HYBRID USER INTERFACE HAVING BASE PRESENTATION
INFORMATION WITH VARIABLY PROMINENT SUPPLEMENTAL
INFORMATION TECHNICAL FIELD [0001] The subject invention relates
generally to industrial control systems, and more particularly to various
automated interfaces that interact with industrial control systems based in
part on detected factors such as a user's role, identity, location, and so
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computers utilized for controlling industrial processes, manufacturing
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networked systems. At the core of the industrial control system, is a logic
processor such as a Programmable Logic Controller (PLC) or PC-based
controller. Programmable Logicw ance, are programmed
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user-designed logic programs or user programs. The user programs are
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e?grra'uple, are also common. Associated with the user program are a
p ura]ity of memory elements or variables that provide dynamics to PLC
operations and programs. Differences in PLCs are typically dependent on
the number of Input/Output (I/O) tﬁg&f&ﬂ{ ss, amount of memory,
number and type of instructions, and speed of the PLC central processing
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business operations. This Inclu uman machine
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Where such mechanisms do exist, they
programs. The user programs are stored in memory and generally executed by the PLC in

a sequential manner although instruction jumping, looping and interrupt routines, for
example, are also common. Associated with the user program are a plurality of memory
elements or variables that provide dynamics to PLC operations and programs,
Differences in PLCs are typically dependent on the number of Input/Output (I/O) they can
process, amount of memory, number and type of instructions, and speed of the PLC
central processing unit (CPU).

[0603] One area that has grown in recent years is the need for humans to interact
with industrial control systems in the course of business operations. This includes
employment of human machine interfaces (HMI) to facilitate operations with such
systems, where the HMI can be provided as a graphical user interface in one form.
Traditional HMV/automation control systems are generally limited in their ability to make
users aware of situations that require their attention or of information that may be of
interest to them relative to their current tasks. Where such mechanisms do exist, they

tend to be either overly intrusive (e.g., interrupting the user’s current activity by “popping



tend to be either overly intrusive (e.g., interrupting the user's current

activity by "popping up" an alarm display on top of whatever they were

currently looking at) or not informative enough (e.g., indicating that

something requires the user's attention but not providing information
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a "detail screen”, "alarm summary" or "help screen") to déterminethe
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extensive agverview.nor is intended tq ide t'g_ ey/critical elements gr to i
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disﬁhgyrﬂpitq‘gg;ﬂjg@g]gescription that is presented later. [00061 One aspect of
he present invention provides an industrial automation system,

comprising: at least one base presentation component to display one or
more elements of an industrial ¢Ql gfyironment; and one or more
isplay items that are dynamically superimposed on the base

9Brsentatioh CoftiBHERHHS 5O Vit TRALEEaT CBRFS) ihidiFalfoRrfy duadrasic
un{R08GaliAN altesnate:aspecteiifeprasent inventicnpruddes aonathedkiasive
ov e?&?\{farg(e)r is intended to identify key/critical elements or to delineate the scope of the
various aspects described herein. Its sole purpose is to present some concepts in a
simplified form as a prelude to the more detailed description that is presented later.

0006} One aspect of the present invention provides an industrial automation
system, comprising: at least one base presentation component to display one or more
elements of an industrial control environment; and one or more display items that are
dynamically superimposed on the base presentation component to provide industrial
control information to a user.

[6006a] An alternate aspect of the present invention provides a method to generate
an industrial control interface, comprising: generating one or more base presentations for
a given imdustrial control system context; determining one or more users current context;

and automatically adjusting display information to the users based upon the control

system context and the one or more users current context.
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an industrial control interface, comprising: generating one or more base
presentations for a given industrial control system context; determining
one or more users current context; and automatically adjusting display

information to the users based upon the control system context and the
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useVENntign provides an industrial controller interface, comprising: means for
enerating a base presentation of a factory; means for determining a user
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drawings. BRIEF DESCRIPTION OF THE DRAWINGS [0009] Fig. lis a
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component for a graphical user interface system. [0011] Fig. 3 is a
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in fogiuddscn diagramdtissizating an alternative base presentation example

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] Fig. 1 is a schematic block diagram illustrating a graphical user interface
system.
{0010] Fig. 2 is a schematic block diagram illustrating a context component for a

graphical user interface system.
(0011} Fig. 3 is a diagram illustrating an example base presentation and overiay.

[6012] Fig. 4 is a diagram illustrating an alternative base presentation example

and overiay.

[00E3] Fig. 5 is a diagram illustrating an example system for presenting

information to a user based in part on context and location.

[6014] Fig. 6 is a flow diagram illustrating an interface process for presenting
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and overlay. 100131 Fig. 5 is a diagram illustrating an example system for
presenting information to a user based in part on context and location.
[0014] Fig. 6 is a flow diagram illustrating an interface process for
presenting 3 information to a user in view of context and/or location.
[0015] Fig. 7 is a diagram illustrating an alternative system for presenting
industrial control information to a user. [0016] Fig. 8 is a diagram

ARG, A0S AIPYE RGO SOMPRFRY (oL ddgtving users and/or

attributes. 001/]Fig. 9is an alternatlve processing system for presenting
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Sysigfspashmehads.areproyiged that enable various interface

a%ications that more efficiently communicate data to users in an
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IS QERNTRE. uEBe SY$Gmdnsludes a base presentation component to
di&ﬁﬁ'z\j/ one or more elements of an industrial control environment.
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display iefh 8 IEEglinaRTRearyiaa suH D S¥c Beniire padestrial control
prassfiatinneeponent to provide industrial control information to a user.
In another aspect of the industrial automation system, a location
component is provided to identify a physical or a virtual location for a user
in an industrial control enviranpeExit. hIDESCRICIUCIE a context

CE ?ggent to etermineﬁat least one attrib eEﬁﬁfor the yser in view of the
oRYLTERI or virtSa RS 5 PSS BFR AEOH St PP A B g ece
indpphiationstchiln erdis effiaseat) ikopmiuait dhedphysiaatany uLadetatiDiontrol
agd ttge teﬁggrgegc ttgti)rllj eét[Oa %910It ist.noted that as us, dd'n_I.l;%ils clud
apﬁlc%’fion,oterm such as %ohpo‘ﬁerﬁ]{?‘ TRy fg{}f'ls'ﬁff‘)e T, * Kniiffan includes
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as applied to an automation system for industrial control. By example, a
presentation component to provide industrial control information to a user. In another
aspect of the industrial automation system, a location component is provided to identify a
physical or a virtual focation for a user in an industrial control environment. This can
include a context component to determine at least one attribute for the user in view of the
physical or virtual location. A presentation component then provides information to the
user based in part on the physical or virtual location and the determined attribute.
[6019] It is noted that as used in this application, terms such as “component,”
“display,” “interface, ” and the like are intended to refer to a computer-related entity,
either hardware, a combination of hardware and software, software, or software in
execution as applied to an automation system for industrial control. For example, a
component may be, but is not limited to being, a process running on a processor, a
processor, an object, an executable, a thread of execution, a program and a computer. By
way of illustration, both an application running on a server and the server can be
components. One or more components may reside within a process and/or thread of
execution and a component may be localized on one computer and/or distributed between

two or more computers, industrial controllers, and/or modules communicating therewith,

[0020] Referring initially to Fig. 1, a graphical user interface system 100 is



component may be, but is not limited to being, a process running on a
processor, a processor, an object, an executable, a thread of execution, a
program and a computer. By way of illustration, both an application
running on a server and the server can be components. One or more
components may reside within a process and/or thread of execution and
a component may be localized on one computer and/or distributed
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communicating therewith. [0020] Referring initially to Fig. 1, a graphica
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least part of a human machine interface (HMI), but is not limited thereto.
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devices, and/or associated equipment (collectively referred to herein as

APFAHEMA RS CRRCats fRieriRg it oPA ipritlseAdtiservifsmmentnt 110,
Indesfacesysiapodal inoludes pdlisphtvcormpanrnt 146). imaiaaionent 140, and
component 120, b 8 presentation component 130, item component 140,

and' %’Sn%%%’88?ﬂb%%em 150. [0021] .. The display component 110.can

rédata] a displaihéaippiiipcsppeiventnla ciioremidisplayide icaor receive data
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more of alphanumeric cﬁarac%ers, grap@ilcs, animatons, audio and video.
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objects and information. Interaction component 120 can receive |
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SEIGHRRANIPLIR RRFIAN NG EMB Y BWStisplayed objects and information.
Interaction component 120 can receive input from a user, where user input can
correspond to object identification, selection and/or interaction therewith. Various
identification mechanisms can be employed. For example, user input can be based on
positioning and/or clicking of a mouse, stylus, or trackball, and/or depression of keys on a
keyboard or keypad with respect to displayed information. Furthermore, the display
device may be by a touch screen device such that identification can be made based on
touching a graphical object. Other input devices are also contemplated including but not
limited to gesture detection mechanisms (e.g., pointing, gazing...) and voice recognition.
[0623] In addition to object or information selection, input can correspond to
entry or modification of data. Such input can affect the display and/or automation
devices. For instance, a user could alter the display format, color or the like.
Additionally or alternatively, a user could modify automation device parameters. By way

of example and not limitation, a conveyor motor speed could be increased, decreased or



identification mechanisms can be employed. For example, user input can
be based on positioning and/or clicking of a mouse, stylus, or trackball,
and/or depression of keys on a keyboard or keypad with respect to
displayed information. Furthermore, the display device may be by a touch
screen device such that identification can be made based on touching a
graphical object. Other input devices are also contemplated including but
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voice recognition. [0023] In addition to object or information selection,
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alter the display format, color or the%ike. Additionally or alternatively, a
u€B¥iESuld modify automation device parameters. By way of example and
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representation of a production erivironment including one or more objects
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more items can form part of the display. [0025] An item is a graphica
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can provide information of interest and can correspond to an icon, a

tRgrnisan! gm,fa}gg. widget, among other things. The items can be transparent,
transiucent, or opaque be of various sizes, color, brightness, and so forth as well as be
animated for example fading in and out. Icons items can be utilized to communicate the
type of information being presented. Thumbnails can be employed to present an
overview of information or essential content. Thumbnails as well as other items can be a
miniature but legible representation of information being presented and can be static or
dynamically updating. Effects such as fade in and out can be used to add or remove
superimposed information without overly distracting a user’s attention. In addition, items
can gradually become larger/smaller, brighter/dimmer, more/less opaque or change color
or position to attract more or less of a user’s attention, thereby indicating increasing or
decreasing importance of the information provided thereby. The positions of the items
can also be used to convey one or more of locations of equipment relative to a user’s
current location or view, the position or index of a current task within a sequence of tasks,

the ability to navigate forward or back to a previously visited presentation or view and the

like. The user can also execute some measure of control over the use/meaning of these



box, a tool tip, and a widget, among other things. The items can be
transparent, translucent, or opaque be of various sizes, color, brightness,
and so forth as well as be animated for example fading in and out. Icons
items can be utilized to communicate the type of information being
presented. Thumbnails can be employed to present an overview of
information or essential content. Thumbnails as well as other items can be
a v wrekiegl resenialiameldviar matispheingpresenied and
can be static or_dynamically updating. Effects such as fade in and qQut can
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larger/smaller, brighter/dimmer, more/less opaque or.change color or .
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prominent w € presentation, allo € user to view and interact

withnimimitati vidaiupled oaitspdesctimpoafarmidio Tomang an by fto FiGt &tie context
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presentation changes In such a manner, di erenpln ormation may
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compone %Ei whichis
220 detects or determines context data pertaining to automation devices including control
systems, devices and associated equipment. Device context data can include but is not
Iimited to logical/physical locations and operating status (e.g., on/off, healthy/faulty...).
Returning to FIG. 1, the context component 150 can provide the datermined,
detected or otherwise acquired context data to display component 110. Display
component can then utifize such data in determining which base presentations and or

items to display as well as their format and position.

IOGZS] By way of .example‘, as a user navigates through interface system 100
{(physically or virtually}, the system 100 can determine and track their identity, their roles
and responsibilities, their areas or regions of interest/responsibility and their activities,
Similarly, the system can maintain information about devices/equipment that make up the
automation control system, information such as logical/physical locations, operating
status and the types of information that are of interest to different persons/roles. The



communicatively coupled to display component 110. Turning briefly to
FIG. 2 a context component 150 is illustrated in further detail. The context
component 150 can include a user component 210 and a device
component 220. The user component 150 can detect or determine
context information regarding a user or users. Such information can
include but is not limited to a user's identity, role, location (logical or
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depicted that display component 110 of Fig. | may render. It should be
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of the sut(?ect disclosure and is therefore not meant to limit the subject

iRvERfiBRdPERp Mdisar SBiopry S nietigaton Saéélﬁz&i»égmaﬁwswaﬂable

C@;ﬁﬁﬁ@%i@&l@ﬁ%f the item, for instance. Item 325 is shrunken representation of details
regarding the base presentation 310. Items 320, 321, 322, and 325 are superimposed on
the display and are positioned along the periphery of the base presentation in accordance
with an aspect of the invention. This positioning is beneficial at least because it does not
obscure information provided by the base presentation 310. By contrast, items 323 and
324 are superimposed entirely over base presentation 310, but are small enough not to
cover any objects provided thereby.

[0030] A user can interact with any of the display objects which may cause the
display to change. For instance, if a user selects or otherwise identifies item 325 the
display 400 of FIG. 4 could result. As illustrated by FIG. 4, the interface system updates
the base presentation 410 to show the selected information and automatically
superimposes new, situation-specific information that is related to the updated display
400. In particular, items 410, 420 and 430 are displayed. Item 410 provides information

regarding a shift production report and item 420 identifies that help is available for



tanks connected to a first valve and a first pump as well as a mixer, motor,
a second value and a second pump. Base presentation 310 also includes
two gages associated with the motor identifying motor temperature and
speed. As shown, the base presentation 310 does not occupy they entire
display rather it is centered in the middle providing a border of free space.
In addition to base presentation 310, various items 320-325 are also
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indicaips aliRpioRbisdsaHireshwith respect to the associated pump and
item 324 provides an indication that help information is available upon
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F he interface s updates the base.presentation 410 to show,
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information regarding a shift production report ahd item 420’ identifies that

hiteimation segerfingeaibplssr 0podn Aehsetiv fofodenridmmeale nser304an be
SBEHIEEDI VEISIOR QT HRGRNRUOSRASR AT ESNBHOTR LAY B oHE aspects,
user can return to the previous base presentation 310 by selecting
sesEHmpseanverplanatyg2dgmRSratinng mernt Tieh & binrasiEin piehentication
SysienIR Flksiraied distic unique to individuals. It is to be appreciated that a
plurality of identification schemes can be utilized with system 500 and all such alterations
and modifications are intended to fall within the scope of the detailed description and
appended claims.
[0033] Utilizing the user identification, information retrieval component 502 can
determine and/or track the context of each user 504. This information can be retrieved
from one or more database or other storage/retrieval means that can include a user/role
context data component 510 and/or a user/role historical data component 512. The
context of each user can be, for example, the role, position, responsibilities, authorized
programs, areas or regions of interest, activities, etc. as it relates to the particular user.
[6034] The information retrieval component 502 can further be configured to
access historical data 506 from a device equipment context component 514 and/or a
device/equipment historical component 516 that include data relating to device(s) and/or

equipment. For example, information regarding the devices and/or equipment that are



dynamically presenting information of interest to one or more users in an
industrial automation environment. The system 500 includes an
information retrieval component 502 that is configured to obtain
information regarding user(s) of the system 500, historical and real-time
information relating to the user(s), device(s) and/or equipment(s). The
information retrieval component 502 can be further configured to make a
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user(s). [0032] One or more users, illustrated at 504 as USer 1 throug
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system 500. As the user(s) 504 cont the system 500, the information
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504 can be employed, such as a unique user name and/or %assword, for
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cg%acteristic unique to individuals. It is to be appreciated that a plurality
of identification schemes can be utilized with system 500 and all such
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and/ora device/equipment historical component 516 that include data

rethgihgte weviedsy ard /ot igrapeddntinfonestion piatintdmaatioicular

regefding e aVIHRS LML SRIRRRPL I A& G linkages between the two sets of
information (historical 506 and real time 518) and identify or infer information that may
be relevant to users’ current locations and activities. For example, if there is an alarm on
a device and/or piece of equipment, based on the user context, the user may be presented
information relating to such alarm condition. If the user context and/or historical
information indicate that the user 502 is not interested in the particular device and/or
equipment, the information retrieval component 504 will not present such information to
the user. This determination can be made based on the user role, context, historical, and
other information obtained as well as the device/equipment context, historical, current,
and other information. If a determination is made that one or more user 504 would be
interested in such information, the information is presented to the one or more user
interested in the data, as shown at 510.

[6037] By way of example and not limitation, if an operator is working in the

bottling area of a brewery, system 500 can automatically present that operator with
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included in the automation control system can include a plurality of

information that is maintained and/or stored. Examples of maintained
information include logical and/or physical locations, operating status,

other types of information that are of interest to different users and/or

user roles. For example, an operator of the automation control system

may have a direct area of interest than a tester and/or maintenance user
begaussiel, 108 RRARIEAG-ALEAENISE! AR DOUANNLERED U8B ent located
interacts with system gg&tﬂﬁ’e information retrieval component 502 Is
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through Equipment N, where N is an integer can be monitored for status
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process of each device/equipment (e.g., operating, line of code being
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infarmation relgting tQ a particular, devjce/equipment and is able to create
i ge analDE AR s AR o s P AR SRRl
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an alarm ofY @ device and/or piece of equipment, pased of the user
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R R SO, R G RIS
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nﬁ_?el@&ﬁ%ﬂﬁe%d@&%%ﬁ?ﬁé%%@ﬂ@e@& interested in such information,

the information Is presénted to the one or more user
[6039] The method 600 can identify the information of interest to one or more

user without prompting or requesting such interest information from the user(s). The
inference can be based on identity, role, location, and/or on text in a production facility by
matching the user’s location, context, and/or role with the location and/or status of
device/equipment/system being monitored.

[0040] The process 600 begins at 602, where one or more users are identified.

The identification of the user can be performed utilizing a plurality of identification
techniques and the disclosed aspects are not limited to any one known technique. Based
on the user identification, user information is retrieved, at 604, and can include contextual
information and/or historical information. At 606, real-time data regarding the devices
and/or equipment is obtained.

[0041] The method continues, at 608, where a determination is made whether a

user interest matches the device and/or equipment information obtained. For example,
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interested in the data, as shown at 510. [00371 By way of example and
not limitation, if an operator is working in the bottling area of a brewery,
system 500 can automatically present that operator with 10 information
about the current operational status of the devices and/or equipment
located in the area in which the operator is located. Similarly, if a
maintenance engineer is currently working in the same area, the system

5995&%&1%”3?551} é(?ﬁ%e&?%%%@&’i@%ﬁ OB ARRME NEmaE S@%PSFﬁ@ﬁéh%e can
of the devices and/or equment located in that area at substantia yt e
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equipment, specifically, those related to the electrical systems in that area
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users are identified.
for the above described systems and methods.

[0042] Turning to Fig. 7, an alternative system 700 is provided for manipulating
or processing user interface applications. The system 700 includes a presentation
component 710 that produces and manages interaction with an element provided on a
base display. The format of the element including the data to be supplied therewith can
be influenced by settings 720 and context component 730. Additionally, connection
component 740 is provided to set up connections to one or more sources 750 to supply
data to the element. The system 700 can also include an update component 760. The
update component 760 can monitor one or more sources and detect changes to particular
data being utilized by the presentation component 710 for an element. Hence, the update
component 760 can be communicatively coupled to the presentation component 710 and
connection component 740. The update component 760 can receive, retrieve, or
otherwise obtain the location and identity of data of interest from the presentation
component 710 and can then monitor the particular source 750. If a change is detected,

the update component 760 can inform the presentation component 710. Subsequently,
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The identification of the user can be performed utilizing a plurality of
identification techniques and the disclosed aspects are not limited to any
one known technique. Based on the user identification, user information
is retrieved, at 604, and can include contextual information and/or
historical information. At 606, real-time data regarding the devices and/or
equipment is obtained. [00411 The method continues, at 608, where a
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system can be configured to automatically and/or report

devikbredials men snrerm atio AT mdain i Beesrddndedeithiintaellgnated to
URBHARBIS Rtk SHE R i NGk 3th§s-3.p. .
6-9 aﬁr?gﬁ[{ge assrociate}éé%?si%&s%%n# g%g%%g%@égg%ﬁ%&gg ,Eﬂi D)
rSIENHEE (VRHE PAVIET 683 SRFLADHORM R ENdEr fHicspeesHdisayBagng others.

syistemmanstimetnesiapRPRAZE THRINGILS hileréaatialiesBRtYRRYSIe Wi ORe

is provided for manipulating or processing user interface applications.
e &9

el hervtsindibesedeptiss spmnmsntBAdpahes s Hsar piduprssular
afeionaaRARASN R Adigwith anele e PReMIadR 8r a position (e.g.,

administrator, manager...), inter alia. The credentials specify the type, class and/or
category of information that a user can obtain, or alternatively is prohibited from
receiving.

[6044] Fig. 9 illustrates an alternative system 900 for processing the interfaces
described herein. Similar to Fig. 7, the system 900 can include a presentation component
910. The presentation component 910 can generate and control interaction with one or
more elements added to a base presentation. Settings 920 and context component 930
can be utilized to influence the format as well as the data provided by an element,
Connection component 940 is communicatively coupled to the presentation component
910 and one or more sources 950 and is operable to establish a connection between the
presentation component 910 and one or more data sources 950. An update component
960 monitors one or more data sources via the connection component 940 to enable

detection of data changes and facilitate notification of the presentation component
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base display. The format of the element including the data to be supplied
therewith can be influenced by settings 720 and context component 730.
Additionally, connection component 740 is provided to set up connections
to one or more sources 750 to supply data to the element. The system
700 can also include an update component 760. The update component
760 can monitor one or more sources and detect changes to particular
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Hence, the update component 760 can be communicatively coupled to
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determines the identity of'a user. For example, a user may be asked t
fufbsititnie bisapewigrideritfécpéesword. Authentication can also be

apgpplished By raselying: aSTReHERS alo B0 R USEln M U8 hical User

yet, the authentication component 820 can employ biometric

alitsefase SHER) Bignsarcvathnbayadtbhoamizeephiyeicaicctidingtedigidal control
upitB iR individrala oL AR MIRLTAT AHhe e ap,FRAIBE desends,

but is not limited to identifying a user via fingerprint, palm geometry,
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authentication component 820 grovides the credential component 830
v\ﬁmlfﬁjée’ such interfaces can also be associated with an engine, editor tool or web

browser although other type applications can be utilized, The GUI can include a display
having one or more display objects (not shown) including such aspects as configurable
icons, buttons, sliders, input boxes, selection options, menus, tabs and so forth having
multiple configurable dimensions, shapes, colors, text, data and sounds to facilitate
operations with the interfaces. In addition, the GUI can also include a plurality of other
inputs or controls for adjusting and configuring one or more aspects. This can include
receiving user commands from a mouse, keyboard, speech input, web site, remote web
service and/or other device such as a camera or video input to affect or modify operations
of the GUL

[0046] It is also noted that the term PLC as used herein can include functionality
that can be shared across multiple components, systems, and or networks. One or more

PLCs can communicate and cooperate with various network devices across a network.
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identity of the user. The credential component 830 matches the user with
particular credentials based on the individual user, group membership, or
a position (e.g., administrator, manager...), inter alia. The credentials
specify the type, class and/or category of information that a user can
obtain, or alternatively is prohibited from receiving. [0044] Fig. 9 illustrates
an alternative system 900 for processing the interfaces described herein.
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a user to the presentation component 910. The présentation'component
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come from outside the system 900 such as from computer or program

104#3F the likeVhatdrsdtreaigescBbidneninaduiey saiest exanriasinepects. Itis,
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utilizing the  security component 970. For example, a graphical o
coeRenes il pataset afslssrrbing tese mssivdipt et hatdianyy skilldp the art
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Accordingly, the aspects described herein are intended to embrace all such alterations,
modifications and variations that fall within the spirit and scope of the appended claims.
Furthermore, to the extent that the term “includes” is used in either the detailed
description or the claims, such term is intended to be inclusive in a manner similar to the
term “comprising” as “comprising” is interpreted when employed as a transitional word

in a claim.
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facilitate biometric identification. [00451 It is noted that the interfaces
described herein can include a Graphical User Interface (GUI) to interact
with the various components for providing industrial control information to
users. This can include substantially any type of application that sends,
retrieves, processes, and/or manipulates factory input data, receives,
displays, formats, and/or communicates output data, and/or facilitates
operation of the enterprise. For exgmglggsuch interfaces can also be
associated with an engine, editor tool or web browser although other type
appidtishEnedise utilized. The GUI can include a display having one or
more display objects (not shown) including such aspects as configurable
icons, buttons, sliders, input boxes, selection options, menus, tabs and so
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apdieonlr el YAFRUR QARG SRVICEARPER @énllg?nﬁ&ﬁ? HRUEROIMERIRAM N Bmonitor,

Analog, Digital, Programmed/Intelligent 1/0 modules, other programmable
cARABINEST, TEIPHESRERDOFiorGRRIE T he like. The network (not
shown) can include public networks such as the Internet, Intranets, and

automation networks such as Control and Information Protocol (CIP) ]
nétwork SR NI DdtiRENdp andhe Bitirsmidemo fiie pssociated with alphanumeric

characters, graphics, animations, audio or video data.

5. The system of claim 4, the data is static or updated dynamically to provide

information in real-time as changes or events occur.

6. The system of claims 1 to 5, further comprising an interaction component that
receives input concerning one or more display objects and information associated to the

display objects.
7. The system of claim 6, the interaction component receives input from a user or

system, where user input corresponds to object identification, selection or interaction with

the interaction component.
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networks include Ethernet, DH/DH+, Remote 1/0, Fieldbus, Modbus,
Profibus, wireless networks, serial protocols, and so forth. In addition, the
network devices can include various possibilities (hardware and/or
software components). These include components such as switches with
virtual local area network (VLAN) capability, LANs, WANS, proxies,
gateways, routers, firewalls, virtual private network (VPN) devices,

8. Servefs, sgliehtSs commpess oconfigutationdanissmonitorng tomlsidmndation
other devices. [00471 What has been described above includes various

COMBERHIERY A LTSEREPE of course, not possible to describe every

conceivable combination of components or methodologies for purposes

of describing these aspects,.but one of ordinary skill in the art ma
% rec @8%%&?35%}?&1[%& ’(:85 RN )éee]}trﬁﬁ%r]a g é?guﬁo’s%i%@.ls’ 2
trackeelrdinghybhdhel aspestsadesttibedphereindseliyehiddrioasmbraceuall screen

such alteration odifications and variations t . withi hri
Setieninghatii et ki S Gl R S
gestineldelesttis useddnesitive rthe dotaileditdeseriptioneor- the claims, such

term is intended to be inclusive in a manner similar to the term

"comprising” as "comprising" is interpreted when employed as a
10 tran3iiorsabigordf inlalskim [ % CIUNMS couHatsie gl airpanerent Ap generate a

wallfiiSHal aHomALion sygiem, comprising: at least one base presentation
component to display one or more elements of an industrial control

environment; and one or more display items that are dynamically

11 superngsrehopithe.hasel presentationseMpeneriderP g ieu SRk ates,
control information to a user. 2. The system of claim.1, further.comprisinnqnem

recgtgfm SRS e AR e SRS Ao RGBS b Ring BRETSIEPACGIBI
incvidinbase preseetstioncamrentizotthe displaydtemson Jelhimiaysiedeates.
claims 1 or 2, further comprising a display component that renders a
display to or receives data from a display component including at least
120ne Ofhia spaeitoss claims 1 to 11, the display items provide information of interest

and correspond to an icon, a thumbnail, a dialog box, a tool tip, or an object display.
13.  The system of claim 12, the display items are transparent. translucent, or opagque

and are of various sizes, color, brightness, or animated including fading in or fading out.
14.  The system of claims 12 or 13, the icon is wtilized to communicate a type of
information being presented, where the thumbnail is employed to present an overview of

‘information or essential content.

15.  The system of claim 14, the thumbnail is a miniature but Jegible representation of

information being presented and is statically or dynamically updated.
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a computer, a mobile device, and a web browser. 4. The system of claims
1 to 3, the display items are associated with alphanumeric characters,
graphics, animations, audio or video data. 5. The system of claim 4, the
data is static or updated dynamically to provide information in real-time as
changes or events occur. 6. The system of claims 1 to 5, further
comprising an interaction component that receives input concerning one

o gnore HigRY-APIFCIRAR] RIPHTRIRRAAGISY 12 R AISRIRY ARIECH: data

7. The system of claim 6, the interaction component receives input from a

u§8?16rt°§3fsi’éﬁ’(%\/ﬁ°e¥@éaj=§er iptites shredpenbusbiaedingasidisakivn, opaque

saiglmgﬁl OF HNREAGH QBIVY Il RO QRGO M SRR QRS BE :1& & TRR S Mereby
dP I |?és 6.0r7, turther compyising at least one identification component
f

08 BHS A0 bR E LSRR FFISH A ' AL YGE ARG
component includes a mouse, a stylus, a trackball, a keyboard or keypad
wjth respect to dISp| ed in ion, a touch screen device such that .
A TP o G DR AP PACBT SRS e dat tems o
gecskume wmm@ofﬁmuent cd‘rmqmpmenteeﬁgﬂmanaommn&mnﬂlﬁcé‘fhﬁ; or

YRR SIS 60,0, uper cmpripg cotbonent o gsnerale Auy
Warnlhg rm orasc e&ufé esystem%% claims o Tba?h Y

ba@egmteé"en’t’aubﬂr@@ﬁkpgmmt‘genébamwdenewethMevmr obtains a
graphical representation of a production environment including one or

more objects representing, devices or information pertaining to devices.
158.The Byseeptear elasimes ioa 17 therdisptayniiaategprssliiéionformpoissnofo enable

infetestoandscaneshend {R@adeen ﬁﬂ@y&apﬂﬂh&913%0&&<emgtagéatma%hange

an object display. 13. The system of claim 12, the display itemsare
tipRpHAE A toPEHERISRIRG Bsagistecting-are of various sizes, color,
brightness, or animated including fading in or fading out. 14. The system

of claims 12 or 13, the icon is utilized to communicate a type of
1 The system of claims 1 to 18, further comprising a context component to

determine a user’s identity, role, location (logical or physical), current activity, or

previous interactions with automation devices,

20.  The system of claim 19, the context component is associated with a device
component that detects or determines context data pertaining to automation devices

including control systems, devices and associated equipment.
21.  The system of claim 20, further comprising a component to create mappings or

linkages between at least two sets of information and identify information germane to a

user’s current location or activity.

18



Cala

information being presented, where the thumbnail is employed to present
an overview of information or essential content. 15. The system of claim
14, the thumbnail is a miniature but legible representation of information
being presented and is statically or dynamically updated. 17 16. The
system of claims 1 to 15, further comprising a component to adjust the
daja itemIaha Vued A JRTHENRE SIBHELT RRlAMS. RigRLAEdimmer
displays, opaque displays, or changing color displays to attract more or
less of ZERERENERINRIDIRG RIS PRESrEsMienh EeRa SvgRonderighspngrol system
inngigeance of displayed information. 17. The systemr of claim 16, further
comprising adjusting positions of the data items to convey one or more of
locationSBFEHHIBA X FEMATRSS CRBPR GREHSRtion or view, the

position HirdneeeAipagHisent HsiyithioReeHan Realstaskas<d aidR Bl ¥ontrol

to navigate forward or back to a previously visited presentation or view.
19FHR SR PBE SATS PIPT TR EETDPRATE G selection

component to enable a user to view and interact with data in fuller detail

G eSaIpY e 0 shonge fom Sl o el UKD, o o

.ctimpesiepretentdétatmine g user's identity, role, location (logical or

physical), current activity, or previous interactions with automation
devices. 20. The system of claim 19, the context component is associated
with a d&ticenetivodpd okt B3y iletduts appdate inside oroidaxtptlatamity to the base

pertain ng to automation devices including control systems, devices and
BSocate equipment. 21. The system of claim 20, further comprising a
component to create mappings or linkages between at least two sets of

infermatiqn and, identify info fi rmane to a. user's cusrent | ion
P B O Nl TR e) 98 e S R (B
CovaEFEingf. igenBcitirpmanposad katasenp pssavitatibmsthutha lgivepresentation.
industrial control system ’

26. The method of claim 25, the superimposed data includes historical data, machine

data, warning data, atfention data, help data, or production data.

27. A computer readable medium having a data structure stored thereon for an
industrial control interface, comprising:
a first data field to specify an industrial control environment context;

a second data field to specify a user context; and
a third data field to control dispiay interface operations based in part on the

industrial controf environment context and the user context.

28.  The computer readable medium of claim 27, further comprising a field to control

-2 size or an opagueness of the display interface operations.
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context; determining one or more users current context; and automatically
adjusting display information to the users based upon the control system
context and the one or more users current context. 23. The method of
claim 22, further comprising automatically superimposing data on the

base presentations. 24. The method of claim 23, the data appears inside

or within proximity to the base presentation. 25. The method of claims 22
ta224, futhecoopuxisicug qhlovididigra s&ledion Tonmsonentiaiskiediad includes an
s imposed data item asso ia ed |th he.base prese t|on 26. The
r#ﬁ(cﬁé%lg ?a?r%sﬁgs %ﬁem é?l%p%?e dg?ag}ﬁ% ud A1 Fﬁ‘é‘tﬁmvw’ or
naehioes dégrcrierningdatapatientiomicata, help data, or productlon data.
27. A computer readable medium having a data structure stored thereon
for an industrial control interface, comprising: a first data field to specify
aAlUndustidredasitiel eanitedlsriater@entesmpaisiegond data field to specify a
user conieehsaoRMIEA AR IE 0GRl chaiygpjerface operations

based in part on the industrial control environment coritext and the user

context. DENF Y (SRR sSasD RO HredwithiT diaife®Ty further
comprisiggaasfisiciacamieh gﬁmgr@erqa@eqﬁgemgé hedlisnlay

interface operations. 19 29. The computer readable medium of claims 27

or- 28, tHEHFdUAUMBRIIALK AULSHAS HRitcaBE or shaderenrsargionis, view of
latatenfegicbh &y phygigal), current activity, or previous interactions with
automation devices. 30. An industrial controller interface, comprising:

means for generating a base presentation of a factory; means for

determining a user context within the factory; means for controlling a

graphical user interface for the factory; and
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means for automatically adjusting data items on the base presentation in
view of the determined user context. 20 HYBRID USER INTERFACE
HAVING BASE PRESENTATION INFORMATION WITH VARIABLY
PROMINENT SUPPLEMENTAL INFORMATION ABSTRACT Systems
and methods are provided that enable various interface applications that
more efficiently communicate data to users in an industrial control system.

|nH|m§Rﬁs MRMWEHM@E&QW@B&EE?ME?@WM@@I\T h@F@){ﬁF@WI‘ION
include res ion.component to display one or more elements
ot am i B R B R N B RpATION

dynamically superimposed on the base presentation component to
provide industrial control information to a user. In another aspect of the

industrial automation system, a location component is provided to identify
a physical or a virtual location for aABETR®a&Flindustrial control

environ &Ié 'I;hdl an,,include a cont ompaonent.to determine at least
one attrri%%tei?or %dgnﬁ%tg o SRR ot § %ﬁy%?t%eo‘?aﬂﬁlﬁsa nl%tr:é‘ﬁ gAPRcations that
preeeriHtidendp smonenicie dpadvidessinfermiadesirtal thatudeydased in one

Paghan heRiaeLALoHHEh RRRHRNFASWBE HRUWRRA AR gk
presentation component to display one or more elements of an industrial control
environment. Various display items can be dynamically superimposed on the base
presentation component to provide industrial control information to a user. In another
aspect of the industrial automation system, a location component is provided to identify a
physical or a virtual location for a user in an industrial control environment. This can
include a context component to determine at least one atiribute for the user in view of the
physical or virtual location. A presentation component then provides information to the

user based in part on the physical or virtual location and the determined attribute.

Figure 1
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