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ABSTRACT 

An integrated control and display system for operating a 
plurality of separate computer systems each having a visual 
display, includes at least one cursor control device for seam 
lessly moving a cursor among the visual displays of the sepa 
rate computer systems, the cursor control device operating to 
control the computer system associated with the display on 
which the cursor appears. 
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GLOBAL INPUT DEVICE FOR MULTIPLE 
COMPUTER-CONTROLLED MEDICAL 

SYSTEMS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 1 1/670,930, filed Feb. 2, 2007, which is 
now U.S. Pat. No. 7,567,233, and issues Jul. 28, 2009, and 
claims priority to U.S. Provisional Patent Applications 
60/871,774, filed Dec. 22, 2006, and 60/842,633, filed Sep. 6, 
2006. The disclosures of the above-referenced applications 
are incorporated herein by reference. 

BACKGROUND 

0002. This invention relates to a consolidated user inter 
face systems and methods and in particular, to an interface for 
operating multiple medical systems. 
0003. Many of today's most advanced and effective diag 
nostic and therapeutic procedures involve the coordinated use 
of multiple separate medical systems. Each of these separate 
medical systems may include its own visual display and its 
own input device. As a result, the visual displays and input 
devices can take up valuable space in the procedure room, as 
they must be placed in position for convenient access and use. 
These multiple displays and input device also pose a risk of 
confusion among the various displays and input devices. 

SUMMARY 

0004 Generally, the present invention relates to the seam 
less, workflow-driven operation of multiple separate medical 
systems. Embodiments of the present invention provide sys 
tems and methods for the operation of two or more medical 
systems, each having a visual display and standard input 
devices. 
0005 Generally a preferred embodiment of a system for 
controlling multiple separate medical systems comprises a 
display with an active display portion and an inactive display 
portion, an input device, and a controller for selecting one of 
the medical systems whose visual display is displayed on the 
active region of the display and which is controlled by the 
input device. For the purpose of this disclosure, “active' 
means that the corresponding medical system or remote com 
puter has been selected for both inputs and outputs. The 
controller selects the medical system at least in part according 
to a predetermined routine based upon the procedure being 
performed. Alternatively or additionally, the controller 
selects the medical system at least in part based upon infor 
mation from at least one of the medical system. Alternatively 
or additionally, the controller selects the medical system at 
least in part based upon user selection. 
0006 Generally a preferred embodiment of a method for 
controlling multiple separate medical systems comprises dis 
playing the visual display output of one of the medical sys 
tems on a dedicated active display area, and displaying the 
visual display output of at least one non-selected medical 
systems on an inactive display area; communicating com 
mands from at least one input device to the medical system 
whose visual display output is being displayed on the active 
area, and actively switching the medical system whose visual 
display output is displayed on the active area. The medical 
system whose visual display output is displayed on the active 
display area is selected at least in part according to a prede 
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termined order based upon the type of procedure being per 
formed with the medical systems. Alternatively or addition 
ally, the medical system selected to have its visual display 
output displayed on the active display is selected at least in 
part based upon input received from at least Some of the 
medical systems. Alternatively or additionally the medical 
system selected to have its visual display output displayed on 
the active display is selected at least in part based upon user 
input. 
0007. In another preferred embodiment, multiple active 
displays of multiple medical systems are provided on the 
composite display, and the movement of a user input device 
Such as a computer mouse is seamlessly tracked by a proces 
sor and actively assigned to the appropriate medical system 
based on the location of the mouse within the composite 
display. 
0008 Embodiments of this invention provide systems and 
methods facilitating the operation of multiple separate medi 
cal systems, simplifying the procedure control site and reduc 
ing the risk of confusion. 

BRIEF DESCRIPTION OF DRAWINGS 

0009 FIG. 1 is a schematic view of a preferred embodi 
ment of a system for controlling multiple medical devices in 
accordance with the principles of this invention; 
0010 FIG. 2 is an elevation view of an example display of 
a system for controlling multiple medical devices in accor 
dance with the principles of this invention; 
0011 FIG. 3 is a schematic view of a preferred embodi 
ment of a consolidated user interface for performing multi 
step medical procedure utilizing a plurality of separate medi 
cal systems; 
0012 FIGS. 4A and 4B are schematic diagrams illustrat 
ing one possible method of highlighting the display from a 
separate medical system on the composite display; 
0013 FIGS. 5A and 5B are schematic diagrams illustrat 
ing one possible method of highlighting the display from a 
separate medical system on the composite display; 
0014 FIGS. 6A and 6B are schematic diagrams illustrat 
ing one possible method of highlighting the display from a 
separate medical system on the composite display; 
(0015 FIGS. 7A and 7B are schematic diagrams illustrat 
ing one possible method of highlighting the display from a 
separate medical system on the composite display; 
0016 FIGS. 8A and 8B are schematic diagrams illustrat 
ing one possible method of highlighting the display from a 
separate medical system on the composite display; 
(0017 FIGS.9A,9B and 9C are schematic diagrams illus 
trating possible implementations of the prompts that are dis 
played on the composite display; 
0018 FIG. 10A is a schematic diagram of a display show 
ing control buttons for scrolling through prompts through the 
workflow; 
0019 FIG. 10B is a schematic diagram of a display show 
ing an example of the change of appearance of the cursor; 
0020 FIG. 11 is a perspective view of one implementation 
of various embodiments of the systems of this invention; 
0021 FIG. 12 is a view of a composite display illustrating 
the reconfiguration of the display in accordance with the 
workflow; 
0022 FIG. 13 is a view of a composite display illustrating 
the reconfiguration of the display in accordance with the 
workflow; 
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0023 FIG. 14 is a view of a composite display illustrating 
the reconfiguration of the display in accordance with the 
workflow; 
0024 FIG. 15 is a schematic diagram of the architecture of 
one possible system implementing various embodiments of 
this invention; 
0025 FIG. 16 is a schematic diagram of some of the com 
ponents of a possible system implementing the various 
embodiments of this invention; 
0026 FIGS. 17A and 17B are views of the composite 
display, illustrating the apparent movement of the a single 
cursor across the composite display; and 
0027 FIGS. 18A and 18B are views of the composite 
display, illustrating the use of a single input device to control 
multiple systems depending upon the positioning of the cur 
SO 

0028 FIGS. 19A and 19B show a diagram of a number of 
components and systems networked via a USB controller. 
0029 Corresponding reference numerals indicate corre 
sponding parts throughout the several views of the drawings. 

DETAILED DESCRIPTION 

0030 A preferred embodiment of a system for controlling 
multiple medical systems is indicated generally as 20 in FIG. 
1. As shown in FIG. 1, the system 20 is adapted for use in 
controlling two or more separate medical systems. For 
example as shown in FIG. 1 the system 20 is adapted for 
controlling three separate medical Systems, a remote naviga 
tion system 22, a localization system 24, and an X-ray imag 
ing system 26. While the preferred embodiment is described 
in the context of three systems 22, 24, and 26, the invention is 
not so limited, and can be used with any number of medical 
systems, and furthermore can be used with additional or 
different medical systems such as an Ultrasound imaging 
system or an ECG recording system. Each of these separate 
medical systems preferably generates visual display data, and 
preferably also is adapted to receive input commands from an 
input device. Most of these separate medical systems are PC 
or computer based, with a conventional monitor, and a con 
ventional input device Such a keyboard and mouse, track ball, 
joy Stick, etc. 
0031. In this preferred embodiment the system 20 includes 
a display 28, having an active display area 30 and a passive 
display area 32. The active and passive display areas 30 and 
32 can be dedicated portions of a single display device, or 
they can be dynamically determined portions of a single 
display device, or they can be portions of separate display 
devices, which are preferably integrated together. 
0032. In this preferred embodiment the system 20 also 
includes at least one input device. Such as a keyboard 34 
and/or a mouse36. The system 20 can also include additional 
or different input devices such as track balls, joysticks, haptic 
devices, touch screens, etc. 
0033. In this preferred embodiment the system 20 also 
includes a controller 38, which in this preferred embodiment 
includes a computer, such as PC 40. The computer is pro 
grammed to display the visual display data from a selected 
one of the medical systems (e.g. one of systems 22, 24, and 
26) on the active area 30 of the display 28. The computer is 
also programmed to provide control signals from the input 
devices (e.g. keyboard 34 and mouse 36) to the selected 
medical system, so that the input devices control the medical 
system whose visual display data is displayed on the active 
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display area 30 of the display 28. This helps eliminate con 
fusion in operating the separate medical systems in the course 
of a procedure. 
0034. In this preferred embodiment the computer is pref 
erably programmed to intelligently select the medical system 
based at least in part upon a predetermined routine for the 
medical procedure being performed. Thus, for example, some 
identification of the medical procedure being performed is 
provided to the computer, and the computer then selects the 
medical system to display in the active display area 30 of the 
display 28. For example this selection can be made based on 
the time since the start of the procedure, based upon indica 
tions of completion of various phases of the procedure either 
obtained from the various medical systems or from the user. 
For example after a particular action or command using one 
medical system, the computer may be programmed to auto 
matically select another medical system. Alternatively or in 
addition, the computer may select the medical system at least 
in part based upon information received from the various 
medical systems. For example if the computer receives an 
alarm from a particular system, it might automatically select 
that system to facilitate the user's response to the alarm. 
Alternatively or in addition, the computer may select the 
medical system at least in part based upon information 
received from the user, including an express instruction to 
switch to a different medical system. 
0035. In particular the computer can be programmed to 
select the medical system based at least in part on a predeter 
mined routine for a given medical procedure, and can take 
into account signals, including emergency signals, from the 
various medical systems being used, as well as inputs from 
the user reflecting the starting or completion of various phases 
or steps of the procedure, and specific requests to select a 
specific medical system. 
0036. As shown in FIG. 2, the active display portion 30 of 
the display 20 is preferably more prominent, for example in 
size and in location, than the inactive display portions 32. 
Thus it is immediately apparent what System is being actively 
displayed, and what system will be controlled by the use of 
the input devices (e.g. keyboard 34 and mouse 36). When the 
computer automatically changes selection of the medical sys 
tem, there is preferably some sort of indication prior to the 
switch, and preferably some visible and/or audible signal at 
the switch. Furthermore, in one embodiment the input devices 
(e.g. keyboard 34 and mouse 36) may be temporarily locked 
out just prior to the switch until just after the switch, to reduce 
the risk that commands intended for one system are commu 
nicated to a different system. 
0037. The computer 40 can be programmed to prompt the 
user through a predetermined sequence of steps to conduct 
the procedure, the program automatically changing the 
selected medical system as the user responds to the on Screen 
prompts, thereby automatically passing control of appropri 
ate medical system to the keyboard 34 and mouse 36 (or other 
input devices) at the appropriate times. A portion of the dis 
play 28 can be dedicated to displaying prompts, or the 
prompts can be dynamically allocated. 
0038. For example a Clinical Workflow Manager program 
can be run on the computer 40 to direct the user to perform the 
steps necessary to perform the procedure, such as setting up 
an imaging, localization, and magnetic navigation Systems 
for performing a procedure with magnetically navigated 
devices, and to make the systems required to perform the 



US 2010/00973 15 A1 

procedure accessible to the user via the system 20, and in 
particular the display 28 and the keyboard 34 and mouse 36. 
0039. The Clinical Workflow Manager Program might 
begin with a prompt on the display 28 to “Import Pre-Op 
image' or similar designation. When the user selects this, a 
Pre-Op window is opened, and a dialog box enables selection 
of the appropriate image. The image is loaded into the Pre-Op 
window. A prompt on the display 28 then prompts the user to 
move to the next step of acquiring a first X-ray image for 
registration. 
0040. During the acquisition of the first X-ray image for 
registration the user takes an X-ray image, and the active 
portion 30 of the display 28 displays the same image as the 
X-ray monitor. The X-ray system controls (Zoom level, frame 
rate, window width, window level, etc.) are available on this 
“Live X-ray” display using the keyboard 34, mouse 36, or 
other input devices. As the user moves a cursor across this 
active portion 30 of the display 28 with the mouse 36, mouse 
movements are suitably scaled by the processor and fed to the 
X-ray system computer. Mouse clicks are also fed to the X-ray 
system computer. Thus X-ray system control settings may be 
changed if desired. When the user presses the X-ray foot 
Switch to acquire an X-ray image, the user can directly 
observe the image on the active portion 30 of the display. The 
image is automatically stored to a separate “Reference X-ray 
window when the mouse cursor is in the appropriate display 
area on the composite display corresponding to the X-ray 
system. 
0041. The Clinical Workflow Manager can then display a 
prompt on the display 28 to prompt the user to move to the 
next step of acquiring a second X-ray image for registration, 
the second X-ray image possibly being acquired at a different 
angle with respect to the patient. The X-ray system controls 
are accessible to the user from the “Live X-ray' window. 
When the second image is also selected, the Clinical Work 
flow Manager can then display a prompt on the display 28 to 
move to the next step of marking landmarks on the pair of 
X-ray images. A pair of X-ray images is displayed to the user 
on the active portion 30 of the display. After the user marks a 
set of corresponding points on the two images (thus defining 
a set of 3D points through epipolar geometry) using the key 
board 34 and mouse 36, the Clinical Workflow Manager can 
then display a prompt on the display 28 to select correspond 
ing points on the Pre-Op image. The Clinical Workflow Man 
ager can then display the Pre-Op image in the active portion 
30 of the display 28. The user may rotate and translate the 
Pre-Op image as desired and select a set of landmarks. The 
landmarks can be matched with the corresponding set of 
X-ray landmarks from the previous step and the system 
effects a registration between the Pre-Op image and X-ray 
coordinates. 

0042. The Clinical Workflow Manager can then display a 
prompt on the display 28 to start Auto Map moves (apply 
preset field sequence, etc.) and Switch the localization/map 
ping system display to the active portion 30 of the display 28. 
A sequence of moves is made and the user may move the 
mouse 36 to select and “freeze' points as one would typically 
do with a localization system in order to create an anatomical/ 
ECG map. Mouse moves made on (or with reference to) the 
action portion 30 of the display 28 are suitably scaled and fed 
to the localization system computer, so that localization user 
interface tools can be accessed and used via system 20. 
0043. The mapping process continues until a complete or 
Suitable anatomical map is obtained. The Pre-Op image may 
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at any time be displayed as well upon user selection, so that 
anatomical targets can be selected from this image as loca 
tions to drive the catheter to (in order to further refine a map. 
for instance). This sequence outlines a mapping procedure 
that can be carried out with the system 20 coordinating sepa 
rate imaging and localization and navigation systems. 
Although this sequence demonstrates an implementation 
with user selected screen displays on the system 20, other 
variations can consist entirely of an automated selection of 
displays (for instance: (i) as soon as an X-ray is transferred, 
the computer picks the next window? system to display, or (ii) 
instead of prompting the user to select the next display as in 
the above, the processor directly switches the display as 
appropriate), or a combination of automatically selected and 
user selected displays at various steps. Likewise, the displays 
of various systems such as Localization system, ECG System, 
blood pressure monitoring system, X-ray, Ultrasound or other 
imaging system, remote navigation system, and so on can be 
displayed on the Consolidated UI in various sequences as 
appropriate for the procedure. 

Operation 

0044. In the preferred embodiment shown in FIG. 1, a 
single keyboard 34 and mouse 36 is attached to the control 
ling PC 40. This PC 40 produces a background image output 
to a video output that is combined with other clinical video 
streams by a Video scaler/multiplexer 42. The scaler multi 
plexer does the image processing necessary to produce an 
integrated display. An example of an available video scaler/ 
multiplexer is the TVOne C2-7100 w/RS-232 control. It pro 
vides two programmable PIP (Picture in picture) windows 
overlaid on a main window and accepts multiple DVI and 
VGA inputs with an HDTV output. 
0045. A software program on the controlling PC 40 moni 
tors the keyboard 34 and mouse 36 and passes information on 
as necessary to the remotely switchable kVm 44 The remotely 
Switchable kVm 44 routes keystrokes to the appropriate medi 
cal system computer as commanded by the controlling PC. 
An example of a remote KVM that could do this is the Black 
Box KV3108SA-R5, 8 port controllable KVM 
0046. The medical systems (e.g. systems 22, 24, and 26) 
can have their own mouse/keyboards that serve as backup 
controls. These could be attached via keyboard splitter and 
mouse splitter cables. 
0047. Of course the system 20 does not have to use a PC 
40, and instead any device capable of producing a video 
image could be substituted. The computer would need to at 
least have a microprocessor with Some software. Any clinical 
video producing device that could be controlled by a key 
board/mouse would be plugged into the KVM. It is possible 
that some medical systems will only produce video display 
data, and not accept inputs. These devices could nonetheless 
be integrated with the system 20, and displayed at appropriate 
times on the active display area 30 of the display 28, even 
though the input devices do not provide any control signals. 
0048. A second embodiment of a consolidated user inter 
face in accordance with the principles of this invention is 
indicated generally as 100 in FIG. 3. The system 100 is 
adapted for operating a plurality of separate medical systems 
in order to conduct a medical procedure. As shown in FIG. 3, 
the system 100 can be used to coordinate and control multiple 
separate pc-based medical systems, a medical navigation sys 
tem 102 for orienting and/or advancing a medical device in an 
operating region in a Subject, a medical localization system 
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104 for determining the position and/or orientation of the 
medical device in the operating region; and an imaging sys 
tem, Such as an X-ray imaging System, for imaging the oper 
ating region. Of course, additional or different PC-based 
medical systems could be controlled by the system 100. Fur 
thermore, the separate medical systems do not have to be 
PC-based, and could be controlled by some other type of 
computer. However each of the separate medical systems 
preferably accepts user inputs via input devices such as key 
boards, mice, track balls, etc., and preferably generates an 
associated visual display. 
0049. Each of the separate systems 102, 104, and 106 are 
operatively connected to the CPU 108 of the system 100. This 
connection can be a dedicated wire or wireless connection, or 
connection via a network. The CPU 108 is programmed to 
display the associated displays of at least two of the separate 
medical systems on a composite display 110. The composite 
display 110 is preferably a single display, such an LCD flat 
panel display, a CRT display, a plasma display, or a projection 
display. However, the composite display could comprise a 
plurality of separate displays that are associated together in a 
manner for convenient viewing by users. 
0050. As shown in FIG. 3, the composite display 110 has 
a portion 112 for displaying the associated display of the 
navigation system 102, a portion 114 for displaying the asso 
ciated display of the imaging system 104, and a portion 116 
for displaying the associated display of the localization sys 
tem 106. These portions 112, 114, and 116 can be dedicated 
to displaying the associated display of a particular system, or 
they can be dynamically assigned. The composite display 110 
may also include a portion 118 for prominently displaying the 
associated display of a selected separate medical system. 
0051. The system 100 also includes input devices, such as 
a keyboard 120 and mouse 122 for operating the system and 
selectively controlling the separate medical systems. Other 
input devices can be provided in addition to, or instead of the 
keyboard 120 and mouse 122. 
0052. In this preferred embodiment the CPU is also pro 
grammed to sequentially display prompts 124 for at least 
Some of the steps of a multistep medical procedure on the 
composite display 110. These prompts 124 can be a detailed 
description of the step, or a more abbreviated message rec 
ognizable to the user. The prompts can include text or sym 
bolic characters, and are preferably displayed on a dedicated 
portion or window 126 on the composite display. 
0053. The system 100 can display all of the prompts 124 
simultaneously, or a subset of the prompts (FIGS.9A,9B), for 
example the current prompt, and the immediately preceding 
and immediately succeeding prompt (FIG.9B), or even just a 
single prompt (FIG.9C). As shown in FIG.9, the user may be 
able to Scroll through the prompts, for example with a con 
ventional display scroll bar 128, or the system may advance 
through the prompts automatically, for example in response 
to detecting that a step has been completed, or in response to 
the user indicating through user interface means that a step 
has been completed. Where more than one prompt is dis 
played, the system preferably also provides some indicator of 
the current step, for example with a special character, such as 
an arrow 130, or by displaying the prompt in a different 
appearance (such as a difference size, color, or brightness) as 
shown in FIG.9B. 
0054) The CPU 108 is preferably programmed to auto 
matically change the composite display 110 if completing the 
currently prompted step involves use of one of the separate 
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medical systems. This change in the composite display 110 
can take many forms. For example, it can be adding the 
display of the involved computer controlled medical system 
to the composite display as is shown FIGS. 4A and 4.B. In 
FIG. 4A, the associated display of the localization system is 
not displayed on the composite display. In FIG. 4B, when the 
prompt 124 calls for the use of the localization system, the 
associated display of the localization system is displayed at 
116, to facilitate the use of the localization system. 
0055 Alternatively the CPU can be programmed to high 
light the display of the involved computer controlled medical 
system if it is already being displayed on the composite dis 
play 110. Highlighting the display of the involved computer 
controlled medical system can be accomplished by display 
ing the associated display of the involved computer con 
trolled medical system in a prominent location, as shown in 
FIGS.5A and 5B. In FIG. 5A, the associated displays of the 
navigation system, the imaging system, and the localization 
system are all displayed on the composite display 110. In FIG. 
5B, when the prompt 124 calls for the use of the localization 
system, the associated display of the localization system is 
displayed on the prominent portion 118 of the display 110. 
replacing the associated display of the navigation system. 
0056 Alternatively, highlighting the display of the 
involved computer controlled medical system can be accom 
plished by resizing the associated display of the involved 
medical system as shown in FIGS. 6A and 6B. In FIG. 6A, the 
associated displays of the navigation system, the imaging 
system, and the localization system are all displayed on the 
composite display 110, with the associated display of the 
navigation system being enlarged to facilitate the use of the 
navigation system. In FIG. 6B, when the prompt 124 calls for 
the use of the localization system, the associated display of 
the localization system is enlarged to facilitate the use of the 
localization system. 
0057 Alternatively, highlighting the display of the 
involved computer controlled medical system can be accom 
plished by applying a border or other indicator to the associ 
ated display of the involved medical system as shown in 
FIGS. 7A and 7B. In FIG. 7A, the associated displays of the 
navigation system, the imaging system, and the localization 
system are all displayed on the composite display 110, with 
the associated display of the navigation system having a 
prominent border. In FIG. 7B, when the prompt 124 calls for 
the use of the localization system, a border is displayed 
around the associated display of the localization system. 
0.058 Alternatively, highlighting the display of the 
involved computer controlled medical system can be accom 
plished by changing the color or brightness of the involved 
medical system as shown in FIGS. 8A and 8B. In FIG. 8A, the 
associated displays of the navigation system, the imaging 
system, and the localization system are all displayed on the 
composite display 110. In FIG.7B, when the prompt 124 calls 
for the use of the localization system, the intensity of the 
associated display of the localization system is increased. 
0059. Of course some other manner of highlighting can be 
used, the highlighting serving to quickly identify to the user, 
the display from the medical system that is involved in the 
current step, and/or facilitating the use of the display from the 
medical system that is involved in the current step. 
0060. The system 100 may be able to automatically detect 
the completion of the step associated with the prompt of the 
current step, and automatically advance the prompt. Alterna 
tively, the user can operate a “completed 130 or “next 132 
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control (FIG. 10) to cause the system 100 to display the 
prompt for the next step. The prompts can be predetermined 
for a selected procedure, and for example recalled from 
memory or storage. Alternatively, the prompts can be 
dynamically generated based at least in part from user com 
mands, and/or inputs from the various medical systems. Thus, 
for example the system 100 might present the user with two or 
more alternatives, and the user can select one of the alterna 
tives using selection buttons 134. The system 100 may also 
make the appropriate selection for the user, and display just 
the appropriate selection based in part on user inputs and/or 
inputs from the various medical systems. 
0061. In the preferred embodiment the composite display 
110 is configured so that the input devices control a single 
displayed cursor, and wherever the displayed cursor is 
located, the input devices, such as the keyboard and mouse, 
can be used to operate whatever system is associated with the 
display over which the cursor is positioned. Thus, by manipu 
lating the input devices the user can move the cursor over then 
entire composite display 110, and when the cursor is posi 
tioned over the portion displaying the associated display of 
one of the separate medical systems, the input devices can be 
used to operate that medical system. In this embodiment, 
more than one of the medical system displays on the compos 
ite system is active. The assignment of the input device or 
computer mouse position to the appropriate medical system is 
performed by the controller processor, which scales the 
mouse cursor movement over the composite display based on 
the current absolute mouse position so as to seamlessly tie the 
mouse to the appropriate medical system display on the com 
posite display. The controller unit assigns, routes, and feeds a 
corresponding USB output to the appropriate medical system 
computer. In this manner a single display (the composite 
display 110), and a single set of input devices (the keyboard 
and mouse) can be used to control the navigation system, 
imaging system, localization/mapping System, and so on, 
independently of the separate displays and separate indi 
vidual input devices of those systems. 
0062. Thus embodiments of the methods and apparatus of 

this invention provide away for a user to operate a plurality of 
separate computer systems, by displaying the displays from 
each of a plurality of separate computer systems on a com 
posite display; and operating a cursor control device to 
manipulate a cursor on the composite display (including on 
the displays of the separate computer systems), and operating 
the cursor control to operate the separate computer system 
whose display corresponds to the location of the cursor on the 
composite display. The cursor manipulated on the composite 
display may change appearance when it is positioned over at 
least a Subset of the displays of the separate computer sys 
temS. 

0063. In accordance with another embodiment of this 
invention, a control can be provided for operating a plurality 
of separate computer systems. The control comprises a com 
posite display; a video system for receiving display input 
from each of the plurality of separate computer systems and 
displaying it on the composite display; a processor, a distri 
bution system connected to the processor and to each of the 
separate computer systems, and a cursor control device con 
nected to the distribution system, the distribution system 
receiving input from the cursor control device and commu 
nicating the input to the processor, and communicating cursor 
control input generated by the processor to at least one of the 
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separate computer systems when the cursor on the composite 
display is on the display corresponding to that separate com 
puter system. 
0064. In accordance with another embodiment of this 
invention, a method of operating a plurality of separate com 
puter systems is provided. The method comprises displaying 
the separate displays from each of the plurality of separate 
computer systems on a composite display; translating inputs 
generated by the operation of a cursor control device to con 
trol signals to an interface computer to move a cursor in the 
interstices between the separate displays on the composite 
screen and to control signals to the separate computer systems 
to operate the separate computer systems, so that the cursor 
appears to operate Substantially continuously across the 
entire composite display, and when the cursor is positioned 
over the separate display of one of the separate computer 
systems, the cursor control device operates the separate com 
puter system. In the preferred embodiment the step of trans 
lating inputs generated by the operation of a cursor control 
device to control signals to an interface computer and to 
control signals to the separate computer systems includes 
communicating the signals using the USB protocol. 
0065. In accordance with another embodiment of this 
invention, a method of operating a plurality of computer 
systems is provided. The method comprises translating inputs 
generated by the operation of a cursor control device to con 
trol signals to a first computer to operate the first computer, 
and generating and transmitting cursor control signals to 
operate at least one other computer system to operate the at 
least one other computer system in a corresponding manner. 
In the preferred embodiment the step of generating and trans 
mitting cursor control signals to at least one other computer 
systems comprises generating control signals that are differ 
ent from the control signals for the first computer. The step of 
generating and transmitting cursor control signals to at least 
one other computer systems comprises communicating sig 
nals via USB protocol. 
0066. In accordance with another embodiment of this 
invention, a method of controlling multiple computer systems 
running programs with complimentary actions is provided. 
The method comprises accepting inputs from the operation of 
a cursor control device and operating a first computer in 
accordance with the accepted inputs to achieve a desired 
action, and translating the inputs to a second set of inputs to 
cause at least one other computer to perform a complimentary 
action. In the preferred embodiment, the inputs are translated 
into USB inputs that cause the least one other computer to 
perform the complimentary action. 
0067. One method of accomplishing this is mapping one 
or more mouse actions on a first computer system (for 
example operating a particular feature) with a corresponding 
or complementary action (for example operating the same or 
a related feature) on at least one other computer system. When 
one of the mapped actions on the first computer system is 
performed, the system can automatically generate artificial 
mouse commands to at least one other computer system to 
cause that computer system to take a corresponding action. 
For example a medical navigation system can have a user 
interface in which the display can be oriented in any of several 
directions, by pointing and clicking on the control on the 
display for the medical navigation system. The corresponding 
controls for orienting the displays from the medical imaging 
system and the medical localization system can be mapped to 
the appropriate controls on the navigation system, so that 
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when the user moves a cursor on the display for the navigation 
system and clicks, artificial mouse commands are generated 
for the imaging and localization systems to cause their 
respective cursors to point to a corresponding control and 
click, without requiring the user to move the cursor and click 
in each of these systems. In this way, by pointing and clicking 
in the display of just one of the systems, corresponding 
actions in the other systems can be taken so that all of the 
displays are oriented in the same manner. Depending upon the 
mapping, pointing and clicking on a display of one of the 
systems on the composite display can cause the same action 
or a related action to be taken by the other systems. 
0068. In another embodiment of this invention a method of 
performing a medical procedure using a plurality of medical 
systems controlled by separate computer systems, in which at 
least Some of the computer systems have complementary 
actions, is provided. The method comprises operating a cur 
Sor control device to cause a first computer system to perform 
a desired action; and generating a cursor control signal to 
cause at least one other computer system to perform a 
complementary action. The step of generating a cursor con 
trol signal preferably includes using a look-up table to deter 
mine the cursor control signal for the at least one other com 
puter system that causes a complementary action to the action 
performed by the first computer system. This complementary 
action can be a corresponding action, so that the systems 
perform the same action, or a coordinated action, so that the 
systems operate together when commands are made on one of 
the systems. In specific embodiments, the coordinated actions 
are at least in part dependent upon the selected intervention 
workflow. 

0069. In another embodiment of this invention, an inte 
grating control and display system for operating a plurality of 
separate computer systems is provided. The integrating con 
trol comprises a master display integrating the separate dis 
plays from each of a plurality of separate computer systems; 
and a cursor control device for manipulating a cursor on the 
master display (including on the displays of each of the sepa 
rate computer systems on the master display). The cursor 
control device operates the system corresponding to the sepa 
rate display on which it appears on the master display. This 
allows the user to manipulate a cursor over a single composite 
display using a single control device, and to control any of a 
plurality of different computer systems whose displays are 
displayed on the composite display. 
0070 This is preferably achieved using USB protocolso 
that the systems can be connected without the need for any 
modification to the system or its programming. Thus, in 
another embodiment of this invention, a method of operating 
a plurality of separate computer systems without altering the 
hardware or software of the separate computer systems is 
provided. The method comprises: displaying the separate 
displays of each of the plurality of separate computer systems 
on a composite display of a master computer system; and 
operating the cursor control device of the master computer 
system to manipulate a cursor on the master display, and 
when the cursor on the master display overlies the separate 
display of one of the separate computer systems, generating 
cursor control signals to operate the separate computer sys 
tem corresponding to the operation of the cursor control 
device of the master system. The generated cursor control 
signals are preferably USB cursor control signals for operat 
ing the separate computer system. 
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(0071. In another embodiment of this invention, a method 
of controlling a plurality of separate computer systems is 
provided. The method comprises displaying the display from 
each of the separate computer systems on an integrated dis 
play; accepting inputs form a cursor control device to move a 
cursor control device across the integrated display. The cursor 
control being operable to operate the separate computer sys 
tem over which the cursor is displayed on the integrated 
display. 
0072. In another embodiment, a system for controlling a 
plurality of separate computer systems via a master computer 
is provided. The system comprises a master computer, includ 
ing a processor, display for displaying a display output from 
the master computer and each of the separate computer sys 
tems, and a keyboard for entering instructions to the master 
computer system. The processor of the master computer sys 
tem is programmed to generate control signals for each of the 
separate computer systems based on the keystrokes on the 
keyboard, at least Some of the keystrokes generating control 
signals for less than all of the plurality of computer systems. 
The system is preferably configured so that at least one key 
stroke on the keyboard generates a control signal for only one 
of the plurality of separate computer signals. This allows a 
single keyboard to be used to control a plurality of computer 
systems, while preserving at least one key for dedicated con 
trol of a particular computer system, even while the remainder 
of the keys are controlling other computer systems. 
0073. In one embodiment of this invention, a software 
parser resides on the master computer and interprets com 
mand modifiers to decide onto which of the controlled medi 
cal system(s) or computer(s) the command is applicable. The 
command format is modified in accordance with the parser 
design to un-ambiguously interpret commands, including 
generic commands such as "rotate image. In one embodi 
ment, the command syntax is such that commands are pre 
ceded by a letter, or combination of letters, that uniquely 
designate control system(s) to be recipient for the issued 
command. For example, and in the context of FIG. 3, a pre 
ceding “N.” “I” or “L” would be interpreted as designating 
respectively the navigation, imaging, or localization system. 
According to such a specific syntax, grouping of letters could 
be interpreted as designating the associated controlled sys 
tems, i.e. 'NI' would send the issued command to both the 
navigation and the imaging systems. A parser interpreting 
keyboard sequence thus can direct a command, group of 
commands ("macro'), to a Subset of the controlled systems or 
computers comprising one or more system(s) or computer(s). 
Clearly, specific syntax to be used in the context of a complex 
system include unique identifiers such that, in the example 
above, the leading letters “NI' would be uniquely decoded 
and interpreted as described. Such an embodiment enables 
rapid command issuing and is intuitive to a Subset of users 
familiar with computer technology. 
0074 Alternatively or additionally, the parser functions as 
a "global keyboard.” Specific commands or command short 
cuts direct active control to one of a plurality of controlled 
systems. That is, upon the user typing a short keyboard 
sequence, active control is passed to a specific controlled 
system as determined by the keyboard sequence contents. In 
specific implementations, the keyboard inputs also moves the 
master computer mouse cursor onto the active window as 
determined by the command parser. 
0075. In another embodiment of this invention, a touch 
screen is provided as part of the master control system user 
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interface. Buttons on the touch screen enable selection of the 
active system among the plurality of controlled systems. 
Additionally, buttons on the touch screen are programmed to 
activate control command macros consisting of at least one 
command or operation; in specific embodiments, launching 
Such a macro also redirects the master control system cursor 
to a location on the associated system display to press abutton 
or select a menu item. 

0076. In another embodiment of this invention, a method 
of controlling at least one of a plurality of separate computer 
systems based upon the operation of a master computer sys 
tem is provided. The method comprises generating synthe 
sized USB control signals for at least one of the plurality of 
separate computer systems, in response to the operation of the 
master computer systems. 
0077 One possible implementation of several of the 
embodiments of the invention is illustrated as 200 in FIG. 11, 
in which a work table 202 is shown with a consolidated 
display 204, a control key board 206, a control mouse 208, 
and a dedicated system controller 210 are shown. The con 
solidated display 204 has a portion 212 for displaying the 
associated display from a medical navigation system, such as 
a Stereotaxis magnetic medical navigation system, available 
from Stereotaxis, Inc., St. Louis, Mo., although the display 
could be from Some other medical navigation system. The 
consolidated display 204 has a portion 214 for displaying the 
associated display from a medical imaging system, such as a 
Siemens X-ray system, although the display could be from 
Some other X-ray System, or from Some other type of imaging 
system altogether, including MRI and ultrasound. The con 
solidated display 204 also has a portion 216 for displaying the 
associated display from a medical localization system, Such 
as a Carlo localization system, available from Biosense, 
although the display could be from some other medical local 
ization system. The consolidated display 204 also has a por 
tion 218 for displaying the associated display from an ECG 
system. The consolidated display 204 can have other portions 
for displaying the displays from other separate medical sys 
tems, and/or some of the portions 212, 214, 216, and 218 
could be omitted or replaced. 
0078. The consolidated display preferably also includes a 
window 220 in which prompts 222, preferably generated by 
the system, guide the user according to a workflow plan. This 
workflow can be entirely predetermined based upon the type 
of procedure, or it can be dynamically determined based in 
part upon selections by the user and/or inputs from the various 
separate medical systems. In either case the system 200 is 
preferably set up to automatically reconfigure the composite 
display 204 for current step in the workflow. The configura 
tion of the composite display 204 for each step can be one that 
was preset, or it can be one that was modified and saved by the 
USC. 

0079 A single cursor is movable on the consolidated dis 
play 204 by using the keyboard 206 or mouse 308. The 
keyboard 206 and mouse 208 are functional to control the 
separate medical system associated with the portion (e.g. 212, 
214, 216, and 218) over which the cursor is positioned. Thus 
the user can move the cursor from portion to portion by 
manipulating the keyboard 206 or mouse 208, and when the 
cursor is in a particular portion of the consolidated display, 
use the keyboard 206 and mouse 208 to control the associated 
system. Thus with a single keyboard and mouse, the user can 
control all of the systems, simply by moving the cursor on the 
consolidated display 204. A dedicated controller 210 can be 
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provided with buttons or other controls that operate one or 
more of the separate medical systems regardless of the posi 
tion of the cursor on the consolidated display. This allows the 
user to immediately input commands to a system irrespective 
of the position of the cursor. The dedicated controller can 
operate just one of the systems, such as the navigation system, 
or it can have dedicated controls for two or more of the 
systems. The controls can be dedicated to particular func 
tions, or they can be reprogrammable by the system based 
upon the context, or by the user, based upon preference. 
0080. Alternatively or additionally, a parsing software 
running on the master controller enables direct use of the 
keyboard as a means to specify which Subset of systems is 
addressed by a given command. This option for example is 
available to the user upon moving the master cursor into the 
master computer text output/input window(s). Alternatively 
the cursor is automatically moved to the text output/input 
window upon the user pressing a key or key combinations; 
Such key or key combination being defined for example as a 
key override mode. Alternatively the cursor is automatically 
moved to the text output/input window upon the user pressing 
a combination of mouse buttons or sequence of mouse but 
tons. In implementations where the system includes a touch 
screen interface, specific buttons on the touch screen are 
mapped to activate control command macros; such macros 
can redirect the master control system cursor to a location on 
the associated system display to press a button or select a 
menu item. 

I0081. The operation of the system 200 is illustrated in 
FIGS. 12-14. In FIG. 12, the Carte prompt 222 is highlighted 
in window 220, and the composite display 204 is automati 
cally configured for using the Carto localization system. The 
portion 216 displaying the display form the Carto System is 
large and centered on the display 204, where it can be easily 
seen and used by the user. The portions for at least some of the 
other systems in use are also active on the display, for example 
portion 218 displaying the ECG display, and portion 214 
displaying the display from a medical imaging system. In 
FIG. 13, the step using the Carto system has been completed, 
and the prompt 222 to use the ECG system is active in window 
220. The composite display 204 is reorganized, with the 
potion 218 for displaying the ECG display has been enlarged 
and moved to the center of the display 204, while the portion 
216 displaying the Carto display has been resized and moved 
to the corner, and the portion 214 displaying the display from 
the imaging system remains unchanged. In FIG. 14, the step 
using the Stereotaxis' navigation system had been completed, 
and the prompt 222 to use the navigation system is active in 
window 220. The composite display 204 is reorganized, with 
the potion 212 for displaying the navigation system display 
has been positioned in the center of the display 204, portion 
214 displaying the display from the imaging system has been 
moved to the upper right corner of the display, and the Carto 
system has been moved to the lower right corner of the dis 
play. 
I0082. A possible architecture of the system is shown in 
FIG. 15. As shown in FIG. 15, a plurality of separate systems 
interface with an input/display manager. These systems can 
include, for example, an ultrasound system, a real time imag 
ing system, a 3D mapping system, a Hemo system, an ECG 
system, and a 3D workstation. The input/display manager 
directs which of the displays of the various systems get dis 
played on the composite system, and manages their size and 
location, all in accordance with the workflow, automatically 
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updating the composite display each to the configuration 
appropriate for each step in the work flow. 
0083) Regardless of the configuration, the user can control 
any of the systems displayed simply by moving the cursor 
over the appropriate portion of the composite display, and 
operating the graphical user interface of the system with the 
mouse and keyboard. 
0084. The components of the system 200 are shown sche 
matically in FIG. 16, comprising a composite display 204. 
keyboard 206 and mouse 208, and dedicated controller 210. 
The connector plate for the input display manager is indicated 
as 230 in FIG. 16. The connector plate has a serial port 232 for 
connecting to the composite monitor 204 and a serial port 234 
for connecting to the video card of the computer running the 
system 200, and a USB connector 236 for connecting to a 
USB port on the computer running the system 200. In addi 
tion the connector plate has a monitor, video card, and USB 
connections 238, 240, and 242 for the separate navigation 
system; monitor, video card, and USB connections 244, 246, 
and 248 for the separate live ECG system; monitor, video 
card, and USB connections 250,252, and 254 for the separate 
reference ECG system; monitor, video card, and USB con 
nections 256, 258, and 260 for the separate X-ray imaging 
system; monitor, video card, and USB connections 262. 264, 
and 266 mapping/localization system; monitor, video card, 
and USB connections 268, 270, and 272 for the separate 
ultrasound system; two sets of monitor, video card, and USB 
connections 274 A & B, 276 A & B, and 278 A & B for 
additional separate computer based medical systems. 
0085. This arrangement allows the user to connect sepa 
rate systems together without modifying the individual sys 
tems, and control them from the composite display 204 using 
the keyboard 206 and mouse 208. The system 200 operates so 
that the mouse appears to move continuously across the com 
posite display 204 across the portions that represent the dis 
plays of the individual systems, where the cursor is actually a 
cursor moving on the interface of the separate system, and 
across the portions of the composite display between those 
portions, where the cursor is the cursor of the interface of the 
system 200. By managing the cursor in this way, it appears to 
be a single cursor moving continuously over the display 200, 
even though it may actually be several cursors. 
I0086. As shown in FIG. 18, when the cursor appears in a 
particular portion of the screen, the keyboard 206 and mouse 
208 operate to control the separate system in whose display 
the mouse is visible. Thus in FIG. 18A, the cursor displayed 
is the cursor in the Carto System, and operating the keyboard 
208 operates the Carto system. In FIG. 188, the cursor has 
been moved to the portion of the composite display showing 
the display of the ECG system. This is shown by the solid 
white cursor arrow, the faded cursor arrows simply showing 
previous positions of the cursor, illustrating that the move 
ment appears to the user to be continuous, even though in the 
preferred embodiment it is not continuous (and instead is a 
series of the separate system cursor arrows bridged by the 
cursor arrow from the system). In FIG. 18B, since the cursor 
arrow is in the ECG portion of the display, the keyboard 208 
operates in the ECG system. 
0087. One embodiment of a seamless multi-system key 
board and mouse controlleruses a USB implementation. FIG. 
19-A shows a general system diagram for Such an embodi 
ment. Master controller 402 receives video inputs 404 from a 
set of controlled medical systems or computers 401, 403, 407, 
and generates a composite video output 406 that is sent to at 
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least one master screen(s) 408. Master controller 402 also 
provides inputs to electronic controller 410 that redirects 
command inputs Such as test inputs from keyboard 412 to a 
selected controlled medical system or computer based on 
current cursor position as determined at least in part by posi 
tion and movement of mouse 414. Other input signals to 
electronic controller include mouse clicks and other inputs 
dependent upon specific UIF configuration(s). FIG. 19-B 
illustrates details of the electronic circuit that is part of, or 
associated with, the master medical system or master com 
puter in one example of Such an embodiment. In this embodi 
ment, the control system consists of electronic circuits that 
send appropriate keyboard and mouse events to a controlled 
system making that system appear to function as one select 
able window among many other similarly controlled systems. 
The electronic control system utilizes standard computer 
interfaces including Universal Serial Bus (USB) to effect the 
keyboard and mouse control in Such away that the controlled 
system requires no specialized hardware or Software to enable 
Such control. The seamless keyboard and mouse controller 
consists of a master computer and consolidated display, a 
control program on the master computer system to arbitrate 
control events between multiple controlled systems, an elec 
tronic circuit 500 for simulating keyboard and mouse inter 
faces on controlled systems, and firmware programming to 
translate master control events into standard keyboard and 
mouse events for the controlled system. The firmware on the 
electronic controller utilizes a standard Human Interface 
Descriptor (HID) to allow the simulated mouse and keyboard 
events to be implemented with no hardware or software modi 
fications of the controlled system. As the operator uses the 
master control computer, the control software determines 
which controlled system should be subject to the operator's 
inputs. The control software then instructs the USB micro 
controller 504 corresponding to the selected controlled sys 
tem(s) to generate simulated keyboard and mouse events 
directly interpretable by the controlled system, such that con 
trolled system(s) appears to seamlessly function within the 
context of the master system. The control system further uses 
a mouse control mode that allows the specific placement of 
the cursor to be specified by the master system thus allowing 
the seamless motion of a cursor across many computer sys 
temS. 

0088. Thus embodiments of this facilitate the control of 
multiple medical systems with a single, simple interface sys 
tem 

I0089. The consolidated system as described above limits 
the number of simultaneous keyboard and mouse controls to 
one. It is possible to retain the native keyboard and mouse of 
each system connected to the consolidated system; however, 
these components do not operate similarly to the consolidated 
system global keyboard and mouse. Instead, these compo 
nents are limited to control the native system they are directly 
connected to rather than being capable of operating any sys 
tem connected to the consolidated system. In another embodi 
ment of this invention, a consolidated user interface is dis 
closed that controls a multiplicity of medical systems or 
computers, and a plurality of keyboard and mice combina 
tions can be connected to the consolidated system to Support 
at least two simultaneous controls operating seamlessly with 
the consolidated display. 
0090. In a first embodiment, two or more input devices 
combinations such as keyboard and mouse are connected to 
the consolidated system. Each keyboard may initially be set 
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to focus its input on a separate system controlled by the 
consolidated display (subject to the number of input device 
combinations being not more than the number of controlled 
systems). Each keyboard is associated with the system dis 
play it's controlling through a graphical indication; one 
example of Such a graphical indication is a colored border 
around the window and a corresponding colored marker on 
the keyboard, or alternatively a keyboard of the correspond 
ing color. Several design approaches enable simultaneous 
control of at least one of a plurality of controlled systems. In 
one embodiment, the position of each global cursor is indi 
cated with a graphic Such as a circle, halo, or similar graphic 
differentiator presented as an overlay constantly displayed 
over all windows of the consolidated display. In this manner, 
as any of the mice is moved, the corresponding global cursor 
graphic is moved. In a preferred embodiment, the graphic 
does not block the central area of the global cursor position, so 
as to allow the native cursor of each system to appear in its 
center. When the global cursor position of each mouse is 
located in a distinct associated system window, each mouse 
controls its associated system independently without interfer 
ence from any of the other mice; the native cursor of each 
system appearing in the center of each global cursor position 
graphic. When the global cursor positions of two or more 
mice are in the same system window, careful design enables 
seamless operation without interference. For example, when 
a first global cursor is in a first system window and a second 
global cursor is in a second system window, each global 
cursor begins with the native cursor of the system in the center 
of the global cursor graphic. When a first mouse is moved to 
translate a first global cursor to a second system window, the 
native cursor for the second system disappears from the cen 
ter of the second global cursor and immediately appears in the 
center of the first global cursor as soon as it crosses the border 
into the second system window. In this implementation, the 
locus of control switches to the latest entrant into the window 
of the particular system under control. Effectively, only one 
mouse will control the system at any time even though the 
global cursor graphics of the two (or more) mice appear in the 
same window. A list of control priority is maintained for each 
control window, in Such a manner that the first priority is 
always with the latest entrant cursor, and prior cursor(s) that 
are still in the window are pushed down the ordered list. Once 
a cursor leaves a given window, it cease to be listed in the 
priority list for that window. Should the latest entrant cursor 
stop moving, the locus of control returns to the next cursor in 
the priority list that is moving, which then assumes the first 
priority in the priority list, and the former “priority’ cursor 
(the cursor having control) moves to the second place on the 
priority list. Should a second cursor start moving while the 
priority cursor is still moving, priority remains with the cur 
rent priority cursor. If none of the cursors is moving, priority 
remains with the last cursor having priority. Accordingly in 
Such situations the native cursor will always react to the 
currently moving mouse and in the event two or more mice 
are concurrently moving, the mouse that initiated movement 
first maintains control of the native cursor. This priority order 
is shuffled only by a “new” cursor entering the window; or by 
the priority cursor ceasing to move and an other cursor con 
tinuing or resuming motion. The global priority cursor 
graphic appears with a matching shape or color correspond 
ing to the controlling mouse, and is highlighted by use of a 
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significantly higher intensity, larger shape, or similar differ 
entiator that is not distracting to the users. With this approach, 
the operation appears nearly the same as having a consoli 
dated system mouse operating in the same window as a native 
mouse on the same independent system, but enables multi 
user workflows from a single large display. In addition, this 
embodiment of the present invention offers a new level of 
control for remote proctoring or procedure Scenarios. In this 
manner, a remote proctor or physician can effectively work in 
tandem with a local user of the system. 

1-6. (canceled) 
7. An integrated control and display system for operating a 

plurality of separate computer systems each having a visual 
display, comprising: 

at least two cursor control devices for seamlessly moving a 
cursor among the visual displays of the separate com 
puter systems, the cursor control device operating to 
control the computer system associated with the display 
on which the cursor appears, each cursor control device 
operating a different cursor. 

8. The integrated control and display System according to 
claim 7 wherein when two or more cursors are on the visual 
display of the same separate computer system, each of the 
cursors are identified with an associated identifying indicia. 

9. The integrated control and display System according to 
claim 7 wherein when two or more cursors are on the visual 
display of the same separate computer system, only one of the 
cursors is identified as being active for controlling the sepa 
rate computer system. 

10. The integrated control and display system according to 
claim 7 wherein when two or more cursors are on the visual 
display of the same separate computer system, only one of the 
cursors is selected to be active for controlling the separate 
computer system. 

11. The integrated control and display system according to 
claim 10 wherein when two or more cursors are on the visual 
display of the same separate computer system, the cursor that 
was moved most recently is selected to be active. 

12-15. (canceled) 
16. The method according to claim 8 wherein there are at 

least two cursor control devices, and further comprising sepa 
rately operating each cursor control device to separate cursors 
on the composite display. 

17-20. (canceled) 
21. The method according to claim 35 wherein only one of 

the cursor control devices can operate the separate computer 
system when two or more cursors are on the same visual 
display corresponding to the separate computer system. 

22-34. (canceled) 
35. A method of operating a plurality of separate computer 

systems, each having a visual display, comprising: 
displaying the visual displays from each of a plurality of 

separate computer systems; 
operating a first cursor control device to manipulate a cur 

sor on one of the visual displays, to thereby operate the 
separate computer system corresponding to the visual 
display, and operating a second cursor control device to 
manipulate a cursor on another of the visual displays, to 
thereby operate the separate computer system corre 
sponding to the visual display. 

c c c c c 


