












































































































































































































































































































































































































REGIONS OF INTEREST 

Then, enter ROI mode and define an ROI using the joystick in the 
normal manner (see Figure 7-4). You can use either fill mode or 
circumference mode (see Section 7.4). Instead of typing M for mark, 
tYl?e 

v 

to mark the ROI. You do not need to type RETURN because V is an 
immediate effect command. The new ROI is defined by those cells that 
are in both the area circled by the joystick and the' displayed cells 
of the! isocontour (see Figure 7-5). The new ROI is defined in the 
�p�r�e�v�a�i�l�~�n�g� mode, circumference mode or fill mode. Figures 7-6, 7-7, 
7-8, and 7-9 show defining an ROI using an isocontour. 

NOTE 

If you enter ROI mode and type V without 
having used the joystick to circle the 
threshold or isocontour, the entire 
threshold or isocontour defines the ROI. 

This method of defining an ROI is very useful when you desire to see 
the exact shape of an organ; for example, defining the left 
ventricle. 
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Figure 7-3 
Defini~g Threshold Level 

Figure 7-5 
The New ROI 
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Figure 7-4 
Defining the ROI 
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f'i~nlre 7-6 
r; C' fin i :1 ~ a n I s () COil t .. ) U r 

Figure 7-8 
The New ROI 
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e 1 j ur"~ 7- 7 
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Figure 7-9 
The ROI if the 
Iscontour Is Not 
Circled by the Joystick 
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7.5 DISPLAY MODE COMMANDS 

GAMMA-I) provides two modes of displaying irregular ROIS. You 
establish these modes with the following immediate-effect commands: 

1. Boundary display 

2. Interior display 

7.5.1 Boundary Display 

You can display an outline of each ROI (regular or irregular) by 
issuing the Boundary Display command. Type: 

B 

with no carriage return. When you type this command, the system 
erases the screen, and redisplays the frame with the outlines of the 
defined ROIs displayed in their respective positions without the 
~matrix. An example is shown in Figure 7-16 (color insert). To 
restore the matrix display, press RETURN. The irregular ROI outlines 
remain superimposed on the matrix. 

7.5.2 Interior Display 

You can display the area (or interior) of an irregular ROI by issuing 
the Interior Display command. Type the following command with no 
carriage return. 

I 

When you type this command, the system erases the screen and 
redisplays the frame with the irregular ROIs in their respecti~e 
positions without the matrix. The interior of each irregular ROI IS 
filled with white (or its letter if using the VT01) (see Figure 7-17 
in the color insert). To restore the matrix display, press RETURN. 
The filled-in irregular ROIs remain superimposed on the matrix. 

The Boundary Display and Interior Display commands set a prevailing 
mode that remains in effect until you type an alternate command. 
These commands display only the irregular ROIs, which is useful for 
verifying sizes, shapes, and positions without interference from 
matrix data in the background. 
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7.6 OTHER COMMANDS 

The following sections (7.6.1 through 7.6.4) describe the other 
commands applicable during ROI mode. 

7.6.1 Threshold Adjustment 

The following immediate-effect commands are threshold-adjusting 
commands. These commands are also effective within ROI mode. 

I 

W,! X, Y, Z, N, 0 

These commands are described in sections 5.7.3 through 5.7.6, and 
5.8.2 through 5.8.3. The first four commands adjust the thresholds 
individually according to step sizes currently displayed. The last 
two adjust the threshold band up or down according to the thresholds 
currently displayed. 

7, .• 6.2 Carr iage Return 

The Carriage Return command (a RETURN by itself) restores the current 
frame, as indicated by the frame number, with ROIs in the prevailing 
mode. Type: 

on the terminal. 

7.6.3 Space Bar 

The Space Bar command displays the next frame of the study with 
current ROIs. Type: 

on the terminal. No carriage return is required because this is an 
immediate-effect command. The program calc~lates and displays count 
data for the new frame. If the message 

FRAME ARITH: ADn 

is on the screen when you type the space bar, or if ADn appears under 
the threshold settings, the program performs the indicated sliding 
add. 
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7.6.4 Hyphen 

The Hyphen command displays the previous frame of the study with all 
current ROIs and new count data. Type: 

- (hyphen) 

on the terminal. No carriage return is required, because this is an 
immediate-effect command. 

7.7 DYNAMIC-STUDY CURVES 

In a normal dynamic study, the count-collection rate varies from frame 
to frame. with the commands described in the following sections, the 
system can calculate the count rate for each ROI and can plot curves 
for each region over the entire study. You can store the curve data 
in a save area. The system can also calculate and plot curves derived 
~rom the average count-rate per cell in each region. You can print or 
'punch tabular lists of counts per frame for each ROI. 

A typical dynamic curve is shown in Figure 7-18 (color inse~t). Tne 
system plots count raie on the Y-axis and time on the X-axis. The 
figure at the top of the Y-axis is a maximum count rate. 

The system marks off the X-axis in frames. This scale is linear in 
time. The frame marks of slower groups are further apart, as you can 
see in Figure 7-18. The numbers on the X-axis are frame numbers. 

7.8 CURVE-CALCULATION COMMANDS 

The ROI program can calculate curves for each defined ROI and for the 
entire matrix. You can specify individual curves by an argument 
consisting of the letters of the ROls whose curves are to be 
calculated. The letters need not appear in order, and commas are not 
required. 

7.8.1 Plot Normal Dynamic Curves 

The Plot Normal Dynamic Curves command '(PN) calculates the count-rate 
curves for the total matrix and for each (specified) ROI. 
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Command format: 

PN abc ••• G!D 

The program displays the curves up to two at a time, each on its own 
axes, in alphabetical order (see Figure 7-19 in the color insert). If 
you type the command line without an argument: 

I 

PN G!!) 
I 

the pro~ram displays the first two curves. The top curve represents 
the to~al-count-rate-versus-time curve for all frames. The "versus 
time" means that the abscissa scaling reflects any frame-rate changes. 
However, the units of the abscissa are the frame numbers (not.the 
time). This curve is called the T curve. The bottom curve is the 
first defined ROI. The system displays the next pair of curves when 
you type any printing keyboard character except the letter P. After 
the system displays the last curve, typing anything othdr than the 
letter P erases the plot and restores the matrix display with ROls. 

At any time during the plot display, if you wish to issue another plot 
'command, you can do so by typing the appropriate command line. For 
example, if you type the following command on the terminal, the 
program displays curves A and C. 

PN ACFGI G!!) 

When you press any keyboard character (other than P, because P alerts 
the system that another plot command is going to be typed), the 
p~ogram displays curves F and G. 

If you type: 

PNQ!!) 

on the terminal, the program displays all defined ROls in alphabetical 
order. That is, if you originally defined ROls A, B, C, 0, and E, 
those curves are presented on the display in pairs (that is, first 
curves T and A, then Band C, then 0 and E, etc.). 

7.8.2 plot Overlaid Dynamic Curves 

The Plot Overlaid Dynamic Curves command (PO) calculates the count­
rate curves for the total matrix and for each specified ROI, and then 
plots these curves on the same set of axes. 

Command format: 

PO abc ••• ~ 
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Each ROI is represented by a color. These colors are yellow, red, 
blue, and green. 

yellow 
red 
blue 
green 

= the first, fifth, ninth, and thirteenth curves 
= the second, sixth, and tenth curves 
= the third, sev~nth, and eleventh curves 
= the fourth, eighth, and twelfth curves 

This configuration is displayed beneath the set of axes. The system 
plots each curve in its respective color. Figure 7-20 (color insert) 
is a typical example of the overlaid curve display. 

On the VTOl, the system plots each curve with its ROI identification 
letter. The total matrix curve is plotted with the letter T. Each 
curve on the VTOl is still identified with its ROI identification 
letter. 

If the argument is omitted from the command line by your typing: 

poG!D 

the program overlays all of the ROI curves on one set of axes. Each 
curve on the VTOI is· still identified with its ROI identification 
letter. 

TO restore the matrix ROI display, type any keyboard character except 
the letter P. 

,or example, if you type: 

PO ABGJL~ 

on the terminal, the program overlays curve~ A, B, G, J, and L with 
the following identifying colors (letters for a VTOI) : 

durve A = yellow 
B = red 
G = blue 
J = green 
L = yellow 

When you press a keyboard character (other than P, because P alerts 
the system that another plot command is going to be typed), the 
program displays the original ROI matrix. 
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7.8.3 Plot Overlaid Average Rate Curves 

The Plot Overlaid Average Rate 
average count rate per cell 
curves on the same set of axes. 

Command ·format: 

PA abc .•• G!D 

Curves command (PA) calculates the 
for each"specified"ROI and plots the 

The program plots each curve of average count rates per cell with its 
ROI· identification color (letter for a VTOl). The total matrix curve 

-is ~lotted in yellow (or ~ for a VTOl). If you" type the' following 
command line without an argument: 

PAG!) 

the program overlays all of the average-count-rate ROIs on one set of 
axes. Each curve is still identified with the ROI identification 
~910r . 

TO restore the matrix ROI display, type any keyboard character except 
the letter P. Palerts the system that a new plot command is going to 
be issued. 

7.9 FRAME-LINEAR SCALE COMMANDS 

At times, you may wish to make the X-axis linear with respect to frame 
numbers rather than to time intervals. You can do so by issuing the 
commands outlined in sections 7.9.1 through 7.9.3. 

PN 
7.9.1 Plot Normal Frame-Linear Curves 

The Plot Normal Frame-Linear Curves command (PNM) displays the 
count-rate curves as counts versus frame numbers rather than counts 
versus time intervals. That is, the X-axis units are frame numbers 
rather than time intervals. 

Command format: 

PNM abc •.• GD 
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Figure 7-10 
Matrix with Cursor 

Figure 7-12 
Simply Connected ROI 
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Figure 7-11 
Two ROIs: A and B 

Figure 7-13 
Multiply Connected ROI 
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Figure 7-14 
ROI with "Loose Ends" 

Figure 7-16 
Boundary Display: 

Three Regions 
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Figure 7-15 
Noncontiguous Irregular 

Region (Fill Mode) 

Figure 7-17 
Interior Display: 

Three Regions 
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Figure 7-18 
ROI Count Rate Curve 

Figure 7-20 
Overlaid C~rve Display (PO) 
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Figure 7-19 
Individual Curve Display (PN) 

Figure 7-21 
Frame-Linear 

Curve Display (PNM) 
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The program displays the curves two at a time in alphabetical order 
(Figure 7-21 in the color insert), each on its own axes. When the 
graph is drawn, the X-axis frame ticks are equally spaced and the 
graph title changes to: 

ROI x COUNT RATE VS FRAME NUMBER 

to ind~cate that this is a frame-linear curve. The top frame 
represents the TOTAL COUNT RATE VS FRAME number .(where number is the 
total, frame number) for all ROls. The program automatically expands 
that i part of the X-axis so that the distance between ticks produces a 
legible curve plot. Compare Figure 7-19 to Figure 7-21 (color 
insert) . Notice, that in Figure 7-19 there are some tick marks ~lose 
together at the beginning of the study, and in Figure 7-22 the' tick 
marks are equidistant to provide a linear curve. 

The bottom curve is the first defined ROI. The program brings the 
next pair of curves to the screen when you type any character on the 
keyboard' except the letter P. Each time you type a character, the 
next pair of ROI curves appear on the screen. After the last curve is 
displayed, typing any keyboard character restores the matrix display 
with ROIs. you can omit the argument from the command line by typing: 

PNt-1G!D 

This process brings all ROIs to the screen at your command. 

·At any time during the plo~ display, you can initiate another plot by 
~. typing the appropriate command line. 

\POMI 
7.9.2 Plot Overlaid Frame-Linear Curves 

The Plot Overlaid Frame-Linear Curves command (POM) displays the 
frame-linear curves overlaid on the same set of axes. 

Command format: 

POM abc ••. CED 

The program plots each curve with its ROI identification color (letter 
for a VTOI). The total matrix.curve is yellow (or plotted with the 
letter T for a VTOI). The program spaces the X-axis frame ticks 
equally, and the graph title changes to: 

COUNT RATE VS FRAME NUMBER 

to indicate that this is a frame-linear _curve. 
command line without the argument: 

POM~ 

If you type the 

all of the ROI curves are overlaid on one set of axes and the tick 
marks are equally spaced to indicate frame-linear curves. 
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To restore the matrix ROI, type any keyboard character except the 
letter P. Typing P alerts the system that a new plot command is going 
to be entered. 

7.9.3 plot Average Frame-Linear Curves 

The Plot Average Frame-Linear Curves command (PAM) displays the 
count-rate curves as average cell count versus frame number. The 
program overlays the curves on the same set of axes. 

Command format: 

PAM abc •.• ~ 

The program plots each curve of average count rates per cell with its 
ROI identification color. The total matrix curve is yellow (or 
plotted with the letter T for a VTOl). The program spaces the X~axis 
frame ticks equally, and the graph title changes to: 

COUNT RATE VS FRAME NUMBER 
<"" 

to indicate that this is a frame-linear curve. 
typed without an argument: 

I 

PAM~ 

If the command is 

the program overlays all of the average cell count rates for each ROI 
on one set of axes, and spaces the tick marks equally_to indicate 
frame-linear curves. 

To restore the matrix ROI, type any keyboard character except the 
letter P. Typing P alerts the system that a new plot command is going 
to be entered. 

7.10 WINDOW COMMANDS (PARTIAL CURVE PLOTTING) 

Window commands plot a portion of a curve. The window commands are 
outlined in Sections 7.10.1 through 7.10.3. 

p 
7.10.1 Plot Window 

The Plot Window command, (PW) plots a particular number of frames (part 
of an entire curve), starting with a specified frame number. 
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Command format: 

PW f,n C@) 

PW f Q!D 

PW ,n GD 

pwGD 

where, 

f is an integer indicating the first frame t6 plot. 

n is an integer indicating the number of frames to plot. 

Both f and n are optional. If you omit either parameter from the 
command, the program uses the previous value. If you omit both 
parameters; all points are plotted. 

You must issue one of th~ p~ot commands (PO, PA,PN) before the window 
c()mmands can work. 

For example, if you type: 

PN sG!!) 

oq the terminal, the plotted curve looks like the full plot shown in 
~igure 7-22. 

10 20 30 

Figure 7-22 
Full Plot 
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If you then type: 

PW 1,lO~ 

on the terminal, the program plots the first 10 frames of data. The 1 
represents the starting frame and the. 10 represents the number of 
frames to plot. The plot changes to look like the partial plot shown 
in Figure 7-23. 

10 

Figure 7-23 
Partial plot (Window Frames 1-10) 

Notice that the program displays only the data from the ROI in frame 
il through frame #10. This area represents the first shaded area in 
Figure 7-22. This procedure is known as windowing. 

To restore a full plot, type: 

PWG!!) 

TO restore the matrix ROI, type any keyboard character except the 
letter P. Typing P alerts the syst~m that a new plot command is going 
to be entered. 

7-28 



REGIONS OF INTEREST 

7.10.2 Plot Forward Window 

The Plot Forward Window command (PF) brings the next group of frames 
from the specified number of frames to plot and displays this partial 
curve on the screen. Internally, the program computes a new f value 
by adding the window size n to the previous f value. Type: 

PFC§) 

on the terminal to bring the next group of frames specified via the Pw 
command. For example, in Figure 7-22 the data of the first 10 frames 
is brought to the screen when you type the following commands. 

PNC§) 
PW 1,10 <ED 

. If you then type the PF command, the program brings the next 10 frames 
of data (for an ROI plot) to the screen. Thus, the diagram changes as 
shown in Figure 7-24. 

The display in Figure 7-24 repres~nts the second shaded area from 
Figure 7-22. 

Each time you type the PF command, the next 10 frames are windowed (or 
shown on a full scale of the graph). Example: 

Command 

PF (§) 

PFG!!) 

Effect 

Frames 21-30 are brought to the screen. 

Frames 31-40 are brought to the screen, and sO 
forth. 

To restore the matrix ROI, type any keyboard character except the 
letter P. Typing P alerts the system that a new plot command is going 
to be entered. 
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II 

Figure 7-24 
Partial Plot (Window Frames 11-20) 
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7.10.3 Plot Backward Window 

The Plot Backward Window command (PB) brings the previous group of 
frames from the specified number of frames to plot and displays this 
partial curve on the screen. Type: 

PB G!D 

on the terminal to bring the previous group of frames specified with 
the PW command. For example, when you type: 

PNG!!) 
PW 1,100 Cili) 

frames 1 through 100 are plotted. Next, typing: 

PFG!!) 

on the terminal causes frames 101 through 200 to be plotted. 
.typing: 

PBG!!) 

on the terminal causes frames 1 through 100 to be restored. 

Example: 

Command 

PW,.Ll.O GD 
PFU!!..J 
PF~ 
PBC@ 
PF~ 
PFGi) 
PB G!D 

Effect 

frames 1-10 are displayed 
frames 11-20 are displayed 
frames 21-30 are displayed 
frames 11-20 are displayed 
frames 21-30 are displayed 
frames 31-40 are displayed 
frames 21-30 are displayed 

NOw, 

To restore the matrix and ROI, type any keyboard character except the 
letter P. Typing P alerts the system that a new plot command is going 
to be entered. 

7.10.4 Plotted Averages 

When a study contains a large number of frames, the points of a curve 
may be crowded together, making the curva difficult to read. This is 
especially true in overlaid graphs. If this should happen, GAMMA-II 
can selectively average points when you include a digit n as part of 
the argument of any curve-plot command (PN, PO, PA). The permitted 
values of n are 1 through 9, 
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n=l, every point is plotted 
n=2, every two points are averaged and plotted 
n~3, every three points are averaged and plotted 
n=4, every four points are averaged and plotted 

n=9, every nine points are averaged and plotted 

The value n=l is the default for all of the commands. In other words, 
if you omit n, the program plots every point. 

The digit may appear anywhere in the argument. For example: 

Command Effect 

PA 3G!) Every three points of each curve are averaged. 
All of the averaged curves are overlaid. 

PO BF2 ~ Every two points of each curve, B and F, are 
averaged. Then B and F are plotted on the same 
axes. 

PN 4AE G!D Every four points of each curve, A and E, are 
averaged and 

·7.11 TABULAR DATA 
,."~ . 

You can;print a table of counts 
ROI in a dynamic study. If you 
arguments, the commands produce 
specifying ROI identification 
you command only the tables for 

plotted. 

within an ROI for each frame in each 
give the tabular data commands without 
output for every defined ROI. By 
letters as arguments to the commands, 

those ROls to be printed. 

You must specify the total-matrix table, consisting of the total 
number of counts in the entire matrix for each frame, by the letter T. 
The total-matrix is not printed or punched when you give no argument. 

7.11.1 Print Count Data 

The Print count Data command (PR) provides you with a tabular list of 
counts per frame for each ROI that is listed as an argument. If no 
argument is given, all ROIs are printed. 

Command format: 

PR abc ••• G!D 

The tables are prefaced with an identifying header consisting of the 
study's index entry, the number of curves to be printed, and the 
number of frames in the study. An example of an ROI tabular list is 
represented in Figure 7-25. 
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CAYER, 49-06-81, CAr~rr I AC, D, 11/15/73 

1 CURVES 

50 FRAMES IN STUDY 

ROI A CELL COUNTS PER FRAME 

0 
12 

164 
1564 
2608 
1950 
1590 
1154 

793 
675 
613 
730 
850 
803 
974 
751 
696 
715 
574 
515 
498 
486 
,444 
1472 
'438 
458 
381 
423 
401 
369 
355 
384 
375 
400 
386 
374 
402 
359 
363 
410 
370 
371 
361 
343 
347 
343 
366 
339 
325 
363 

Figure 7-25 
ROI Tabular Data (Command: PR A) 
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7.11.2 Punch Count Data 

The punch Count Data command CPU} punches the count-data tables on 
paper tape. 

Comma-nd format: 

PU abc .•• ~ 

The format of the count-data tables on paper tape is the ASCII 
equivalent of the printed information, except that there is only one 
pair of carriage return/line feeds between lines. For legibility, the 

-~program deletes extra blank lines that appear on the terminal from the 
punch output. 

I 
7.11.:3 Pr int and Punch Count Data 

The Print and Punch Count Data command (PP) outputs 
simultaneously on the terminal and onto paper tape. 
represented by their respective formats. 

Command format: 

PP abc ••• ~ 

7.12 SAVE AREA USE 

count data 
The data are 

You can use the save areas to store matrix-plus-ROI information and 
dynamic curves. To save a displayed matrix with its ROIs, type the 
following command sequence {from either ROI mode}: 

CTRL/X 
SM n G!D 

When you type CTRL/X, the ROI display disappears and the request 
COMMAND: reappears. If you type SM n in response to COMMAND:, the 
previous matrix-ROI 'display is stored in save area n. You can store 
matrices in save areas I through 64. 

When the system reads the contents of the save area, it displays the 
matrix and ROIs and automatically calls the ROI subset into operation. 
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TO save a set of dynamic-study curves, use the following sequence: 

1. If the curves are on the screen, type anything except P to 
restore the matrix-ROI display. 

2. Type CTRL/X 

3 • Type SD n (§) 

When you type SD n in response to the displayed COMMAND: request, as 
described above, the program stores the curve data in save area n. 
You may store dynamic curves only in save areas 1 through 9. When the 
system reads contents of the save area, it displays the curves as plot 
average. At this point, only the commands PN, PA, PO, PU, PR, PW, PF, 
PB, and PP are executable. Any other input has tne effect of an RSO 
command, restoring the previous matrix display. 

7.13 EXIT 

To leave an ROI procedure~ ·type: 

CTRL/X 

CTRL/X returns to the data-analysis mode, and the COMMAND: request 
reappears. 
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CHAPTER 8 

SLICING 

The operations described in this chapter allow you to examine the data 
patterns of slices through the matrix (i.e., horizontal or vertical 
strips of varying width). For each slice, the program plots a curve 
of the' cell-count distribution. You can copy the curve data in 
tabular form on printed copy, punched tape, or screen display. In a 
dynamic study, once you have selected the slices, you may examine each 
frame in sequence. ~New curves are automatically plotted when the new 
frame is displayed. 

Six of the slice commands, U, D, L, R, M, and J~ are all 
immediate-effect commands. They require no RETURN terminator and do 
not appear on the screen when typed. The remaining commands are all 
carriage-return terminated. 

8.1 SLICE SELECTION COMMANDS 

A slice can be horizontal or vertical and can vary in width from 1 to 
9 rows or columns. On the VTOl, 26 slices can be selected for one 
display. On the VSVOl, three slices can be displayed, as well as the 
current position. 

8.1.1 Horizontal Slice 

TO initiate the horizontal slice procedure, type the following command 
on the terminal. 

58 n(!!D 

The argument n is optional and represents the number of rows of the 
width of the slice. If you omit n, the sl.ice is one row. 

The program is now prepared to accept horizontal slices. Figure 8-1 
(color insert) represents a preparatory display of a horizontal slice. 

At the top of the screen is a display of the core-resident matrix. 
Directly beneath it are the axes on which the curves are plotted. 
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On the VSVOl, a cursor appears as a long line through the center of 
the matrix. You can now issue immediate-effect commands (U, 0, M, and 
J). (See Sections 8.2 and 8.2.1.) On the VTOl, the cursor is shown 
as a small open circle, and it appears to the right of the matrix. 

Additional study data (i.e., thresholds, counts, frame number, etc.) 
remain on the screen. The unlabeled axis (X-axis) of the plot 
represents cell position along the slice. The other axis (Y-axis), 
labeled at two points (four points for the VTOl), plots the number of 
counts per cell or group of cells. The scale of this axis is 
determined by the maximum number of counts per cell (CELL CT: MAX) in 
the mat~ix. Initially, as shown in Figure 8-1 (color insert), the 
scale 'factor is 1. You can adj ust the scale factor to any desired 
value (see Section 8.S.l). 

8.1.2 Vertical Slice 

To initiate the vertical slice procedure, type the following command 
on the terminal. 

SV n~ 

The argument n is optional and represents the number of columns of the 
width of the slice. If n is omitted, the slice is one column. 

The program is now prepared to accept vertical slices. Figure 8-2 
(c6lor insert) represents a preparatory display of a vertical slice. 

Notice that the cursor for a vertical slice appears vertically through 
the center of the matrix. The curve of the slice is plotted in white 
vertically to the right of the matrix. 

On the VTOI, the cursor for a vertical slice appears at the bottom of 
the minified matrix. 

You can now issue immediate-effect commands {L, R, M, and J}. (See 
Sections 8.2 and 8.2.1.) 

The unlabeled axis (Y-axis) of the graph plots cell position along the 
slice. The other axis (X-axis), labeled at two points (four points 
for the VTOl), plots the number of counts per cell or group of cells. 
The scale of this axis is determined by the maximum number of counts 
per cell (CELL CT: MAX) in the matrix. Initially, as shown in Figure 
8-2, the scale factor is 1. You can adjust the scale factor to any 
desired value (see Section 8.5.1). 
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8.2 IMMEDIATE-EFFECT SELECTION COMMANDS 

The immediate-effect commands move the cursor and mark the position of 
the slice. For greater detail, see Sections 7.2.1 through 7.2.5. 
These commands are: 

U Move the cursor up one row. 

0 Move the cursor down one row. 

L Move the cursor left one column. 

. R! Move the cursor right one column. 
f 

J Jump the cursor 10 cells in the direction of the last typed 
U, D, L, or R command. 

The cursor moves as indicated. Commands U and D are valid only for 
horizontal slices, Land R are valid only for vertical slices. In no 
case does 'the cur sor move past the boundar ies of the matr ix in any 
direction. 

8.2.1 Mark 

TO mark a slice, type M with no carriage return. The program draws a 
line through the indicated row or column of the matrix and plots a 
curve of cell counts along the line of the slice. (See Figures 8-3 
,an'd 8-4 in the color inser t. ) 

8.3 FRAME SELECTION (DYNAMIC STUDIES ONLY) 

You may examine each frame of a dynamic study using the currently 
marked slices. You must press the space bar on the terminal to 
advance to the next frame. The next frame in the study is displayed, 
and curves are plotted for each slice using the new data. 

8.4 STARTING THE SLICE OVER 

At any time during the slice procedure, you can change the orientation 
(horizontal or vertical) or the width of the slice by using the 

. commands 

SH n~ 
SV nG!) 

as previously described. The system 
deleting all curves and slices. 
cursor, appears on the screen. 

erases the existing display, 
A new display, with new axes and 

you can delete curves without changing the o±her conditions using the 
following ~ommand. 

Erase 

The screen is erased and all curves and marked slices 
are deleted. The preparatory display reappears. The 
orientation, slice width, and scale factor are not 
changed. 
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8.5 SLICE CURVE PLOTS 

As soon as you issue the Mark command (M), the program draws a line 
through the indicated row or column of the matrix and plots a curve of 
cell counts along the line of 'the slice. Figure 8-3 (color insert) 
displays the plots of one three-row ~orizontal slice. Figure 8-4 
(color ,insert) displays the plots of three one-column vertical slices. 

Each point on the horizontal slice curve in Figure. 8-3 represents the 
sum of the three points in that position of the slice. That is, the 
first!point of the curve represents the sum of the three points in the 
fir~~ column of the horizontal slice. Since the slices in Figure 8-4 
are tine column wide, each point on a slice curve represents the number 
of counts in that position of the slice. 

On the VTOl, the curves are identified by a letter designating the 
slice. The first slice is A, the second is B, and so on. 

E~ch marked slice and its associated curve is identified by a 
different color. The current color table determines the color of the 
slices. The most currently marked slice is at level 4 of the color 
table, the second most currently marked slice is at level 8, and the 
third is at level 12. The color at level 15 always represents the 
curve of the cursor. 

Since "the most currently marked slice" is at level 4 of the color 
table, the colors of the slices can change. As you mark each new 
.slice, the associated colors change. You can mark only three slices 

/on the VSVOI (26 on the VTOl). If you mark a fourth slice, the first 
one is lost. As you mark each new slice, the least recently marked 
slice is lost. The vertical slice has the same color-coding procedure 
as the horizontal slice. 
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Figure 8-1 
Preparatory Display: 

Horizontal Slice 

Figure 8-3 
Hor izontal: Three-Row· 

Slice and. Curve 
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t'igure 8-2 
preparatory Display: 

vertical Slice 

Figure 8-4 
Vertical: Three 
One-Column Slices 

and Curves 



Figure 8-5 
Scale Factor 1: 
Truncated Curve 

Figure 8-7 
Scale Factor 1: 

Low Contour Curve 
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Figure 8-6 
Scale Factor .5: 

Truncation Eliminated 

Figure 8-8 
Scale Factor 2: 
Contour Enhanced 
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8.5.1 Curve Scales 

When the program firit draws the axes for a slice curve, the count 
axis is labeled at two points, the highest point being n times the 
maximum cell count. This point is also the upper (or rightmost) 
boundary of the graph. Thus, the scale of the graph is determined (by 
default), by the maximum cell count along the slice. sometimes, 
however~ this default scale is not appropriate. 

; 

One effect of an inappropriate count-axis scale occurs when points on 
the cutve are beyond the maximum cell count (255 or 65,535), which may 
result 'when adjacent cells of an n-row (or n-column) slice are added 
together. These points are plotted along the boundary of the curve. 
Likewise, at the base of the curve, cell counts below the minimum 
plottable level appear on the axis, which is the lower boundary of the 
graph. As a result, parts of the curve may have no real meaning. 
These curves are said to be truncated. 

Another effect of an inappropriate count-axis scale occurs when a 
slice through a relatively sparse region of the matrix results in a 

~curve with very little contour. These curves are known as low-contour 
curves. 

When the scale of the curve is inappropriate, it can be altered with 
the Scale Factor command. 

Is n.nnl 
8.5.2 Scale Factor 

The Scale Factor command eliminates truncation and low-contour curves 
by adjusting the count-axis scale. Type the following command on the 
terminal to alter the scale by a factor of n.nn. 

s n.nnG!D 

The current count-axis scale is divided by the scale factor. 

The scale factor may range from 0.01 to 9.99. To eliminate 
~runcation, expand the scale by using factors less than 1.0. An 
example of truncation is shown in Figure 8-5, and a correction of 
truncation is shown in Figure 8-6 (color insert). 

TO enhance low-contour curves, contract the 
greater than 1.0. Figure 8-7 displays 
Figure 8-8 enhances contour. 

scale by using factors 
a curve with low contour. 

You can omit spaces, nonsignificant zeros, and decimal points from the 
Scale Factor command. The following forms a~e all acceptable: 

S5.3 
S9 
SO.OS 
S.8 
S 2 

8-7 



SLICING 

8.6 SLICE TABULAR DATA 

You can obtain tabular data on punched tape, printed copy, or 
display. The system provides the tabular data for the last 
slice (VTOI). The cursor plot on the VSVOI is represented 
tabular data. If you desire a complete record, the data 
printe~ or punched after each slice is matked. 

I 
/ 

8.6.1 Print Slice Data 

screen 
defined 
by the 
must be 

The Print Slice Data command (PR) provides you with a table listing 
(from the terminal) of the total number of counts for each cell 
position in a slice. A typical output is shown in Figure 8-9. To 
obtain a listing of slice data, type the fol16wing command on the 
terminal. 

PR G!D 

The orientation (HORIZONTAL SLICE), slice width 
_positions are given. 

HORIZONTAL SLICE 

COL CNTS 
1 0 
2 0 
3 0 
4 0 
5 1 
6 3 
7 13 
8 17 
9 24 

10 42 
11 89 
12 86 
13 87 
14 95 
15 89 
16 76 

COL 
1·7 
18 
19 
20 
21 
::~~~ 

23 
24 
25 
26 
27 
28 
29 
~~O 

~~:J. 

32 

Figure 8-9 
Tabular Data 

8-8 

ROW(S) 16 

CNTS 
54 
4~5 

46 
60 
65 
90 
83 
f.J8 
69 
38 
:L7 

9 
... ) 
.'-

0 
0 
0 

(ROW (S) ) , and 
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8.6.2 Punch Slice Data 

The Purich Slice Data command (PU) provides you with a table listing 
the total counts for each cell position of the slice punched on paper 
tape. 'TO obtain a punched table of slice data, type the following 
command on the terminal. 

pu~ 

The data lines are separated by carriage return/line feed pairs. No 
identifying information or column headers are punched. 

J.6.3 Place Data on Screen 

The Place Data on Screen command (PS) provides the same information as 
. the Print Slice Data (PR) command, but displays it on the screen 

instead of printing it. To obtain slice data on the screen, type the 
following command on the terminal. 

PSG!!) 

~o restore the original slice display, type any character on the 
terminal. 

8.7 EXIT 

TO leave the slice procedure at any time, type: 

CTRL/X 
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CHAPTER 9 

FLOOD CORRECTION 

Irregularities in the view-field response of a gamma camera can affect 
the accuracy of the data transmitted to an image. GAMMA-II can 
compensate for these irregularities by creating a correction matrix 
tha~ can correct the displayed or stored patient-study data. 

You can acquire a flood study by taking an image of a uniformly 
radioactive field. GAMMA-II can then create a correction matrix that 
increases the low-response areas and decreases the high-response 
areas. Then, by multiplying each patient image by the correction 
matrix, you can compensate for the irregularities in the image due to 
poor camera response. 

A flood correction has three parts: 

1. Acquiring a flood study (described in Section 4.4) 

2. Converting the flood-study data into a flood-correction 
matrix 

3. Correcting displayed or stored data, using the flood-
correction matrix 

Items 2 and 3 are described in this chapter. All the flood-correction 
commands are carriage-return terminated. 

9.1 CREATING A FLOOD-CORRECTION MATRIX 

A flood-correction matrix is created only from a flood-study frame or 
from a static-study frame with a 64 x 64 word-matrix configuration. 
In either case, the settings of the orientation and rotation switches 
for the flood study should match those of the study or studies to be 
corrected (see Section 9.7.I). . 

A flood-study frame is shown in Figure 9-1. 
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Figure 9-1 
Flood-Study Matrix 

To create a flood-correction matrix, you must perform the following 
steps. 

1. Select a flood study from the patient study index. 

2. If necessary, adjust the display thresholds of the frame. 

3. Type the Flood Correction command (FC). 

9.2 FLOOD CORRECTION COMMAND 

The Flood Correction (Fe) command converts data from a flood-study 
frame into a flood-correction matrix. 

An average cell count is calculated for the whole matrix. A cutoff is 
a percentage of this calculated average cell count. Those cells whose 
counts are below the cutoff are zeroed, and a new average is 
calculated using the remaining cells. The higher the cutoff, the more 
an image will be altered by the flood-correction matrix. 
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Command format: 

FC n,m~ 

where n is a save area (1-64) and m is the percentage of cutoff from 
0-100%~ Either argument, n or m, can be omitted. If n is absent, the 
resulting matrix is not stored in a save atea, but remains in core. 
If m is omitted, a cutoff of 50% is used. In any case, you must 
always type the space between the command and the ~irst argument. The 
form FCn,m is not permitted. The following forms are acceptable: 

! 
Gommand 

FC 2,20 
FC ,35 
FC 4 
FC 

Effect 

save area 2, cutoff 20% 
matrix in core, cutoff 35% (PLEASE NOTICE COMMA!) 
save area 4, cutoff 50% by default 
matrix in core, cutoff 50% 

9.3 CONVERTING A FLOOD-STUDY FRAME 

The flood-correction program converts the fl~od-study frame into a 
flood-correction matrix in the following manner. 

1. All cells whose counts lie outside the display thresholds are 
zeroed. 

2. The average cell count (which in this case is called AVI, for 
clarification purposes only) of the remaining nonzero cells 
is computed. 

3. All cells below the cutoff, that is, with counts smaller than 
m% of AVI, are zeroed. A new average cell count (AV2) of the 
nonzero cells now remaining is calculated. 

4. Each of these remaining nonzero cells is converted into a 
flood-correction factor by replacing its contents with the 
value AV2/CT, where CT is the original number of counts in 
the cell. 

When the conversion is complete, the correction matrix is displayed 
(see Figure 9-2), and if specified by the command, is stored in a save 
area. 

For further notes on the calculation method, see Section 9.7. 
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Figure 9-2 
Resulting Flood-Correction Matrix (m=50%) 

9.4 ERROR MESSAGES FOR FC COMMAND 

Errors resulting from the use of the FC command are signaled by 
messages displayed below the word COMMAND:. In each case, the input 
is rejected, and the request COMMAND: is redisplayed below the error 
message. The error messages and their explanations follow. 

INVALID CHARACTER 

INVALID SAVE AREA 

INVALID % 

NO NON-ZERO CELLS 

In the 
program 
than a 
RETURN. 

arguments nand m, the 
detected a character other 
digit, space, comma, or 

The argument n was not in the range 
1-64. 

The argument m was not in the range 
1-100. 

The frame is empty and cannot be 
converted. This error may occur 
during the process of creating the 
correction matrix, if the cutoff 
and averaging computation result in 
an empty m-atr ix. 

THIS IS A FLOOD CORRECTION MATRIX 

THIS IS NOT A FLOOD STUDY 

An attempt was made to convert what 
is already a correction matrix into 
such a matrix. 

An attempt was made to convert a 
study frame that is neither a flood 
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study nor the 
configuration. 

proper matrix 

THIS IS NOT A FLOOD STUDY, DO YOU WISH TO USE IT AS SUCH? 
REPLY (YES OR NO) : 

ONDEFINED "FC" COMMAND 

Although the selected frame is not 
internally identified as a flood 
study, it has the proper 
configuration (64x64 word-matrix), 
and can be used as such. You 
should type YES to convert it. 

A character other than a'space bar 
or a RETURN was typed after the 
letters FC. A space must always 
separate FC and its arguments. 

9.5 FLOOD-CORRECTING COMMANDS 

The correction matrix must be stored in a save area 
used. A flood correction can be performed either 
frame or on all the frames of a study. In the 
original data in the disk study file are 
flood-corrected data. 

NOTE 

if it is to be 
on a core-resident 
latter case, the 

replaced by the 

If a whole study is flood-corrected, the 
original data on the disk is altered. 

To prepare to flood-correct a study, select the study to be corrected 
from the patient study index. The flood-correcting commands are 
discussed in Sections 9.5.1 and 9.5.2. 

9.5.1 Flood-Correct the Displayed )rame 

When correcting the displayed frame only, use the correction matrix 
stored in save area n. In this case, the disk-resident data are not 
affected. The command format used to flood-correct the displayed 
frame (core-resident frame) is 

FeD n~ 

where n is the save area 
orientation and rotation 
match, the program returns 
displayed on the screen. 

holding the correction matrix. If the 
switch settings of the two matrices do not 
with the following message, which is 

ROTATION AND ORIENTATION SWITCHES DIFFER 
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When the correction is complete, the corrected matrix is displayed, 
and the note FC appears at the bottom of the screen. 

9.5.2 Flood-Correct a Study 

When you are flood-correcting an entire study, the correction matrix 
in save area n corrects each frame of the current study. The 
resulting data replace the original data in the disk file. Because 
the disk is being altered, you must also confirm the process. 

The command format used to flood-correct a study is 

FCS n G!!) 

where n is the save area holding the flood-correction matrix. After 
you type the FCS command, the selected correction matrix is displayed 
with the following question: 

IS THIS THE FLOOD CORRECTION MATRIX YOU WISH TO USE? 
REPLY (YES OR NO) : 

If you type anything but YES, the procedure is terminated. If you 
type YES, the orientation and rotation switch settings of the two 
matrices are compared. If they match, the process goes to the final 
confirmation (see below). If the two matrices do not match, the 

. following message appears: 

ORIENTATION AND ROTATION SWITCHES DO NOT MATCH 

The system returns to the last procedure in use before the FCS command 
was issued. 

If the rotation and orientation switches match, the following message 
is displayed. 

FINAL CONFIRMATION 
REPLY (YES OR NO): 

To begin the flood correction, type YES. 

Once the flood correction begins, it takes about one second per f~ame. 
When the correction is complete, the original core-resident frame is 
redisplayed. Note,' however, that the frame is now flood-corrected, as 
are all the frames in the study. The note FC appears at the bottom of 
the screen as a reminder. 
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9.6 ERROR MESSAGES FOR FCS AND FCD COMMANDS 

The following error messages may appear when an FCS or FCD command is 
typed. 

ALREADY FLOOD CORRECTED The c~rrent frame (for FCD command) 
or study (for FCS command) has 
already been flood-corrected. 

CAN'T FLOOD CORRECT A LIST MODE STUDY 

INVALID CHARACTER 

INVALID FC COMMAND 

INVALID SAVE AREA 

FCS command only. 
data of a list 
flood-corrected. 

The unstructured 
study cannot be 

In the argument n, the program 
detected a character other than a 
digit, space, comma, or RETURN. 

A character other than a D or an S 
appeared as the third character of 
the command ~ (Th i sis the same 
error message described in Section 
9.4. It does not appear if the­
third character is D, S,space, or 
a RETURN.) 

The number n was not in the range 
1-64. 

NO FLOOD CORR. MATRIX IN SAVE AREA 

NO MATRIX IN SAVE AREA 

The matrix in the 
area is not a 
matrix. 

specified save 
flood-correction 

The specified save area does not 
contain matrix data. 

THIS IS A FLOOD STUDY FCS command only. An attempt was 
made to correct a disk-resident 
flood study, which is not 
permitted. A flood study can be 
flood-corrected only by using the 
FCD command, since this command 
does not destroy the original data. 

THIS IS A SAVE ~REA, PLEASE "RSO" 
FCS command only. An attempt was 
made to flood-correct a disk­
resident study by referencing the 
study through a frame read from a 
save area. In other words, an FCS 
command is invalid whenever the 
message SAVE AREA n appears at the 
upper right corner of the display. 
To rem~ve the message and restore 
the previous core-resident frame, 
type RSO. 
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9.7 NOTES ON FLOOD CORRECTION 

The following sections provide more detail for flood correction. They 
explain camera orientation, correction-matrix calculation, cell 
overflow, and the statistical accuracy of flood correction. 

9.7.1 Orientation Matching 

The orientation and rotation switches on the gamma camera determine 
the relation between the camera's X- .and Y-axes and those of the 
GAMMA-II display. Because flood correction is dependent on the 
camera's orientation, the settings of these switches at the time a 
flood study is acquired must match those of the studies to be 
corrected. 

9.7.2 Correction-Matrix Calculation 

In the calculation of the correction factors, the difference between 
the averages AVI and AV2 (see Section 9.3) is not significant unless 
the cutoff, m, is very large. 

The correction factors are stored as l6-bit fixed-point fractions with 
the binary point between bits 12 and 13. The size of the factor 
limits the maximum correction factor to 7.77774 (octal), or slightly 
more than 7.999 (decimal). Therefore, the minimum cutoff must be 13% 
because a smaller cutoff results in a maximum factor larger than the 
limit (maximum factor x mInImum cutoff = lOO%). Factors equal to or 
greater than 8 are set to zero. 

9.7.3 Cell Overflow 

A source of image 
cell-count overflow. 

distortion in the flood-corrected 
Overflow can occur at two points: 

1. During the acquisition of the patient study data 

study 

2. When a cell at or near the maximum count is flood-corrected 

is 

The flood-correction routine cannot recognize cells that have 
overflowed. These cells are treated simply as cases of maximum count. 
If such a cell count is multiplied by a correction factor smaller than 
1, the resulting count will be too low since the correction process 
has no way of knowing by how much the cell overflowed. 

Similarly, if a cell count is almost at. a maximum, a correction factor 
greater than 1 can result in a corrected count larger than the 
maximum, thus causing an overflow. The effect is to distort the data 
in areas of the patient study matrix where cell counts are close to 
maximum. 

Overflow of either sort is not usually a problem with word matrices. 
Byte-matrix cells, on the other hand, have a cell capacity of only 255 
counts, making overflow quite likely. 

Here are a few ways to reduce or eliminate the possibility of 
overflow. 
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1. Adjust the gamma camera to reduce irregularities as much as 
possible, so that flood-correction factors are all close to 
1. 

2. If space is available on the disk, use word matrices for 
studies to be flood-corrected, rather than byte matrices. 

3, In dynamic studies, collect data at frame rates high enough 
to lessen the possibility of overflow in anyone frame. 

A che~k for overflow should be made by flood-correcting a few 
individual frames of a study (with FCD) before correcting the entire 
disk~resident study (with FCS). 

9.7.4 Statistical Accuracy 

The accuracy of the flood correcti~n depends on the uniformity of the 
radiation source used in the flood-study acquisition. Commercially 
available sheet sources are generally uniform within plus or minus 5%. 
The statistical accuracy of the flood-study data should be equal to~ 
or preferably greater than, 5%. 

The standard deviation of the cell count is equal to the square root 
of cell count. If the cell count is N, the percentage variance, PV, 
is defined as: 

and 

PV=lOO{IN'/N) 
=100/1N 

N 1002/{PV) (PV) 
= 10,000/{PV) (PV) 

The total number of counts required in a flood study is equal to the 
number of cells in the matrix times N. In a flood study, the 64 x 64 
matrix contains 4096 cells, but only about half of these are actually 
used, so that the total number of counts, NTOT, can be given by: 

NTOT = (4096/2) (N) where N = 10,000/(PV) (PV) 
= 2xl0 7/(PV) (PV) 

so that the number NTOT required for a given PV as shown in Table 9-1. 

Table 9-1 
Total Number of Counts Table 

PV NTOT 

10% 200,000 
5% 800,000 
2% 5,000,0~0 
1% 20,000,000 

Thus, the minimum desirable number of counts in a flood study is 
800,000. 
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CHAPTER 10 

FILE DELETION 

The file deletion program is called from the background command table. 
it allows you to delete studies from a disk and to squeeze the disk. 

D 
10.1 FILE DELETION 

when studies are no longer needed, you can remove them from the 
patient file to release space for new studies. To delete studies, 
type the Delete Study (OS) command as follows, where n is an optional 
disk unit number. 

OS nC§) 

Immediately, the program displays the first page of the patient study 
. index, with the procedure options at the bottom (see Figure 10-1). 

You may delete any or all of the studies on the page. Type ALL to 
delete all the studies on the page. 
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Figure 10-1 
Patient Study Index for File Deletion 

To delete selected studies, type the index numbers, separated by 
commas and terminated by a RETURN. 

Examples: 

5 G!!) 

l2,3,7G!D 

ALLG!!) 

Study 5 is to be deleted. 

Studies 12,3,7 are to be deleted. 

All studies on the displayed page are to 
be deleted. 

After you have made your selection, 
selected entries are redisplayed 
10-2). 

the index is erased, and the 
for your verification {see Figure 
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Figure 10-2 
Verification Frame 

If you type anything but YES, the selection is ignored, and the page 
of the index is redisplayed. No deletions take place. If you answer 
YES, the following message appears while the file is being deleted. 

DELETIONS UNDER WAY 

After you have deleted the selected studies, the program displays the 
next page of the index when you type N for the next page in response 
to: 

TYPE N FOR THE NEXT PAGE 

If you do not wish to delete any more files or if you have verified 
and deleted the last page, type RETURN. At this point the following 
message appears: 

DO YOU WISH TO SQUEEZE THE DISK? 
REPLY YES OR NO: 

If you type anything but YES, GAMMA-II returns to the background 
command table. 

If you reply YES and the foreground is at the foreground command table 
(or is absent), the following appears on the display and on the 
console terminal: 

DISK SQUEEZE UNDERWAY, PLEASE WAIT •••. 

If the program squeezes the disk while the foreground is present, the 
foreground program is automatically stopped while the disk is being 
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squeezed. After the disk is squeezed, both the GAMMA-II foreground 
and background are a~tomatically rebooted. 

If the foreground is not at the foreground command table when you 
request the disk to be squeezed, the following message appears: 

FGAMMA IS BUSY 
DISK CAN'T BE SQUE~ZED 

TYPE A CARRIAGE RETURN TO EXIT 

In this case, you must exit to the background command table. You can 
squeeze the disk later, when the foreground is idle, by using the OS 
command and choosing S to squeeze the disk (see Section 10.2). 

10.2 SQUEEZING A DISK 

The Study Deletion program can also be used to squeeze a disk without 
--del-eting any studies. _ .. Choose the S option to squeeze the disk. 

If the foreground is not at the foreground command table when you 
request the disk to be squeezed, the following message appears: 

FGAMMA IS BUSY 
DISK CAN'T BE SQUEEZED 

TYPE A CARRIAGE RETURN TO EXIT 

If the disk squeeze can be done (i.e., the foreground is at the 
foreground command table or is absent) the following message appears 
on the display and on the console terminal: 

DISK SQUEEZE UNDERWAY, PLEASE WAIT •••• 

If the disk is squeezed while the foreground is present, the 
foreground program is automatically stopped while the disk is being 
squeezed. After the disk is squeezed, both the foreground and 
background are automatically rebooted. 
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STUDY TRANSFERS 

The GAMMA-II Transfer Study program transfers GAMMA-II patient studies 
between any RT-II devices that have directories. Because magnetic 
tapes do not have RT-II directories, they are treated as special 
cases. 

The Transfer Study program runs only as a background GAMMA-II program. 
--It--is called from the background command table via the TS (Transfer 

Study) command. When you request the Transfer Study program, you must 
enter the source (from) and destination (to) devices. After you have 
entered the devices, you select the transfer of studies analogous to 
the GAMMA-II Study Deletion program (see Chapter 10). 

11.1 TRANSFER STUDY COMMAND 

The Transfer Study program is called from the background command 
table. Type the following command on the terminal. 

TSG!!) 

The optional disk unit number (n), which appears in many of the 
commands, is ignored by the Transfer Study program. Once the Transfer 
Study command has been issued, a list of commonly used RT-ll device 
mnemonics appear on the screen. 

Following is a description of each device and its associated mnemonic 
name: 

SY 
RK 
MT 
DM 
DX 

System device 
RK05 disk pack 
Magnetic tape 
RK06 
Floppy disk 
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NOTE 

The Transfer Study program does not 
support cassettes. Use the RT-ll COpy 
command or the PIP utility program to 
transfer a study to cassettes. 

The next line asks you to enter a source-device mnemonic and unit 
number followed by a carriage return. 

PLEASE ENTER THE SOURCE DEVICE 

The mnemonic device name and unit number are optional. 

• If· the device mnemonic and the uni t number are not specified, 
DK (the device from which the system is normally booted) is 
the default source device. 

• If only a device mnemonic is specified but no unit number, a 
null is the default unit number. 

• If only a unit number is specified but no device mnemonic, SY 
(system device) is the default source device. 

Examples: 

G"D 
RK~ 
Ie§) 
DXO~ 

(OK: System device from which RT-ll is booted) 
(RK: disk pack on unit 0) 
(SYl: System device on unit 1) 
(dx: Floppy disk on unit 0) 

If you enter an unacceptable device mnemonic or unit number, the 
following error message appears on the screen: 

ILLEGAL RESPONSE, PLEASE TRY AGAIN 

If the device is not a file-structured device (e.g., line printer, 
high-speed reader), the following message appears on the screen: 

THE SOURCE (DESTINATION) DEVICE IS ILLEGAL 
NOT A FILE STRUCTURED DEVICE, PLEASE TRY AGAIN 

The next line asks you to enter a destination-device mnemonic and unit 
number followed by a carriage return. 

PLEASE ENTER THE DESTINATION DEVICE 

Both name and number are optional. The same method for defining a 
source device can be used to define a destination device. 

If you enter an unacceptable device mnemonic or unit 
destination device, the same error message appears; 
source device and destination device must be re-entered. 

number for a 
however, both 

Also, if two devices without directories (for example, two magnetic 
tapes) have been specified, the following error message appears 
immediately after you have specified the second magnetic tape: 

MAGTAPE BOTH SOURCE AND DESTINATION DEVICE! 
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A device with a directory must be entered as either the source or 
destination device. Once the system has accepted legal souroe and 
destination devices," the following message appears on the screen. 

READY THE DEVICES TO START THE TRANSFER 
TYPE RETURN TO BEGIN 

For example, if a device has been specified as a source or destination 
device and there is no device on the system, or the device unit is not 
ready, the following message appears on the screen. 

DEVICE NOT READY! 
THE DEVICE IS---, READY IT FOR TRANSFER 
TYPE RETURN TO BEGIN 

When the devices are ready, page 1 of the patient study index from the 
source device is displayed. 

NOTE 

Magnetic tapes do not display the index 
because they are not RT-ll devices that 
have directories. See Section 11.3. 

The same op~ions that are available with study deletion and data 
analysis are available with study transfers. These are: 

SELECT STUDIES TO BE TRANSFERRED BY ENTERING THE INDEX 
NUMBERS 

TYPE P TO PRINT THE INDEX 
TYPE F TO DISPLAY THE RT-ll FILENAMES 
TYPE N FOR THE NEXT PAGE OF THE INDEX 
TYPE ALL TO TRANSFER ALL STUDIES ON THE PAGE 

The studies selected for transfer must be on the displayed page. If 
you enter duplicate entries, the first entry is transferred and the 
second is ignored. If you enter an illegal number (i.e., one that 
does not exist), the following error message appears on the screen. 

ILLEGAL STUDY NUMBER 

Typing P provides you with a hard-copy output of the patient index. 

Typing F displays the patient index files with their associated RT-ll 
file names. An example of this display is shown in Figure 11-1. 
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Figure 11-1 
Patient Index File 

Typing N displays the next page of the index (that is, patient studies 
13-24). 

Examples for transferring patient studies are: 

1,2,7,9@) 
2,lO,5G!!) 
4G!!) 

After the studies have been selected, the index line of each study to 
be transferred is displayed. At this point, you are asked to verify 
the transfer of studies by typing YES RETURN. Any response other than 
YES causes the index to be redisplayed, with no transfer taking place. 

If your response is 
device is readied 
individually in the 
destination device 
patient study index 
option: 

YES to the verification question, the destination 
for the transfer. The studies are transferred 

order you specified. If there is no room on the 
for one of the source files, that particular 

line is displayed and you are given the following 

THERE IS NOT ENOUGH ROOM FOR THE FILE 
ON THE DESTINATION DEVICE 
THE FILE IS xxxx BLOCKS LONG 

.THE DESTINATION DEVICE ONLY HAS xxx BLOCKS LEFT 
DO YOU WANT TO TRY TO TRANSFER THE NEXT FILE? 
TYPE YES TO CONTINUE 

This message gives the size of the file to be transferred and the 
amount of free space available in the destination device. 
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At this point, the next study for transfer is scanned to see if it can 
fit on. the destination device. If the study fits on the remaining 
space on the destination device, it is transferred. If not, the 
option line appears once more on the screen. 

NOTE 

By using the monitor SQUEEZE command to 
squeeze the destination device, it may 
be possible to complete the transfer of 
the patient files on the source device. 

If anything but YES is typed on the terminal in response to the 
option, the system returns to the background command table. 

11.·2 MAGNETIC TAPE AS A SOURCE DEVICE 

~agnetic tapes as source devices are treated as special cases because 
they do not have RT-ll directories. If a magnetic tape is specified 
as a source device, no index is displayed. Instead, you are given 
three alternatives to transfer studies. These are: 

TYPE 1 TO RECEIVE A HARD COpy OF PATIENT INDEX 
2 SEQUENTIALLY CHOOSE FILES TO BE TRANSFERRED 
3 SELECTIVELY CHOOSE INDEX NUMBER 

If you type 1, the program scans the magnetic tape, lists a hard copy 
of the patient index on the terminal, and displays the first 12 
patient studies on the screen. (If more than 12 patient studies exist 
on a magnetic tape, the screen erases and displays patients 13-24 as 
the next display.) An example of the hard copy is represented in 
Figure 11-2. 
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INDEX TO PATIENT STUDIES 
DOE 
DOE 
DOE 
[tOE 

:1:3, 
:1=4" 
:JI:~.:j , 

*6, 

25, LIVER/SPLEEN, S, 2/20/74 
12-43-173, VENTRICULES, S, 24-07-75 
751183, PL.CHOROIDES, S, 11-6-75 
75 1183, PL.CHOROIDES, S, 11-06/75 

Figure 11-2 
Magnetic Tape Study Index 

Typing 2 displays the index line of the first file on the tape, and 
the system asks the following questions: 

DO YOU WISH TO TRANSFER THIS FILE? 

TYPE YES 
NO 
RETURN 
R 
DIGIT 

TO TRANSFER THIS FILE 
TO CONTINUE TO NEXT FILE 
TO CONTINUE TO NEXT FILE 
TO REWIND TAPE AND START AGAIN 
TO SKIP TO THAT FILE INDEX NUMBER 

(ONLY IN SINGLE STEP MODE) 

If you type NO or press RETURN, the next patient index line is 
displayed and the same questions are asked. This procedure allows you 
to step through the tape, a single study at a time, and transfers only 
those files that you wish to transfer. 

If you type a number, the program skips to that study on the tape and 
d~splays the index line with options. Thus, if you know that a study 
is further down the tape, you can have the program skip ahead quickly. 
If youi enter a patient index number with a value less than the number 
displayed, the following message appears on the screen. 

ILLEGAL RESPONSE 
REPLY: 

Answer the REPLY with an R (to rewind) or with the new index number. 

Typing 3 (selectively choose index number) displays the following 
message on the screen. 
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SELECTIVE STEP MODE 
CHOOSE THE INDEX NUMBERS YOU WISH TO DISPLAY 
(MAXIMUM OF 20) 

You may enter the patient index number in any order with a maximum of 
20 numbers. The program automatically sorts these numbers in 
ascending order. For example, when you type: 

5,10,3,7,15 ~ 

the system sorts the numbers (3,5,7,10,15) and ignores any duplicate 
entries. The program then scans the tape and displays the index line 
of each study along with its transfer options. Thus, patient index 3 
is displayed on the screen with the same options as provided in the 
sequential mode. 

NOTE 

To leave 
complete 
transfer. 

selective mode, enter R or 
the list of studies chosen for 

11.2.1 Non-GAMMA-ll Files on Magnetic Tape 

~if a magnetic tape contains files other than GAMMA-II patient files, 
thes~ files are identified by the following index line. 

XXX NOT A GAMMA FILE 

You cannot transfer such files. 

11.2.2 Magnetic Tape as a Destination Device 

When you use a magnetic tape as a destination device, a hard-copy 
index of patient studies is automatically printed on the terminal as 
the program moves to the end of the tape. As each file is output to 
the tape, the patient index line is also printed. Thus, whenever 
studies are added to the tape, a new hard copy of the index is 
printed. If you do not want this copy printed out, type a CTRL/O when 
the printing begins. 

When you use a magnetic tape as a destination device, device-full 
conditions are not detected until the actual transfers take place. 
Thus, if the magnetic tape fills up, the index line of the offending 
study is displayed, the output file is deleted and the following 
message appears: 

OUTPUT ERROR I!! 

MAGTAPE HIT END OF TAPE MARK 
FILE DELETED! 

PROGRAM NOW CONTINUED: (TYPE RETURN) 

The background command table is now displayed. 
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11.3 ERROR PROCESSING 

The following section~ describe errors that can occur during study 
transfers. 

11.3.1 Input Errors 

If an error occurs in reading the administrative block of a file, that 
file is immediately skipped, you are told of the error, and control is 
passed to the next file to be transferred. 

If any other input error for the source device occurs, the index line 
of the current study is displayed and you are asked if you wish to 
ignore the errors. If the answer is YES, the error is ignored. If 
you answer anything else, the output file is purged and transfer of 
the next study begins. If an input error occurs and you choose to 
ignore the error and continue the transfer, the integrity of the 
transferred data cannot be guaranteed. 

11.3.2 Magnetic Tape Input Errors 

Any magnetic tape input error causes the transfer of data to fail. 
The RT-ll magnetic tape handler, upon receiving a hard error (an error 
that prevents the system from continuing operation) automatically 
rewinds the tape. Thus, the Transfer Study program cannot ignore the 
error and proceed with the transfer. The progr~ repositions the tape 
at the start of the file and gives you the following options: 

TYPE 1 SKIP TO THE NEXT FIL£ 
2 REWIND THE TAPE AND RESTART 
3 SKIP TO A NUMBERED FILE 

(SINGLE MODE ONLY) 

NOTE 

Deleted files on magnetic tape are not 
physically removed, and they cause input 
errors if their position on the tape is 
referenced by the Transfer Study 
program. 

11.3.3 Output Errors 

If an error occurs on the output (destination) device,' the program 
displays the index line of the current study, and attempts to purge 
the current output file. No more transfers are attempted. 

11.3.4 Other I/O Errors 

Any other types of errors (e.g., fetching handlers, opening or closing 
files, etc.) are reported as fatal errors. Control returns to the 
background command table after such errors. 
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APPENDIX A 

LOADING GAMMA-II FOR THE SINGLE AND BACKGROUND USERS ON AN 11/40 

The operating procedures for loading and starting RT-ll and GAMMA-II 
with RK05 disks are outlined below. The disk loading procedure (steps 
4 through 7) is for an RK05 disk. To load RK06 disks, see Appendix C. 

CAUTION 

Whenever changing system disks, you MUST 
start the system again. If you do not 
start the system again, disk destruction 
results. 

1. Turn computer console lock power switch clockwise to the ON 
position. 

2. Turn the LINE/OFF/LOCAL switch on the terminal to be used to 
LINE. 

3. Set the ENABLE/HALT switch on the PDP-II console to HALT. 

4. Pull the RK05 disk drive (unit #0) door down and place the 
removable disk cartridge in the disk drive with the metal 
ring on the bottom of the cartridge facing down. 

5. Close the RK05 disk drive door. 

6. Set the LOAD/RUN switch on the RK05 disk drive controller to 
RUN. 

7. Make sure that the disk controller WRITE PROTECT light is 
off. If the light is not off, press the WRITE PROTECT switch 
once. This places the system in the WRITE ENABLE position. 

8. When the disk READY light comes on, set the PDP-II processor 
SWITCH REGISTER to 773100 (octal) as indicated in the 
following diagram. A t (down-arrow) means push down on the 
switch and an t (up-arrow) means push up on the switch. 

16 15114 
t t t 

13 
t 

12111 
t , 

10 91 8 
t t , 

7 , 1 0 , , 
9. press the processor LOAD ADDR switch down. This places 

773100 (octal) as the starting address in the system. 
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10. set the PDP-II processor SWITCH REGISTER to 777406 (octal) as 
follows: 

117 15 ) 14 12 ) 11 91 8 6 1 5 16 13 10 7 4 312 1 0 

t t tt t t t t t t ~ ~ t ! ~ t t ~ 

11. Raise the PDP-II ENABLE/HALT switch to ENABLE. 

12. Press the PDP-II processor START switch down. This calls in 
RT-l1 from the disk. 

13. Four numbers are printed on the terminal followed by a $. 

14. Type DK followed by a carriage return for RK05 disks. 
DM followed by a carriage return for RK06 disks. 

15. The system responds with the version number of RT-l1. 

The system then types: 

PLEASE ENTER 
TODAY'S DATE: 

and waits for you to enter the current date in the form 

dd-mmm-yy 

followed by the RETURN key, where dd-mmm-yy is the day, 
month, and year to be entered. dd is a decimal number in the 
range 1-31; mmm is the first three characters of the name of 
the month, and yy is a decimal number in the range 73-99. 

Example: 

To enter May 25, 1977 as the current date for the system, 
type 

25-MAY-77~ 

If the date is entered in an incorrect format, the message is 
repeated. 

16. The system then responds with the prompt 

CURRENT TIME: 

and waits for you to respond in the form 

hh:mm:ss 

or 

hh:mm 

or 

hh 

followed by a RETURN, where hrr:mm:ss 
minute, and second. The time is 
seconds past midnight. 
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Example: 

CURRENT TIME: l4:48:32~ 

sets the internal clock to 14 hours, 48 minutes, and 32 
seconds. 

17. The system'responds with the background command table on the 
color display (or VTOl). 

18. The background is now loaded ~nd running. 
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LOADING GAMMA-II FOR THE FOREGROUND/BACKGROUND USERS ON AN 11/40 

The operating procedures for loading and starting RT-Il and GAMMA-II 
are outlined below. The disk loading procedure (steps 4 through 7) is 
for an RK05 disk. To load RK06 disks, see Appendix C. 

CAUTION 

Whenever changing system disks, you MUST 
start the system again. If you do not 
start the system again, disk destruction 
can result. 

1. Turn the computer console lock power switch clockwise to the 
ON position. 

2. Turn the LINE/OFF/LOCAL switch on the terminal to be used to 
LINE. (Set to REMOTE if an LA30.) Also press the ON/OFF 
switch on the VT05 or VT52 to ON. 

3. Set the ENABLE/HALT switch on the PDP-II console to halt. 

4. Pull the RK05 disk drive (unit #0) door down and place the 
removable disk cartridge in the disk drive with the metal 
ring on the bottom of the cartridge facing down. 

5. Close the RK05 disk drive door. 

6. Set the LOAD/RUN switch on the RK05 disk drive controller to 
RUN. 

7. Make sure that the disk controller WRITE PROTECT light is 
off. If the light is not off, press the WRITE PROTECT switch 
once. This places the system in the WRITE ENABLE position. 

8. When the disk READY light comes on, set the PDP-II processor 
SWITCH REGISTER to 773100 (octal) as indicated in the 
following diagram. A I (down-arrow) means push down on the 
switch and an t (up-arrow) means pus~ up on the switch. 

16 

t 
15 1 14 

t t 
13 
t 

12111 10 
t ~ t 

1 , o I , 
9. Press the processor LOAD ADDR switch down. This will place 

773100 (octal) as the starting address in the system. 
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10. Set the PDP-II processor SWITCH REGISTER to 777406 (octal) as 
follows: 

117 16 151 14 13 12111 10 9 1 8 7 61 5 4 31 2 1 01 
t t t t t t t t t I t ~ ~ ~ ~ ~ t t ~ 

11. Raise the PDP-II ENABLE/HALT switch to ENABLE. 

12. Press the PDP-II processor START switch down. This calls in 
RT-ll from the disk. 

13. Four numbers are printed on the terminal followed by a $. 

14. Type OK followed by a carriage return for RK05 disks. 
DM followed by a carriage return for RK06 disks. 

15. The system responds with the version number of RT-ll. 

The system then types 

PLEASE ENTER 
TODAY'S DATE: 

and waits for you to enter the current date in the form 

dd-mmm-yy 

Type 

followed by th~ RETURN key, where dd-mmm-yy is the day, 
month, and year to be entered. dd is a decimal number in the 
range l-3l~ mmm is the first three characters of the name of 
the month, and yy is a decimal number in the range 73-99. 

Example: 

If you wish to enter May 25, 1977 as the current date for the 
system, type 

25-MAY-77G!D 

If the date is entered in an incorrect format, the message is 
repeated. 

16. The system then responds with the prompt 

CURRENT TIME: 

and waits for you to respond in the form 

hh:mmm:ss 

or 

hh:mm 

or 

hh 

followed by a RETURN, where hh:mm:ss 
minute, and second. The time is 

·seconds past midnight. 
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Example: 

CURRENT TIME: l6:48:32~ 

sets the internal clock to 16 hours, 48 minutes, and 32 
seconds. 

17. There is 'a slight pause, and the system responds by 
presenting the foreground command table on the VT52 (see 
Section 3.2.1). The following message is printed on the 
console: 

FGAMMA LOADED AND RUNNING 

18. The system now responds with the background command table on 
the color display (or VTOl). (See Section 3.1.1.) 

19. Both the background and foreground GAMMA-II programs are now 
.loaded and running. 
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LOADING AN RK06K CARTRIDGE 

1. Prepare an RK06K cartridge for loading as follows: 

a. Lift the cartridge by grasping the handle with the 
right hand. 

b. Support the cartridge from underneath with the 
. Ieft hand (Figure J). 

c. Lower the handle and push the handle slide to 
the left with the thumb of the right hand 
(Figure 1). 

d. Raise the handle to its full upright position to 
separate the cartridge from the protection cover 
(Figure 2). 

Figure 1 

Figure 2 

C-l 

2. Place the cartridge in the drive shroud with the handle 
recess facing the rear of the machine (Figure 3). 

3. Rotate the cartridge a few -degrees clockwise and 
counter-clockwise to ensure that it is properly seated 
within the shroud . 

4. Gently lower the handle to a horizontal position to 
engage the drive spindle (Figure 4). 

5. Place the protection cover on top of the cartridge. 

6. Carefully close the drive lid. 

Figure 3 

Figure 4 



APPENDIX D 

SUMMARY OF COMMANDS 

0.1 CONTROL COMMANDS 

All GAMMA-II functions are carried out or initiated in response to 
commands typed on the keyboard. The principal functions are called 
into operation by the Control Commands, which are of the form: 

AS 
AF 
AP 
SP 
MP 
DP 
S8 
AD 
CA 
DS 
TS 
PM 

Set up and acquire patient study 
Set up and acquire flood study 
Acquire study using predefined study 
Set up a predefined study 
Modify a predefined study 
Delete a predefined study 
GAMMA-II system summary 
Data analysis and review (background only) 
Continue analysis (background only) 
Delete patient studies (background only) 
Transfer study (background only) 
Patient monitor (background only) 

0.1.1 General-Purpose GAMMA-II Control Commands 

CTRL/X 
CTRL/Z 

Return GAMMA-II to previous functional level 
Return GAMMA-II to background command table 

0.1.2 GAMMA-II Editing Commands 

DELETE 
CTRL/U 
ESC 
CTRL/E 

. Delete character (same as RUBOUT) 
Delete line 
Edit page (same as ALT) 

'Edit and redisplay page 

D.l.3 RT-ll Monitor Commands 

CTRL/C 
CTRL/F 
CTRL/B 
CTRL/O 
CTRL/S, CTRL/Q 

Return control from GAMMA-II to monitor 
Direct terminal input to foreground job 
Reverse CTRL/F 
Inhibit output from printing or displaying 
Suspend, reinstate output to terminal 
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SUMMARY OF COMMANDS 

D.2 DATA ACQUISITION COMMANDS 

The entire procedure is controlled from the keyboard, in response to 
questions, instructions, or choices appearing on the display screen. 

CTRL/R 
CTRL/Z 
CTRL/X 

Restart a static frame 
Terminate the study early 
Terminate the study early 

D.3 DATA ANALYSIS COMMANDS 
I 

procedures include display options, mathematical operations, and 
analytical tools for working with the collected data of study. These 
functions are summarized below. 

CTRL/N 
~ 
.G) 
BE 
BK n 
SK n 
DI 
DM n 
10 
DN 
IC f,s,n 
ICF f,s,n 
OX 
DP 
ND 
EC 
NC 
TE 
S9 
RO n 
TV n 
TH n 

No room for COMMAND; clear screen 
Restore current frame (after study summary) 
Display next frame 
Restore first frame and initial conditions 
Backspace n frames 
Skip forward n ~rames 
Display matr ix, _normal size 
Display matrix, minified 
Display isometrics 
Display normal 
Isocontour map 
Iscontour fill 
Display index 
Display patient data 
No display; multiple command lines 
Echo keyboard on printer 
No echo 
Display text 
Nine-point smooth 
Rotate data 
Translate matrix vertically 
Translate matrix horizontally 

D.3.1 Color Display Commands 

The commands described in this section apply only to the color 
display. These commands describe the color tables and their 
functions, the color table editor, interpolated displays, and dual 
full size displays. These commands are all carriage return 
termina~ed. 

BW 
CL 
DL 
NL 
CT n 
ST n 
CL n,rgb 
ET n 

Z 
C n, rgb 
I n,rgb 
D n 
S n 
G n 

From color" to black and white 
From black and white to color 
Display an intensity scale bar 
Remove the intensity scale bar 
Retrieve a color table 
Save a color table 
Change a color level 
Edit a color table 

Zero a color table 
Change a color element 
Insert a color element 
Delete a color level 
Save an edited color" table 
Get a color table 

D-2 



P 
R 
M 
G!!) , CTRL/X 

IT 
NT 
BU 
NB 
LD 
LD n 
DU 
DO 
NU 
SW 
08 
016 
IT2 

SUMMARY OF COMMANDS 

Print color table 
Display Ramp 
Display matrix using current color table 
Exit color table editor 

Interpolate a display 
Turn off an interpolated display 
Blow up (increas~) the size of the display 
Return display to normal size 
Load a dual display buffer 
Load and display a dual image 
Display the contents of a dual display 
Overlay the contents of two display buffers 
Display a single image 
Swap the dual displays 
Display 8 minified images 
Display 16 minified images 
Interpolate display twice 

0.3.2 Frame Algebra Commands 

The Frame Algebra commands include operations to add, subtract, or 
mUltiply by a constant: complement a matrix to obtain a "negative" 
image: combine frames arithmetically. 

AO n 
CA n 
CA -n 
CM nn.nn 
EX 
NX 
FA (exp) 
FOB n/m 
FDL n/m 
NI 
SA (exp) 
SOB n/m 
SOL n/m 

Consecutive add 
Constant add 
Constant subtract 
Constant multiply 
Expand data, byte-to-word 
No data expansion 
Frame arithmetic 
Frame divide, high 
Frame divide, low 
Negate image 
Save area arithmetic 
Save area divide, high 
Save area divide, low 

0.3.3 Thresholding Commands 

Threshold adjustment is used to enhance contrast in particular areas 
of the matrix or to eliminate unwanted background noise. The commands 
are: 

LT m,n 
UT m,n 
IS w,y 
W 
X 
Y 
Z 
N 
o 
LTN,UTN,ISN 
UM Uo 

Set lower threshold and step size 
Set upper threshold and step size 
Set isocount band 
Raise LT one step 
Lower LT one step 
Lower UT one step 
Raise UT one step 
Raise isocount band (step=UT-LT) 
Lower isocount band (step=UT-LT) 
Set threshold, no enhancement 
Set upper threshold display switch 
Clear upper threshold display switch 

The W, X, Y, Z, N, and 0 threshold-adjusting commands are effective 
for both enhancement and no enhancement. 
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SUMMARY OF COMMANDS 

D.3.4 Dynamic Playback Commands 

The commands described in this section apply only to the color 
display. These commands allow you to play back patient studies in a 
movie-like manner. The speed and direction of the playback can be 
controlled by a joystick, preset to a specified rate, or controlled 
manually by using the terminal keyboard. These commands are: 

PSI name,unit,n,r,max,min 
PBD name,unit 

Initialize a playback buffer 
Delete a playback buffer 
store an image in a playback 
buffer 

~BS 
I 

PB name,unit 

PBM 

C 
B 
U 
N 
T 
M 
J 
s 
CTRL/X 

Display a playback buffer 
Color display 
Black-and-white display 
Blow-up display 
Normal size display 
Timed mode 
Manual mode 
Joystick mode 
Switch direction 
Exit playback 

Playback merge 

D.3.5 Regular Region of Interest Commands 

T.he Region of Interest (ROI) commands define areas of varying shape 
'and allow you to examine the data within them. In Dynamic studies, 
curves can be derived from the data in these regions, in each frame of, 
the study (see Chapter 6). 

RI Enter regular ROI procedure 

The following regular ROI commands are immediate mode commands (i.e., 
no carriage return is required). 

U 
D 
L 
R 
J 
M 
S a 
K 
G!D 
CB 

CTRL/X 

Move cursor up one cell 
Move cursor down one cell 
Move cursor left one cell 
Move cursor right one cell 
Move cursor 10 cells in last direction 
Mark cursor location 
Define ROI with same shape and size as last one 
Kill last marked point 
Restore original frame 
Display next frame 
Display previous frame 
Exit regions-of~interest mode 

D.3.6 Irregular Region of Interest Commands 

Areas of any shape or size, within the boun~ries of a matrix, are 
defined as irregular ROls. 

IR Enter irregular ROI procedure 
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Irregular ROIs may be defined 
mode-setting commands. These are: 

by means of immediate-effect 

M 

<ED 
~ 

CTRL/X 
C 
F 
B 
I 
K 

A 

Q 
V 

Mark ROI 
Restore original frame 
Display next frame 
Display previous frame 
Exit ROI 
Circumference mode 
Fill mode 
Boundary display 
Interior display 
Switch mode from marking to unmarking ROI (VSVOI 
only) 
Switch mode from unmarking to marking ROI (VSVOI 
only) 
Blow up a quadrant {VSVOI only} 
Use threshold levels to mark ROI 

D.3.7 Dynamic Curve Commands 

The following dynamic curve commands work from within the ROI mode. 
They work for both regular and irregular ROIs. They are carriage 
return terminated. 

T n 
E abc 
PN abc 
PO abc 
PA abc 
PR abc 
PU abc 
PP abc 
PNM abc 
PAM abc 
POM abc 
PW f,n 
PF 
PB 

. CTRL/X 

Step through study 
Erase ROIs 
plot dynamic curves, normal 
Plot dynamic curves, overlaid 
Plot averaged curves, overlaid 
Print tabular data 
Punch tabular data 
Print and punch simultaneously 
Plot normal frame linear curve 
Plot average frame linear curve 
Plot overlay frame linear curve 
Plot window 
Plot window forward 
plot window backward 
Exit Plot 

D.3.8 Save Area Commands 

Save areas are disk storage areas used to save data. They facilitate 
arithmetic operations between frames, including frames from different 
studies, and.can be used to store curves derived from regions of 
interest in dynamic studies. The save areas are also used to transmit 
data between GAMMA-II and any BASIC programs you may be using. 

RR n 
RS n 
SD n 
SM n 
DS n 
SA (exp) 

Read ROIs from save area n (regions only) 
Read data from save area n (matrix and regions) 
Save dynamic curve data in save area n 
Save matrix data in save area n 
Delete save area 
Save area arithmetic (access save area excluding 
ROIs) 
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SUMMARY OF COMMANDS 

0.3.9 Macro Commands 

The data analysis program has a resident macro buffer for the current 
macro that you are using. Macro facilities of the data analysis 
program allow you to create, edit, execute, save, and retrieve macro 
files. The macro commands are all carriage return terminated. 

MC filename 
ME 
ML filename 
MR filename,n 
MS filename 
MD filename 
MX 
EL n 
II text 
? 

Create a macro 
Edit the contents of a macro buffer 
Load a macro buffer 
Execute or run a macro 
Save the current contents of a macro buffer 
Delete a macro file from the system device 
Stop execution 
Execute one line of a macro buffer 
Print text as a comment 
Immediate mode input 

The macro editor commands are: 

A 
o 
R n 
C§:) 
CTRL/X 
P 

D~3.l0 Slice Commands 
,c. 

Append 
Display edited macro 
Replace line n 
Edit, store macro, exit 
Exit immediately 
Print edits on console 

For each slice, a curve of the cell count distribution is plotted. 
The curve data may be recovered in tabular form on printed copy, 
punched tape, or screen display. In a dynamic study, once the slices 
have been selected each frame may be examined in sequence. The slice 
commands are all carriage return terminated. 

SH n 
sv n 
S n.nn 
E 

Horizontal slice of width n 
vertical slice of width n 
Scale factor 
Erase definition 

Six of the Slice commands, U, D, L, R, M, and J are all 
immediate-effect commands (see Region of Interest Commands, section 
D.3.sf. 

Tabular data is provided for the last defined slice. 
are all carriage return ·terminated. 

PR 
PU 
PS 

Print slice data 
Punch slice data 
Place data on screen 

0.3.11 Flood Correction Commands 

These commands 

Irregularities in the view-field response of a scintillation camera 
may affect the accuracy of the data transmitted to the AID Converter. 
These irregularities can be compensated for by using the following 
flood-correction commands: 

FC n,m 
FCD n 
FCS n 

Create a flood correction matrix 
Flood-correct the displayed frame 
Flood-correct a study 
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0.3.12 Dual Isotopes Commands 

A dual-isotope study is identified by the letter A or B, wnich appears 
after the displayed frame number. For most analysis procedures, only 
one isotope at a time is examined: the study is treated as if it were 
a single-isotope study. The isotope is selected by the follo~ing 
commands: 

IA 
IB 
IX 
DD 

Display isotope A 
Display isotope B 
Exchange isotopes 
Display dual, miniature 

0.3.13 List Mode Command 

Data that are collected in a list study are structured, or framed, in 
one of five matrix configurations. The command to display list study 
frames is carriage ~eturn terminated. 

FR Recall framing routine 

0.3.14 Comment Editor Commands 

The Comment Editor commands allow you to edit or add to existing text, 
f'-or insert commentary not previously included. 

CO Call comment editor 

The comment editor commands are: 

A 
o 
R n 

Append comments 
Display edited text 
Replace line n 

C§) 
CTRL/X 
P 

Edit and store text, exit 
Exit immediately 
Print edits on console 

0.3.15 Language Execution Commands 

There are some commands that run high-level language programs directly 
from the GAMMA-II Data Analysis program without having to exit from 
GAMMA-II and type RT-ll commands. These commands are all carriage 
return terminated. 

BA 
FO 
RU 

device:filename.ext 
device:filename.ext 
device:filename.ext 
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Run a BASIC program 
Run a FOCAL program 
Run a FORTRAN program (or any 
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APPENDIX E 

GAMMA-II COMMANDS IN ALPHABETICAL ORDER 

Below are the GAMMA-II commands in aphabetical order. Each 
explanation of a command is followed by a description in parentheses. 
This description tells from which function in GAMMA-II this command 
can be called. For example, 

AD Analyze data (command table) 

means that this form of the AD command can be called only from the 
GAMMA-II command table. The other form of the AD command, 

AD n Add n frames to core-resident frame (frame algebra) 

can only be used in frame algebra that can be called during data 
analysis. 

A 
A 
AD 
AD n 

AF 
ALT 
AP 
AS 

B 
B 
BA dev:filename 
BE 
BK n 
BU 
BW 

C 
C 
C n,rgb 
CA 
CA n 
CA -n 
CL 
CL n,rgb 
CM nn.nn 
CO 
CT n 
CTRL/B 
CTRL/C 
CTRL/F 

CTRL/N 

Append (comment editor) 
Switch mode from marking to unmarking (irregular ROI) 
Analyze Data (command table) 
Add n frames to the core resident frame (frame 
alegbra) 
Set up and acquire a flood study (command table) 
See <ESC> 
Acquire a predefined study (command table) 
Set up and acquire a study (command table) 

Switch from color to black and white (playback) 
Boundary display (ROI) 
Run BASIC (data analysis) 
Return to beginning of study (data analysis) 
Skip backwards n frames (data analysis) 
Blow up an image (data analysis) 
Switch from color to black and white (data anaysis) 

Switch from black and white to color (playback) 
Circumference mode (ROI) 
Change a color level (color table editor) 
Continue analysis (command table) 
Constant add (frame algebra) 
Constant subtract (frame algebra) 
Switch from black and white to color (data analysis) 
Change a color level (data analysis) 
Constant multiply (frame a~gebra) 
Call comment editor (data analysis) 
Retrieve color table n from disk (data analysis) 
Rever-ses CTRL/F (monitor) 
Returns GAMMA-II to monitor (from any mode) 
Catches the attention of the foreground terminal 
(monitor) 
No room for COMMAND; clear screen (data analysis) 
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CTRL/O 
CTRL/R 
CTRL/S 
CTRL/Q 
CTRL/U 
CTRL/X 
CTRL/X 
CTRL/X 
CTRT,/X 
CTRL/X 
CTRL/X 
CTRL/X 
CTRL/Z 

D 
D 
D 
D n 
D8 
D16 
DD 
DELETE 
DI 
DL 
DM n 
DN 
DO 
DP 
D? -
DS 
DS 
DU 
DX 

E 
E abc • .;. 
EC 

EL 
"ESC 
ET n 
EX 

F 
FA (exp) 

- --''FC n,m 
FCD n 
FCS n 
FDH n/m 
FDL n/m 

GAMMA-II COMMANDS IN ALPHABETICAL ORDER 

Kills output from printing (monitor) 
Restart a static frame (data acquisition) 
Suspend output to the terminal (monitor) 
Reinstate output to the terminal (monitor) 
Deletes current input line (any mode) 
Return GAMMA-II to previous level (any mode) 
Exit comment editor 
Exit color table editor 
Exit playback mode 
Exit ROI mode 
Exit slice 
Exit dynamic curves 
Return GAMMA-II to background command table 

Display edited text (comment editor) 
Move cursor down one cell (regular ROI) 
Move cursor down one row (slice) 
Delete a color level (color table editor) 
Display 8 minified images (data analysis) 
Display 16 minified images (data analysis) 
Dual isotope display (data analysis) 
Erase a character (any mode) (same as RUBOUT) 
Display full size matrix (data analysis) 
Display color bar (data analysis) 
Display minified images (data analysis) 
Display normal image (data analysis) 
Dual overlay (data analysis) 
Delete predefined study (command table) 
Display patient summary (data analysis) 
Delete study (command table) 
Delete save area (data analysis) 
Dual display (data analysis) 
Display index (data analysis) 

Erase (slice) 
Erase ROI (ROI) 

'Echo keyboard characters on the terminal printer (data 
analysis) 
Execute line (data analysis, macros) 

-Edit a page (data acquisition) (same as ALTmode) 
Edit color table n (color table editor) 
Expand byte mode to word mode (frame algebra) 

Fill mode (irregular ROI) 
Frame arithmetic (frame algebra) 
-Flood correction (Data analysis) 
Flood correct the displayed frame (data analysis) 
Flood correct a study (data analysis) 
Frame divide high (frame algebra) 
Frame divide low (fr~me algebra) 

FO dev:filename 
FR 

Run FOCAL 
Recall framing sequence (list mode data analysis) 

G n 

I 
I n,rgb 
IA 
IB 

-IC f ,s,n 
ICF f,s,n 
10 
IR 
IS w,y 

Get color table (color table editor) 

Interior display (irregular ROI) 
Insert new color element (color table editor) 
Select isotope A (data analysis) 
Select isotope B (data analysis) 

- I~ocontour map (data analysis) 
Isocontour fill (data analysis) 
Isometric display (data analysis) 
Enter irregular ROI mode (data analysis) 
set isocount thresholds (data analysis) 
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ISN 
IT 
IT2 
IX 

J 
J 
J 

K 
K 

L 
L 
LD 

LD n 

w,y 

CT m,n 
LTN m,n 

M 

M­
M 
M 
M 
MC filename 
MD filename 
ME filename 
·ML filename 
MP 
MR filename,n 
MS filename 
MX 

N 
N 
NB 
NC 
NO 
NI 
NL 
NT 
NU 
NX 
o 

P 
P 
PA abc ••• 
PAM abc ••• 
PB 
PB name,unit 
PBD name,unit 
PBI 
PBM 
PBS 

PF 
PM 
FN abc •• .­
PNM abc ••• 
PO abc ••• 
POM abc ••• 

GAMMA-II COMMANDS iN'ALPHABETICAL ORDER 

Set isocount thresholds/no enhancement (data analysis) 
Interpolate display once (data analysis) 
Interpolate display twice (data analysis) 
Isotope exchange (data analysis) 

Enter joystick mode (playback) 
Move cursor 10 cells in last direction (regular ROI) 
MOV~ cursor 10 cells in l~st direction (slice) 

Kill the first mark of a pair of marks (regular ROI) 
Switch from marking to unmarking (irregular ROI) 

Move cursor left one cell (regular ROI) 
Move cursor left one row (slice) 
Load core-resident image into dual display ,(data 
analysis) 
Load save area n in dual display (data analysis) 
Set lower thresold/contrast enhancement (data analysis) 
Set lower threshold/no enhancement (data analysis) 

Display matrix with current color table (color table 
editor) 
Manual mode (playback) 
Mark a slice (slice) 
Mark the present cursor location (regular ROI) 
Mark ROI (irregular ROI) 
Macro create (macros) 
Macro delete (macros) 
Macro edit (macros) 
Macro load (macros) 
Modify predefined study (command table) 
Run macro starting at line n (macros) 
Macro save (macros) 
Macro exit (macro) 

Raise isocount band (data analysis) 
No blowup of image (playback) 
No blowup of image (data analysis) 
No printing of commands on terminal (data analysis) 
No display (data analysis) 
Negate image (data analysis) 
Remove color bar (data analysis) 
No interpolation (data analysis) 
No dual display (data analysis) 
No expansion of byte mode to word mode (data analysis) 
Lower isocount band (data analysis) 

Print-file on console (comment editor) 
Print color table (color table editor) 
plot overlaid average rate curves (ROI) 
Plot average frame~linear curve (ROI) 
plot backward window (ROI) 
Play back the playback buffer (playback) 
Delete playback (playback) 
Create playback buffer (playback) 
Playback merge (playback) 
Store the core-resident -data in playback 
(playback) 
plot forward window (ROI) 
Patient monitor (data acquisition) 
plot normal dynamic curve (ROI) 
plot normal frame-linear curve (ROI) 
plot overlaid dynamic curves (ROI) 
plot overlaid frame-linear curve (ROI) 
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PP 
PR 
PR 
PS 
PU 
PU 
PW 

Q 

R 
R 
R 
R n 

abc ••• 

abc ••• 

Bc ••• 
f,n 

G!D 
G!D 
G!) 

~ 
RI 
RO: 
RRi 
RS 
RU dev:filename 

S 
S a 
S n 
S~· n. nn 
S9 
SA (exp) 
SO n 
SOH n/m 
SOL n/m 
SH 
SK n 
SM m 
SP 
G:) 
CD 
55· 
SW 
ST n 
SV 

T 
T n 
TE <text> 
TH n 

TS 
TV n 

U 
U 
U 
UM 
UO 
UT n,m 

UTN n,m 

GAMMA-II COMMANDS IN ALPHABETICAL ORDER 

Print and punch count data (ROI) 
Print slice data (slice) 
Print count data (ROI) 
Place data on screen (slice) 
Punch slice data (slice) 
Punch count data (ROI) 
plot window,(ROI) 

Blow up a quadrant (irregular ROI) 

Display ramp (color table editor) 
Move cursor right one cell (regular ROI) 
Move cursor right one row (slice) 
Replace line n (comment editor) 
Accept line as input (at end of any typed line) 
Display current frame in core (data analysis) 
Edit and return (comment editor) 
Exit color table editor (color table editor) 
Redisplay current frame with ROls (ROI) 
Enter regular ROI mode (data analysis)­
Rotate matrix (data analysis) 
Read ROIs (data analysis) 
Read save area (save area) 
Run FORTRAN or any RT-II.SAV file (data analysis) 

Switch direction (playback) 
Same shape as ROI a (regular ROI) 
Save color table n on disk (color table editor) 
Scale factor (slice) 
Nine-point smooth of matrix (data anaysis) 
Save area arithmetic (save area) 
Save dynamic curves in save area n (data analysis) 
Save area divide high (save area) 
Save area divide low (save area) 
Slice horizontal (slice) 
Skip forward n frames (data analysis) 
Save matrix in save area m (data analysis) 
Set up predefined study (command table) 
Display next frame (data analysis) 
Display next frame with regions of interest (ROI) 
System summary (command table) 
Swap the dual displays (data analysis) 
Save color table n on disk (data analysis) 
Slice vertical (data analysis) 

Timed mode (playback) 
Step through the study (ROI) 
Text inserted with matrix (data analysis) 
Translate matrix horizontally + right, left (data 
analysis) 
Transfer study (command table) 
Translate matrix vertically + up, down. (data 
analysis) 

Blow up image (playback) 
Move cursor up one cell (ROI) 
Move cursor up one row (slice) 
Set upper threshold display switch (data analysis) 
Clear upper threshold display switch (data analysis) 
Set upper threshold/contrast enhancement (data 
analysis) 
Set upper threshold/no enhancement (data analysis) 
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v 
w 
x 
y 
Z 
Z 
Iitext 
- (hyphen) 

GAMMA-II COMMANDS IN ALPHABETICAL ORDER 

Use threshold level to mark ROI (irregular ROI) 
Raise the lower threshold by step size (data analysis) 
Lower the lower threshold by step size (data analysis) 
Lower the upper threshold by step size (data analysis) 
Raise the upper threshold by step size (data analysis) 
Zero the color table (color table editor) 
Put comment in a macro (comment editor) 
Display previous frame with ROIs and count data (ROI) 
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APPENDIX F 

EXITING AND REENTERING GAMMA-II 

Occasionally it is necessary to exit GAMMA-II. For example, program 
development cannot be done from GAMMA-II, and in-core gate 
synchronized data analysis is best done with only the single job 
monitor (and thus the foregroun~ programs must be removed). 

To exit the foreground program (FGAMMA) type: 

CTRL/F 
CTRL/C 
CTRL/C 

NOw only the background GAMMA-II program is running. However, FGAMMA 
is still in the memory taking up space • 

..... TO exit the background program type: 

CTRL/C 

The monitor will respond with a dot. 

To free the memory from FGAMMA type: 

UNLOAD FGAMMA~ 

at the dot. 

To restart only the background GAMMA-II, type: 

RUN BGAMMA C!!!) 

at the monitor dot. 

To restart the foreground ,and background GAMMA-II, type: 

FRUN FGAMMA~ 

at the monitor dot. There is a slight pause, and then the foreground 
command table is present on the foreground terminal. The following 
message is printed on the console: 

FGAMMA LOADED AND RUNNING 

Now, FGAMMA no longer references the DECwriter. The system then 
responds with a B) and a dot on the DECwriter. Type: 

RUN BGAMMAGK) 

on the terminal to 
responds with the 

call in the background program. The system 
background command table on the color display (or 
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EXITING AND REENTERING GAMMA-II 

VTOI). The commands that have a preceding asterisk are not operable 
when the foreground is running. 

If you 
CTRL/C 
reenter. 

NOTE 

are a single-job user, type 
to exit GAMMA-II and R BGAMMA to 
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Term 

Algori~hm 

Analog 

Array 

Asymptote 

Bit 

Block of Data 

Byte 

Cell 

Collimator 

Command 

Cursor 

APPENDIX G 

GLOSSARY 

Definition 

A prescribed set of well-defined 
processes for the solution of a 
finite number of steps. 

rules or 
problem in a 

Numbers represented by directly measurable 
quantities (as voltages, resistances, or 
rotations) • 

A list or table of elements, usually variables or 
data. 

A line that is the limiting position of a 
to a curve as its point of contact 
indefinitely along an infinite branch 
curve. 

tangent 
recedes 
of the 

A binary digit that can only have two valueS, 0 
and 1. This corresponds to an electrical switch, 
where 0 represents the OFF position and I 
represents the ON position. 

A set of consecutive machine words, characters, or 
digits handled as .a unit, particularly with 
reference to Input/Output (256 words per block) . 

A computer memory cell that represents a group of 
binary digits usually operated upon as a unit. In 
the PDP-II, one byte consists of eight bits of 
~~ta. There are two bytes per word. 

An 'element of the matrix representation of the 
gamma camera field of view. The analog to digital 
converters of GAMMA-II transform the analog 
signals of the gamma camera into a digital matrix 
representation of this data. Each cell of the 
matrix represents the sum of the counts 
originating in a specific area of the gamma-camera 
crystal. 

A device for confining the elements of a beam 
within an assigned solid angle. 

An instruction to a computer system, usually given 
through a terminal keyboard. 

Visible pointer to a grid point. on a terminal 
display_ 
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Dynamic 

Frame 

Gamma Ray 

Image 

Input 

Mass Storage 

t·1atr ix 

Output 

Overflow 

Parameter 

prevailing Mode 

,ScintiTlation 

Static 

Threshold 

Truncation 

Underflow 

Weight 

Word 

GLOSSARY 

A condition that changes with respect to time. 

A GAMMA-II image representing the organ over a 
finite amount of time. Like a frame of a movie, 
or one photograph. 

High energy electromagnetic radiation. 

The GAMMA-II representation of the data from a 
gamma camera. 

Information put into a peripheral device which is 
transferred to the internal storage of a computer. 

Pertaining to a device, such as a disk or DECtape, 
that stores large amounts of data readily 
accessible to the central processing unit. 

In GAMMA-II a matrix is a 2-dimensional array of 
cells, n rows by n columns, where n is 32, 64, 
128, or 256. The matrix represents the surface 

-area-of the gamma camera. 

Information transferred from the internal storage 
of a computer to output devices or external 
storage. 

A condition that occurs when a 
operation yields a result whose 
larger than the space allocated for 
result. 

mathematical 
magnitude is 

storing the 

A variable or an arbitrary constant appearing in a 
mathematical expression, each value of which 
restricts or determines the specific form of the 
expression. 

A data-analysis mode that remains in effect until 
GAMMA-II is commanded to change the mode. For 
example, ROI, rotation. 

A flash of light produced in a phosphor by an 
ionization even~. 

A condition that does not change with respect to 
time. 

A setting of a level above which or below which 
data is not displayed, analyzed, etc. 

The reduction of precision by dropping one or more 
of the least significant digits; e.g., 3.141597 
truncated to four decimal digits 3.141. 

A condition that occurs when a mathematical 
operation yields a -result whose magnitude is 
smaller than the space allocated for storing the 
result. For unsigned arithmetic, a result that is 
negative. 

A numerical representation of importance. 

A computer memory cell. In the PDP-II, one word 
consists of l6-bits of data. 
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! command, 5-67 
II command, 5-65 
: command, 5-67 
? command, 5-68 

. A command, 5-58, 5-62, 7-9 
Acquire Patient Study, 4-3 
AD command, 5-1 to 5-3, 5-34 
AF command, 4-24 
Algorithm, G-l 
ALTMODE, 3-8 
Analog, G-l 
Analyze Data, 5-1, 5-2 
AP command, 4-27 
Array, G-l 
AS command, 4-3 
Asymptote, G-l 
Autoanalysis, 5-83 

B command, 7-15 
BA command, 5-70 
Backgroun.d, 2-1 
Background Command Table, 

3-3 
BE command, 5-13 
Beginning of Study, 5-13 
Bit, G-l 
BK command, 5-12 
Black and White, 6-1 
Block, G-l 
Blow-up, 6-15 
Booting GAMMA-II, A-I, B-1 
Boundary Display, 7-15 
BU command, 6-15 
BW command, 6-1 
Byte, G-l 

C command, 6-7, 7-10 
CA command, 5-1, 5-4, 5-30 
Call Comment Editor, 5-57 
Camera parameters, 4-6, 4-7, 

4-9, 4-10 
Camera settings, 4-7 to 4-9 
Cell, G-l 
Change Color Level, 6-7 
Circumference Mode, 7-10 
CL command, 6-2, 6-5 
Close Frame on Overflow, 

4-13 
CM command, 5-31 
CO command, 5-57 

INDEX 

Collection parameters, 4-10 
dynamic, 4-16 to 4-18 
flood, 4-25, 4-26 
list, 4-21, 4-22 
static, 4-11 to 4-13 

Collection rates, 
dynamic, 4-20 

Collimator, G-l 
Color, 6-2 
Color Level, 6-3 
Color Table, 6-3, 6-4 
Color Table Editor, 6-5 
Command, G-l 

1, 5-67 
II, 5-65 
:, 5-67 
?, 5-68 
A, 5-58, 5-62, 7-9 
AD, 5-1 to 5-3, 5-34 
AF, 4-24 
AP, 4-27 
AS, 4-3 
B, 7-15 
BA, 5-70 
BE, 5-13 
BK, 5-12 
BU, 6-15 
BW, 6-1 
C, 6-7, 7-10 
CA, 5-1, 5-4, 5-30 
CL, 6-2, 6-5 
CM, 5-31 
CO, 5-57 
CT, 6-4 
CTRL/R, 4-16 
0, 5-58, 5-62, 6-8, 7-3, 

8-3 
08, 6-29 
016, 6-29 
DO, 5-15 
01, 5-8 
OL, 6-2 
OM, 5-8, 5-9 
DO, 6-17 
OP, 4-30, 5-10 
OS, 5-44, 10-1 
OU, 6-16 
OX, 5=10 
E, 7-6, 8-3 
EC, 5-59 
EL, 5-66 
ET, 6-6 
EX, 5-33 
F, 7-11 
FA, 5-35, 5-36 
FC, 9-2 to 9-4 
FeD, 9-5 
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command (Cont.) 
FCS, 9-6 
FOH, 5-38 
FOL, 5-39 
FO, 5-71 
FR, 5-76 
G, 6-9 
Hyphen, 7-17 
I, 6-8, 7-15 
lA, 5-14 
IB, 5-14 
IC, 5-46,5-47 
ICF, 5-47, 5-48 
10, 5-51 
IR, 7-7' 
IS, 5-22 

!ISN, 5-28 
,IT, 6-11 
'ITZ, 6-11 
IX, 5-14 
J, 8-3 
K, 7-5, 7-8 
L, 7-3, 8-3 
LO, 6-16 
LT, 5-17 
LTN, 5-25 
M, 6~10, 7-4, 8-3 
MC, 5-61 
MO, 5-65 
ME, 5-61 
ML, 5-63 
MP,! 4-29 
MR, 5-63, 5-64 
MS, 5-64 
MX, 5-65 
N, 5-23 
NB, 6-15 
NC, 5-59 
NO, 5-10 
NI, 5-32 
NL, 6-3 
NT, 6-11 
NU, 6-17 
NX, 5-33 
0, 5-24 
P, 4-27, 5-59, 5-62, 6-9 
PA, 7-20, 7-32 
PAM, 7-26 
PB, 6-25, 7-31 
PBO, 6-26 
PB I, 6 - 22, 6 - 2 3 
PBM, 6-27 
PBS, 6-23 to 6-25 
PF, 7-29 
PM, 4-37 
PN, 7-17, 7-32 
PNM, ]-20 
PO , 7 -18, 7 - 3 2 
POM, 7-25 
PP, 7-34 

INDEX (CaNT.) 

Command (Con t. ) 
PR, 7-32, 8-8 
PS, 8-9 
PU, 7-34, 8-9 
PW, 7-26 to 7-28 
Q, 7-9 
R, 5-58, 5-62, 6-10, 7-4, 

8-3 
RETURN, 5-12, 5-13, 5-58, 

5.;...62, 7-16 
RO, 5-53 
RR, 5-44 
RS, 5-43 
RU, 5-70 
S, 6-9, 7-5, 8-7 
S9, 5-45 
SA, 5-36, 5-37 
SO, 5-42 
SOH, 5-39 
SOL, 5-40 
SH, 8-1, 8-3 
SK, 5-11 
SM, 5-42 
SP, 4-26, 4-27 
Space Bar, 5-11, 7-16 
SS, 4-1 
ST, 6-4 
SV, 8-2, 8-3 
SW, 6-18 
T, 7-6 
TE, 5-60 
TH, 5-55 
TS, 11-1 
TV, 5-54 
U, 7-3, 8-3 
UM, 5-21 
UO, 5-22 
UT, 5-18 
UTN, 5-26, 5-27 
V, 7-11 
W, 5-18 
X, 5-19 
Y, 5-19 
Z, 5-20, 6-7 

Command summary, 0-1, E-1 
Comment editor, 5-57 
Comment line, 5-65 
Complemented image,. 5-32 
Conditional, 5-67, 5-68 
Configurations, 

matrix~ 4-2, 4-31, 4-32 
Consecutive Add, 5-34 
Constant Add, 5-30 
Constant Arithmetic, 5-30 
Constant Multiply, 5-31 
Constant Subtract, 5-30 
Continue Analysis, 5-4 
Contrast enhancement, 5-15, 

5-16 
Create Playback Buffer, 6-22 
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CT command, 6-4 
CTRL/A, 3-8 
CTRL/B, 3-7 
CTRL/C, 3-7 
CTRL/D, 3-.7 
CTRL/E, 3-8, 3-9 
CTRL/F, 3-7 
CTRL/Q, 3-8 
CTRL/R, 4-16 
CTRL/S, 3-8 
CTRL/U; 3-7 
CTRL/X, 3-10 
CTRL/Z, 3-10 
Cursor, G-l 
Curve, 

dynamic, 7-17 
slice, 8-4 

Cutoff, 9-3 

D command, 5-58, 5-62, 6-8, 
7-3, 8-3 

D8command, 6-29 
D16 command, 6-29 
Data collection, 

dynamic study, 4-19 
gate-synchronized, 4-36 
list, 4-23, 4-24 
static study, 4-15, 4-16 

DD command, 5-15 
.DELETE, 3-6 
Delete Color Level, 6-8 
Delete Playback Buffer, 

6-26 
. De"letePredefined Study, 

4-30 
.. Dele,te . .5aveArea., 5-44 
Delet'ion, 

file, 10-1, 10-2 
DI command, 5-8 
'Disk, 

squeeze, 10-3, 10-4 
Display Eight Images, 6-29 
Display frame, 5-4, 5-5 
Display Framing Sequence, 

5-76 
Display Index, 5-10 
Display Levels, 6-2 
Display Matrix, 6-10 
Display Normal, 5-52 
Display Patient Study, 5-10 
Display Ramp, 6-10 
Display Sixteen Images, 

6-29 
''DL command ,6-2 
DM command, 5-8, 5-9 
DO command, 6-17 
Double Ipterpolation, 6-11 
Down, 7-3 

INDEX (CONT • ) 

DP command, 4-30, 5-10 
DS command, 5-44, 10-1 
DU command, 6-16 
Dual display, 6-15, 6-16 
Dual isotope display, 5-15 
Dual isotope study, 4-16, 

4-19, 4-20 
Dual isotopes, 5-13, 5-14 
Dual overlay, 6-17 
OX command, 5-10 
Dynamic, G-2 
Dynamic collection 

parameters, 4-16 to 4-18 
Dynamic collection rates, 

4-20 
Dynamic curve, 7-17 
Dynamic patient study 
• summary, 5-3 
Dynamic playback, 6-18 to 6-21 
Dynamic study, 

definition, 1-4 
Dynamic study data 

collection, 4-19 
Dynamic study summary, 4-18, 

4-19 

E command, 7-6, 8-3 
.EC command, 5-59 
Echo Keyboard Characters, 

5-59 
Edit Color Table, 6-6 
EL command, 5-66 
Enla~ge Area of Image, 7-9 
Entering GAMMA-II, F-l 
Erase Cells, 7-8 

. Erase Mark, 7-5 
Erase ROI, 7-6 
Erase Slice, 8-3 
Error messages, 9-4, 9-7 
Error processin~, 5-6, 5-7, 

5-83 
ESCAPE, 3-8 
ET command, 6-6 
EX command, 5-33 
Execute line, 5-66 
Exiting GAMMA-II, F-l 
Expand, 5-33 

F command, 7-11 
FA command, 5-35, 5-36 
FC command, 9-2 to 9-4 
FCn command, 9~5 
FCS command, 9-6 
FDH command, 5-38 
FDL command, 5-39 
File deletion, In-l# lD-2 
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Fill mode, 7-11 
Flood-collection parameters, 

4-25, 4-26 
Flood correction, 9-2, 9-3, 9-8 
Flood study, 4-24, 9-1 

definition, 1-4 
Flood-correction matrix,9-1,9-4 
Flood-correction program, 9-3 
Flood-study matrix, 9-2 
FO command, 5-71 
Foreground, 2-1 
Foreground Command Table, 3-6 
Foreground/background, 2-1 
FR command, 5-76 
Frame, G-2 
Frame Algebra, 5-29 
Frame Arithmetic, 5-34 to 5-36 
Frame Divide High, 5-38 
Frame Divide Low, 5-39 
Frame Division, 5-38 
Frame-Linear Scale, 7-20 
Framing, 5-77 to 5-82 
Full Size Display, 5-8 

G command, 6-9 
Gamma ray, G-2 
Gate mark, 5-77 
Gate-synchronized data 

collection, 4-36 
Gate-synchronized 

precollection, 4-35 
Gate-synchronized study, 

collection parameters, 4-33, 
4-34 

definition, 1-5 
in-core, 4-32 

Gate-synchronized study 
summary, 4-35 

Gated list-mode study, 
5-77 to 5-82 

definition, 1-5 
Get Color Table, 6-9 
Group, 1-4 

Horizontal slice, 8-1 
Hyperbolic images, 5-41 
Hyphen command, 7-17 

I command, 6-8, 7-15 
IA command, 5-14 
IS command, 5-14 
IC command, 5-46, 5-47 
ICF command, 5-47, 5-48 

ID command, 5-51 
Image, G-2 
Input, G-2 
Insert Color Level, 6-8 
Intensity Level, 6-3 

threshold, 5-15, 5-16 
Interior Display, 7-15 
Interpolation, 6-10, 6-11 

double, 6-11 
IR command, 7-7 
Irregular Region of 

Interest, 7-7 
IS command, 5-22 
ISN command, 5-28 
Isocontour Fill, 5-47, 5-48 
Isocontour Map, 5-46, 5-47 
Isocount Thresholds, 5-22 
Isometric imag~; 5-51 
Isometrics display, 5-51 
Isotope Exchange, 5-14 
IT command, 6-11 
ITZ command, 6-11 
IX command, 5-14 

J command, 7-4, 8-3 
Jump, 7-4 

K command, 7-5, 7-8 
Kill, 7-5 

L command, 7-3, 8-3 
LD command, 6-16 
Left, 7-3 
Level, 

color, 6-3 
intensity, 6-3 
threshold, 5-15, 5-16 

List collection parameters, 
4-21, 4-22 

List data collection, 4-23, 
. 4-24 
List study, 4-21 

definition, 1-5 
framing, 5-71 to 5-74 
gated, 5-77 to 5-82 
summar~, 4-23, 5-72 

Load Dual Display, 6-16 
Loading an RK06, C-l 
Loading GAMMA-II, A-I, 8-1 
Lower Band, 5-24 
Lower Lower Threshold, 5-19 
Lower Upper Threshold, 5-19 
LT command, 5-17 
LTN command, 5-25 
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M command, 6-10, 7-4, 8-3 
Macro buffer, 5-60 
Macro Create, 5-61, 
Macro Delete, 5-65 
Macro Edit, 5-61 
Macro Editor, 5-61 
Macro Exit, 5-65 
Macro Load, 5-63 
Macro Run, 5-63, 5-64 
Macro Save, 5-64 
Macros, 5-60, 5-68 
Mark, 7-4, 7-7, 8-3 
Mass storage, G-2 
Matrix, G-2 

flood-correction, 9-1, 
9-4 

flood-study, 9-2 
Matrix configuration~4-2, 

4-31, 4-32 
Matrix size, 4-3 
Matrix type, 4-3 
MC command, 5-61 
MD command, 5-65 
ME command, 5-61 
Minified Display, 5-8, 5-9 
ML command, 5-63 
Mode, 

circumference, 7-10 
fill, 7-11 
no-enhancement, 5-24 
zoom, 4-10 

Modify predefi~ed Study, 
4-29 

MP command, 4-29 
MR command, 5-63, 5-64 

-'-MScommand, -5-64 
Multiple command lines, 5-7 
Multiplicative nonlinear 

image, 5-41 
MX command, 5-65 

N command, 5-23 
NB command, 6-15 
NC command, 5-59 
NO command, 5-10 
Negative Image, 5-32 
Next Frame, 5-11 
NI command, 5-32 
NL command, 6-3 
No Blow-Up, 6-15 
No Display, 5-10 
No Display Levels, 6-3 
No Dual Display, 6-17 

'"'No 'Echo, 5-59 
No Expansion, 5-33 
No Interpolation, 6-11 
NO-Enhancement Isocount 

~hresho1ds, 5-28, 5-29 
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No-Enhancement Lower 
Threshold, 5-25, 5-26 

No-Enhancement Mode, 5-24 
No-Enhancement Upper 

Threshold, 5-26, 5-27 
Nonlinear images, 5-40 
NT command, 6-11 
NU command, 6-17 
NX command, 5-33 

o command, 5-24 
Output, G-2 
Overflow, G-2 

P command, 4-27, 5-59, 5-62, 
6-9 

PA command, 7-20, 7-32 
PAM command, 7-26 
Pa,rameter, G-2 
Patient data, 4-4, 4-5 
Patient Monitor, 4-35, 4-37 
Patient Study Index, 5-2, 5-3 
patient study summary, 

dynamic, 5-3 
static, 5-3 

PB command, 6-25, 7-31 
PBD command, 6-26 
PBI command, 6-22, 6-23 
PBM command, 6-27 
PBS command, 6-23 to 6-25 
PF command, 7-29 

'-Place data on screen, 8-':'9 
Playback, 6-25 
",dynamic, 6-18 to 6-.21 
Playback buffer, 6-19, 6-21 
Playback Initialize, 6-22 
Playback Merge, 6-27 
~~layback Store, 6-23 
plot Average Frame-Linear 

Curves, 7-26 
plot Backward Window, 7-31 
plot Forward window, 7-29 
Plot Normal Dynamic Curves, 

7-17 
plot Normal Frame-Linear 

Curves, 7-20 
plot Overlaid Average Rate 

Cur-ves, 7-20 
plot Overlaid Dynamic 

Curves, 7-18 
Plot Overlaid Frame-Linear 

'Curves, 7-25 
Plot Window, 7-26 to 7-28 
Plotted averages, 7-31 
PM command, 4-37 
PN command, 7-17, 7-32 
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PNM command, 7-20 
PO command, 7-18, 7-32 
POM command, 7-25 
PP command, 7-34 
PR command, 7-32, 8-8 
Precollection, 

gate-synchronized, 4-35 
Precollection frame, 4~15, 

4-19 
Predefined study, 4-26 

definition, 1-5 
Predefined study index, 

4-28 
Predefined study summary, 

4-28 
Prevailing mode, G-2 

- Print and punch Count Data , 
7-34 

Print Color Table, 6-9 
Print Count Data, 7-32 
Print Slice Data, 8-8 
PS command, 8-9 
PU command, 7-34, 8-9 
Punch Count Data, 7-34 

,Punch Slice Data, 8-9 
PW command, 7-26 to 7-28 

Q command, 7-9 

R command, 5-58,' 5-62, 6-10, 
7-4, 8-3 

Raise Band, 5-23 
Raise Lower Threshold, 5-18 
Raise Upper Threshold, 5-20 
Ramp, 6-10 
Read Regions of Interest, 

5-44 
Read Save Area, 5-43 
Region of Interest, 7-5 

definition, 7-1 
irregular, 7-7 
regular, 7-2 

Regular Region of Interest, 
7-2 

Repeat Line, 5-67 
Restart Static Frame, 4-16 
Restore Current Frame, 5-12 
Retrieve Color Table, 6-4 
RETURN, 3-6 
RETURN command, 5-12, 5-13, 

5-58, 5-62, 7-16 
Ri9hL 7-4 
RK06, 

loading an, C-1 
RO command, 5-53 
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Rotate Data, 5-53 
Rotate Image, 5-52 
RR command, 5-44 
RS command, 5-43 
RU command, 5-70 
RUBOUT, 3-6 
Run BASIC, 5-69, 5-70 
Run FOCAL, 5-69, 5-71 
Run FORTRAN, 5-69, 5-70 

S command, 6-9, 7-5, 8-7 
S9 command, 5-45 
SA command, 5-36, 5-37 
Same Shape, 7-5 
Save Area Arithmetic, 5-36, 

5-37 
Save Area commands, 5-42 
Save Area Divide High, 5-39 
Save Area Divide Low, 5-40 
Save Area use, 7-34 
Save Color Table, 6-4, 6-9 
Save Dynamic Curves, 5-42 
Save Matrix, 5-42 
Scale Factor, 8-7 
Scaling, 6-21 
Scintillation, G-2 
SD command, 5-42 
SDH command, 5-39 
SDL command, 5-40 
Select Isotope A, 5-14 
Select Isotope B, 5-14 
Set Isocount Thresholds, 

5-22 
Set Lower Threshold, 5-17 
Set Upper Threshold, 5-18 
Set Upper Threshold Display 

Switch, 5-21 
Set Up Patient Study, 4-3 
Set Up Predefined Study, 

4-26 
SH command, 8-1, 8-3 
SK command, 5-11 
Skip Backward, 5-12 
Skip Forward, 5-11 
Slice, 

horizontal, 8-1 
vertical, 8~2 

Slice Curve Scales, 8-7 
Slice Cu~ves, 8-4 
Slice Horizontal, 8-3 
Slice Tabular Data, 8-8 
Slice Vertical, 8-3 
SM command, 5-42 
Smooth ~QI!LI!!~I1~?-=-45 
SP command, 4-26, 4-27 
Space Bar command, 5-11, 7-16 
Squeeze disk, 10-3, 10-4 
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SScommand, 4-1 
ST command, 6-4 
Static, G-2 
Static: collection 

p~rameters, 4-11, 4-12 
Static Patient Study 

S;ummary, 5-3 
Stat~:c study, 

definition, 1-4 
multiple-frame, 1-4 

Static study data 
collection, 4-15, 4-16 

Static Study Summary, 4-13, 
4-14 

Step Through the Study, 7-6 
Study, 

definition dynamic, 1-4 
definition flood, 1-4 
definition 

gate-synchronized, 1-5 
definition gated-list, 1-5 
definition list, 1-5 
definition predefined, 1-5 
definition static, 1-4 
dual isotope, 4-16, 4-19, 

4-20 
flood, 4-24, 9-1 
gated list-mode, 5-77 to 5-82 
list, 4-21 
multiple-frame static, 1-4 
predefined, 4-26 
transfer, 11-1 

Study index, 
predefined, 4-28 

Study summary, 
dynamic, 4-18, 4-19 
gate-synchronized, 4-35 
list, 4-23 
predefined, 4-28 
static, 4-13, 4-14 

SV command, 8-2, 8-3 
SW command, 6-18 
Swap, 6-18 
System Summary, 4-1, 4-2· 

T command, 7-6 
Tabular data, 7-32, 7-33 
Tabular data, slice, 8-8 

TE command, 5-60 
Text, 5-60 
TH command, 5-55 
Threshold, G-2 
Threshold Adjustment, 7-16 
Threshold Intensity Levels, 

5-15, 5-16 
Time marks, 5-77 
Transfer Study, 11-1 
Translate Horizontal, 5-55 
Translate Image, 5-52 
Translate Vertical, 5-54 
Truncation, G-2 
TS command, 11-1 
TV. command, 5-54 

U command, 7-3, 8-3 
UM command, 5-21 
Underflow, G-2 
UO command, 5-22 
Up, 7-3 
UT command, 5-18 
UTN command, 5-26, 5-27 

V command, 7-11 
Vertical slice, 8-2, 8-3 

W command, 5-18 
Weight, G-2 
Word, G-2 

X command, 5-19 

Y command, 5-19 

Z command, 5-20, 6-7 
Zero Color Table, 6-7 
Zoom mode, 4-10 
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READER'S COMMENTS 

GAMMA-II 
Operator's Guide 
AA-2185B-TC 

NOTE: This form is for document comments only. DIGITAL will 
use comments submitted on this form at the company's 
discretion. Problems with software should be reported 
on a Software Performance Report (SPR) form. If you 
require a written reply and are eligible to receive 
one under SPR service, .submit your comments on an SPR 
form. 

Did you find errors in this manual? If so, specify by page. 

Did you find this manual understandable, usable, and well-organized? 
Please make suggestions for improvement. 

Is there sufficient documentation on associated system programs 
required for use of the software described in this manual? If not, 
what material is missing and where should it be placed? 

Please indicate the type of user/reader that you most nearly represent. 

[] Assembly language programmer 
[] Higher-level language programmer 
[J Occasional programmer (experienced) 
[] User with little programming experience 
[] Student programmer 
[] Non-programmer interested in computer concepts and capabilities 

Name Date ________________________ _ 

Organization ____________________________________________________________ __ 

Street ____________________________________________________ ~------------

City _________________________ State ____________ Zip Code ______ ~ ____ _ 

or 
Country 


