United States Patent

US006707476B1

(12) (10) Patent No.: US 6,707,476 B1
Hochstedler 45) Date of Patent: Mar. 16, 2004
(549) AUTOMATIC LAYOUT SELECTION FOR 6,462,759 B1 * 10/2002 Kurtzberg et al. .......... 345/803
INFORMATION MONITORING SYSTEM 6,473,752 B1 * 10/2002 Fleming, I1I ..... v 707/4
6,512,529 B1 * 1/2003 Janssen et al. .............. 345/790
(75) Inventor: R. Benjamin Hochstedler, Whitefish * cited by examiner
Bay, WI (US)
Primary Examiner—XKristine Kincaid
(73) Assignee: GE Medical Systems Information Assistant Examiner—Peng Ke
Technologies, Inc., Waukesha, WI (US) (74) Attorney, Agent, or Firm—Michael Best & Friedrich
LLP
(*) Notice:  Subject to any disclaimer, the term of this
patent is extended or adjusted under 35 G7) ABSTRACT
U.S.C. 154(b) by 445 days. A method of switching the layout of an information moni-
toring system. Layouts are sets of graphical components that
(21) Appl. No.: 09/609,736 are associated with monitored or sensed activities. The
a4 invention provides a mechanism for switching the layout
(22)  Filed: Jul- 5, 2000 when conditions of the monitoring system change. The
(51) Int. CL7 oo G09G 5/00 system determines the currently used components for the
(52) US.CL .o, 345/789; 345/744; 345/797;,  current layout, determines the currently used capabilities of
345/812; 345/846 the system, and determines a correspondence between the
(58) Field of Search .............ccccccccccccoc. 345/700, 789, st of currently used components and currently used capa-
345/744, 745, 797, 812, 846 bilities. The system reviews a group of layouts and deter-
mines a correspondence between the components in the
(56) References Cited layouts, in the group of layouts, and the set of currently used

U.S. PATENT DOCUMENTS

5,473,536 A
5625783 A *
6,081,750 A *
6,300,950 Bl

12/1995 Wimmer

4/1997 Ezekiel et al. .... ... 709/320
6/2000 Hoffberg et al. .............. 700/17
1072001 Clark et al.

capabilities of the system. A layout switch occurs if one of
the layouts in the group of layouts more closely corresponds
to the currently used capabilities of the system than the
current layout.

38 Claims, 13 Drawing Sheets

/
Case Times 000:00:00 Date  Time
N {For Patipnt Use . ECG | Adutt NBP|
&L\_..JL\._JL\_.J L\.-JL\—«JMLA—JL\—JMW‘, ‘|  armore —— e
1 * t vl - LD peo6||9 [X) mmﬂ;- B
00 ‘N"’l_aoTn'm 00 lws- 0.0 ‘M" L] ' o -
= K 5 ARTY | Demseisee Sp02
\ 6o, ™ 136174
- 5 (95)
co
F -
5 O . a itch Subgroup Layout 16 pA2 THPe
- 20 The current set of monitored parameters 3)
wPa o has changed, and the system recommends a
R —————— different layout for the “Sp02_msg_windows"
Spoz Subgroup. coz GAS
CO2 with Waveform s
LConnngIndw..—IEn-z- [ o2
voz Rod o F{=- '
) 1 ]— bcedure Timer
oJ | 1 t . 0:00:00
] Switch to c ' Disable
L Selected 'ancel . A " g
Silence NBP 0
Alarms GQIstop T | r Cancel
ECa Pressures Respitory Tomps Procedures " Patient Data Cass Satups

APPLE 1004



US 6,707,476 B1

Sheet 1 of 13

Mar. 16, 2004

U.S. Patent

>
55
NN;V o2 A~
108539044
3UrY 3HoMieN
| _
10suag dosuag apoJ Josu
190 s 10 ueg
Alioyesdsay | ¢ * ¢ * ¢ ¢ :Mwh_xmo uwo...._ A ainjesadwa ) dg
( 7 f 1 T
gz oz oy ‘9, /4 7/




US 6,707,476 B1

Sheet 2 of 13

Mar. 16, 2004

U.S. Patent

sdnies osed FiegIueRed - | | seunpesold sdwss) fsoydsey saunssosd 093
“~dmes “uoned
i Has | v $ORO MoIA e - oo
. \r } Z i
pra 00:00:000 | ¥ | o mwavamma 'Ly = 1 1t
[ aswn] ainpasoid |
. L1 Paev3 opny uuery zons h
.V\.M\w. Q\_ Jupd |enuey urmg _ﬂ_....lougu; -noo..m_—.”..;ov:_;!:ncc ua
Svo 200 ES3 \\ 2ods
- S¥
L1 p 0
\ “«\ Aan gw o € dan
:17) £ <.
8dWL Zvd el ¢ 137]
o9
(se) s ® e\ v
- vasey o -2
wayed o
/™ 200§  sonsuidag | LLHY . e ™ ™
Tk 6pusu | . 00 u o9 ﬁw , - _NW __ n_uM - ._«\{( Q_.o E8~+ (i. u
- mw 4> Il\l\llb.lul »
A T e e e M R T
daN UNRY | 993 S . esnodheg sosh N 1
suny  aeQ 00:00:000 s9Wy) eseD s zr .
WWNJ V/
(-
J
SE & Y



US 6,707,476 B1

Sheet 3 of 13

Mar. 16, 2004

U.S. Patent

¢ 4

sbunybiop paeoghay
Ho 55/~ 1eqoio p3 moys 199UED
£ LL &« GL
) ) ) )
'sigeg uopoy /| uopoy | ‘sirejeqiueng | uen3 | anoken /
.Qk\\ spieyaq dnoug 75
np3 ?yelaq MaN
J; J et t —.)U a\h HVK. VN
siejeq uopoy | uopoy ¢| speseg jueag | juead
suonay Juaa] apipm-dnous asn
Nz | m.mw¥u
8 l PloysaIy] yopmsony
vg2
ssinquyy dnolg ———
F odAl | aweN
uonduasag dnoig sdnoig u=o>u._l|I|||L
QW\\ dnjag dnoio ynokery ﬂw‘Q

=z




U.S. Patent Mar. 16,2004  Sheet 4 of 13 US 6,707,476 B1
Event- Action Details X
&SXZT Eevent | Action | Algorithm | Weightings
1 g yd
K3 B / 75,5
&0
System System /
Environment /{) Capability
&7 Change &7 Change
' , .
Type of System Environment Change:
User v
Environment Change Detail: ?\5/’
Anesthesiologist \V}

i =



U.S. Patent Mar. 16,2004  Sheet 5 of 13 US 6,707,476 B1

7

Event- Action Details m

Event | Action | Algorithm | Weightings
Z5

> Do Nothing

7

~  Automatically Switch Layout
47,,0 Prompt for Approval
45,/0 Prompt for Approval with Layout Set w00

Allowed Layouts

if no layouts selected, a set will be determined

bz 5



U.S. Patent Mar. 16,2004  Sheet 6 of 13 US 6,707,476 B1

™~}

2 &
Event-/Action Details : @

Event | Action | Algorithm | Weightings
/oz——’o Basic

/031 ¢  Weighted System Capabilities

F2F

/M_,,-() ‘Weighted System Capabilities per Environment /07’

/0544~ Learn from User Selections /@l /
Current Learned Weightings % ’
/097 Layout Priority | RIS




U.S. Patent Mar. 16,2004  Sheet 7 of 13 US 6,707,476 B1

| Event: Acton Details 57 &5 X
5 o n 7, r 4
Event | Action | Aigorithm
20 | & Use g!cbalkﬁ? Use specified:
Component 27 Weight sp
|| 44
Parameter Block : BP 4 ot/
Parameter Block : NBP 1 o1 /25
Parameter Block : ECG 1 q‘/_‘_ AAD
Parameter Block : Temp. 1 g’/_‘_/.zz
Procedure Timer 2 o1 LiL
Waveform Timer 1 9*"‘ 124
Command Button: Browser.., 1 o1l (36
Command Button: Zero All 1 o328
Command Button: view Other Patient... 1 ot 740
Command Button: Silence Alarm 1 o 74<
Command Button: Alarm Setup... 1 &1 14L
Lv: /90

¥



US 6,707,476 B1

Sheet 8 of 13

Mar. 16, 2004

U.S. Patent

o2/
7
sdmog oy sansseld 033
. oowe)) zn_“w% o
ey . . ﬁ
: 2/ 134
W QwmoAepaq il
00:
“dawilg aJ4nj
SVO z
jinofepeg € dhd
———0o¢
uoneanByuo) 1noke Pajes _\(/\/o/\.wlﬂ._
BdWL 4
(s6)
177514
ZOUS ussmaadwy | HLUY
bHuww | .« 00 n osd |-
-- 69
-/~ 340 Myv
d8N WPV | B3
) aeQ 00:00:000 Jowiyy oseD

s/




US 6,707,476 B1

Sheet 9 of 13

Mar. 16, 2004

U.S. Patent

sdmeg ‘ose) BjeQ uaned £0INPO20Jd sdwa] Aioydsoy S0INSSILY 203
*~dnjeg “puage, d
pRED yus wuepy hoSOow;h> F v orz ou_wsm.o mlu..:c”.ﬂ
. . ml [N~ m\N 3 7 J
00:00:000 LY S¥F Sv
JoWi] ainpasoid s €1 M
) W\.\J | PeIqeu3 ofpny uuery TOAS E
P R _ g lenuey UMS A“E..o»;u-s auwo._..m__ = MOPUIM Eamceoui_ ‘
2.0°€E . ‘s s%
02 202 g ——504g
i U cam
(€2) v .
5 @. 9MVE o
8dWL Tvd A
n b
| ¢ L
\m/\\ \. g —_— - . = D9) /..iN\
P09 sensetou | LMY u.v unrog 00 wume | | _ oo wiwioE Qo
™ GHwu 00 1 o A
T+
- 69
- = &o¢¢< ‘_\ﬁ,\/\ﬁ\“} \_v\}\)ﬁ\.)\“?t)\gﬁlj
daN Whpy obp yusped 104 ION
sunp  awQ 002007000 40wy esen
\ _
/
ce s ot /4 )
o Y

10



US 6,707,476 B1

Sheet 10 of 13

Mar. 16, 2004

U.S. Patent

oS4

sdnjeg osed R Juened sanp3Isoid sdwoy fioydsey SBINESBLY o903
~ ~dnyeg “uopey I_ ﬂ - daasod suuey
1ooUED _ _ .‘h — 4 | dBN oouops
S L] | Suppumsorny . powe) paps | L SRS —
) Jqesiq . ) NIMS§
00:00:0L_— 2 —Tow
Jowit| 91NpPoA0 Y Ly 7T
Lo S, 25/ B zons
L2 A i i Yl [ YT Er————"
T~ 1 IN0ART u0jIAR M
SvO 200 zods
"MOPUIM WI0JIARM 3] 10J INOKR| JUIRYIP
® SPUIUANODDI WNSAS oY) pue ‘paBueyd sey o
—n s19jowesed PAIONUOW JO 195 WALING SY T o €40
1% ; .
INOART MOPULM ULIQIPARM YIIMSOINY °
8dWL Zvd Ak e ol (. 2]
~ )
L]
(56)  |-g v
r19¢ti ~ o
ds sonmmns | VAV - *
20dS usnsaday ~ s )31 0 rawos 0'0 wwoe o
v oo W osd | L I
- l.\ - 440 ¥uv
dON unev | 593 esN ey 04 ON
uny  aNeQ 00:00:000 Jowyt osesy

11



US 6,707,476 B1

Sheet 11 of 13

Mar. 16, 2004

U.S. Patent

.

sdnjeg esed ejeQ Jueped $24npadoid sdway Koydsey sainsselg 993
:.Q—.—ﬂ.m :JP-
wEd uns ey :5%..,.%5 v cuez e o
00:00-:000 Pl It w0 @ Tvuvd o
Jaw| ainpadsold .
paiqeuy olpny uur|y ZOAS
— Jupd fenvey pe)g _ _‘oscacou aﬁ m..zavs.s v..:nzcou_
w<0 Z ¥
09 M«u 2ods
Anﬂv %n\/\!/\j\j\. /.\l//\l/\j\j\lw v
SUye g
8dWL Tvd & . T vd
war T 00 v 00 weer 2 .
@ |3 _nE, " _ ._*_ v T N._.+.‘_; v
cusel | = w
ZOAS oneemions | ANV VTV VY Y U
Biuny 00 1 09 4% 4
-- 69 |~
- \ - 440 ¥uv
dan aney | 993 ~ , ,
swny Qg 00:00:000 4atu) eses

12



US 6,707,476 B1

Sheet 12 of 13

Mar. 16, 2004

U.S. Patent

- Fip

sdnjeg ased) negiusped |1 senpesosd sdwe ) fondroy SWINESVIG 003
" 4 _ “~dnje : —uspeg _ _ mimsnmr, || dosi00 sy
woue) : £ dBN hiand
u&azmxs.:c. - pous) pps | k= =
Aqeq . 03 UNIMS
Jawn) omw%uomo _._ T e “
. A Sox 424 rpox zor8 T
o~02u_ ~~MmOpUIM enliguoy
O wiopenep yn 209 L ]
Svd 00 "dnosBqng zods
SMOpuLBsw™z0ds,, 3y) JoJ Inoke| Jualayip
B SPUSWIWIODAL WISAS 31} pue ‘paSueyd sey 0 € dn
(c saa1auresed pasojmow 3o 195 Juamo Iy o
1% inofe] dnosSqng yoywmsoany L4
- 7vd qng you A\ 4 0 7
(se)
vLi/9€1
Z0ds e.._......sp.....g..!r 19k} 4
6ppunp 00 11 09+
—ff - 340 ¥y
ldan wey | 593
suny aeQ 00:0D-000 Jouny ese)

13



US 6,707,476 B1

Sheet 13 of 13

Mar. 16, 2004

U.S. Patent

€ w'm\m\.?

sdneg ese) eyeq Jusped £0NPad0IY sdway Koydsoy sensseug 033
...ﬂ:ooﬁ 9 d
- ._ — - _ ety somonmn || o2 N o4
e ———— m—— e —
.. jpeig _TE!!,!S -no!u__...iove_;!:ue:oo
00:00:000 = .55_
Jawi] 4npadold -
[{e0) 05~ -8 05
[upawmepues | [ enumuos | [-~mopum smbyuoo |/
oz
SYO
¢02 Aw Z0dg
(2 Mm\f/\jz]/\\. N W W S TS e
:10) 4%
8diNL Zvd pyt , T vd
wx T 00w & 00 woer 2 .
e | e AR ]_(q_r e RN
| 27514 2 , (34 2 12
2005 wonsemiat | HLMY By v et
Bruw 00 1 o9 .uw\.r||l>|||l.rll.>1||\>.||>ul>\|l>\||>\\l.\rl’>
- 69
-/ 340 Wav :
daN wnpy | 993
i amq 00:00°000 Jowit ased

14



US 6,707,476 Bl

1

AUTOMATIC LAYOUT SELECTION FOR
INFORMATION MONITORING SYSTEM

The present invention relates to methods and devices
used to display information. More particularly, the invention
relates to the display of information using configurable
arrangements of interface components

Patient monitors, computers, and similar devices present
information on a monitoring device or monitor such as a
CRT display, flat panel display, or similar device. The image
displayed on the monitor is often incorporated in a graphical
user interface (“GUI”), which may include one or more
windows, icons, buttons, menus, and similar control ele-
ments that may be selected using a variety of mechanisms
such as a pointing device or a stylus.

Generally, GUIs are made up of a set of components. A
user-definable description of the set of components, the
attributes of the components, and the arrangement of the
components is referred to as a “layout.” In patient monitor-
ing applications, the components of a GUI often include
parameter blocks, which display real-time information about
patient vital signs and provide controls for adjusting the
display of that information;, waveform windows, which
display vital sign waveforms in real time and provide
controls for adjusting the display of the waveforms; control
buttons assigned various functions; and case timers for
timing activities. In many patient monitoring systems, GUIs
are configured such that all components in a layout are
displayed even if the function or activity associated with that
component is not in use. For example, if a GUI is configured
to display blood pressure, temperature, blood oxygen level,
and an electrocardiogram (“ECG”) waveform, but only
blood pressure, blood oxygen level, and temperature are
being monitored, the component associated with the ECG
waveform is still displayed by the GUI (although the unused
component is usually displayed in a disabled form).

The active components in a GUI change between phases
of diagnoses and treatment. Changes are also likely to occur
when there is a change in the care unit in which the patient
is monitored, change in the type of care unit in which the
monitoring system is used, change in the type of medical
procedure being carried out, or other similar change.
Further, different users (surgeons, anesthesiologists, general
practitioners, nurses, etc.) often monitor different patient
information. Thus, the active components in a GUI change
frequently.

SUMMARY OF THE INVENTION

It would be preferable, if the layout of the GUI changed
with the needs of users and the stage of medical treatment.
However, present information monitoring systems that use
configuration arrangements of interface components lack
this capability. The invention provides a method and an
apparatus for automating the change of the layout of a GUI
for an information monitoring system. The system deter-
mines the active or currently used components of the current
layout and monitors the system to detect changes in the
system’s capabilities (e.g., an additional sensor is added) or
changes in the system’s environment (e.g., a switch is made
from one medical procedure to another). After detecting one
or more changes in the system, the system reviews a group
of available layouts and determines which, if any, more
closely matches the system as changed. If an available
layout more closely matches the changed system, then the
system may implement an automatic change or switch of the
layout or prompt the user to change the layout by presenting
a selection of layout options. Alternatively, the system may

10

15

20

25

30

35

40

45

50

55

60

65

15

2

do nothing upon the occurrence of a change or it may check
a system threshold. If the system is configured to check the
threshold, it will not implement a layout switch until the
threshold is exceeded by a value based upon the correspon-
dence between the changed system and one of the available
layouts.

A layout change can encompass a change of an overall
layout (a layout with multiple, and usually different
components), a change of a sub-layout (a more specialized
version of an overall layout), a change of a waveform
window (a component designed to illustrate waveforms), or
a change of a parameter block (a component designed to
show non-waveform information).

As is apparent from the above, it is an advantage of the
present invention to provide a method and system of chang-
ing or switching the layout in an information monitoring
system. Other features and advantages of the present inven-
tion will become apparent by consideration of the detailed
description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 is a schematic diagram of a patient monitoring
system.

FIG. 2 is an illustration of an exemplary layout displayed
on a monitor of the patient monitoring system shown in FIG.

1.

FIG. 3 is an illustration of a layout group setup dialog box.

FIG. 4 is an illustration of an action details dialog box
where an event tab has been selected.

FIG. 5 is an illustration of the action details dialog box of
FIG. 4 where an action tab has been selected.

FIG. 6 is an illustration of the action details dialog box of
FIG. 4 where an algorithm tab has been selected.

FIG. 7 is an illustration of the action details dialog box of
FIG. 4 where a weightings tab has been selected.

FIG. 8 is an illustration of the layout shown in FIG. 2 with
a dialog box of proposed selections for switching the exist-
ing layout to a second layout.

FIG. 9 is an illustration of the second layout displayed on
the monitor of the patient monitoring system once a selec-
tion from the dialog box shown in FIG. 8 has been made.

FIG. 10 is an illustration of the layout shown in FIG. 2
with a dialog box of proposed selections for changing a
waveform window layout.

FIG. 11 is an illustration of a third layout which is
displayed on the monitor of the patient monitoring system
once a selection from the dialog box shown in FIG. 10 has
been made.

FIG. 12 is an illustration of the layout shown in FIG. 2
with a dialog box of proposed selections for changing a
subgroup or sub-layout.

FIG. 13 is an illustration of a fourth layout which is
displayed on the monitor of the patient monitoring system
once a selection from the dialog box shown in FIG. 12 has
been made.

DETAILED DESCRIPTION

Before one embodiment of the invention is explained in
detail, it is to be understood that the invention is not limited
in its application to the details of the construction and the
arrangements of the components set forth in the following
description or illustrated in the drawings. The invention is
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capable of other embodiments and of being practiced or
being carried out in various ways. Also, it is to be understood
that the phraseology and terminology used herein is for the
purpose of description and should not be regarded as lim-
iting.

FIG. 1 illustrates a patient monitoring system 10 that
displays information on a monitoring device or monitor 12.
The system 10 represents an exemplary system whereby
various types of information may be displayed depending on
the capabilities of the system that are utilized at any par-
ticular time. Of course, other types of information monitor-
ing systems, such as systems designed to monitor a device,
animal, or other entity are encompassed by the invention.

The system 10 includes a plurality of sensors, including a
blood-pressure sensor 14, a temperature sensor 16, an ECG
electrode 18, a blood oxygen sensor 20, and a respiratory
sensor 22. Other sensors could be added to the system or the
sensors shown could be removed from the system. The type
of sensor used will depend on the type of activity monitored.
Each of the sensors outputs data signals that are delivered to
a processor 30. The processor 30 processes the signals from
the sensors using algorithms known in the art and generates
a graphical display on the monitor 12. The processor 30 may
also receive information from other sources, such as a
second patient, through a network link 32.

As best seen by reference to FIG. 2, the information from
the sensors 14-22 is displayed in a graphical user interface
(“GUI”) 35. The GUI 35 includes a number of components
that are used to build or construct a layout 39. In general
terms, a layout is just a configuration of components, but as
used herein a layout will generally refer to the entire group
of components displayed on a monitor to display monitored
activity. A layout does not include components that are part
of the base operating system GUI. As shown in FIG. 2, the
layout 39 has a bed layout 40 (which is simply a layout that
contains other components.) The components inside the bed
layout 40 include a waveform window 41, controls 42 for
the waveform window 41, sub-layouts 43, command buttons
45, a procedure timer 47, message windows 49, and param-
eter blocks 51.

The number and type of sensors used in the system 10
changes based on the type of information that an end user
desires to see. Thus, additional sensors may be added to the
system, sensors may be removed from the system, or sensors
may be deactivated based on the desires of the user. The
number and type of active sensors determines the capabili-
ties of the system 10. As should be apparent, if the system
10 is configured without a blood pressure sensor, it lacks the
capability to measure blood pressure. In addition, if the
system is configured with a blood pressure sensor, but the
sensor is deactivated, the system 10 is treated as lacking the
capability to measure blood pressure. These same rules
apply to other types of sensors.

How the system 10 displays information may be modified
through the controls 42 and buttons 45 that are associated
with the layout 39. The controls 42 and control buttons 45
provide an end user a mechanism for adjusting the display
of information to suit that user’s preferences or needs. For
example, using the controls 42 a user may adjust the location
of a waveform as well as the height of the waveform.
Preferably, the components of the GUI are also created with
standard windowing-type controls that allow modification of
the size and location of components. With the control
buttons 45, the user may configure a waveform window such
as by adjusting the rate at which the waveform travels across
the screen, freeze a waveform or other parameter reading,
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print a waveform, zero parameter readings, silence active
alarms, view information from other sources through the
network link 32, or adjust alarm settings.

As noted above, each layout 39 may be treated as a
user-definable description of the set of components, the
attributes of the components, and the arrangement of the
components of the GUI 35. Each sub-layout 43 has a width
W and a height H. In the embodiment described herein, the
height and width of any sub-layout 43 that will be swapped
or switched for an existing sub-layout must match the height
and width of that existing sub-layout. Unlike a bed layout,
a sub-layout may not contain another sub-layout.

Each waveform window 41 has a waveform window
layout (the relationship of how waveforms are displayed in
a waveform window). Any waveform window layout may
apply to any waveform window regardless of the size of the
waveform window or its placement within the containing
bed layout or, if applicable, the containing sub-layout.
Waveform windows 41 are used to display information that
is best represented in a time-changing waveform, such as
ECG information and respiratory information.

Each layout 39 may contain any number of waveform
windows 41 or sub-layouts 43. A list of layouts is referred
to as a “layout group.” Generally, a layout group contains a
homogenous cluster of layouts. That is, if a layout group
contains bed layouts, it contains only bed layouts. Likewise,
a layout group could consist of a list of waveform window
layouts.

Layout groups are defined using a layout groups setup
window or dialog box 60 (FIG. 3). The dialog box 60
provides mechanisms to allow a user to browse, view, edit,
and define layout groups. The dialog box 60 includes a
layout groups window 62 with a scroll bar 64. The layout
groups window 62 displays defined layout groups for the
system 10. When a user selects a particular group by clicking
or pressing on its name, the details of that group are
displayed in a group description window 66, an attributes
window 68 having an auto switch button 68A and a use
group-wide event actions button 68B, and a group details
table or window 69.

The group attributes window 68 includes a group-wide
event actions table 70 with an event column 70A, an event
details column 70B, an action column 70C, and an actions
detail column 70D. A user may edit the currently displayed
layout group by selecting an edit button 71. Once the user
presses the edit button 71, the name, group details, group
description, and description of the layout group may be
changed. The layout group type may not be changed.

The dialog box 60 also includes a delete button 72 and a
new button 74. If a user selects the delete button 72, the
system 10 prompts the user for confirmation to delete the
currently selected layout group. The system 10 then deletes
the selected layout group. If the user presses the new button
74, the system waits for the user to enter information
concerning the new layout group. The information required
by the system 10 includes the type of layouts in the group
(bed layouts, waveform window layouts, or sub-layouts).
Once this information is entered, the system 10 then creates
a new unnamed group and enters the edit mode to allow the
user to make any necessary modifications, including naming
the group.

The dialog box 60 is designed to permit a user to add or
edit an entry in the group details window 69 by selecting a
row in the group details window. Selecting a row causes the
system to display a summary (not shown) of the settings for
the selected entry. The group details window includes addi-
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tional features in the form of a layout column 75, an event
column 76, an event details column 77, an action column 78,
and an action details column 79. When a new row in the
layout column of the group details window is selected, the
system 10 adds a new layout to the active layout group. Once
the user has selected a layout, an event—action details
dialog box 80 (FIG. 4) is displayed by the system 10. If the
user has selected a row from the group-wide event actions
table 70 an event action details dialog box (not shown) is
also displayed.

A bed layout and the layouts of the waveform windows
and the sub-layouts contained within that bed layout are
referred to as a “layout set.” A layout set is valid only if it
can be rendered on the display 12. Therefore, a layout set
always has one bed layout, and can contain any number of
waveform windows and sub-layouts. How well the overall
layout matches the current capabilities of the system 10
depends on the combined set of waveform window layouts
and sub-layouts contained within the overall layout’s bed
layout.

To help ensure that the layout 39 of the GUI 35 matches
the capabilities of the system, the system 10 is designed such
that a user may pre-program the manner in which the system
10 responds to a change in the capabilities or environment
of the system. For the system described herein, there are two
categories or types of changes that may occur. A first type of
change or state relates to a change in the capabilities of the
system (e.g., a blood oxygen sensor is added). In the first
state, the layout is modified so that information associated
with the added or subtracted capability is displayed in the
GUI. A second type of change or state relates to a change in
the system environment (such as a change of user, change in
the phase of the case, change in the care unit in which the
patient is monitored, change in the type of care unit in which
the system 10 is used, change in the type of medical
procedure being carried out, or other similar change). In the
second state, the layout is modified according to user spe-
cific desires.

When configuring the system 10, the user may specify
that the system 10 does nothing in response to a system
change (which is a default setting and referred to herein as
Option 1). The user may also specify that the system specify
an automatic layout switch (Option 2), or the user may
specify that an automatic layout switch occur after prompt-
ing the user for approval of the proposed change (Option 3).
Lastly, the system may provide a list of layouts (or as noted
above a “layout group™) from which the user may choose,
along with a preview of what the display will look like once
it has changed for each layout in the list of layouts (Option
4).

For Options 2—4, the user defines a list (or layout group)
of possible layouts to which to switch for a particular type
of system change. The layout group is the entire list of
layouts of a particular type defined on the system so that
when a new layout is created, it can automatically be
switched to without having to add the new layout to existing
layout groups. The user may further define the behavior of
Options 2—4 by specifying that a “best guess” algorithm be
applied to the layout groups when a change in the capabili-
ties of the system occurs. That is, the best guess algorithm
may be applied when there is a first state change. For
Options 2 and 3, the system uses the best guess algorithm to
pick or select one layout from the layout group that most
closely matches the current or active capabilities of the
system 10. For Option 4, the system uses the best guess
algorithm to rank the possible layout sets in order of the best
fit to the worst fit for the current set of system capabilities.
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When Option 3 is used, the user has the choice to cancel the
layout switch, perform the layout switch, or pick an alternate
layout set. When the user picks an alternate set, the system
operates as if it were configured to perform Option 4.

Referring back to FIG. 4, the event—action details dialog
box 80 provides mechanisms for a user to define the details
of the action to be taken when a particular event happens on
the system 10. An action is defined for all of the layouts in
a layout group when that action is listed in the group-wide
event actions table 70. When defined in the group details
table 69, the action is defined for an event that occurs only
when the specified layout is active. A particular layout may
be specified to be in more than one layout group. However,
the action to be taken for a particular event for a layout may
only be defined once.

The event-action details dialog box 80 includes four tabs
82, 83, 84 and 85 corresponding to options for four areas:
events, actions, algorithms, and weightings. (Events,
actions, algorithms, and weightings are discussed in greater
detail below.) Under the event tab 82, a user may specify
whether the layout will respond to a change in the system’s
capability or environment using a capability button 87 and
an environment button 89. If the capability button is 87
selected, no further adjustments to the system may be made.
If the environment button 89 is selected, the system 10 waits
for additional data input through a type-of-change-dialog
box 91 and a change detail dialog box 93. In this manner, the
system prompts the user to specify the type of environment
change and the specific instance of that environment type.
For instance, in the exemplary event action details dialog
box shown, the event specified is a change of the type of
“user” to an “anesthesiologist.”

As shown in FIG. 5, the action tab 83 provides mecha-
nisms to permit a user to select one of four action or option
buttons 95, 96, 97, and 98. (The options correspond to the
Options 1-4 defined above.) If a button besides the “do
nothing” button 95 is selected, then the user may specify the
layouts that may be switched to. The system 10 displays the
list of layouts with types that match the selected option in an
allowed layouts window 100. The user may then choose
from the list of displayed layouts in the allowed layouts
window 100 by selecting the desired layouts. If the user does
not select at least one layout after selecting buttons 96, 97 or
98, the system 10 automatically generates a layout set using
one of the specified algorithms corresponding to the relevant
action or event. When the user configures a group-wide
event action, an extra option is available: a use group-wide
action button (not shown) is displayed by the system.

As shown in FIG. 6, the algorithm tab 84 provides a
mechanism to permit a user to select the algorithm imple-
mented by the system 10 to switch a layout upon the
occurrence of an event. The algorithm tab includes four
algorithm buttons 102, 103, 104, and 105 and a current
learned weights window 107 with a priority column 108 and
a layout column 109. Provided the user has selected an
action with the mechanisms provided by the action tab 83,
the algorithm buttons 102105 are enabled by the system 10,
and those buttons may be used by the user to make an
algorithm selection.

The basic best guess algorithm (which is activated by
selecting button 102) determines the correspondence
between components in a presently used layout and the
active capabilities of the system 10. The algorithm assigns a
perfect score to a layout set that monitors exactly the
parameters monitored by the system. If the layout set
contains extra parameters, the layout set is given a lesser
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score than that which matches perfectly, but it is given a
higher score than any layout set that is missing parameters.
Each parameter is considered equal to all other parameters.
However, the best guess algorithm does not consider com-
mand buttons, message windows, or procedure timers.

The weighted system algorithm is activated by selecting
button 103. This algorithm builds on top of the best guess
algorithm by assigning certain user-definable weights to
certain parameters and/or GUI components. GUI compo-
nents or parameters that match the capabilities of the system
10 are multiplied by the weight. Missing components are not
weighted. The layout with the highest weighted score is
considered to have the highest correspondence with the
system and, thus, chosen for use in the GUI. A variation of
the weighted system algorithm is a weighted system capa-
bilities per environment algorithm. This algorithm is acti-
vated by selecting button 104. In the weighted system
capabilities per environment algorithm, each particular
parameter and GUI component is weighted differently for
different states of a particular environmental aspect. For
instance, it might be important for a procedure timer to be
on the display for use in the operating room, but in the ICU,
it can be more important for a message window to be
displayed. Thus, these parameters will be given different
weights depending upon the environment (e.g., an operating
room or an ICU) in which the monitoring is occurring.
Finally, an artificial intelligence or learning algorithm may
be used where the system 10 builds its own weights for
layout sets for particular system configurations and envi-
ronmental states. This algorithm can be activated by select-
ing the button 105. In the learning algorithm, when a layout
set is switched automatically, and the user doesn’t change
the layout switch, the system gives that layout set a greater
weighting in the future. If the user changes the layout soon
after the auto switching is performed, then that layout set is
given a negative weighting for the current system configu-
ration. When the user is given a list of layout sets from
which to choose, the set chosen is given a higher weighting
in the future unless the user changes the layout set soon after.
The learning algorithm can be used in conjunction with any
of the first three algorithms. If the user has selected the
learning algorithm by selecting the learn from user selec-
tions button 105, and the system 10 has performed an
automatic layout switch because of a specific event, then the
layouts that were switched to and their priorities are listed
under a second weightings tab or a different dialog box (not
shown).

The weights of the GUI components for the event being
configured may be assigned by the user using the mecha-
nisms provided under the weightings tab 85, as best seen in
FIG. 7. The system 10 permits the weightings to be specified
provided the user did not select use group-wide event action
button 68B in the attributes window 68. The weightings tab
includes a use global button 120 and a use specified button
122. If the user selects the global button 120, then the global
weightings for the event are displayed and the user may
change them using input mechanisms 124-146 in a weight-
ings window 150. If the user selects the use specified button
122, then the global setting for the subject event is copied
and displayed in the weightings window 150. Any changes
made to the weights in the window do not affect the global
settings for that event.

While the weightings tab 85 provides a mechanism to
adjust the weightings of components, the system 10 does not
permit a user to remove any of the components from the
selected layout using the weightings tab. If no global or
group-wide weights have been assigned for the particular
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event being configured, the system 10 assigns default
weights of “1” to every component in the layout. The user
may then specify or adjust each component’s weight. Global
weighting may also be adjusted using an edit global weights
button 155 in the dialog box 60 (FIG. 3). When the user
selects the edit global weightings button 155, the system 10
displays an adjusted weightings dialog box (not shown) that
is similar to the event-actions dialog box 80, but lacking
action and algorithm tabs. The adjusted weightings dialog
box provides mechanisms to adjust component weightings

Another feature of the invention relates to a user-specified
threshold for switching layouts. A user may specify a
system-wide threshold. The system 10 may then compare
that threshold to the score for the current layout set gener-
ated by the presently used layout switch algorithm (which
may be one of the above algorithms). If the threshold is not
exceeded, the system does not switch the layout or prompt
the user to change the layout, even if there is a layout in a
layout group that more closely matches or corresponds to the
current capabilities of the system 10. The user may set the
threshold such that no switching will occur if the current
layout set contains all of the parameters needed for the
current set of system capabilities, but as soon as the current
layout set is missing one, the system will make a layout
switch using one of the layout switch algorithms.

FIGS. 8 through 13 illustrate the end results of imple-
menting the algorithms discussed above. In particular, the
drawings illustrate changes or layout switches from the
layout shown in FIG. 2 to various other layouts.

FIG. 8 illustrates an implementation of Option 3 where a
pop-up list or dialog box 160 is presented to the user
showing the user that the overall layout is about to be
changed to a new bed layout, Bedlayoutl. Generically, the
layouts listed in the dialog box 160 and other choices listed
in the dialog boxes discussed below are referred to as
“selections.” The dialog box 160 includes an accept mecha-
nism in the form of an OK button 162 to confirm the switch,
a default selection button 163, and a CANCEL button 164 to
cancel the layout switch. If the user selects the OK button
162, the layout is switched to a layout 170 shown in FIG. 9.
The layout 170 contains a different parameter block 172 and
contains a different message window 174.

FIG. 10 illustrates the process by which a waveform
window layout may be switched. If the system 10 detects a
parameter switch or change in system capabilities that
impacts information displayed as a waveform, the system 10
generates a waveform dialog box 180 with a list of one or
more preferred waveform layouts 182. The dialog box 180
includes an OK or SWITCH TO SELECTED button 184, a
CANCEL button 186, and a DISABLE AUTOSWITCHING
button 188. If the user selects the SWITCH TO SELECTED
button 184, a waveform window 190 (FIG. 11) replaces the
waveform window 41. The waveform window 190 includes
an additional waveform display 192, which corresponds to
an additional ECG lead (III).

FIG. 12 illustrates the process by which a sub-layout may
be switched. If the system 10 detects a parameter switch
involving information displayed in a sub-layout, the system
10 generates a sub-layout dialog box 200 with a list of one
or more preferred sub-layout configurations 202. The dialog
box 200 includes an OK or SWITCH TO SELECTED
button 204, a CANCEL button 206, and a DISABLE AUTO
SWITCHING button 208. If the user selects the SWITCH
TO SELECTED button 204, the sub layout 43 is replaced by
a sub layout 210 (FIG. 13).

As can be seen from the above, the invention provides a
method and system for switching a layout of an information
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monitoring system. The invention also provides a method
and system for switching components of a layout of an
information monitoring system.

Various features and advantages of the invention are set
forth in the following claims.

What is claimed is:

1. A method of switching the layout of an information
monitoring system, the method comprising:

Determining a set of currently used components for a first

layout;

Determining a set of currently used external information
source monitoring capabilities of the system;

Determining a correspondence between the set of cur-
rently used components and the set of currently used
capabilities;

Monitoring the system to detect one or more changes in
the system’s ability to monitor external source of
information;

After detecting one or more changes in the systems
reviewing a predetermined group of layouts and deter-
mining a correspondence between the components of at
least one layout of the group of layouts and the set of
currently used capabilities of the system; and

Switching from the first layout to the at least one layout
if the correspondence between the components of the at
least on layout of the group of layouts and the set of
currently used capabilities is greater than the corre-
spondence between the set of currently used compo-
nents and the set of currently used capabilities.

2. A method as claimed in claim 1, wherein the act of
determining correspondence between components of at least
one layout of the group of layouts and the set of currently
used capabilities of the system includes implementing a best
guess algorithm.

3. A method as claimed in claim 2, wherein a high score
is assigned to a layout that exactly matches the set of
currently used capabilities of the system.

4. A method as claimed in claim 2, wherein a layout
containing more parameters than the parameters associated
with the capabilities of the system is assigned a score that is
higher than a layout with less parameters than the param-
eters associated with the set of currently used capabilities of
the system.

5. A method as claimed in claim 1, wherein the act of
determining a correspondence between components of at
least one layout of the group of layouts and the set of
currently used capabilities of the system is implemented
using a weighted system algorithm.

6. Amethod as claimed in claim 5, wherein predetermined
weights are assigned to layout components.

7. A method as claimed in claim 6, wherein layouts are
assigned weighted scores based on the weights assigned to
their components.

8. Amethod as claimed in claim 7, wherein the at least one
layout is a layout with the highest weighted score.

9. A method as claimed in claim 7, further comprising
defining a layout switch threshold.

10. A method as claimed in claim 9, further comprising
comparing the layout switch threshold to a weighted score of
a chosen layout.

11. A method as claimed in claim 10, wherein layout
switching is prevented if the weighted score of the chosen
layout is less than the layout switch threshold.

12. A method as claimed in claim 1, wherein the act of
determining correspondence between components of at least
one layout of the group of layouts and the set of currently
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used capabilities of the system includes building weights for
layouts according to particular system capability and envi-
ronmental states.

13. Amethod of switching layouts in a monitoring system,
each layout having one or more components, the method
comprising:

determining a set of currently used components for a first

layout;

monitoring the system to detect one or more changes in

the system’s ability to monitor external sources of
information;

after detecting one or more changes in the system, review-

ing a predetermined group of layouts and determining
a correspondence between the components of at least
one layout of the group of layouts and a set of currently
used capabilities of the system; and

providing a switch option interface if the correspondence

between the components of the at least one layout of the
group of layouts and the set of currently used capabili-
ties is greater than the correspondence between the set
of currently used components and the set of currently
used capabilities.

14. A method as claimed in claim 13, wherein the act of
determining a correspondence includes implementing a best
guess algorithm.

15. Amethod as claimed in claim 14, wherein a high score
is assigned to a layout that exactly matches the set of
currently used capabilities of the system.

16. A method as claimed in claim 14, wherein a layout
containing more parameters than the parameters associated
with the set of currently used capabilities of the system is
assigned a score that is higher than a layout with less
parameters than the parameters associated with the capa-
bilities of the system.

17. A method as claimed in claim 13, wherein the act of
determining a correspondence is implemented using a
weighted system algorithm.

18. A method as claimed in claim 17, wherein predeter-
mined weights are assigned to layout components.

19. A method as claimed in claim 18, wherein layouts are
assigned weighted scores based on the weights assigned to
their components.

20. A method as claimed in claim 19, wherein the at least
one layout is a layout with the highest weighted score.

21. A method as claimed in claim 19, further comprising
defining a layout switch threshold.

22. A method as claimed in claim 21, further comprising
comparing the layout switch threshold to a weighted score of
a chosen layout.

23. A method as claimed in claim 22, wherein layout
switching is prevented if the weighted score of the chosen
layout is less than the layout switch threshold.

24. A method as claimed in claim 13, wherein the act of
determining a correspondence includes building weights for
layouts according to particular system capability and envi-
ronmental states.

25. Amethod of switching layouts in a monitoring system,
each layout having one or more components, the method
comprising;

determining a set of currently used external information

monitoring capabilities of the system;

monitoring the system’s environment to detect one or

more changes in the system’s environment;

after detecting one or more changes in the system’s

environment, reviewing a predetermined group of lay-
outs and determining a correspondence between the
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components of at least one layout of the group of
layouts and the set of currently used capabilities of the
system; and

switching from a first layout to the at least one layout if

the correspondence between components of the at least
one layout of the group of layouts and the set of
currently used capabilities is greater than the corre-
spondence between a set of currently used components
of the first layout and the set of currently used capa-
bilities.

26. A method as claimed in claim 25, further comprising
providing a switch option interface if the correspondence
between the components of the at least one layout of the
group of layouts and the set of currently used capabilities is
greater than the correspondence between a set of currently
used components of a first layout and the currently used
capabilities.

27. A method as claimed in claim 25, further comprising
switching from the first layout to the at least one layout if the
correspondence between the components of the at least one
layout of the group of layouts and the set of currently used
capabilities is greater than the correspondence between a set
of currently used components of a first layout and the
currently used capabilities.

28. A method as claimed in claim 25, wherein the act of
determining a correspondence includes implementing a best
guess algorithm.

29. Amethod as claimed in claim 28, wherein a high score
is assigned to a layout that exactly matches the capabilities
of the system.
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30. A method as claimed in claim 25, wherein a layout
containing more parameters than the parameters associated
with the capabilities of the system is assigned a score that is
higher than a layout with less parameters than the param-
eters associated with the capabilities of the system.

31. A method as claimed in claim 25, wherein the act of
determining correspondence is implemented using a
weighted system algorithm.

32. A method as claimed in claim 31, wherein predeter-
mined weights are assigned to layout components.

33. Amethod as claimed in claim 32, wherein layouts are
assigned weighted scores based on the weights assigned to
their components.

34. A method as claimed in claim 33, wherein the at least
one layout is a layout with the highest weighted score.

35. A method as claimed in claim 33, further comprising
defining a layout switch threshold.

36. A method as claimed in claim 33, further comprising
comparing the layout switch threshold to a weighted score of
a chosen layout.

37. A method as claimed in claim 27, wherein layout
switching is prevented if the weighted score of the chosen
layout is less than the layout switch threshold.

38. A method as claimed in claim 25, wherein the act of
determining a correspondence includes building weights for
layouts according to particular system capability and envi-
ronmental states.
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