of the CE 
session, the user will return to a BIT prompt.  

To change the current value of any param- 
eter, the user enters the number  identifying that 
parameter ,  followed by (ENTER).  The CE will 
respond by displaying the parameter ' s  three- 
character code, a list or range of possible values 
(in parentheses) and the current value of the 
variable. The user inputs a value and presses 
(ENTER).  Ir no value is entered and the user 
presses (ENTER),  the parameter ' s  current value 
will be retained. If the entered value is invalid, 
the CE will reject it and prompt  the user f o r a  
valid value. 

B. Menu Editor 

When a technologist loads a storage phos- 
phor image plate into the CR system, he or she 
must select an exam type that determines how 
the image will be processed. This is accom- 
plished by navigating through a series of menu 
selections to arrive at the desired exam type. 
The top-level menu lists several anatomic re- 
gions (eg, HEAD,  CHEST,  A B D O M E N ,  etc.). 
Selecting ah anatomic region causes the com- 
puter to display a screen with a list of examina- 
tion types; eg, under the menu for " C H E S T "  
one would find "CHEST,  G E N E R A L , "  " T H O -  
R A C I C  SPINE,"  " C H E S T ,  P O R T A B L E , "  
"CHEST,  P E D I A T R I C , "  etc. The list of exami- 
nation types can extend to several screens, and 
the user can scroll to the next set of choices by 

pressing the tPAGE)  button. Each exam type 
consists of 34 individual parameters ,  identified 
by a unique number  ranging from 0 through 33, 
which control the details of the image reading, 
processing, and formatting performed by the 
CR system. Table 3 is a listing of the param- 
eters, along with a brief description. When the 
CR system is installed, preset pa ramete r  files 
are loaded that set up initial values for the 
parameters  for all of the exam types. The ME 
al[ows the users to review and change param- 
eters associated with each type of examination. 

The ME has two modes: service and uscr. 
The user mode is identical to the service mode 
except that two features ({COPY) and {DE- 
LETE))  are disabled. The user mode of ME can 
be started in one of two ways, either by pressing 
the /MENU EDIT)  button of the Utility menu 
or by entering (me) from the BIT. To load ME 
in user mode, the user must not press {ENTER) 
after pressing the {MENU EDIT)  button. Do- 
ing so will initiate the BIT, as described above. 
To enter  the service mode of ME, the user 
enters the c o m m a n d / m e  s) from the BIT. 

There are seven different functions that the 
user can perform with the ME software. These 
are listed in Table 4, along with a brief descrip- 
tion of the functionality provided. Most of the 
ME functions are concerned with the screen 
presentat ion of the exam types to the operator .  
The {LIST) command will show the available 
exam types for the selected anatomic region 
menu. The {MOVE) command allows the user 
to control the position of an exam type in its 
menu. Likewise, the {SELECT) command al- 
lows the user to move exams from one menu (le, 
anatomic region) to another.  The /D ELETE)  
command will remove an exam from a menu; 
(COPY) will duplicate an exam type, and the 
user may assign a new exam name to the copy. 
(FILE) allows the user to perform backups of 
the edited exam types. 

To terminate the ME, the user selects the 
(QUIT)  option from the available options in 
ME. Like the CE program, ME will prompt  the 
user to save or to discard the changes made to 
the exam types. Once the ME has been termi- 
nated, the user will either be at the BIT prompt 
(ir ME was loaded from the BIT) or in the 
U T I L I T Y  menu. As discussed above, after a 
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Table 2. Configuration Editor Parameter Names, Types, and Default Values. (software version A02) 

Item Key Word Meaning Contents Default 

1 STC Stacker (STC) conf igurat ion 
2 MAG Magazine present 
3 DEV Automat ic  developer  informat ion 
4 SVL S-value display 
5 CDF Flag before/af ter  CD 
6 DMC DMC board present 
7 DMN Default menu for  power  recovery 
8 LNG Display language 
9 FED Film edge (border) type 

10 DTP Data type 

11 DLG Date length 
12 BDY Age in years/Year of  birth 
13 CCD CCD control parameter 
14 DUP Time during which ID dupl icat ion is possible 
15 TRY lP tray control parameter 
16 FLM No. sheets of f i lm remaining when warning 

is to be issued 
17 KEY Password 
18 I /M Inches/metr ic 
19 ODF ODF present 
20 HIC HIC directly connected 

21 IDD ID input device 

22 MCT Magnetic card type 

23 SC0 CH#0/CPU setting 
24 SC1 CH#1/CPU setting 
25 SC4 CH#4/CPU setting 
26 SC5 CH#5/CPU setting 
27 WMG Image storage warning message 
28 MTP Menu ID display 

29 LDV Logical reading margin data 

30 FRD Film recording system 

31 HNM Hospital name in ASCII 
32 KHN Hospital name in Kanji 

33 MID Device type code 
34 MNM FCR recognit ion code 
35 MST Device type character row 
36 EDR EDR backup 

37 SAN Avai lable (of not) for  industrial use 

38 AX0 Reserved 
39 AX1 Reserved 
40 AX2 Reserved 
41 AX3 Reserved 
42 AX4 Reserved 
43 AX5 Reserved 
44 AX6 Reserved 
45 AX7 Reserved 

Decimal: 10 digits, values 1-4 4444444222 
Binary: 0 = absent/1 = present 0 
Hexadecimah 12-digit 20000036017C 
Binary: 0 = do not display/1 = display 0 
Binary: 0 = before CD/1 = after CD 1 
Binary: 0 - absent/1 - present 0 
Text: 4 characters (MPM code) 0200 
Text: J = Japanese/E = English J 
Text: B - Black/W - White W 
Text: A = Amer ican/E = European/S = A 

ANSI 
Text: S = short /L = Iong S 
Text: A = age/Y - year of birth Y 
Hex: 6 digits (01-FF, 3 groups) 505E50 
Hex: 2 digits 40 
Hex: 4 digit (01-FF, 2 groups) 8080 
Hex: 2 digit (01-95) 14 

Decimal: 4 digit 0987 
Text: I = inches/M = metric I 
Binary: 0 = absent/1 = present 0 
Binary: 0 - not directly connected/1 - 0 

directly connected 
Decimal: 0 = wi thout /1 = CCD/2 = card 3 

reader/3 = IDT/4 = PC 
Binary: 0 = domest ic (JIS-II)/1 = overseas 0 

(ISO-7011) 
Hex: 2 digits 12 
Hex: 2 digits 96 
Hex: 12 digits 211212225511 
Hex: 12 digits 211212225511 
Binary: 0 - first t ime/1 - every t ime 1 
Binary: 0 = standard menu/1 = menu with 0 

ID No. 
Binary: 0 - transparent image(0)/1 = black 0 

(1023) 
Decimal: 0 - no record/1 - internal 1 

record/2 - LP I/F record 
Text: 20 characters STANDARD 
S-JIS 10 characters hexadecimal ly shown in AC-1 

ASCII 40 characters 
Text: 2 characters AC 
Text: 1 character A 
Text: 10 characters AC-1 
Decimal: 0 - wi thout  backup/1 = FD/2 = 0 

GPIB 
Binary: 0 - standard/1 - available for  0 

industrial use 
Text: 1 character 0 
Text: 1 character 0 
Text: 1 character 0 
Text: 1 character 0 
Text: 1 character 0 
Text: 1 character 0 
Text- 1 cha~acter 0 
Text: 1 character 0 
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Table 3. Menu Editor Parameters 
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Itern No. Key Word Meaning Contents 

0 MENU Name of exam 
1 EDR Exposure data recognizer mode 
2 S System speed 
3 HI-SP Hi-speed (le, sensitivity) 
4 EXP Express (high-speed reading of lP) 
5 PRTIAL Logical reading flag 

6 T/S Twin/s ingle f i lm format 
7 L/R Left/r ight reversal 
8 U/D Up/down reversal 
9 D-Shift Image density shift 
10 G-Shift Image gradation shift 
11 COPY Number of f i lm copies 
12 FILE Image file flag (for left image) 
13, 20, 27 GA Contrast rotation amount 
14, 21, 28 GT Contrast type (curve) 
15, 22, 29 GC Contrast rotation center 
16, 23, 30 GS Density shift 
17, 24, 31 RN Frequency rank (enhancement frequency) 
18, 25, 32 RT Frequency type (curve for nonlinear unsharp 

mask) 
19, 26, 33 RE Frequency enhancement amount 

Text: 20 characters maximum 
Decimal: 0 = auto/1 = semi/2 = f ix 
Decimal (0-20000) 
Binary: 0 = no/1 = yes 
Binary: 0 = no/1 = yes 
Decimal: 0 = norte/1 = center reference/2 = 

erige reference 
Binary: 0 = twin/1 = single 
Binary: 0 = no/1 - yes 
Binary: 0 = no/1 = yes 
Scaling operation: /2.0-/1.0, *1.0-*2.0 
Scaling operation: *0.5-*2.0 
Decimal: (01-09) 
Binary: 0 = no/1 = yes 
Decimal: -4 .0- -0 .1 ,0 .1-4.0 
Text, 1 character: A-O 
Decimal: 0.3-2.6 
Decimal: - 1.44-1.44 
Decimal: 0-9 
Text, 1 character: F, P-V 

Decimal: 0.0-9.9, 10-16 

BIT session, it is recommended that a complete 
system reboot be performed.  

By far the most important use of the ME is to 
review and modify parameters  for examination 
types. To do this, the user selects the (EDIT) 
option from ME's  list of functions. The user will 
be prompted to select the menu where the 
desired exam type is located. The system will 
then display on the screen all of the types of 
exams for the selected menu. For menus with 
more than one page of exams, the (ENTER)  
button will scroll subsequent pages to the dis- 
play. Associated with each exam type is a 
number  that uniquely identifies the exam to the 

Table 4. Menu Editor Top Menu 

Item No. Name Function 

0 LIST List the exam headings (eg, HEAD, NECK, 
CHEST, etc) 

1 MOVE Move a parameter set to a different menu 
Iocation within the same general heading 

2 SELECT Moveapa rame te rse t t oano the rgene ra l  
heading 

3 EDIT Change individual parameters for a specific 
exam 

4 COPY Create a duplicate copy of ah existing 
parameter set 

5 DELETE Remove a parameter set f rom the menu 
6 FILE Save or restore a backup of the parameter 

sets 
7 QUIT Exit Menu Editor 

system. Once all of the exam types have been 
displayed, the user is prompted to identify the 
exam type that they wish to edit, which they do 
by entering the corresponding exam number. 

Once an exam type has been selected for 
editing, the session is structured very similar to 
a CE session. To select a parameter for editing, 
the user enters the number identifying that 
parameter. The ME will then display the param- 
eter, a list or range of possible values, and the 
current value. The user enters a new value, 
followed by (ENTER) to change the current 
value, or presses (ENTER) alone to retain the 
current value. If the user enters a value that is 
out of range, the system will disregard the user 
entry and redisplay the prompt line. The user 
can redisplay all current values by entering (*) 
followed by (ENTER).  To terminate the editing 
function the user enters either (q) or (e) fol- 
lowed by (ENTER).  

As mentioned above, there are 34 parameters 
in each exam type. Each parameter is identified 
to the system by a number ranging from 0 to 33. 
The parameters can broadly be categorized into 
4 groups: the parameters identifying the type of 
exam to the system (#00) ,  parameters control- 
ling the image plate reading characteristics 
(#01 through 05), parameters controlling film 
format (#06  through 11), and parameters con- 
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troIling image processing ( #  13 through 33). The 
functions of  the parameters  controll ing image 
processing were discussed in the text. However ,  
ir shou[d be noted that separate  image process- 
ing pa ramete r s  are specified for each image of  
the two-on-one  formar, and for the single image 
of  a one -on-one  format.  The  default  processing, 
whether  one-on-one  or two-on-one,  is con- 
trolled by pa ramete r  #06.  
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