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Command Input Based on Data-Carrier Orientation

Description

This disclosure concerns the inputting of commands into an electronic or computer-based

system.

Electronic and computer-based systems often receive commands from users. For

example, an access control system may receive a command to open a door. As another

example, an elevator control system may receive a command to send an elevator car to a

particular floor. Such commands can be input using, for example, a button on a panel or

another interface.

US201 10100762A1 describes, among other things, an electronic door trim with command

buttons.

Further options for the input of commands into systems could be advantageous. This is

addressed herein by at least some of the embodiments covered by the claims.

A command can be input into a system using a data carrier such as, for example, a card.

The command is determined based on the orientation of the data carrier relative to a

reader of the system. Different commands can be input by changing the orientation of the

data carrier.

In some embodiments, a command input method comprises: determining, using a reader,

a first location of a first tag in a data carrier, the data carrier comprising first and second

surfaces; determining, using the reader, a first location of a second tag in the data carrier;

determining a first orientation of the data carrier relative to the reader based on the first

location of the first tag and the first location of the second tag; selecting a first command

based on the first orientation of the data carrier; determining, using the reader, a second

location of the first tag relative to the reader; determining, using the reader, a second

location of the second tag relative to the reader; determining a second orientation of the

data carrier relative to the reader based on the second location of the first tag and the

second location of the second tag; and selecting a second command based on the second

orientation of the data carrier. The data carrier can include one or more markings

associated with the first command or the second command. In some cases, the first

surface of the data carrier faces the reader during the determining of the first and second



locations of the first tag and the first and second locations of the second tag. The reader

can comprise first and second reader units, the determining the first location of the first

tag comprising reading the first tag using the first reader unit, and the determining the

first location of the second tag comprising reading the second tag using the second reader

unit. The method can further comprise sending the selected command to a building

control system (e.g., an elevator control system, an access control system, a lighting

system, a heating system, a cooling system, a ventilation system). In some cases, the data

carrier does not touch the reader. In some cases, the data carrier is not inserted into the

reader.

Some embodiments of a command input system comprise: a reader and a computer-based

control device coupled to the reader, the control device being configured to perform a

method, the method comprising, determining, using the reader, a first location of a first

tag in a data carrier, the data carrier comprising first and second surfaces, determining,

using the reader, a first location of a second tag in the data carrier, determining a first

orientation of the data carrier relative to the reader based on the first location of the first

tag and the first location of the second tag, selecting a first command based on the first

orientation of the data carrier, determining, using the reader, a second location of the first

tag relative to the reader, determining, using the reader, a second location of the second

tag relative to the reader, determining a second orientation of the data carrier relative to

the reader based on the second location of the first tag and the second location of the

second tag, and selecting a second command based on the second orientation of the data

carrier. The system can further comprise a lock to which the selected command is sent.

The reader can comprise an antenna array. The reader can also comprise first and second

reader units. The data carrier can also comprise third and fourth tags. The command

input system can be mounted in a housing for a lock.

Further embodiments comprise a computer-based device configured to perform one or

more of the disclosed methods.

Particular embodiments have a selected ratio of the size of reader units to the size of tags.

For tags that receive and transmit radio signals, this ratio can be based on, for example,

the area of the antenna used by the tags. Exemplary ratios of reader-unit size to tag size

can include: 1:1; 1:1.5; 1:2; 1:3; 2:1; 1.5:1; or another ratio.

The data carrier may touch the reader, but can also be read from a short distance. Only



partial coverage of the allocated reader region with the tag area is needed for reading the

tag. However, a greater coverage of the allocated reader region accelerates the readout

and increases reliability. In any case the system can be used freehand without slots to

insert the card.

At least some embodiments allow for inputting different commands using a single data

carrier, without using buttons. In further embodiments, a data carrier includes multiple

tags that are readable by different reader systems. A data carrier can include markings to

help a user recognize how to orient the data carrier, relative to a reader, for particular

commands.

At least some embodiments of the disclosed methods can be implemented using a

computer or computer-based device that performs one or more method acts, the computer

or computer-based device having read instructions for performing the method acts from

one or more computer-readable storage media. The computer-readable storage media can

comprise, for example, one or more optical disks, volatile memory components (such as

DRAM or SRAM) and/or nonvolatile memory components (such as hard drives, Flash

RAM or ROM). The computer-readable storage media do not cover pure transitory

signals. The methods disclosed herein are not performed solely in the human mind.

The disclosure refers to the following figures, in which:

FIG. 1 shows a block diagram of an exemplary embodiment of a command input

system;

FIG. 2 shows a block diagram of an exemplary embodiment of a method for

receiving a system command;

FIGS. 3A-3C show exemplary embodiments of a data carrier having an

orientation relative to a reader;

FIG. 4 shows a block diagram of another exemplary embodiment of a method for

receiving a system command;

FIG. 5 shows a block diagram of an exemplary embodiment of a reader;

FIG. 6 shows a block diagram of an exemplary embodiment of a data carrier;



FIG. 7 shows a further exemplary embodiment of a reader;

FIG. 8 shows an exemplary embodiment of an electronic door lock; and

FIG. 9 shows a block diagram of an exemplary embodiment of a computer.

FIG. 1 shows a block diagram of an exemplary embodiment of a command input system

100. The system 100 comprises a computer-based system control unit 110, which is

programmed to perform one or more of the method acts described herein. The system

control unit 110 is communicatively coupled to at least one reader 1 0. The reader 120 is

configured to read information from a data carrier 130. In at least some embodiments, the

data carrier 130 comprises two or more information-bearing tags 140, 142. In some

cases, the tags 140, 142 comprise radio frequency identification (RFID) tags. In various

embodiments, passive tags and/or active tags can be used. In further embodiments, the

tags 140, 142 use near- field communication (NFC) technology. In additional

embodiments, the tags 140, 142 comprise one- or two-dimensional optical codes (e.g., bar

codes, QR codes, or another type of code). In some embodiments using two-dimensional

optical codes, only one tag 140 is on the data carrier 130. The reader 120 reads

information from the tags 140, 142 that allows the system 100 to distinguish the tags 140,

142 from each other.

Depending on the particular embodiment, the data carrier 130 can have various form

factors. For example, the data carrier 130 can be shaped like a credit card, it can be

shaped like a key fob, a tag, a sticker, or it can have another shape. Depending on the

particular form factor, the data carrier 130 has various surfaces (e.g., a front surface and a

back surface). In some embodiments, the data carrier 130 is at least partially labeled with

one or more markings 144, 146 (e.g., with text, colors, and/or images) to aid a user in

determining how to orient the data carrier 130 relative to the reader 120. Corresponding

markings on the reader 120 (not shown) can also be used. In the particular version

depicted in FIG. 1, the markings 144, 146 indicate the respective positions and sizes of

the tags 140, 142. Although in many cases markings on the data carrier 130 and/or the

reader 120 do not needed to be followed exactly when positioning the carrier 130 relative

to the reader 120, precision positioning can produce improved results. In any of the

disclosed embodiments, the data carrier 130 can have a rigid form or a semi-rigid form.

In any of the disclosed embodiments, the tags 140, 142 can have fixed locations relative

to each other in the data carrier 130.



The tags 140, 142 are separated from each other by a distance d . The separation

represented by the distance d can make it easier for a reader to determine the locations of

the tags 140, 142. The actual value for d varies from embodiment to embodiment, but d

can depend on one or more factors, such as: size of the tags 140, 142; size of the data

carrier 130; and/or sensitivity or other characteristics of the reader 120. Exemplary

values for the distance d can include: less than 1 cm, 1 cm, 2 cm, 3 cm, 4 cm, 5 cm, or

another distance. The tags 140, 142 are located on opposite ends of the data carrier 130,

thus optimizing the distance d . In particular embodiments, the data carrier 130 has a

width of approximately 8.5 cm and a height of approximately 5.4 cm, the distance d

between the tags 140, 142 being approximately 3.5 cm. The tags 140, 142 each comprise

an antenna having dimensions of approximately 4 cm by 2.5 cm.

The system control unit 110 can also be communicatively coupled to one or more other

components. For example, the control unit 110 can be coupled to a database 150, which

stores information about, for example, users, user access times, and user access zones.

The control unit 110 can also be coupled to an access control system 160 (e.g., a security

system) for an area and/or a building. The control unit 110 can also be coupled to an

elevator control system 170. The control unit 110 can also be coupled to a lock 180,

which controls access to a building, a room, a floor, a storage space, a garage and/or

another area. The control unit 110 can also be coupled to a network 190, which allows

the control unit 110 to exchange information with one or more other electronic devices.

The other electronic devices can be located remotely and/or locally relative to the control

unit 110.

In various embodiments, the system 100 is located within a building. In further

embodiments, the system 100 can also be located in and used within areas larger than a

building and areas smaller than a building. For example, the system 100 could be used

across a relatively large area, such as a campus, city, country or another large area. In

such cases, at least some of the components are located remotely from each other. In

other cases, the system 100 is used within a floor of a building, within a room of a

building, or within two or more neighboring buildings. In some cases, the system 100 is

integrated into a door, into a door trim or into an area near a door.

In various embodiments, one or more of the components of the system 100 comprise

energy-saving features. For example, the components can enter a low-energy or



"standby" mode during an actual or expected low-use period. This can reduce energy

consumption and, in cases where the components rely at least partially on battery power,

extend the life of the battery. In some cases, the lock 180, for example, can enter a

standby mode after a period of disuse and then exit the standby mode in response to

movement of a door handle or other component.

FIG. 2 shows a block diagram of an exemplary embodiment of a method 200 for

receiving a system command. In a method act 208, a reader reads one or more tags on a

card. The card can comprise, for example a data carrier such as the data carrier 130 of

FIG. 1. (Although for convenience the term "card" is sometimes used in the specification

and in the claims, other forms of data carriers can also be used in place of the card, unless

explicitly stated otherwise.) In a method act 210, the orientation of the card relative to

the reader is determined.

FIGS. 3A-3C show exemplary embodiments of a data carrier 312 having an orientation

relative to a reader 300. In FIG. 3A, a first end 312 of the data carrier 310 is positioned

over a first region 302 of the reader 300, and a second end 314 of the data carrier 310 is

positioned over a second region 304 of the reader. In FIG. 3B, the data carrier 310 is

rotated approximately 180 degrees relative to its position in FIG. 3A. That is, in FIG. 3B

the second end 314 of the data carrier 310 is over the first region 302 of the reader 300,

and the first end 312 of the data carrier 310 is over the second region 304 of the reader

300. In FIG. 3C, only a portion of the data carrier 310 is over the reader 300.

Specifically, in the depicted example the second end 314 of the data carrier 310 is over

the first region 302 of the reader 300, while the first end 312 of the data carrier 310 is not

over the first or second regions 302, 304 of the reader 300. Alternatively, the data carrier

310 could be positioned such that the second end 314 is over the region 304, while the

first end 312 of the data carrier 310 is not over the first or second regions 302, 304.

Alternatively, the data carrier 310 could be positioned such that the first end 312, but not

the second end 314, is over part of the reader 300 (e.g., over region 302 or 304).

(Although in this example the card is described as being "over" the reader, the distance

between the card and the reader can vary in different embodiments.)

The possible relative orientations of the data carrier and the reader can vary by

embodiment. Different embodiments can determine different numbers of card positions

(e.g., 2, 3, 4, 5, 10, 20 or another number of positions). The possible positions in an



embodiment can vary, for example, along one, two or three axes of movement of the data

carrier.

Although FIGS. 3A-3C depict the reader 300 as having two regions 302, 304 used for

determining the orientation of the data carrier 310, in further embodiments another

number of regions is used (e.g., one, three, four, five, six or another number of regions).

Preferably the regions are labeled.

Returning to FIG. 2, in a method act 220, a system command is selected based on the

determined card orientation. For example, if a first end of the card is placed over the left

region of the reader and the second end of the card is placed over the right region of the

reader, then a first command is selected. However, if the first end of the card is placed

over the right region of the reader and the second end of the card over the left region of

the reader, then a second command is selected.

In various embodiments, different numbers of commands can be determined (e.g., 2, 3, 4,

5, 10, 20 or another number of commands). Possible commands can include, for

example: locking a door; unlocking a door; calling an elevator to a particular floor;

sending an elevator to a floor to pick up a passenger; placing a destination call for an

elevator; placing an elevator into a special operating mode (e.g., a cleaning or

maintenance mode); placing an elevator call for a trip with a large or bulky item (e.g., a

hospital bed, a luggage cart); controlling lighting; and controlling heating, cooling or

ventilation. Information associating a given data carrier position with a given command

can be stored in a database (e.g., the database 150) and may be changed in the database if

needed.

In a method act 230, the selected command is sent to an appropriate component to be

carried out (e.g., a "lock door" command is sent to a lock, a "send car to lobby" command

is sent to an elevator system).

From the point of view of a user, a method can comprise holding a data carrier in front of

a reader in a first position to input a first command into a system (e.g., a lock, an access

control system, an elevator system). The user can also hold the data carrier in front of the

reader in a second position to input a second command into the system.

FIG. 4 shows a block diagram of another exemplary embodiment of a method 400 for

receiving a system command. In a method act 410, a location of a first tag of a data



carrier, relative to a reader, is determined. In a method act 420, a location of a second tag

of the data carrier, relative to a reader, is determined. (Exemplary embodiments of

techniques for determining tag locations are described below.) In a method act 430, the

orientation of the data carrier relative to the reader is determined based on the detected

locations of the tags. In a method act 440, a command is selected based on the

determined data carrier orientation. In a method act 450, the selected command is sent to

an appropriate component for execution (e.g., a "lock door" command is sent to a lock, a

"send car to lobby" command is sent to an elevator system).

Various technologies can be used to determine the relative position of a data carrier to a

reader. Disclosed herein are examples of possible technologies; in certain embodiments,

one or more other technologies can also be used with one or more of the methods

disclosed herein.

FIG. 5 shows a block diagram of an exemplary embodiment of a reader 500. The reader

500 comprises first and second reader units 510, 520. Each of the reader units 510, 520

comprises, for example, an RFID reader or an NFC reader, depending on the type of tags

to be read. The first reader unit 510 is configured (e.g., positioned) to detect one or more

tags that are near a first region 502 of the reader 500. The second reader unit 520 is

configured (e.g., positioned) to detect one or more tags that are near a second region 504

of the reader 500. In some cases, the first and second reader units 510, 520 detect tags

using a common radio frequency. In such cases, a data carrier having two radio

frequency tags (e.g., similar to the data carrier 130 of FIG. 1) can be used. A reader unit

determines which tag (if any) is near the reader unit's corresponding region based on the

relative strength of the signal that the reader unit receives from the tags. For example, if

the reader unit 510 receives a stronger signal from a first tag and a weaker signal (or no

signal) from a second tag, then the reader 500 can conclude that the first tag (but not the

second tag) is near the first region 502 and is considered a command.

The reader units 510, 520 can be separated from each other by a distance ¾ .. The

separation represented by the distance can aid in determining the respective locations

of tags. For example, the distance can be selected such that a tag is not mistakenly

detected as being closest to one reader unit, when actually it is closer to the other unit.

The actual value for varies from embodiment to embodiment, but can depend on

one or more factors, such as: size of the tags 140, 142; size of the data carrier 130; size of



the reader units 510, 520; sensitivity of the reader units 510, 520; distances between the

tags 140, 142 (e.g., the distance d ) and/or other factors. Exemplary values for the

distance d can include: less than 1 cm, 1 cm, 2 cm, 3 cm, 4 cm, 5 cm, 10 cm or another

distance.

In further embodiments, the reader units 510, 520 detect tags using different radio

frequencies. Such embodiments can use a data carrier like the data carrier 600, shown in

FIG. 6. The data carrier 600 comprises at least two tags 610, 612, which are RFID tags

that operate at a first frequency. The data carrier 600 further comprises at least two tags

620, 622, which are RFID tags that operate at a second frequency. Preferably the tags are

positioned at the edges of the card to maximize the distance between them. Returning to

FIG. 5, if the reader unit 510 is configured to read tags at the first frequency and the

reader unit 520 is configured to read tags at the second frequency, then each of the reader

units 510, 520 can determine which portion of the data carrier 600 is positioned near the

corresponding region 502, 504 of the reader 500.

The tags 610, 612, 620, 622 are separated according to the distances d and d , as shown

in FIG. 6. The values for the distances d and d can vary according to the particular

embodiment, similar to the distance d . Exemplary values for the distances d and d can

include: less than 1 cm, 1 cm, 2 cm, 3 cm, 4 cm, 5 cm, or another distance.

In additional variations, a reader and a data carrier can be configured to operate using

more than two different frequencies (e.g., three frequencies, four frequencies, five

frequencies, or another number of frequencies).

Particular embodiments have a selected ratio of the size of the reader units 510, 520 to the

size of the tags (e.g., the tags 140, 142, 610, 612, 620, 622). (For tags that receive and

transmit radio signals, this ratio can be based on, for example, the area of the antenna

used by the tags.) Exemplary ratios of reader-unit size to tag size can include: 1:1; 1:1.5;

1:2; 1:3; 2:1; 1.5:1; or another ratio.

FIG. 7 shows a further exemplary embodiment of a reader 700, which can be used to

determine the locations of tags using radio frequencies. The reader 700 comprises an

antenna array 710. The antenna array 710 can determine the location of a tag relative to

the array based on signals received by different elements of the array.

In any of the disclosed embodiments, a reader can use one or more anti-collision



techniques in determining the locations of multiple tags that operate at the same

frequency.

In embodiments where the tags are optical codes, the reader comprises one or more

optical code readers (e.g., a camera, a scanner, or another device).

FIG. 8 shows an exemplary embodiment of an electronic door lock 800. The lock 800

comprises a housing 810, which contains at least one data-carrier reader 820. The

location of the data-carrier reader 820 is marked on the housing 810. The reader 820 can

be, for example, the reader 500 or 700, described above, or another data-carrier reader.

The lock 800 further comprises a handle 830 and a computer-based control unit 840. The

control unit 840 is programmed to perform one or more method acts disclosed herein, for

example, embodiments of the methods 200, 400. In some embodiments, the control unit

840 is coupled to one or more building control systems (e.g., an elevator installation, an

access control system, a lighting system, a heating system, a cooling system, a ventilation

system, and/or another system that controls some aspect of a building's environment).

Thus, through the lock 800, a user can send commands to the lock 800 and/or to a

building control system.

FIG. 9 shows a block diagram of an exemplary embodiment of a computer 900 (e.g., part

of an elevator control system, part of a system control unit, part of an access control

system, part of an electronic lock, part of a reader) that can be used with one or more

technologies disclosed herein. The computer 900 comprises one or more processors 910.

The processor 910 is coupled to a memory 920, which comprises one or more computer-

readable storage media storing software instructions 930. When executed by the

processor 910, the software instructions 930 cause the processor 910 to perform one or

more method acts disclosed herein. Further embodiments of the computer 900 can

comprise one or more additional components. The computer 900 can be connected to one

or more other computers or electronic devices through an input/output component (not

shown). In at least some embodiments, the computer 900 can connect to other computers

or electronic devices through a network 940. In particular embodiments, the computer

900 works with one or more other computers, which are located locally and/or remotely.

One or more of the disclosed methods can thus be performed using a distributed

computing system.

In various embodiments, one or more method acts disclosed herein are performed by the



system control unit 110. In further embodiments, one or more method acts are performed

by one or more other computer-based components (e.g., a reader 120).

At least some embodiments of the disclosed technologies can allow for more flexible

operation of systems such as access control systems, elevator systems, electronic locks,

and other systems. For example, a user can, using a card or other data carrier, input

different commands into a lock. This can be done without the user touching the surface

of the lock or other interface with his or her hands. Accordingly, a command can be input

without using any buttons. Thus, use of such embodiments can be more sanitary than

other technologies because disease or dirt is not transferred between the lock or other

interface and the user. Some embodiments can reduce or eliminate the need to have

buttons or other elements on the interface surface. This can reduce maintenance of the

interface, simplify construction of the interface (e.g., reduce the number of moving parts)

and reduce opportunities for vandalism of the interface. Generally, a data carrier does not

need to be inserted into a slot or a reader or even come into contact with the reader.

Accordingly, a data carrier can be used to input a command while the carrier is in a case

or other carrier (e.g., a wallet). Information associated with the input of commands (e.g.,

when the command was inputted, who inputted the command) can also be stored and

analyzed.

In various embodiments, the disclosed systems and methods can be used as access control

systems and access control methods, respectively. For example, they can be used to

control access to one or more areas, including a room, a building, a building floor, a

compartment, and/or an elevator installation.

In one non- limiting example, a user approaches a lock that is mounted on the door of the

user's apartment. The user knows that a guest has just arrived in the lobby of the

apartment building, and the user wishes to send an elevator car to retrieve the guest. The

user holds a credit-card-shaped RFID card in front of a reader that is part of the lock. The

reader determines the relative locations of two RFID tags in the card and uses this

information to determine the orientation of the card relative to the lock. Specifically, the

lock determines that the tag in the left-hand side of the card is over (e.g., in front of) a

left-hand portion of the reader, and that the tag in the right-hand side of the card is over

(e.g., in front of) a right-hand portion of the reader. Based on this information, the lock

determines that the card is in a "right-side-up" position. The lock is programmed to



recognize that this position corresponds to a command to send the elevator to the lobby to

receive a passenger. Accordingly, the lock instructs the elevator installation to send a car

to the lobby so that the guest can be brought to the user's floor. When the guest arrives at

the door to the user's apartment, the user again holds the RFID card in front of the reader.

This time, the card is rotated approximately 180 degrees relative to the previous position.

The reader detects the new positions of the tags and determines that the card is now in an

"upside-down" position. The lock recognizes that the corresponding command for this

card position is to unlock the door, which the lock performs. The user can thus welcome

the guest into the apartment.

Although some embodiments of the various methods disclosed herein are described as

comprising a certain number of method acts, further embodiments of a given method can

comprise more or fewer method acts than are explicitly disclosed herein. In additional

embodiments, method acts are performed in an order other than as disclosed herein. In

some cases, two or more method acts can be combined into one method act and/or one

method act can be divided into two or more method acts.

As used herein, a "user" can be a person, a machine (e.g., a trolley, a bed, a wheelchair, or

other device) and/or an animal.

In some embodiments, a system can also be programmed to read information from a data

carrier that is used, for example, to identify a user.

Having illustrated and described the principles of the disclosed technologies, it will be

apparent to those skilled in the art that the disclosed embodiments can be modified in

arrangement and detail without departing from such principles. In view of the many

possible embodiments to which the principles of the disclosed technologies can be

applied, it should be recognized that the illustrated embodiments are only examples of the

technologies and should not be taken as limiting the scope of the invention. Rather, the

scope of the invention is defined by the following claims and their equivalents. We

therefore claim as our invention all that comes within the scope of these claims.

In particular embodiments a command input method comprises: determining, using a

reader, a first location of a first tag in a data carrier relative to the reader; determining,

using the reader, a first location of a second tag in the data carrier relative to the reader;

determining a first orientation of the data carrier relative to the reader based on the first



location of the first tag and the first location of the second tag; selecting a first command

based on the first orientation of the data carrier; determining, using the reader, a second

location of the first tag relative to the reader; determining, using the reader, a second

location of the second tag relative to the reader; determining a second orientation of the

data carrier relative to the reader based on the second location of the first tag and the

second location of the second tag; and selecting a second command based on the second

orientation of the data carrier.

In further embodiments, a command input system comprises: a reader; and a computer-

based control device coupled to the reader, the control device being configured to

perform a method, the method comprising determining, using the reader, a first location

of a first tag in a data carrier relative to the reader, determining, using the reader, a first

location of a second tag in the data carrier relative to the reader, determining a first

orientation of the data carrier relative to the reader based on the first location of the first

tag and the first location of the second tag, selecting a first command based on the first

orientation of the data carrier, determining, using the reader, a second location of the first

tag relative to the reader, determining, using the reader, a second location of the second

tag relative to the reader, determining a second orientation of the data carrier relative to

the reader based on the second location of the first tag and the second location of the

second tag, and selecting a second command based on the second orientation of the data

carrier.

In additional embodiments, or more computer-readable storage media have encoded

thereon instructions that, when executed by a processor, cause the processor to perform a

command input method, the method comprising: determining, using a reader, a first

location of a first tag in a data carrier relative to the reader; determining, using the reader,

a first location of a second tag in the data carrier relative to the reader; determining a first

orientation of the data carrier relative to the reader based on the first location of the first

tag and the first location of the second tag; selecting a first command based on the first

orientation of the data carrier; determining, using the reader, a second location of the first

tag relative to the reader; determining, using the reader, a second location of the second

tag relative to the reader; determining a second orientation of the data carrier relative to

the reader based on the second location of the first tag and the second location of the

second tag; and selecting a second command based on the second orientation of the data

carrier.



Patent Claims

1. A command input method, comprising:

determining, using a reader (120, 300, 500, 700, 820), a first location of a first tag

(140, 142, 610, 612, 620, 622) in a data carrier (130, 310, 600) relative to the reader (120,

300, 500, 700, 820);

determining, using the reader (120, 300, 500, 700, 820), a first location of a second

tag (140, 142, 610, 612, 620, 622) in the data carrier (130, 310, 600) relative to the reader

(120, 300, 500, 700, 820), the data carrier having a card form, a key fob form, or a sticker

form;

determining a first orientation of the data carrier (130, 310, 600) relative to the reader

(120, 300, 500, 700, 820) based on the first location of the first tag (140, 142, 610, 612,

620, 622) and the first location of the second tag (140, 142, 610, 612, 620, 622);

selecting a first command based on the first orientation of the data carrier (130, 310,

600);

determining, using the reader (120, 300, 500, 700, 820), a second location of the first

tag (140, 142, 610, 612, 620, 622) relative to the reader (120, 300, 500, 700, 820);

determining, using the reader (120, 300, 500, 700, 820), a second location of the

second tag (140, 142, 610, 612, 620, 622) relative to the reader (120, 300, 500, 700, 820);

determining a second orientation of the data carrier (130, 310, 600) relative to the

reader (120, 300, 500, 700, 820) based on the second location of the first tag (140, 142,

610, 612, 620, 622) and the second location of the second tag (140, 142, 610, 612, 620,

622); and

selecting a second command based on the second orientation of the data carrier (130,

310, 600).

2. The command input method of claim 1, the data carrier (130, 310, 600)

comprising one or more markings (142) associated with the first command or the second

command.

3. The command input method of any preceding claim, the data carrier (130, 310,

600) comprising first and second surfaces, the first surface of the data carrier (130, 310,

600) facing the reader (120, 300, 500, 700, 820) during the determining of the first and

second locations of the first tag (140, 142, 610, 612, 620, 622) and the first and second

locations of the second tag (140, 142, 610, 612, 620, 622).



4. The command input method of any preceding claim, the reader (120, 300, 500,

700, 820) comprising first and second reader units (5 10, 520), the determining the first

location of the first tag (140, 142, 610, 612, 620, 622) comprising reading the first tag

(140, 142, 610, 612, 620, 622) using the first reader unit (510, 520), and the determining

the first location of the second tag (140, 142, 610, 612, 620, 622) comprising reading the

second tag (140, 142, 610, 612, 620, 622) using the second reader unit (510, 520).

5. The command input method of any preceding claim, further comprising sending

the selected command to a building control system (160, 170, 180).

6. The command input method of claim 5, the building control system (160, 170,

180) comprising one or more of an elevator control system (170), an access control

system (160), a lighting system, a heating system, a cooling system, and a ventilation

system.

7. The command input method of any preceding claim, wherein the data carrier

(130, 310, 600) touches the reader (120, 300, 500, 700, 820) or does not touch the reader

(120, 300, 500, 700, 820).

8. The command input method of any preceding claim, wherein the data carrier

(130, 310, 600) is not inserted into the reader (120, 300, 500, 700, 820).

9. A command input system (100, 800), comprising:

a reader (120, 300, 500, 700, 820); and

a computer-based control device (110, 840) coupled to the reader (120, 300, 500, 700,

820), the control device (110, 840) being configured to perform a method, the method

comprising,

determining, using the reader (120, 300, 500, 700, 820), a first location of a first

tag (140, 142, 610, 612, 620, 622) in a data carrier (130, 310, 600) relative to the

reader (120, 300, 500, 700, 820), the data carrier having a card form, a key fob form,

or a sticker form,



determining, using the reader (120, 300, 500, 700, 820), a first location of a

second tag (140, 142, 610, 612, 620, 622) in the data carrier (130, 310, 600) relative

to the reader (120, 300, 500, 700, 820),

determining a first orientation of the data carrier (130, 310, 600) relative to the

reader (120, 300, 500, 700, 820) based on the first location of the first tag (140, 142,

610, 612, 620, 622) and the first location of the second tag (140, 142, 610, 612, 620,

622),

selecting a first command based on the first orientation of the data carrier (130,

310, 600),

determining, using the reader (120, 300, 500, 700, 820), a second location of the

first tag (140, 142, 610, 612, 620, 622) relative to the reader (120, 300, 500, 700,

820),

determining, using the reader (120, 300, 500, 700, 820), a second location of the

second tag (140, 142, 610, 612, 620, 622) relative to the reader (120, 300, 500, 700,

820),

determining a second orientation of the data carrier (130, 310, 600) relative to the

reader (120, 300, 500, 700, 820) based on the second location of the first tag (140,

142, 610, 612, 620, 622) and the second location of the second tag (140, 142, 610,

612, 620, 622), and

selecting a second command based on the second orientation of the data carrier

(130, 310, 600).

10. The command input system (100, 800) of claim 9, further comprising a lock

(180), the method further comprising sending the selected command to the lock (180).

11. The command input system (100, 800) of claim 9, the reader (120, 300, 500, 700,

820) comprising an antenna array (710).

12. The command input system (100, 800) of claim 9, the reader (120, 300, 500, 700,

820) comprising first and second reader units (510, 520).

13. The command input system (100, 800) of claim 9, the data carrier (130, 310, 600)

further comprising third and fourth tags (140, 142, 610, 612, 620, 622).



14. The command input system (100, 800) of any of claims 9-13, the command input

system (100, 800) being mounted in a housing (810) for a lock.

15. One or more computer-readable storage media (920) having encoded thereon

instructions (930) that, when executed by a processor (910), cause the processor (910) to

perform a command input method, the method comprising:

determining, using a reader (120, 300, 500, 700, 820), a first location of a first tag

(140, 142, 610, 612, 620, 622) in a data carrier (130, 310, 600) relative to the reader (120,

300, 500, 700, 820);

determining, using the reader (120, 300, 500, 700, 820), a first location of a second

tag (140, 142, 610, 612, 620, 622) in the data carrier (130, 310, 600) relative to the reader

(120, 300, 500, 700, 820), the data carrier having a card form, a key fob form, or a sticker

form;

determining a first orientation of the data carrier (130, 310, 600) relative to the reader

(120, 300, 500, 700, 820) based on the first location of the first tag (140, 142, 610, 612,

620, 622) and the first location of the second tag (140, 142, 610, 612, 620, 622);

selecting a first command based on the first orientation of the data carrier (130, 310,

600);

determining, using the reader (120, 300, 500, 700, 820), a second location of the first

tag (140, 142, 610, 612, 620, 622) relative to the reader (120, 300, 500, 700, 820);

determining, using the reader (120, 300, 500, 700, 820), a second location of the

second tag (140, 142, 610, 612, 620, 622) relative to the reader (120, 300, 500, 700, 820);

determining a second orientation of the data carrier (130, 310, 600) relative to the

reader (120, 300, 500, 700, 820) based on the second location of the first tag (140, 142,

610, 612, 620, 622) and the second location of the second tag (140, 142, 610, 612, 620,

622); and

selecting a second command based on the second orientation of the data carrier (130,

310, 600).
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