
EP 0 396 956 B1 Description This invention relates to electronic systems
and, more particularly, to electronic Instruments for measuring electrical
signals. Specifically, the invention is directed to displays for electronic
systems. 5       In one known instrument, a display is provided which can
display as many as four windows. An instrument can comprise a module or a
combination of modules. A different instrument state can be displayed in
each of the four windows simultaneously. That is, a display of the state of
a module or combination of modules can be displayed in each of the four
windows concurrently. Unfortunately, once the different instrument states
are displayed, it Is very cumbersome to access an in- 10  dividual
instrument, that is, a module or combination of modules, to change
instrument settings. For example, one exemplary instrument, the HP 70000
series modularmeasurement system display, the HP 70206A display, available
from Hewlett-Packard Company, Signal Analysis Division, Rohnert Park,
California, requires numer- ous keystrokes to change Instrument settings.
Specifically, the user needs to depress the "DISPLAY" hardkey, then push
the "Assign Keyboard" softkey, next select the window corresponding to the
instrument whose set- 15  tings are to be changed by means of a numeric
keyboard or a rotary pulse generator knob, and depress the "MENU" hardkey
to enable the instrument setting softkeys. This operation necessitates an
in-depth under- standing of the operation of the Instrument. This operation
also usurps the time to enter many keystrokes ir- respective of the level
of skill of the user. It is therefore desirable to facilitate the change of
instrument settings in such an Instrument. 20      Additionally, many color
editors are known. One approach for enabling a user to select a set of
colors is to display multiple colors from which the user can choose on the
display screen simultaneously, and the user can select colors by codes
associated with the colors. Typically, the system sets defaults if the user
does not elect to choose the colors. For example, in the case sixteen
colors are available, the background can be de- faulted to black (0). the
graticule can be defaulted to gray (1), the first trace can be defaulted to
yellow (2), the 25  second trace can be defaulted to cyan (blue) (3), the
third trace can be defaulted to pink (4), and so on up to 18 colors (i.e.,
colors 0-15). Therefore, color choices and the ability to adjust colors for
various reasons, such as the level of ambient light, color blindness of the
user, etc., are limited. It is therefore desirable to provide a broader
range of color choices for color displays. Finally, dot or pixel stretching
to achieve a clearer, more refined display is known. Previously, however,
30  pixel stretching has been achieved by means of hardware, such as in the
HP 70205 and HP 70206 displays, by ORing adjacent pixels. More recently,
pixel stretching has been achieved by means of a PAL (program array logic)
circuit. However, in both of these Instances, only the pixels of traces of
data are stretched. It is desirable that pixel stretching be applied to the
entire display. Previous color editors allowed the user to adjust only the
HSL values, as disclosed in "Microsoft Windows 35   Presentation Manager
Benutzerhandbuch Version 2," Microsoft Corporation, 1987, or the RGB
values. Spe- cifically, this document does not disclose adjustment or
display of the red value, green value, or blue value. That is, in the data
processing system disclosed in this document, the user is never shown the
red value, green value, or blue value. It is an object of the invention to
provide a method for adjusting a plurality of colors which allows full
flex- 40  ibility of color adjustment and teaches the user the relationship
between the different color systems. This object is achieved by a method
for adjusting a plurality of colors in accordance with claim 1. Summary of
the Invention 45      One embodiment of the present invention provides an
instrument ("INSTR") hardkey to facilitate a change in settings of any
instrument displayed in any of the windows that appears on a display. The
user merely de- presses the "INSTR" key and selects the instrument whose
settings are to be changed by means of a softkey menu that is displayed
when the "INSTR" hardkey is depressed. In the case of a color display,
different colors can be employed to show the correspondence between the
instruments shown in the windows and the softkey 50   menu Instrument
choices (i.e., the instrument and corresponding softkey menu selections are
color coded). Also, or alternatively, the model number of the instruments
shown in the windows can be shown in the softkey menu. Both color coding
and model numbercoding are preferred. Furthermore, in systems where
multiple mod- ules having the same model number are employed, the row and
column addresses of the modules having the same model number are displayed
to distinguish between instruments having the same model number. 55
One embodiment of the invention also enables the user to adjust the colors
of the color display. The color editor is preferably resident in the
display. An instrument connected to the display preferably labels softkeys
for allowing the user to adjust the colors based upon the instrument
actually controlling the display, that is, 



the module or combination of modules controlling the display determines
what to call the aspects of the display 2    EP 0 396 956 B1 which are
enabled for color adjustment. When the user selects color adjustment, the
display provides a superimposed window and softkey menu for enabling the
user to adjust colors. The menus can provide various selections, including
the selection of de- fault colors and preferably colors that compensate for
various types of color blindness, which are stored in a 5   read only
memory. The user also has the softkey menu option to select "Adjust Color."
The "Adjust Color" softkey allows the user to adjust one or all of six
factors: red, green, blue, hue (tint), saturation (color or color level),
and luminosity (brightness). The window preferably displays red, green, and
blue bars in a bargraphformat, which change in height as the user changes
the red, green, and/or blue settings by means of a rotary pulse generator
or a numeric keyboard. The window also shows readouts for hue, sat- 10
uration, and luminosity which change as the user adjusts the values with
the rotary pulse generator or the nu- meric keyboard. The ability to adjust
and view any or all of the six attributes (red, green, blue, hue,
saturation, and/or luminosity) enables the user to select any desired
color. Finally, one embodimentof the invention provides a method
implemented in software, instead of hardware, for providing pixel
stretching. In accordance with the pixel stretching method of the
invention, any pixel stretch- 15  ing can be applied to any item on the
entire display to provide clearer, more refined images. Brief Description
of the Drawings The above and other features of the invention and the
concomitant advantages will be better understood 20  and appreciated by
persons skilled in thefield to which the invention pertains in view ofthe
following description given in conjunction with the accompanying drawings.
In the drawings: Figs. 1-3 show example screens for one, two, and four
window cases, respectively, useful in describing the INSTR" key provided in
accordance with one embodiment of the invention; Fig. 4 shows an example
for editing COLOR 0 in accordance with one embodiment of color adjustment
25      method in accordance with the invention; Fig. 5 shows an example of
a softkey menu which indicates that RED is active and RGB selected In con-
nection with adjusting the colors of a color display; and Fig. 6
illustrates an example of pixel stretching in accordance with the
invention. 30  Detailed Description of the Preferred Embodiments A key not
previously provided, the "INSTR" key, is used to move the keyboard between
modules on the screen of a modular measurement system display, such as the
HP 70004A display. Previously, it was necessary to enter a menu called
"assign keybd" in which a window could be selected 35  by entering the
appropriate window number with a numeric keyboard or a rotary pulse
generator knob, then depressing MENU again. The INSTR key allows two-stroke
access to any window displayed on-screen, thus greatly easing the bur- den
of controlling instruments in several different windows. The "INSTR" key
functions as follows. When the "INSTR" key is depressed, the display places
colored 40  borders around the currently defined windows. The pens used
are: window 1, pen 2; window 2, pen 3; window 3, pen 4; window 4, pen 5.
Typically, these pens are yellow, cyan, pink, and green, respectively. In
the corner nearest the default position of these windows (window 1, lower
left, window 2, lower right, window 3, upper left, window 4, upper right),
a softkey containing the first seven characters in the label identification
for the module is displayed in inverse video in the same color as the
associated window border. If any of the labeled 45  softkeys is depressed,
a keyboard link is offered to the module corresponding to that window. If
the module accepts the link, it is given the keyboard and will put up its
menu keys as though the "MENU" key had been depressed. Figs. 1-3 show
example screens for one, two, and four window cases, respectively. The
listing of the firmware to implement the INSTR key follows: 50 55 3  



EP 0 396 956 B1 "68000" PREPROCESS (SLog: instr.P,v S Revision 6.0.3.1
89/04/19 15:30:40 15:30:40 coryb (Cory Boyan) 5         MR release Revision
6.0 89/04/19 15:30:05 15:30:05 coryb (Cory Boyan) Rev 6.0 to create 10
PROGRAM instr P; SEXTENSIONS ONS #INCLUDE define.H #INCLUDE  text.H #DEFINE
FILE NAME               instrP 20         #INCLUDE  asm dec.H #INCLUDE
pscl_dec.H SGLOBPROC ONS 25         C This file handles the processing for
the INSTR KEY functions. ) ( It was added as of 7.0 and only pertains to
the new hardware. ) PROCEDURE COLOR FRAME(Window: BYTE);
(7.0) ( This procedure activates and colors the thick frame around a  ) C
window (if it exists) and colors it Color.                        ) VAR
Color: SIGNED 16; 35        BEGIN CASE Window OF 1: Color:= YELLOW; 2:
Color:= CYAN; 3: Color:= PINK; 40             4: Color:= TRD COLOR;
OTHERWISE Color:=O; END; SET VLIST((Frame_pgm.Thickframes[Window-1] .Area
pen),Color); SET VLIST((Frame pgm.Thickframes[Window-1].Area fill1),AREA
FILL); SET VLIST((Frame_pgm.Thickframes[Window-1].Area fill2),AREAFILL); 45
SET VLIST((Frame_pgm.Thickframest[Window-1].Area fill3),AREA FILL); SET
VLlST((Frame_pgm.Thickframes[Window-1].Area fill4),AREA FILL); END; 50
PROCEDURE SHOW COLORS; (shows existing windows with colored frames) VAR
Point:       POINT STACK; I:          BYTE; 55         BEGIN 4    EP
0396956B1 FOR 1:=1 TO 4 DO BEGIN Point:=FIND TASK(-1,I); IF (Point <> NIL)
THEN COLOR FRAME(I); 5               END; END; ( Usage of Update variables
) 10         ( ( Update value1:                  Task we are scanning for
) 



( Update value3:                  Address of task (I/O)             ) (
Update value7:                  character number to be loaded   ) { 15
PROCEDURE LOAD INSTR KEY(Task: SIGNED_16); (setup the required menu key)
VAR  Key:     BYTE; 20               Pen loc: DATA POINT; Color:   SIGNED
16; BEGIN CASE Task Of 1 :  BEGIN 25                 Key := 28;    (bottom
left) Pen loc.Value:=INTEGER(ADDR(SYSKEY1))+2; Color:= YELLOW; END; 2 :
BEGIN Key := 21;    (bottom right) 30                 Pen
loc.Value:=INTEGER(ADDR(SYSKEY8))+2; Color:= CYAN; END; 3 :  BEGIN Key :=
22;    (top left) Pen loc.Value:=INTEGER(ADDR(SYSKEY1))+2; Color:= PINK;
END; 4 : BEGIN Key := 15;    (top right) Pen
loc.Value:=INTEGER(ADDR(SYSKEYB))+Z; 40                 Color:= TRD_COLOR;
END; OTHERWISE Key:=0; END; IF (Key<>0) THEN BEGIN 45            OPEN
KEY(KeyInstrkey data);                  ( "Open" the key. ) Instrkey
data.Enhancement:=INVERSE; Pen loc.Value:=Pen loc.Value+KEY OVER+KEY PEN+
INTEGER(KEYLENGTH*(SIGNED_16(Key-1) MOD 7)); SET VLIST(Pen-loc.Point
word[err],Color);         ( Color the key   ) END; END;  (LOAD INSTR KEY)
PROCEDURE INSTR SETUP; ( This procedure sets up the menu keys and begins
the scanning  ) ( of addresses for the INSTR KEY function.  It defines
which    ) 5    EP 0 396 956 B1 ( routines handle NMAA and immediate data.
) VAR  Pointer:      POINT STACK; Flag, Key:   BYTE; 5 BEGIN 



Flag:=OISABLE MENU;                          ( Disable menus & RPG  ) FOR
Key:=15 To 28 DO                         < Blank the softkeys   ) BEGIN 10
OPEN KEY(Key,Instrkey_data);              ( "Open" the key.       ) CLOSE
KEY(Instrkey_data);                 ( "Close" the key.       ) END; Update
value1:=0;                   (find first task                 ) 15 REPEAT
Update value1:=Update value+ 1; Pointer:=FINNO TASK(-1,Update_value1); IF
(Pointer<NIL) THEN BEGIN 20             Update
value3:=Pointer[err].Channel; IF (Update value3=UNUSED) THEN      (window
unassigned as yet ) Pointer:=NIL                      (get another task
) ELSE IF (Update value3=HPIB) THEN  (treat HP-18 special   ) BEGIN LOAD
INSTR KEY(Update value1); 25               PRINT STRING(Instrkey
data,'HP-18 '); Pointer:NIL:                      (get another task       )
END; END; UNTIL (Update value1=4) OR (Pointer<>IL); IF (Pointer<>NIL) THEN
BEGIN LOAD INSTR KEY(Update_value1);           (prepare approp. label )
Nmaa_routtine:=IMAP TABLE[O];             ( Define execution       ) Immed
routine:IMAP TABLE[1];            ( routines.              ) 35
Update value7:=1;                        ( Prgcess chars.        ) SEND
COMMAND(Update value3,MS18_ 10);   ( Start the riot.         ) END ELSE
BEGIN Nmaa routine:=O;                           Terminate mode.       ) 40
Immed routine:=O; END; ENABLE MENU(Flag);                           (
Restore menu & RPG   ) END: 45 PROCEDURE INSTR NMAA(Address: SIGNED 16); (
This procedure handles the case where a window exists with no module ) 50
VAR Flag:         BYTE; Pointer:      POINT STACK; BEGIN IF (Address =
Update value3) THEN              ( If from current addr ) 55         BEGIN
Flag:=DISABLE MENU;                         ( Disable keys & RPG   ) 6
EP 0 396 956 B1 Pointer:=NIL; 



IF (Update value1<4) THEN                   ( more tasks            )
REPEAT 5             Update value1:=Update value1+1; Pointer:=FIND
TASK(-1,Update value1); IF (Pointer<>NIL) THEN BEGIN Update
value3:=Pointer[err].Channel; IF (Update value3=UNUSED) THEN      (window
unassigned as yet ) 10                Pointer:=NIL
(get another task        ) ELSE IF (Update value3=HPIB) THEN  (treat HP-18
special   ) BEGIN LOAD_INSTR KEY(Update_valuel); PRINT
STRING(Instrkey_data,' HP-IB '); Pointer:=NIL;                     (get
another task        ) END; END; UNTIL (Update vatue1=4) OR (Pointer<>NIL);
IF (Pointer<>NIL) THEN 20          BEGIN LOAD INSTR KET(Update value1);
( Prepare key label        ) Update value7:=1;                        (
Process chars.           ) SEND COMMAND(Update value3,MSIB ID);   ( Start
the next riot.   ) END ELSE 25          BEGIN Nmaa routine:=0;
( Terminate mode.          ) lamed routine:=0; ENO; ENABLE  MENU(Flag);
( Re-enable keys & RPG   ) 30        END; END; 35    PROCEDURE INSTR
DATA(Address,Data: SIGNED 16); < This routine processes data for the INSTR
KEY function.          ) VAR Character: WORD; FLag,I:     BYTE; 40 BEGIN IF
(Address = Update value3) THEN              ( If from current addr.) IF
(Data = END DATA) THEN INSTR"NMAA(Address)                      ( End
immediate: Finish) ELSE 45              BEGIN
( Else display data.   ) Flag:=DISABLE MENU;                      ( Disable
keys & RPG   ) Character.Word:=Data; IF (Update value7<8) THEN
( If processing chars  ) 50                IF (Character.Lowbyte=BYTE(","))
THEN ( Comma is end of line.) BEGIN FOR I:=Update value7 TO 7 DO BEGIN
Instrkeydata.Character:=' ' ; PRINT CHAR(Instrkey data);           ( Add to
label          ) 55                      END; Update vatue7:=8
( Process no more chars) END  



EP 0 396 956 B1 ELSE BEGIN Instrkey data.Character:=CHR(Character.Low
byte); PRINT CHAR(Instrkeydata);           ( Add to label     ) Update
value7:=Update_value7+1; END; ENABLE MENU(Flag);                        (
Re-enable keys & RPG ) END; END; 10 The Adjust Color" menu is used to
modify the colors displayed by the HP 70004A display. The Adjust Color menu
is: * RECALL COLORS 15      * SAVE COLORS * edit colors * * DEFAULT COLORS
* MONOCHROME 20      * special colors RECALL COLORS and SAVE COLORS load
and store the current color map from/to any of four color map registers.
The user is prompted to enter a register numberwhen one of these keys is
depressed and concludes the entry with the "ENTER" softkey. "DEFAULT
COLORS" loads the current color map from a preset color map in read only
memory (ROM). 25  "MONOCHROME" loads the current color map with shades of
green. The "special colors" menu loads prede- fined color maps out of ROM.
The three choices are "VISION ENHNC1," "VISION ENHNC 2," and "OPTICAL
FILTER," which are color maps optimized for two common visual impairments
and for people working in red goggles often found in optics laboratories.
The "edit colors" menu allows editing of pens 0-11. This editing affects
the current color map, regardless 30  of how it was originally loaded. For
example, the MONOCHROME palette can be loaded, and then one or more of the
trace colors can be modified using "edit colors." The "edit colors" menu
labels look like: * BACKGROUND * COLOR 1 35      * COLOR 2 * COLOR 3 *
COLOR4 * COLOR 5 * MORE 1 of 2 40      * COLOR6 * COLOR 7 * COLOR 8 * COLOR
9 * COLOR 10 45      * KEY LABELS * MORE2 of 2 When any of these colors is
selected, the following menu goes up: * HUE * SATURATION so      *
LUMINOSITY * HSL/RGB * UNDO * PLOTTER PEN * prev menu 



55      An example, shown for editing COLOR 0, is shown in Fig. 4. The
active function (HUE, SATURATION, or LUMINOSITY) is underlined. HUE is
active on entry to this menu. HSL is underlined as well. If the HSL/RGB key
is depressed, the menu changes to: * RED 8    EP 0 396 956 B1 * GREEN *
BLUE * HSL/RGB * UNDO 5      * PLOTTER PEN * prev menu with RED active and
RGB underlined. An example is shown in Fig. 5. In either case a box appears
on the display screen which overrides a part of the on-screen data. In the
box Is a patch of the color being edited, and also red, green, and blue
bars showing graphically the red, green, 10  and blue content of the color.
This is significant because the hardware implements the RGB model, and
hence the bars show the exact hardware settings (and hence imply the
parameters for the PC command) for that color. The values of HUE,
SATURATION, LUMINOSITY, RED, GREEN, and BLUE are also displayed textually.
One or more of these values changes when the rotary pulse generator knob is
turned or a number entered. Previous color editors allowed the user to
adjust only the HSLvalues or the RGB values. The color editor 15  in
accordance with the invention allows adjustment of any of the six
attributes of a color (RED value, GREEN value, BLUE value, HUE, SATURATION,
or LUMINOSITY) and simultaneous display of all six attributes, along with a
graphical readout of RGB. This allows the user to truly understand exactly
how the color mix is being Impacted by any changes being made to one of the
six attributes. The UNDO key restores the values for the current pen that
existed when that pen was selected to edit. 20  However, if the prev menu"
key is depressed (thus returning to the menu with the pen selections), the
newly edited values are "latched" into that pen. The algorithm for
converting REDIGREEN/BIUE (RGB) colors to/from HUE/SATURATION/LUMINOSITY
(HSL) colors is shown in the respective RGB_TOHSL and HSLTO_RGB routines in
the listing that follows. 25 30 35 40 45 50 55 9    EP 0 396 956 B1 "68000"
PREPROCESS (SLog: color.P,v S Revision 6.0.3.1 89/04/19 15:30:37 15:30:37
coryb (Cory Boyan) 5    MR release Revision 6.0  89/04/19  15:29:40
15:29:40  coryb (Cory Boyan) Rev 6.0 to create ) 10    PROGRAM color P;
SEXTENSIONS ON$ #INCLUDE define.H #INCLUDE  text.H 



COLED PATCH,COLED REDCOLED GREENCOLED_BLUE,COLED NUMBER, COLED_NAME,COLED
REDTCOLED GREENT,COLED BLUET,COLED  HUET, COLEDSATTCOLED LUMT,COLED PROGRAM
: SIGNED 16; 20 HUE-MSG:      LONG LANGUAGE; SGLOBVAR OHS 25 VAR Old red,
Old green, Old blue : SIGNED 16; #DEFINE   FILE NAME               color P
#INCLUDE asm dec. H 30    #INCLUDE  pscl dec.H SGLOBPROC ONS (
*******************   NOTES OW H S & L *******************************) 35
Hue changes only 1 color between max & min determined by Saturation    ) (
and Luminosity while others stay at levels determined by S & L.          )
( Luminosity determines the max any color can get; if Luminosity is
) C  100%, at least one color is at max. C Saturation determines the
minimum any color can get; if Saturation is C  100%, there is no white,
which means at least one color is off.          ) 40       Hence a common
scenario is to adjust hue with Sat and Lum both 100%,   ) (  in which case
one color is at 0, one is full on, and the other goes   ) C  from 0 to 100
as hue changes; when it gets to 100, the color already ( at 100 starts
toward 0, and so on. Only one changes at a time while ) (  one of the
others is full on and the other is full off. 45 ( Usage of Update variables
) ) ( Update point1: 50      Update point2:
) (  Update point3:                                                  ) (
Update point4:                                                   ) ( Update
point5:                                                   ) 55 10    EP 0
396 956 B1 ( Update point6:
) (                                                                   ) (
Update value1:                 Pen being edited                  ) ( Update
value2:                 Prev value storage                ) 5      ( Update
value3:                  Red                               ) ( Update
value4:                 Green                             ) ( Update
value5:                 Blue                              ) ( Update
vatue6:                 Hue ( Update value7:                 Saturation
) ( Update value8:                 Luminosity                        ) 10
(                                                                   )
(**************************************************************) ( The USER
PALETTE is a 0..15 array of SIGNED 16, each entry of which contains: 15 



Attr   Red   Green   Blue 4      4      4        4 20        Red, Green,
and Blue go between 0 and 15. Hue, Saturation and Luminosity go between 0
and 100.         ) PROCEDURE HSL TO RG8;   (derives the RGB values from the
HSL) 25 VAR Sextant, Low color, High color, Frac, 0, T : SIGNED 16; BEGIN
IF (Update value7 = 0) THEN   ( Ignore Hue, no saturation ) BEGIN
( set colors = Luminosity   ) 30         (add 50 to round) Update
vatue3:=((15*Update value8)+50)/100;  (red) Update value4:=Update value3;
(green) Update value5:=Update value3;                  (blue) END ELSE
BEGIN 35         IF Update value6>50 THEN Sextant:=(Update value6+1)/17
ELSE Sextant:=(Update value6)/17;    (determine sextant from Hue: 0-16 0
50-66 3 17-33 1    67-83 4 34-49 2 84-99 5 ) Frac:=(Update
value6*6)-(Sextant*100); (Frac   how far into sextant Hue is, *100. Eg, if
it is halfway in, Frac = 50.   ) (The color (R,G,or B) at the lowest level
is the product of Luminosity 45           and 1-Saturation.  Normally these
values go from 0-1, but here they go 0-100. Hence the result is x 10000.
But since the result normally goes 0-1 but in our case goes 0-15, it is
really only x 10000/15 = 666.67.  We add 333 to effect rounding:
) Low color:=((Update value8*(100-Update value7))+333)/667; 50 (The color
at the highest level is the same as Luminosity:) High
color:=((15*Update_value8)+50)/100; (add 50 to round) 55          ( 0 and
T. normally values between 0 and 1, are determined by the following
formulae: Q=Luminosi y=(1-(Saturation*Frac))    EP 0 396 956 B1
T=Luminosity*(t-(Saturation-(1-Frac))) 5             Because of the
complexity of these formulae only the desired one is executed for any given
color: Q:(Update value8*((1000-(Update value7*Frac))/100))/667:
T:=(Update_value8*((10000-(Update_value7*(100-Frac)))/100))/667; ) C The
descriptions below apply for the fully saturated 100% Luminosity case: ) 10
CASE Sextant OF 0: BEGIN ( Full red, increasing green, no blue ) (R) Update
value3:=High-color; (G) Update value4:=((Update value8*
C(10000-(Update-value7*(100-Frac)))/100))+333)/667; (T) (B) Update
-value5:=Low _color; END; 15           1: BEGIN  ( Full green, decreasing
red, no blue ) (R) Update value3:=(<Update value
*((1000-(Update.value7*Frac))/100)+333)667; (a) 



(G) Update value4:=Highcolor; (B) Update values5:=Low color; END; 2: BEGIN
( Full green, increasing blue, no red ) (R) Updatevalue3:=Low color; (G)
Update value4:=High color; (B) Update value5:=((Update
value5*((10000-(Update value7*(100-Frac)))/100))+333)/667;  (T) END; 3:
BEGIN ( Full blue, decreasing green, no red ) (R) Update_value3:=Low color;
(G) Update value4:=((Update value8*((10000-(Update
value7=Frac))/100))+333)/667; (o) (B) Update_value5:=High color; 25
END; 4: BEGIN ( Full blue, Increasing red, no green ) (R) Update
value3:=((Update value8*((10000-(Updatevalue7*(100-Frac)))/100))+333)/667;
(T) (G) Update value4:=Low_color; (B) Update value5:=High color; END; 5:
BEGIN ( Full red, decreasing blue, no green ) 30          (R) Update
value3:=High color; CC) Update value4:=Low color; (8) Update
value5:=((Update value8*((10000-(Updte value7*Frac))/100))+333)/667; (o)
END; OTHERWISE; END; (CASE) END;  (IF (Update value7 = 0)) 35       END;
PROCEDURE [err] To HSL;   (derives the HSL values from the RG8) VAR Max.
Min, offf : SIGNED_16; 40 BEGIN IF (Update value3>=Update value4) AND
CUpdate value3>=Update_value5) THEN Max:=Update value3       (red) ELSE IF
(Update value4>=Update value5) AND (Update value4>=Update_value3) THEN
Max:=Update value4       (green) ELSE IF (Update value5>=Update value4) AND
(Update value5>=Update value3) 45         THEN Max:=Update value5;
(blue) IF (Update value3<=Update value4) AND (Update value3<=Update valueS)
THEN Min=Update value3        (red) ELSE IF (Update value4<=Update value5)
AND (Update value4<=Update_value3) THEN Min:=Update value4       (green)
ELSE IF (Update value5<=Update value4) AND (Updatevalue5<=Update_vatue3) 50
55 12    EP 0396 956 B1 THEN Min:=Update value5;     (blue) oiff:=Max-Min:
( Difference will be used later 5       Update vatue8 :=((100*Max)+7)/15;
( Luminosity is equal to the brightest color.) ( (7 is added to round.)
) IF (Max<>0) THEN               C Saturation is the difference over the
max Update value7:=((100*Diff)+(Max/2))/Max   ( Max/2 added to round. 



ELSE Update value7:=0; 10       IF (Update value7<>0) THEN    ( Don't
change Hue If saturation is 0 ) BEGIN                        ( 3 is added
to round. IF Update value3=Max THEN          ( Max RED   ) Update
value6:=((((Update_value4-Update value5)*100)/Difff)+3)/6 ELSE IF Update
value4=Max THEN   ( Max GREEN ) Update value6:=((200+((Update value5-Update
value3)*100)/Diff)+3)/6 15          ELSE IF Update value5=Max THEN   ( Max
BLUE ) Update_value6:=(400+((Update value3_Update value4)*100)/Diff)+3)/6;
IF Update value6<0 THEN Update value6:+100+Update value6; IF Update
value6>99 THEN Update_value6:=100-Update_value6; END; END; 20 PROCEDURE
UPDATE_READOUT(Value,Digits: SIGNED 16; where: POINT_WORD); VAR   I:
SIGNED 16; Temp:       STRING; 25           Point:       POINT_WORD; BEGIN
CONVERT TO TEN(Temp,Value,Digits); Point:=Where; FOR 1:=1 TO Digits DO
BEGIN 30        SET VLIST(Point[err],SIGNED 16(UNSIGNED 8(Temp[I])));
Point:=PoinT WORD(INTEGER(Point)+2) END; END; PROCEDURE UPDATE COLED; BEGIN
SET VLIST(COLED REDUpdate value3*3); SET VLIST(COLED GREENUpdate value4*3);
SET VLIST(COLED BLUEUpdate value5*3); UPDATE READOUT(Update
value3,3,ADDR(COLED REDT)); UPDATE READOUT(Update
value4,3,ADDR(COLEDGREENT)); UPDATE READOUT(Update value5,3,ADDR(COLED
BLUET)); UPDATE READOUT(Update_value6,4,ADDR(COLED HUET)); UPDATE
READOUT(Update value7,4,ADDR(COLEDSATT)); UPDATE READOUT(Update
valueB,4,ADDR(COLED LUNT)); USER PALETTE[Update valuell:=256*Update value3
(red) +16*Update value4 (green) *Update valueS;(blue)
New_checks:=CHECKSUM(ADDR(USER PALETTE),UEU SIZE); SET
PALETTE(ADDR(USERPALETTE)); END; 50 PROCEDURE OLD ONES;   (restores old
colors) BEGIN Update value3:=Old red; 55 13    EP 0396 956 B1 



Update value4:=Old green; Update value5:=Old blue; Update-value6:=0;
(Initialize Hue to 0 in case Saturation is 0) 5      RGB TO HSL;
(Derive H,S,L) UPDATE COLED; POKE KEY(SOFTKEY+1);             (push RED or
HUE         ) END; 10 PROCEDURE LOAD MONO; BEGIN IF GET VLIST(Update
pgm)=BS COLED FLAG THEM SET VLIST(Update pgm,RETURN);               (
Disable the pgm  ) USER PALETTE:=MONO PALETTE; - 15     New
checks:=CHECKSUM(ADDR(USER PALETTE),NEW_SIZE); SET PALETTE(ADDR(USER
PALETTE)); END; 20   PROCEDURE LOADDEFCOLOR; BEGIN IF GET VLIST(Update
pgm)=BS COLED FLAG THEN SET VLIST(Update pgm ,RETURN);
Disable the pgm  ) USER PALETTE:=DEFAULT PALETTE; New
checks:=CHECKSUM(ADDR(USER PALETTE),NEW SIZE); 25     SET PALETTE(ADDR(USER
PALETTE)); END; PROCEDURE COLED SETUP: 30 VAR PointerTemp:
DATA POINT; BEGIN (Fetch R,G,B) Update value3:=SIGNED 16(BINARY
WORD(SHIFT(USER PALETTE[Update value1],-8)) *BINARY WORD(OFOOH)); Update
value4:=SIGNED 16(BINARY WORD (SHIFT(USER PALETTE[Update valuel],-4))
*BINARY WORD(OFOOH)); Update value5:=SIGNED 16(BINARY WORD(USER
PALETTE[Update vatue1]) 40                                *BINARY
WORD(OFOOH); Old red:=Update value3;   (save old colors for UNDO) Old
green: Update value4; Old blue:=Update valueS; 45      Update value6:=0;
Initialize Hue to 0 in case Saturation is 0) RGB TO HSL;         (Derive
HSL) Pointer:=ROUTINE BS(DATA POINT(ADDR(COLED_PROGRAM)), (load color
editor) DATA POINT(ADDR(Update pgm)));    (dot gen pgm        ) 50      SET
VLIST(COLED PATCH,Update valuel);   (Set patch color ) UPDATE
READOUT(Update value1,3,ADDR(COLED NUMBER)); UPDATE COLED;
( set up initial values ) SET VLIST(Update pgm,BS COLED FLAG);       (
Enable the pgm  ) 55   END; 14    EP 0 396 956 B1 PROCEDURE COLOR EDITOR; 5
( This procedure is called via the DISPLAY menu. It               ) (
starts the process of editing the selected color.               ) 



VAR Flag:       BYTE; BEGIN 10         Flag:=DISABLE_MENU;
( Disable menu during  ) ( processing           ) COLEDSETUP;
( Bultd the 8.S. progm.) POKE KEY(SOFTKEY+1);                          (
Enable HUE adjust    ) 15         ENABLE MENU(Flag);
( Re-enable menus       ) END; 20      PROCEDURE ADJ COLORO; BEGIN Update
value1:=O; COLOR EDITOR; END; 25      PROCEDURE AOJCOLOR1; BEGIN Update
value1:=1; COLOR EDITOR; END; PROCEDURE ADJ COLOR2; BEGIN Update valuel:=2;
COLOREDITOR; END; 35 PROCEDURE ADJ COLOR3; BEGIN Update valuel:=3; COLOR
EDITOR; END; 40 PROCEDURE AOJ COLOR4; BEGIN Update valuel:=4; COLOR EDITOR;
END; PROCEDURE ADJ COLOR5; BEGIN Update valuel:=5; COLORE EDITOR; END;
PROCEDURE ADJ COLOR6; BEGIN Update value1:6; COLOR EDITOR; 55      END;
PROCEDURE ADJ COLOR7; 15    EP 0 396 956 B1 BEGIN Update value1:=7: COLOR
EDITOR; END; 



5 PROCEDURE ADJ COLOR8; BEGIN Update value1:=8; COLOR EDITOR; END; 10
PROCEDURE ADJ COLOR9; BEGIN Update value1:=9; COLOR EDITOR; END; PROCEDURE
ADJ COLOR10; BEGIN Update value1:=10; COLOR EDITOR; 20     END; PROCEDURE
ADJCOLOR11; BEGIN Update value1:=11; COLOR EDITOR; 25    END; PROCEDURE RED
ADJUST; 30    BEGIN Update value2:=Update value3;                  ( save
old              ) CASE Knob mode OF                              ( Adjust
variable       ) KNOB SET: 35              Update value3:=Knob-variable;
KNOB UPDATE: BEGIN IF (Intr count<0) THEN Update value3:=Update value3-1;
40              IF (Intr coun>0) THEN Update value3:=Update value3+1; END;
OTHERWISE; END; (CASE) 45 IF Update value3<0 THEN Update value3:=0; IF
Update_value3>15 THEN Update value3:=15; Intr count: =0; 50        IF
Update value3<>Update value2 THEN         C act on change ) BEGIN RGB TO
HSL;           ( Derive HSL values from RG8 values ) UPdATE COLED;
( Update color editor screen          ) END; 55 Knob
variable:=SIGNED_16(Update value3);       ( Put Update value3 in ) (
variable for cmd.    )    EP 0 396 956 B1 ( line use.            ) END; 



PROCEDURE GREEN ADJUST; BEGIN Update value2:=Update value4;
( save old              ) CASE Knob mode Of                             (
Adjust variable       ) KNOB SET: Update  value4:=Knob variable; KNOB
UPDATE: BEGIN 15               IF (Intr count<O) THEN Update value4:=Update
value4-1; IF (Intr count>O) THEN Update_value4:-Update_value4+1; END; 20
OTHERWISE; END; (CASE) IF Update value4<0 THEN Update value4:=0; IF Update
value4>15 THEN Update value4:=15; 25 Intr_count:=0; IF Update
value4<>Update value2 THEN        ( act on change ) BEGIN RG8_TO HSL;
( Derive NSL values from RGB values ) 30           UPdATE COLED         (
Update color editor screen         ) END; Knob_variable:=SIGNED_16(Update
value4);      ( Put Update vatue4 in ) ( variable for cmd.    ) ( line use.
) 35     END; PROCEDURE BLUE ADJUST; 40 BEGIN Update valueZ:=Update value5;
( save old              ) CASE Knob mode OF                             (
Adjust variable       ) KNOB SET: 45               Update valueS:=Knob
variable; KNOB UPDATE: BEGIN IF (Intr count<0) THEN Update value5:=Update
valueS-1; IF (Intr count>0) THEN Update value5:=Update value5+1; ENO;
OTHERWISE; 55            END; (CASE) IF Update value5<0 THEN Update
value5:=O; 17    EP 0 396 956 B1 IF Update value5>15 THEN Updatevalue5:=15;
Intrcount:=0; 5         IF Update value5<>Update value2 THEN        ( act
on change ) BEGIN RGB TO HSL;          ( Derive HSL values from RG8 values
) 



UPDATE COLED;        ( Update color editor screen         ) END; 10
Knob variable:=SIGNED 16(Update value5);       ( Put Update valueS in ) (
variable for cmd.    ) ( line use.            ) END; 15 PROCEDURE HUE
ADJUST; BEGIN IF (Update value7=0) THEN 20          BEGIN PRINT
STRING(Private line,HUE HSG[Language][err]); Current digits:=O;    (disable
SHOW ENTRY) END ELSE BEGIN 25          Update value2:=Update value6;
( save old             ) CASE Knob mode OF                             (
Adjust variable      ) KNOB SET: Update_value6:=Knob variable; KNOB UPDATE:
BEGIN IF (Intr count<0) THEN Update value6:=Update value6-1; IF (Intr
countO) THEN 35                   Update value6:=Update value6+1; END;
OTHERWISE; END; (CASE) 40          (HUE wraps around:) IF Update value6<0
THEN Update value6:=100+Update value6; IF Update value6>99 THEN Update
value6:=100-Update value6; Intr count:0; 45          IF Update
value6<>Update value2 THEN         ( act on change ) BEGIN HSL TO RGB;
( Derive RGB  values from HSL values ) UPDATE COLED;         ( Update color
editor screen        ) END; Knob variable:=SIGNED 16(Update value6);      (
Put Update value6 in ) ( variable for cmd.    ) ( line use.            )
END; END; 55 (****************************************)    EP 0396 956 B1
PROCEDURE SAT ADJUST; BEGIN Update value2:=Update value7;
( save old              ) 5         CASE Knob_mode OF
( Adjust variable        ) KNOB SET: Update_value7:=Knob_variable; KNOB
UPDATE: 



10               BEGIN IF (Intr count<0) THEN Update value7:=Update
value7-1; IF (Intr count>0) THEN Update value7: Update value7+1; END; 15
OTHERWISE; END; (CASE) IF Update vatue7<0 THEN Update value7:=0; IF Update
value7>100 THEN Update value7:=100; 20 Intr count:-0; IF Update
value7<>Update value2 THEN         ( act on change ) BEGIN 25          HSL
TO RGS:-           ( Derive RGB values from HSL values ) UPDATE_COLED;
( Update color editor screen          ) END; Knob_variable:=StGNED
16(Update value7);       C Put Update value7 in ) ( variable for cmd.    )
30                                                           ( line use.
) END; PROCEDURE LUM ADJUST; 35 BEGIN Update value2:=Update value8;
( save old              ) CASE Knob mode OF                              (
Adjust variable       ) KNOB SET: Update value8:=Knob variable; KNO8
UPDATE: BEGIN IF (Intr count<0) THEN 45                  Update
value8:=Update value8-1; IF (Intr_count>0) THEN Update value8: Update
value8+1; END; OTHERWISE; 50           END; (CASE) IF Update vatue8<0 THEN
Update value8:=0; IF Update value8>100 THEN Update value8:=100; Intr
count:=0; IF Update vaLue8<>Update value2 THEN         ( act on change ) 19
EP 0396956 B1 BEGIN HSL TO RGB;            ( Derive RGS values from HSL
values ) UPDATE COLED;         ( Update color editor screen          ) 5
END; Knob_variable:=SIGNED_16(Update value8):  ( Put Update value8 in )
variable for cmd.    ) ( line use.             ) END; 



10 PROCEDURE PEN COLOR; (PC Pen,Red,Green,Blue 15    ( This routine
Implements the HPGL  PC  command. All the parms  ) ( are optional and
default to 1,existing,existingexisting. (
) ( PC -1 causes the USER PALETTE to get loaded into the task's   ) (
Color_map palette. ( The actual color map hardware Is only output to if the
task   ) 20    ( sending PC has a keyboard or control  link. VAR
Lred,LgreenLblue,Lpen: SIGNED16: BEGIN WITH Task point, DO 25      BEGIN
Lpen :=DEFAULT_WORD(1,GET_PARM_WORD); IF (Lpen = -1) THEN (restore user's
palette) Color map := USER_PALETTE ELSE BEGIN 30 Lred :=SIGNED 16(BINARY
WORD(SHIFT(Color map[Lpen],-8))*BITS Oto3); Lgreen:=SIGNED
16(BINARY_WORD(SHIFT(Color map[Lpen],-4))*BITS_0to3); Lblue :=SIGNED
16(BINARY WORD(Color map[Lpen3)*BITS 0to3); IF
(TERMINATOR(Task_point[err]Input term) <>  True) THEN 35
BEGIN Lred :=DEFAULT_WORD(LredSHIFT(GET PARN WORD,-4)); IF (TERMINATOR(Task
point .Input  term) <>True) THEN BEGIN Lgreen :=DEFAULT
WORD(Lgreen.SHIFT(GET PARM WORD,-4)); IF (TERNINATOR(Task point[err].Input
term) <>True) THEN Lblue :=DEFAULT WORD(Lblue.SHIFT(GET PARH WORD,-4)); 40
END; (IF) END; {IF} Color map[Lpen]:= 256*Lred+16*Lgreen+Lblue; END; (IF
Lpen = -1) 45          (If this task has a keyboard or control link then)
SET PALETTE(ADDR(Color map)); (send new values to GSP (NOP if old hardware)
) (also do whenever keyboard or control link established) (and reset
hardware to USER if task w/ keyboard is purged) (in fact modify USER
PALETTE also if control link           ) 50          EOL CHECK; END; END;
55 The graphics hardware in the HP 70004A display comprises a 12.5 MHz
Motorola 68000 microprocessor which handles all 110, graphics scaling, and
stroke generation functions, and a 50 MHz TMS34010 Graphics System
Processor (GSP) which handles the raster conversion of vector information
into colored dots on the 20    EP 0 396 956 B1 screen. The two processors
run asynchronously, with the GSP constantly parsing the vector list and
writing dots into the bit map. To avoid any artifacts produced by viewing
data on the screen while the GSP is updating it, two separate bit maps are
used, one of which is viewed while the other is drawn. They are swapped
each time 



5   the GSP finishes one complete scan of the vector list. The resolution
is 1024 X 400 dots. This Is unique in that graphics systems have aspect
ratios near 4 x 3; here we have an aspect ratio near 8 x 3. Therefore, this
system has effectively double the typical horizontal resolution. This
allows dot positioning to twice as fine a degree as is typical, which
allows the display of twice as many points of data on the horizontal axis
with no loss of resolution. However, given the approximately 147 10  x 105
mm display area, each pixel is essentially .14 mm wide x .26 mm high, or
approximately twice as high as wide. It is desirable for pixels to be
square, as this provides for smoother vertical transitions, and equalizes
the brightness of vertical and horizontal lines. Therefore, all dots are
stretched to be two pixels wide. Fig. 6 shows how this helps make traces
overlap and thus smooths the transitions. Dot or pixel stretching in
accordance with the invention is implemented by drawing every line twice.
The 15  second time that the line is drawn, the start and the end points
are moved one pixel to the right. This works regardless of the orientation
of the line. A listing of the line drawing routine, showing dot stretching,
appears below. The language is Texas Instru- ments TMS34010 assembly
language. 20 25 30 35 40 45 50 55 21    EP 0 396 956 B1 draw tine: move
CURXY,DADDR            ; starting point of line 5              move
NEUXYSADDR           ; ending point of line cir     DYDX
; [0.01 subxy   DADDR,SADDR            ;  SADDR=[b,a]  end-start jrz
horiz                  ; It DeltaY == 0, Horizontal irn     vert
:IF DettaX == 0, Vertical subb    INC1,INC1              :fast way to set
all bits = to carry from above.  INC1 now : =[-1,-1] f b<0  or  [0,02  if b
>=0 Will be used Later. movk    1.COUNT              ;assume a<O and b<O,
fix later if not subxy   SADDR,DYDX             :  [-b,-al jrnc    linel
:branch if -b<O movy    SADDR,DYDX             ;-b>=0, OYDX=[b,-al 15
not     INC1: [-1,-1] srl     15.KNC1                : [+1,-1] linel:
:DY0X NSW is now positive, INC1 HSU set jrnv    line2
:branch If -a<0 movx    SADDR,DYDX             :-a>=O, DYDX= [b,a] movx
COUNT,INC1              [+1,+1] 20    line2:
INC1 & DYDX now set, DYDX NSW & LSW pos ctr     INC2                   :
[0.01] move    DYDX,SADDR             ; [b',a'] (b' & a' are absolute
values) srl     16,SADOR               ; [O,b'] cmpxy   SADDR,DYDX
; compare a and b jrv     Line3                  : branch if a' < b' 25
moyx    INC1.INC2                 b' >= a', INCZ=[0,1NC1(X)] 



jruc    Line4 : b' >= a', no swap required line3:
a' < b', swap a' and b' movx    DYDX,SADOR; (0,b'']  b''=a' rl      16,DYDX
:[b'',a''], a''xb', b''>=a'' movy    1MC1,INC2
:INC2=[INCIC(Y),B] 30   line4:                                   :a and b
now both positive and b >= a add     SADDR,SADDR            ; 2 * b movx
OYDX,COUNT             ; a sub     COUNTSADDR            ; d=2 * b- a addk
1,COUNT            ; a + 1 MHTM    SP,SADDR,DADDR,COUNT,PATTRN ;save
evrything LINE    0                            ; draw line MMFM
SP.SADDR,DADDR,COUNT,PATTRN ; recall everything ADDI    [1,0] .DADOR
:move vertices right one LIKE   0                                draw Line
again to implement iruc    done                          :DOT STRETCHING.
hor iz: jrn     gpoxet jrnv    do fill subxy   SADDR,DYDX             ;
make DeltaX positive   DYDX =0 -[b,a] move    DYDX,SADDR subxy
SADDR,DADDR            ; change start to (y1,x1) jruc    do fill vert: jrnc
do fill neg      SADDR                  ; make DeltaY positive subxy
SADDR,DADDR            ; change start to (yl,xl) do_fill: move
SAODR,DYDX addi    020001H,DYDX  ; add 1 to each dimension so line covers
all dots :and is a dot thick; add 1 more to x so 2 dots thick fill    XY
; thus implementing DOT STRETCHING 55 22    EP 0 396956 B1 jruc    done
gpixel: movi    [1,0],1NC2              ; just a dot DRAY   1NC2,DADDR
; draw dot 5               DRAV    1NC2,DADDR             ; draw again to
imptement DOT STRETCHING done: RETS END DRAW LINE ROUTINE 10 Claims 15  1.
A method for adjusting a plurality of colors associated with a plurality of
images displayed on a screen of a color display system, comprising the
steps of providing a user with a softkey menu for color adjustment, which
enables the user to adjust each of six attributes of a color, the
attributes comprising red value, green value, blue value, hue, saturation,
and luminosity; wherein the attributes red value, green value, and blue
value belong to one colour system 20      and the attributes hue,
saturation, and luminosity belong to another colour system; displaying a
user adjustment of one of said colour attributes as a corresponding change
in the at- 



tributes of the other colour system; thereby enabling the user to select
any desired color. 25  2.  The method according to claim 1, further
comprising the step of providing a color editor resident in the display and
a superimposed window on the screen, and wherein the window displays red
value, green value, and blue value asat leastone of a) numeric readouts and
b) bars in a bargraph formatwhich change in height, as the user changes the
red, green, and blue values. 30  3.  The method according to claim 2
wherein the window further displays readouts for hue, saturation, and
luminosity, which change as the user adjusts values, thereby providing a
simultaneous display of all six attributes to enable the user to view how
the color is being impacted by any changes being made to one of the six
attributes. 4. The method according to claim 1, 2, or 3 wherein the softkey
menu for color adjustment further enables the user to save colors for
storing a color map in a resident color map register, further comprising
the step of prompting the user to enter a register number after the user
depresses the save colors softkey and thereafter prompting the user to
depress an enter softkey. 5.  The method according to claim 1, 2,3, or4
wherein the softkey menu for color adjustment further enables the user to
select monochrome for loading a color map with shades of green. 6.  The
method according to claim 1, 2, 3,4, or 5 wherein the softkey menu for
color adjustment further en- ables the user to select a special colors menu
for providing a softkey menu enabling the user to select one of at least
three color maps resident in read only memory, including two color maps
optimized for 45      two common visual impairments, respectively, and one
color map for a user working in red goggles often found in optics
laboratories. 7. The method according to claim 1, 2, 3, 4, 5, or 6 wherein
the softkey menu for color adjustment further enables the user to select an
edit colors menu, further comprising the step of prompting the user to
enter 50      a pen number corresponding to one of the images displayed on
the screen after the user depresses the edit colors key for editing the
color in which the selected image appears. 8.  The method according to any
preceding claim further including user interaction with the display,
wherein the screen displays a plurality of windows, the system comprising a
plurality of instruments wherein in- 55      strument states for each of at
least two of the plurality of instruments are displayed in respective
windows simultaneously, the method comprising the steps of: providing an
instrument key to initiate a sequence to access at least one of the
instruments, whose instrument state is being displayed in one of the
plurality of windows, to change instrument settings, the 23    jruc      EP
0 396 956 B1               *  C  L  M  S  * jruc    done gpixet: movi
[1,01,INC2            :just a dot DRAW    INC2,DADDR            : draw dot
5               DRAV    1NC2,DADDR             : draw again to implement
DOT STRETCHING done: RETS END DRAW LINE ROUTINE 10 Claims 15  1.  A method
for adjusting a plurality of colors associated with a plurality of images
displayed on a screen of a color display system, comprising the steps of:
providing a user with a softkey menu for color adjustment, which enables
the user to adjust each of six attributes of a color, the attributes
comprising red value, green value, blue value, hue, saturation, and
luminosity; wherein the attributes red value, green value, and blue value
belong to one colour system 20      and the attributes hue, saturation, and
luminosity belong to another colour system; displaying a user adjustment of
one of said colour attributes as a corresponding change in the at- tributes
of the other colour system; thereby enabling the user to select any desired
color. 



25  2.  The method according to claim 1, further comprising the step of
providing a color editor resident in the display and a superimposed window
on the screen, and wherein the window displays red value, green value, and
blue value as at leastone of a) numeric readouts and b) bars in a bargraph
formatwhich change in height, as the user changes the red, green, and blue
values. 30  3. The method according to claim 2 wherein the window further
displays readouts for hue, saturation, and luminosity, which change as the
user adjusts values, thereby providing a simultaneous display of all six
attributes to enable the user to view how the color is being impacted by
any changes being made to one of the six attributes. 35  4.  The method
according to claim 1, 2, or 3 wherein the softkey menu for color adjustment
further enables the userto save colors for storing a color map in a
resident color map register, further comprising the step of prompting the
user to enter a register number after the user depresses the save colors
softkey and thereafter prompting the user to depress an enter softkey. 5.
The method according to claim 1, 2,3, or 4 wherein the softkey menu for
color adjustmentfurther enables the user to select monochrome for loading a
color map with shades of green. 6.  The method according to claim 1, 2, 3,
4, or 5 wherein the softkey menu for color adjustment further en- ables the
user to select a special colors menu for providing a softkey menu enabling
the user to select one of at least three color maps resident in read only
memory, including two color maps optimized for 45      two common visual
impairments, respectively, and one color map for a user working in red
goggles often found in optics laboratories. 7.  The method according to
claim 1, 2, 3, 4, 5, or 6 wherein the softkey menu for color adjustment
further enables the user to select an edit colors menu, further comprising
the step of prompting the user to enter 50      a pen number corresponding
to one of the images displayed on the screen after the user depresses the
edit colors key for editing the color in which the selected image appears.
8.  The method according to any preceding claim further including user
interaction with the display, wherein the screen displays a plurality of
windows, the system comprising a plurality of instruments wherein in- 55
strument states for each of at least two of the plurality of instruments
are displayed in respective windows simultaneously, the method comprising
the steps of: providing an instrument key to initiate a sequence to access
at least one of the instruments, whose instrument state is being displayed
in one of the plurality of windows, to change instrument settings, the 23
*   C   L   M  S  * instrument key to facilitate a change in settings of
any instrument displayed In any of the windows that appears on the screen,
the instrument key being depressed by a user for inititating a sequence for
se- lecting the instrument whose settings are to be changed; responding to
user depression of the instrument key by displaying a first softkey menu
having a 5       plurality of user selections corresponding to the
instruments whose instrument states appear in the win- dows displayed on
the screen; responding to user depression of a softkey that appears In the
first softkey menu by displaying a second softkey menu having a plurality
of user selections corresponding to available settings of the se- lected
instrument; and 10           responding to user depression of a softkey
that appears in the second softkey menu by enabling means for adjusting a
selected setting of the selected instrument; thereby providing two-stroke
access to an instrument displayed in any window displayed on- screen, thus
facilitating control of instruments whose instrumentstates appear in the
plurality of windows. 15  9. The method according to claim 8 wherein
different colors are used to indicate correspondence between the
instruments displayed in the windows and instrument selections on the first
softkey menu. 10. The method according to claim 8 or 9 wherein label
identifications of the instruments displayed in the windows appear in the
first softkey menu. 20 11. The method according to claim 9 wherein each
instrument is provided with a label identification and a softkey containing
at least a portion of the label identification for the instrument is
displayed in inverse video in the same color as the associated window
border. 



12. The method according to claim 10 wherein multiple instruments having
the same model number are used, 25      and the row and column addresses of
the instruments having the same model number are displayed to distinguish
between instruments having the same model number. 13. The method according
to claim 11 wherein the label identifications are model numbers, multiple
instru- ments having the same model number are used, and the row and column
addresses of the instruments 30      having the same model numberare
displayed in thefirstsoftkey menu to distinguish between instruments having
the same model number. 14. The method according to any preceding claim
further including enhancing selected images displayed on the screen of the
display, the screen comprising a plurality of rows of pixels, each row of
pixels comprising 35      a line of the display, the method comprising the
steps of. drawing every line of the display once; and drawing selected
lines of the displaytwice, wherein the second time that the line is drawn,
the start and the end points are moved one pixel horizontally to an
adjacent pixel in the respective rows of pixels containing the start and
the end points, respectively; 40           thereby applying pixel
stretching to any selected line on the screen to provide clearer, more
refined Images. 15. The method according to claim 14 wherein the display
system comprises a microprocessor, which handles all I/0, graphics scaling,
and stroke generation functions, and a graphics system processor, which
handles 45      raster conversion of vector information into dots on the
screen, the two processors being operated asyn- chronously, with the
graphics system processor constantly parsing a vector list and writing dots
into a bit map, wherein to avoid any artifacts produced by viewing data on
the screen while the graphics system processor is updating the bit map, two
separate bit maps are used, one of which is viewed while the other is
drawn, the two bit maps being swapped each time the graphics system
processor completes one com- 50      plete scan of the vector list
Patentansprflche 55  1. EinVerfahren zum Einstellen einer Mehrzahl von
Farben, die einer Mehrzahl von Bildern zugeordnetsind, die auf einem
Bildschirm eines Farbanzeigesystems angezeigt sind, mit folgenden
Schritten: Bereitste1len eines Soft-Tastenmenus zur Farbeinstellung
fureinen Anwender, das es dam Anwender er- moglicht, jedes von sechs
Attributen einer Farbe einzustellen, wobel die Attribute eanen Rot-Wert,
GrOn- 24    EP O 396 956 Si1c 111111 11111111111 i    1! Wert, Blau-Wert,
den Farbton, die Sittigungestufe und die Helligkeit umfassen; wobel die
Attribute Rot- Wert, GrOn-Wert und Blau-Wert zu elnem Farbsystem geh6ren
und die Attribute Farbton, Sattigungsstufe und Helligkelt zu einem anderen
Farbsystem geh8ren; Anzeigen einerAnwendereinstellung eines der
Farbattrlbute als esine entsprechende Anderung derAttri- 5       bute des
anderen Farbsystems; wodurch es dem Anwender ermmglicht wird, irgendeine
erwOnschte Farbe auszuwahlen. 2. Verfahren nach Anspruch 1, das ferner den
Schritt des Bereitstellens eines Farbeditors umfaSt, der in derAnzeige und
in einem Oberlagerten Fensterauf dem Bildschirm vorhanden ist, und wobel
das Fenster 10      den RotWert, GrOn-Wert und Blau-Wert als zumindest a)
numerische Ausgaben oder b) Balken in einem Balkengraphformat anzeigt, das
seine Hohe andert, wenn derAnwender den Rot-, GrOn- und Blau-Wert fndert.
3.  Das Verfahren nach Anspruch 2, bei dem das FensterfernerAusgaben des
Farbtons, derSittigungsstufe 16      und der Helligkeit anzeigt, die sich
verandern, wenn der Anwender Werte einstellt, wodurch eine gleich- zeitige
Darstellung aller sechs Attribute geschaffen wird, um es demAnwenderzu
ermoglichen, zu sehen, wie die Farbe durch irgendwelche Anderungen, die be!
elnem der sechs Attribute durchgefflhrt wird, be- einflulit wird. 4.  Das
Verfahren nach Anspruch 1, 2 oder 3, bei das Soft-TastenmenD zur
Farbeinstellung dem Anwender ferner erm8glicht, Farben zu speichern, um
sine Farbtabelle in elnem residenten Farbtabellenregister zu speichern, das
ferner den Schritt des Aufforderns des Anwenders umfaht, um eine
Registernummer ein- zugeben, nachdem derAnwenderdie Soft-Taste zum Sichern
der Farben niederdruckt, und denAnwender danach auffordert, eine
Eingabe-Soft-Taste niederzudrOcken. 



2   S.  Das Verfahren nach Anspruch 1, 2, 3 oder 4, bei derm
dasSoft-TastenmenD zur Farbauswahl es dem An- wonder ferner ermtglicht,
monochrom auszuwihlen, um sine Farbtabelle mit GrOnschattierungen zu la-
den. 6.  Das Verfahren nach Anspruch 1, 2,3,4 oder 5, bel dem das
Soft-Tastenmenrl zur Farbeinstellung es dem 30
Anwenderfernerermqglicht, ein spezlelles FarbenmenO auszuwahlen, um ein
Soft-Tastenmeno zu schaf- fen, das es dem Anwenderermoglicht, zumindest
sine von drei Farbtabellen, die in einem Nur-Lese-Spei- cher vorhanden
sind, auszuwahlen, die zwei Farbtabellen einschlielen, die fir zwei
verbreitete Sehbe- eintrachtigungen optimiert sind, und die sine
Farbtabelle fir eonen Anwender, der mit elner roten Schutz- brille arbeitt,
wie ale oft in optischen Laboratorien angetroffen wird, einschlielet. 35 7.
Das Verfahren nach Anspruch 1, 2, 3, 4, 5 oder 6, bei dem das
Soft-TastenmenD zur Farbeinstellung es dem Anwender ferner ermoglicht, ein
MenO zur Bearbeltung der Farben auszuwahlen, das ferner den Schritt des
Aufforderns des Anwenders umfalt, eine Stiftnummer einzugeben, die einem
der auf dem Bildschirm angezeigten Bilder zugeordnet !st, nachdem der
Anwender zur Bearbeitung der Farbe, in der 40      das ausgewahite Bild
erscheint, die Bearbeite-Farben-Taste niederdrOckt. *            8.  Das
Verfahren nach irgendeinem vorhergehenden Anspruch, das ferner eine
Anwenderwechselwirkung mit der Anzeige einschlielt, wobel der Bildschirm
sine Mehrzahl von Fenstern anzeigt, wobel das System eine Mehrzahl von
Geriten umfa~t, wobel die Geritezustinde fOrrjedes von zurnindest zwei der
Mehrzahl 45      von Geraten in jeweiligen Fenstern gleichzeitig
angezeigtwerden, wobei das Verfahren folgende Schritte umfast:
Bereitstellen einer Gerite-Taste, um sine Sequenz zu initiieren, um auf
zumindest sines der Gerate zu- zugreifen, dessen Geratezustand in einem der
Mehrzahl der Fenster angezeigt !st, um Geriteeinstellun- gen zu indern,
wobei die Gerite-Taste sine Anderung der Einstellungen irgendeines Gerits,
das in ir- 50      gendeinem der Fenster angezeigt !st, das auf dem
Bildschirm erscheint, vereinfacht, wobsi die Gerite- Taste durch oenen
Anwender niedergedrOcktwird, um eine Sequenz zurAuswahl des Gerits, dessen
Emn- stellungen verindert werden sollen, zu beginnen; Reagieren auf das
NiederdrOcken der Gerite-Taste durch den Anwender durch Anzeigen sines
ersten Soft-Tastenmenus mit einer Mehrzahl von Anwenderauswahlen, die den
Geraten entsprechen, deren Ge- 55      ratrezustinde in den Fenstern
erscheinen, die auf dem Bildschirm angezeigt sind; Reagieren auf sin
NiederdrOcken siner Soft-Taste durch den Anwender, die in dem ersten Soft-
Tastenmenul erscheint, durch Anzeigen sines zweiten Soft-Tastenmenus mit
einer Mehrzahl von Anwen- derauswahlen, die den mrglichen Einstellungen des
ausgewihiten Gerats zugeordnet sind; und 25    EP0396956B1
L 111111 '111 M   S  * Reagieren auf das Niederdrilcken einer Soft-Taste
durch den Anwender, die In dem zweltn Soft- TastenmenG erscheint, durch
eine Aktivierungselnrichtung zum Einstellen elnerausgewAhIten Elnstellung
des ausgewAhiten Gerits; wodurch ein Zugriff mit zwei Tastenbetatigungen
auf eln Gerat geschaffen wird, das in Irgendeinern Fen- 5       ster
angezeigt ist, das auf dem Bildschirm angezeigt ist, wodurch die Steuerung
der Gerat, deren Ge- ratezustande in der Mehrzahl von Fenstern erschelnen,
vereinfacht wird. 9. Das Verfahren gemW Anspruch 8, be! dem
unterschledliche Farben verwendet warden, um die Zuord- nung zwischen den
in den Fenstern angezeigten Geriten und den Gerateauswahlen in dem ersten
Soft- 10      Tastenmenfi anzuzelgen. 10. Das Verfahren nach Anspruch 8
oder 9, bei dem die Markierungsidentifikationen der in den Fenstern an-
gezeigten Gerate In dem ersten Soft-TastenmenfG erscheint. 11. Verfahren
gemni Anspruch 9, be! dem jedes Gerat mit einer Markierungsidentifikation
versehen Ist und 15      bei dem eine Soft-Taste, die zumindest elnen
Abschnitt der Markierungsidentifikation fir das Gerat ent- halt, in
inverser Darstellung in derselben Farbe wie die zugeordnete
Fensterumrandung gezelgt ist. 12. Das Verfahren gerngS Anspruch 10, bei dem
mehrere Gerate, die dieselbe Modellnummer haben, ver- wendetwerden, und die
Zeilen- und Spaltenadressen derGerate, die dieselbe Modellnummer haben, an-
ao      gezeigt werden, um zwischen den Geraten mit derselben Modellnummer
zu unterscheiden. 13. Das Verfahren gemiSAnspruch 11, bei dem die
Markierungsidentiflkationen Modellnummem sind,wobel 



mehrere Gerfite mit derselben Modellnummer verwendet werden, und die
Zeilen- und Spaltenadressen der Gerite mit derselben Modellnummer in dem
ersten Soft-TastenmenfG angezeigt sind, um zwischen 25      Gerfiten mit
derselben Modellnummer zu unterscheiden. 14. Das Verfahren gemAi
irgendeinem vorhergehenden Anspruch, des ferner die Verbesserung von ausge-
wAhiten Bildern einschlieft, die auf dem Bildschirm derAnzeige
angezeltsind, wobel der Bidschirm sine Mehrzahl von Pixeizeilen umlfait,
wobei jade Pixeizeile eine Unie der Anzeige umfallt, wobei des Ver- 30
fahren folgende Schritte urnfalt: Zeichnen jeder Linie derAnzeige einmal;
und Zebchnen ausgewihiter Unien der Anzeige zwelmal, wobei beim zweiten
Mal, wenn die Linie gezeichnet wird, der Start- und Endpunkt um sin Pixel
horizontal zu einern benachbarten Pixel in derjeweiligen P1- xelzeile, die
den Start- bzw. Endpunkt enthalt, bewegt warden; 3C      wodurch
aufjegliche ausgewahite Linie aufdem Bildschirm sine Pixel-Streckung
angewandtwird, um Ida- rere, feinere Bilder zu schaffen. 15. DasVerfahren
gerniAnspruch 14, be! demdasAnzeigesystem einen Mikroprozessor, deralle
EIA, Gra- phikskallerungen und TastenbetItigungserzeugungsfunktionen
handhabt, und einen Graphiksystempro- 40      zessor umfa~t, der die
Rasterumwandlung von Vektorinformationen in Punkte auf dem Bildschirm hand-
habt, wobei die zwei Prozessoren asynchron betileben werden, wobei der
Graphiksystemprozessor kon- stant eine Vektorliste analysiert und Punkte in
aine Bittabelle schreibt, wobei, um irgendwelche Artefakte zu vermeiden,
die durch Darstellung von Daten auf dem Bildschirm erzeugt werden, wahrend
der Gra- phiksystemprozessor die Bittabelle aktualisiert, zwei getrennte
Bittabellen verwendetwerden, von denen 4       siene angezeigt wird,
wahrend die andere gezeichnet wird, wobei die zwei Bittabellen jedesmal
ausge- tauscht warden, wenn der Graphiksystemprozessor eine vollstindige
Abtastung derVektorliste beendet. Revendications 60 1. Un procede
d'ajustement d'une s6rie de couleuns associ6es a une serie d'images
affich6ees sur un ecran d'un systeme d'affichage en couleurs comprenant les
6tapes consistant a: fournir a l'utilisateur, pour l'ajustement de
couleurs, un menu a touches programmables qui permet a l'utilisateur
d'ajuster chacun des six attributs d'une couleur, les attributs comprenant
la valeur rouge, 55      la valeur verte, la valeur bleue, la taints, la
saturation, et la luminosite; les attributs de valeur rouge, de valeur
verte, et de valeur bleue appartenant A un systeme de couleurs et les
attribute de teinte, de satu- ration et de luminosit6 appartenant A un
autre systeme de couleurs; afficher un ajustement, effectue par
l'utilisateur, de lun desdits attributs de couleurs en tant quo 26    EP 0
396 956 B1I 1 11 111111 HiL 1  111 1 11111 variation correspondante dane
les attribute de l'autre systeme de couleurs; en permettant ainsi a
l'utilisateur de choisir une couleur souhait6e quelconque. 2.  Le procede
selon la revendication 1, qul comprend en outre l'6tape consistant a
fournir un 6diteur en cou- 5       lour r6sident dans I'affichage et une
fenetre superposee sur lMecran, la fenetre affichant en outre la valeur
rouge, la valour verte et la valour bleue, sous au moins lune de deux
formes a) des lectures numeriques et b) des barres, dans un format de
graphe A barres, qui varient en hauteur au fur et A mesure quo l'uti-
lisateur modifie les valeurs rouge, verte et bleue. 10  3.  Le proced6
solon la revendication 2, dans lequel la fenetre aff iche en outre, pour la
tointe, la saturation etla luminosite, des lectures quil varientau furet a
mesure que l'utilisateurajusto des valeurs, en r6alisant ainsi un affichage
simultan6 de la totalite des six attributs pour permettre A l'utilisateur
de volr l'impact, sur la couleur, de toutes modifications en cours
d'execution sur 'un des six attribute. s   4.  Le proc6de solon la
revendication 1, 2 ou 3 dans lequel le menu A touches programmables destin6
A l'ajus- tement de couleurs permeten outre A l'utilisateur de
sauvegarderdes couleurs pour memoriserune carte de couleurs dane un
registre resident de cartes de couleurs, le procede comprenant en outre
l'6tape consistant A inviter l'utilisateur A entrer un num6ro de registre
quand l'utillsateur a actionne la touche pro- grammable de sauvegarde de
couleurs et A inviter ensulte l'utilisateur A actionner une touche program-
mable d'entree. 20 



S.  Le procede solon la revendication 1, 2, 3, ou 4 dans lequel le menu A
touches programmables destine A l'ajustementde couleurs permeten outre A
l'utilisateurde choisirune touche designee comme monochro- me pour charger
une carte en couleurs A nuances de vert. 25  6.  Le proc6d6 selon la
revendication 1, 2, 3,4, ou 5 dans lequel le menu A touches programmables
destin6 a l'aJustement de couleurs permet en outre A l'utillsateur de
cholsir un menu special de couleurs pour ea- liser un menu A touches
programmables qul permeta. l'utilisateur de choisir une carte au molns
parmi trobs cartes en couleurs, residentes en memoire morte, qui
comprennent deux cartes en couleurs optimi- sees pour deux influences
d6favorables visuelles communes, respectivement, et une carte en couleurs
30      destinee A un utilisateur qui travaille avec des lunettes rouges
quo Ion trouve frequemment dans des laboratoires optiques. 7.  Le procede
solon la revendication 1, 2,3,4,5, ou 8 dans lequel le menu A touches
programmables destine a I'ajustement de couleurs permet en outre A
l'utillsateur de choisir un menu d'ditlon de coulours, le pro- 35      cede
comprenant en outre I'dtape consistent A Inviter l'utilisateur a entrer,
quand l'utilisateur a actionne la touche d'edition en couleurs, un numero
de plume qui correspond a l'une des images affichees sur l'ecran pour
editer la couleur dans laquelle l'image choisie apparatt 8. Le procede
selon l'une revendication precedente quelconque qui inclut en outre une
interaction de l'uti- 40      lisateur avec l'affichage, I'ecran affichant
une serie de fenetres, le systeme comprenant une serie d'ins- truments, des
etats d'instruments qui concernent chacun d'au moins deux instruments de la
serie des instruments etant affiches simultanement dans des fenetres
respectives, le procede comprenant les Ata- peas consistent A: prevoir une
touche d'instrument pour lancer une sequence permettant d'acc6der A au
moins l'un 45      des instruments, dont I'etat d'instrument esten cours
d'affichage dans l'une des fenitres de la sere, afin de modifier des
reglages d'instrument, la touche d'instrument servant A faciliter une
modification des re- glages d'un instrument quelconque choisi dane une
fenetre quelconque qui apparaitsur l'ecran, la touche d'instrument Atant
actionnee par un utilisateur pour lancer une sequence de choix de
l'instrument dont les reglages doivent Otre modifies; 50
r6pondre A un actionnementdo la touche d'instrument par l'utilisateuren
affichantun premier menu A touches programmables qui inclut une serie de
choix offerts A l'utilisateur qui correspondent aux ins- truments dont les
etats d'instruments apparaissent dans les fenetres affichees sun l'ecran;
repondreA l'actionnementd'une touche programmable parl'utilisateur, qui
apparaltdans le premier menu de touches programmables, en affichant un
deuxieme menu de touches programmables qui inclut 55       une eerie de
choixofferts A l'utilisateurqui correspondent ades reglages disponibles de
l'instrumentchoi- si; et repondre A un actionnement, par l'utilisateur,
d'une touche programmable qui apparalit dans le deuxieme menu de touches
programmables en validant des moyens d'ajustement d'un reglage choisi de 27
EP 0 396 956 Bi * C   L   1M   S * I'instrudment cholsi. en realisant alnas
un acces en deux actionnements A un instrument af ich6 dans une fenetre
quel- conque affbchee sur l'cran, ce quil facilite une commande des
Instruments dont lea etats d'nstruments apparaissent dens la serie des
fenetres. 5 9. La procbde selon la revendicstion 8, dans lequel des
couleurs differentes sont utillsees pour indiquer une correspondance entre
les instruments affchhes dans les fenetres etdes choix d'instruments sur le
premier menu a touches programmables. tO  10. Le procede selon la
revendlcation 8 ou 9 dans lequel des identifications par etiquettes sur les
instruments affiches dans les fenetres apparabsent dans le premier menu A
touches programmables. 11. Le proced6 salon la revendicstion 9, dans lequel
chaque Instrument eat pourvu d'une identification par etiquette, st uns
touche programmable contenant au moins une partie de l'identification par
6tiquette pour 15 llnstrument est afflce on video inverse a la meme couleur
que le cadre de fenetre associe. 12. Le procede selon la revendication 10,
dans lequel de multiples Instruments dont le numero de modble 



est le meme sont utilises, et [es sdresses de rangee, de colonne des
instruments dont le numero de mo- -le est le meme sont affiches de manlere
a distinguer entre des instruments dont le numero de modele est le moms. 20
I3  Le proc6dh solon la revendication 11 dans lequel les identifications
par etiquettes sont des numeros de modele, de multiples instruments dont to
numero de modele est le meme sont utilises, et les adresses do rang6e et de
colonne des instruments dont le numero de modele est le meme sont affich6es
dans le premier menu A touches programmables afin de distinguer entre les
instruments dont le numero de mo- 25      dele est Is meme. 14. Le procede
solon une revendication precedente quelconque incluant en outre une
amelioration d'images choisies afficheos sur 'ecran de t'affichage, I'ecran
comprenant une sere de rangees de pixels, chaque rangee de pixels
comprenant une ligne de l'affichage, le procede comprenant les etapes
consistant A: 30           tracer une tois chaque ligne de I'affichage; et
tracer deux fots des lignes cholsies de l'affichage, les points de debut et
de fin etant deplaces ho- rizontalement, la deuxibme tois ob la ligne eat
trac6e, vers un pixel adjacent dans les rangees respectives de pixels
contenant les points de debut et de fin, respectivement; en appliquant une
extension de pixels A une ligne choisie quelconque sur t'ecran afin de
ral-iser 35      des Images plus claires, plus affinbes. 15. Le procede
solon la revendication 14, dans lequel le systbmne d'affichage comprend un
microprocesseur qui traite toutes lee fonctions d'entrlelsortie, de miso A
l'echelle de graphiques, et de generation d'ac- tionnement, et un
processeur du systbme de graphiques qui traits une conversion en reseau
d'une infor- 40      mation de vecteur en points sur l'cran, les deux
processeurs etant mis en oeuvre de fa4on asynchrone, le processeur du
systent de graphiques analysant constamment une liste de vecteurs et
ecrivant des points dans une carte de bits, deux cartes de bits dont l'un
east vue tandis quo l'autre est en cours de tragage btant utilisbas afin
d'viter tous parasites prodults par l'observation de donnees sur l'ecran
tandis qua le processeur du systbme de graphiques est en train de mettre A
jour la carte de bits, les deux cartes 45      de bits etant dchang~es 'une
contre l'autre chaque fois quo le processeur du systbme de graphiques
compl~te un balayage complet de la liste des vecteurs. 50 65 28    


