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METHOD AND SYSTEM FOR REMOTELY CONTROLLING AN
APPLIANCE USING A PERSONAL DIGITAL ASSISTANT

1

FIELD OF THE INVENTION
The present invention relates to controlling appliances and more particularly to a

method and system for remotely controlling appliances using a portable digital device.

BACKGROUND OF THE INVENTION

Current technolog.y allows conventional appliances capable of limited data processing ~
to be used for a wide variety of purposes.. For example, conventional water, gas, or electric
meters are capable of tracking the water, gas, and electric usage of a household. Although '
these conventional appliances are useful, a user must be in proximity to many of these |
conventional appliances in order to control or obtain data from the conventional appliances.
For example, the conventional water, gas, and electric meters typically include some. kind of a
display. The household’s usage is typically illustrated on the display. The meters are read in
order to determine the cost providing water or gas to the houséhoid. Currehtly, the displays
are relatively small, forcing a user to be in proximity to the meter in order to read the diéplay‘- .
the meter. Similarly, a user must be within reach of the meter to zero the meter’s display or
perform other operations on the meter.

Some conventional appliances, such as audio or video equipment can be controlled

using a conventional remote control. The conventional remote control can prov'ide commands

to the conventional appliance. If the conventional appliance receives the command, the
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conventional appliance will perform the command. However, the user still relies on the
conventional appliance’s display to obtain data about the status of the conventional appliance
or determine whether the command provided via the remote control was performed.
Accordingly, what is needed is a system and method for remotely 60ntrolling an
appliance. It would be desirable if the system and method could both control and obtain data

from the appliance. The present invention addresses such a need.

SUMMARY OF THE INVENTION
The present invention provides a method and system for remotely controlling an
appliance including a first wireless communication port. In one aspect, the method and
system provide a portable digital device for remo_tely controlling an appliance. The portable
digital device includes a processor, a second wireless communication port coupled with the
- processor, and a control program for use by the procgssor. Upon a query provided from the
second wireless communication port to the first wireless communication port, an interface
residing on the appliance is provided from the appliance to the poﬁble digital device. This
allows the control program to control the appliance using the interface. In another aspect, the
method and system include providing the interface residing on the appliance. The interface is
capable of being uploaded to a portable digital device including a processor, a control
program, and a second wireless communication port. In anothef aspect, the method and
system include providing-a command from the second wireless communication port of the
portable digital device to the first wireless communication port of the appliance, executing the

command using the appliance, and providing a response from the first wireless
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communication port of the appliance to the second wireless communication port of the
portable digital device.

According to the system and method disclosed herein, the present invention allows
appliances to be remotely controlled and read. This facilitates a user’s ability obtain data from
and configure a Wide variety of appliances which may be difficult for the user to physically

access.

BRIEF DESCRIPTION OF THE DRAWINGS

Figuré 1 is a block diagram of a conventional appliance.

Figure 2 is a block diagram of a conventional remote control and a conventional
~ appliance which the conventional portable digital device controls.

Figure 3A is a block diagram of the architecture of tﬁe conventional remote control.

Figure 3B is a block diagram of the architecture of the conventional appliance.

" Figure 4 is a flow chart of a conventional method for remotely controlling an

appliance.

Figure 5 is a block diagram of one embodiment of a portable digital device and one -
embodiment of an appliance in accordance with the present invention.

Figure 6A is a block diagram of the architecture of the portable digital device in

accordance with the present invention.

Figure 6B is a block diagram of the architecture of the appliance in accordance with the

present invention.
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Figure 7 depicts one embodiment of a method in accordance with the present
invention illustrating the interaction between the portable digital device and the appliance in
accordance with the present invention. .

Figure 8 is a flow chart depicting; one embodiment of a method in accordance with the
present invention for providing the appliance’s graphical user interface through the portable
digital device, ' |

Figure 9 depicts one embodiment of a method in accordance with the present

invention for controlling the appliance.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to an improvement in a user’s ability to remotely access
a wide variety of appliances. The following description is presented to enable one of ordinary
skill in the art to make and use the invention and is provided in the context of a patent
application and its requirements. Various modifications to the preferred embodiment will be
readily apparent to those skilled in the art and the generic principles herein may be applied to other
embodiments. Thus, the present invention is not intended to be limited to the embodiment -
shown, but is to be accorded the widest scope consistent with the principles and features
described herein.

Figure 1 is a block diagram of a conventional appliance 2, such as a water, gas, or
electric meter. The conventional appliance 2 includes a display 4 and a data processor 6. The
data processor 6 merely performs some operations relating to the status and functions of the

conventional appliance 2. The display 4 may display the status of the conventional appliance
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2 or information relating to the functions of the mnvmﬁoml appliance 2. For example, if the
conventional appliance 2 is an electric meter, the display 4 may indicate the number of
kilowatt hours that a corresponding household has used since a previous reading.

Although the conventional appliance 2 may provide sufficient information via the
display 4, one of ordinary skill in the art it will readily realize that it is difficult for the display
4 to be read from a disfance. Thus, a user wishing to read the display 4 or operate the
appliance 2 using information on the display 4 must be close to the conventional appliance 2.
Where the conventional appliance 2 is a device such as an electricity or gas meter, the user
may be forced to cross onto the property of the owner of the house to which the conventional
appliance 2 is attached. As a result, the user may exposed to hazards on the property, such as
dogs. |

Thus, it would be desirable to control the conventional appliance from. a distance.
Figure 2 depicts a system 10 for remotely controlling an appliance 30. The system 10 includes
a conventional remote control 20 and a conventional appliance 30. The conventional
appliance 30 is analogous to the conventional appliance 2. The conventional remote control
20 includes a wireless communication port 22, a processor 24, an optional display 26, and
may include a memory 28. The display 26, the memory 28, and the wireless communication
port 22 are coupled to the processor 24. The conventional remote control 20 could include a
personal digital assistant or other computer system having limited memory and functionality.
In such an embodiment, the conventional remote control 20 would include the display 26 and
the memory 28. The conventional remote control 20 could also include a universal remote

control used to control more than one device. The conventional appliance 30 includes a
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wireless communication port 32, a processor 34, and a display 36. The wireless.
communication ports 22 and 32 typically include infrared ports (e.g. I'DA ports) or radio
ports. The processors 34 is typically capable of providing limited data processing.

Figures 3A and 3B depict the architectures of the conventional remote control 20 and
the conventional appliance 30, respectively. Referring to Figure 3A, t;he architecture 40 of
conventional remote control 20 may include an operating system 42, device drivers 44, a

display driver 46, and a specific control program 48. The device drivers 44 are used to allow

the processor 24 to control devices in the conventional remote control 20, such as the wireless - :

communication port 22. The specific control program 48 allows the conventional remote
control to mnﬁol the conventional appliance 30. Thus, the specific control program 48 is built
especially for the conventional appliance 30, or other similar appliances (not shown).

Referring now to Figure 3B, the architecture 50 of the conventional appliance 30
includes an appliance control program 52 and a wireless communication port driver 54. The
appliance control program 52 allows the copventional appliance 30 to perform operations
based on commands provided to the bonvéntional appliance 30. The wireless communication
port driver 54 allows the conventional appliance 30 to control the wireless communication _
port 32. Thus, the conventional appliance 30 can receive commands via the wireless
communication port 32.

Figure 4 depicts a flow chart of a method 60 for utilizing the conventional remote
control 20, the architecture 40, the conventional appliance 30, and the architecture 50. A
command is provided from the wirelelss communication port 22 of the conventional remote

control 20 to the wireless communication port 32 of the conventional appliance 30, via step
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62. For example, the conventional appliaﬂce 30 may be a television and the command may be
to increase or decrease the volume. To provide-ﬂw command, the wireles_s communication
port 22 must be aligned with the wireless communication port 32 when the command is
transmitted. If the wireless communication port 32 received the command, then the |
conventional appliance 30 performs the command, via step 64.
Although the method 60 allows the conventional appliance 30 to perform commands *’
provided by the conventional remote control 20, one of ordinary skill in the art will readily
realize that the method 6 still requires a user to be in proximity to the conventional appliance - -
-30. The display 36 is the only place that the status of the conventional appliance 30 is
reflected. No information is transmitted from the conventional appliance 30 to the
conventional remote control. The user still relies on the display 36 of the conventional
appliance 30 to determine whether the command has been performed by the conventional
appliance 30. Only by reading the display, therefore, can the user determine whether the
command was transmitted to and performed by the conventional appliance 30. Some
conventional appliances may have relatively large displays 36. However, many conventional
appliances have relatively small .displays 36. Thus, in order to read such a display, the user _.
may need to be close to the conventional appliance 30. Thus, the user is exposed to the same
hazards as when the user directly controls the conventional appliance 30.
The conventional remote control 20 is also limited in the conventional appliances 30

that can be controlled. The specific control program 48 is specifically provided for a single

conventional appliance 30 or a limited number of appliances. The conventional remote control
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20 .éannot, therefo}e, control appliances (not shown) for which the specific control program 48
was not designed.

Note that conventional smart cards function in a similar fashion. Like the conventional
appliance 30, a conventional smart card contains a processor 34 and a port 32. The smart card
also would contain a. control program 52 and a driver 54 for the port. Similarly, like the
conventional remote 20, a conventional 1.10st.system includes memory 28, a processor 24, and *
a port 22. The conventional host system would also include an operating system 42, device
drivers 44, a display driver 46, and a specific control program 48 for a particular conventional - :
smart card. Thus, the conventional host system must have information about the specific
conventional smart card to be controlled. The -conventional host cannot control smart cards for
which this specific information is not provided.

The present invention provides a method and system for remotely controlling an
appliance including a first wireless communication port. In one aspect, the method and
system provide a portable digital device for remotely controlling an appliance. The portable
digital device includes a processor, a second wireless communication port coupled with the
processor, and a control program for use by the processor. Upon a query provided from the _. .
second wireless communication port to the first wireless oommu.r.lication port, an interface -
residing on the appliance is provided from the appliance to the portable digital device. This
allows the control program to control the appliance using the interface. In another aspect, the
method and system include providing the interface residing on the appliance. The interface is

capable of being uploaded to a portable digital device including a processor, a control

program, and a second wireless communication port. In another aspect, the method and
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system include providing a command from the second wireléss mmmuﬁicaﬁon port of the
portable digital device to the first wireless communication port of the appliance, executing the
command using the appliance, and providing a response from the first wireless
communication port of the appliance to the second wireless communication port of the
portable digital device.

The present _invention will be described in terms of particular devices, and interfaces.
However, one of ordinary skill in the art will rea&ily recognize that this method aqd system
will operate effectively for other interfaces and other devices. For example, a similar process
could be used for controlling smart cards. Smart cards have a processor, memory, a port, and
functions. The smart card could upload its interface to a host system, such as a portable
digital device or another host computer. This would allow a host system to control the smart
card without having the specific information relatiné to the smart card pre-loaded onto the
host. |

To more particularly illust.rate the method and system in accordance with the present
invention, refer now to Figure 5, depicting one embodiment of a system 100 in which a
portable digital device 110 can be used to control an appliance 120. The portable digital
device 110 includes a wireless communication port 112, a CPU 114, a display 116, and a
memory 118. The portable digital device 110 preferably has limited functionality as compared
to a desktop computer (not shown). The portable ciigital device 110 is preferably a Personal
Digital Assistant in which the wireless communication port 112 is an I'DA port or a radio
port. Also in a preferred embodiment, the display 116 is a touch screen which allows the user

to control the portable digital device 110 through a graphical user interface. The appliance
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120 includes a wireless communication port 122, a processor 124, a display 126, and a
memory 128. The display 126 may be a liquid crystal display C‘LCD”). The wireless
communication port 122 is preferébly an IrDa port 122 or a radio port. The applia;ioe 120isa
device wl_1ich a user desires to remotely obtain data from or control. Thus, the appliance 120
may include, but is not limited to, a water, gas, or elecﬁid meter.

Figures 6A and 6B depict the architectures of the portable digital device 110 and the
appliance 120 in accordance with the present invention. Referring to Figure 6A, the
architecture 200 of the portable digital device 110 includes an operating system 210, device
drivers 220, a screen driver 230, and a general purpose control program 240 which reside in
the memory 118 and are used by the processor 114. The device drivers 220 include a driver .
for the wireless communication port 112. The screen driver 230 preferably controls the touch
screen used as the display 116. The general purpose control program 240 is capable of
controlling the appliance 120 through the mechanism discussed below. However, the general *
purpose control program 240 need not be specifically tailored to a particular appliance 130 or
a particular type of appliance 130. Instead, using the method and system in accordance with
the present invention, the general purpose control program 240 allows the portable digital _.
device 110 to remotely access the data for and control a wide variety of appliances 120.

Referring now to Figure 6B, the architecture 250 for the appliance 120 is shown. The
architecture 250 includes an appliance control program 260. The appliance control program
260 allows the appliance to perform its functions, such as calculating data for the appliance

120. The architecture 250 also includes an interface 270, device drivers 280, and a

configuration object or file 290 coupled to the appliance control program 260. The appliance
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controls program 260, the conﬁguratiori object 290, the interface 270, and the drivers 280 -

reside in the memory 128 and are used by the processor 124. The device drivers 280 include a
driver for the wireless wm@éﬁon port 122 and a driver for the display 126 The interface
270 includes a plurality of aipplicatic;n program interfaces (“APIs”). In a preferred
embodiment, the APIs included in the interface 270 are standard published APIs that are
relatively platform independent. In a preferred embodiment, the interface 270 is a JAVA
BEANS interface. The conﬁguration object 290 is for providing a graphical interface on the
display 126. Thus, the configuration object 290 describes the ﬁncﬁom and appearance of the *
graphical interface. For example, the configuration object 290 may allow the appliance 120 to
display a control panel on the LCD dispiay 126.

Figure 7 is a flow chart depicting one embodiment of a method 300 for allowing the
portable digital device 110 to control the appliance 120. The method 300 is preferably used at
the commencement of the interaction between the portable digital device 110 and the
appliance 120. The portable digital device 110 provides a query to the appliance 120 using
communication from the wireless communication port 112 to the wireless communication
port 122, via step 310. The query requests the interface 270 from the appliance 120. The
appliance 120 uploads the interface 270 to the portable digital device 120 using
communication from the wireless communication port 122 to the wireless communication
port 112, via step 320. In a preferred embodiment, step 320 includes copying the interface
270 from the memory 128 and providing the copy of the interface 270 to the wireless .
communication port 122. Preferably, step 320 also includes the portable digital device 110

receiving the copy of the interface 270 and temporarily storing the copy of the interface 270 in




12

the memory 1.18 for use. Because the interface 270 includes APIs which are known, the
general purpose control program 240 can utilize the interface 270 once the interface 270 has
been uploaded and stored in the memory 118. Once uploaded, the interface 270 provides the

* portable digital device 110 with information ﬁlating to the configuration and the functions of
the appliance 120. The general purpose control program 240 can thus control the appliance
120 using the interface 270, via step 330. Via the portable digital device 110, a user can thus
remotely obtain data from and perform oi)erations on the appliance 120.

Figure 8 is a flow chart depicting one embodiment of a method 350 for controlling the * *
appliance 120 using a graphical user interface displayed on the portable digit.al device 110.
The portable digital device 110 queries the ap.pliance 120 for the interface 270, via step 352.
This query is provided from the wireless communication port 112 of the portable digital
device 110 to the wireless communication port 112 of the appliance 120. The appliance 110.
then uploads the interface 270 to the appli;mce 120 using the wireless communication ports
112 and 122, via step 354. Steps 352 and 354 are analogous to the steps carried out in the
method 300. The appliance 120 also uploads the configuration. object 290 to the portable
digital device 110 using the wireless communication ports 112 and 122, via step 356. The ..
configuration object 290 includes information describing the graphical interface, such as a
control panel, on the display 126 of the appliance 120. The portable digital device 110 can
then mimic the graphical interface of the appliance i20 on the display 116 of the portable

digital device 110, via step 358. The user is then allowed to control the appliance 120 through

the graphical user interface displayed on the display 116 of the portable digital device 110.



13

The user can also view the status of the appliance 120 on the display 116 of the portable
digital device.

| Figure 9 depicts one embodiment of a method 400 for controlling the appliance 120
" using the portable digital device 110. The user aims the portable digital device 110 at the
appliance 120. Using the wireless communication port 112, the portable digital device 110
provides a communication to the wireless communication port 122 of the appliance 120, via
step 410. The communication may be a command, a query, or other information. Via s.tep
420, the appliance 120 then executes the command or retrieves the information requested in
the query. The appliance 120 provides a response to the portable digital device 110, via step
430. The response provided in step 430 depends upon the communication provided from the
portable digital device 110. For example, if the communication provided in step 410 is a
query for data or an object, the appliance 120 provides the data or the object to the portable
digital device 110 in Stel.) 430. If the communication provided in step 410 is a command, then
in step 430 the appliance 120 may provide a response stating that the command has been
executed. The portable digital de;vice 110 may optionally use the response provided in step
430 for controlling the appliance 120, via step 440.

Using the methods 300, 350, and 400, the portable digital device 110 can control all
or a subset of ‘the functions of the appliance 120. The portable digital device 110 may control
only a portion of the functions of the appliance 120 in order to maintain the security of the
appliance. Using the method 300, the portable digital device 110 may also obtain information
relating to a password from the appliance 120. The user can, therefore, be required to input a

password into the portable digital device 110 to access certain functions of the appliance 120.
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Because the portable digital device 110 can communicate with the appliance 120
using the wireless cdmmunication ports 112 and 122, respectively; the user need not come

very close to the appliance 120 in order to control the appliance. Furthermore, the

communication between the portable digital device 110 and the appliance 120 is two-way.

Thus, the appliance 120 can provide information to the portable digital device 110. Thus, the

user can view data from the appliance 120 on the portable digital device 110. The user need

not rely on the display 122 of the appliance 120 to determine the status of the appliance 120.
Thus, the user can remotely control and obtain information about the appliance 120.

Moreover, {he general purpose control program 240 of portable digital device 110 can
use the general purpose display 230 to control many different appliances 120. Thus, a single
portable digital device 110 can control a wide variety of appliances 120. This can be
accomplished without preloading a separate control program for each appliance 120 w1thm
the portable digital device 110. Instead, the interface 270 from the particular appliance 120 is
uploaded to the portable digital device 110 when the particular appliance 120 is to be
controlled.

A method and system has been disclosed for remotely controlling an appliance using a—
portable device such as a personal digital assistant. Although the present invention has been
described in accordance with the embodiments shown, one of ordinary skill in the art will
readily recognize that there could be variations to the embodiments and those variations
would be within the spirit and scope of the present invention. Accordingly, many
modifications may be made by one of ordinary skill in the art without departing from the

spirit and scope of the appended claims.
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CLAIMS
What is claimed is:

1. A portable digital for remotely controlling an appliance, the appliance
including a first wireless communication port and an interface, the portable digital device
comprising:

a processor;

a second wireless communication port coupled with the processor; and

a control program for use by the processor;

wherein upon a query provided from the second wireless communication port to the
first wireless communication port, the interface is provided from the appliance to the portable
digital device, allowing the control program to control the appliance us'ing the interface.

2. The portable digital device of claim 1 wherein the appliance MCr includes
data and wherein the data is provided to the portable digital device in response to a second
query.

3. The system portable digital device of claim 2 wherein the query and the se;‘/ond
query are the same.

4. The portai)le diéital device of claim 1 further comprising:

a graphical user interface for allowing a user to control and review a status of the
appliance.

5. The portable digital device of claim 4 wherein the appliance further includes a

configuration object for providing a second graphical user interface for the appliance; and

~This Sheet Has Been Rep laced
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wherein the appliance further provides the c?nﬁguration object to the portable digital
device via the first wireless communication port and the second wireless communication port,
allowing the portable digital device to mimic the second graphical user interface on the
graphical user interface of the portable digital device.

6. The portable digital device of claim 1 wherein the interface includes a plurality
of application program interfaces.

7. ‘The portable digital device of claim 6 wherein the plurality of application
program interfaces are platform independent.

8. The portable digital device of claim 7 wherein the plurality of application
program interfaces are JAVABEANS.

9 A system for remotely controlling an appliance including a first wireless
communication port comprising:

an interface residing on the appliance, the interface capal?le of being uploaded to a
portable digital device including a processor, a control program, and a second wireless
communication port; |

wherein upon a query provided from the second wireless communication port to the --
first wireless communication port, the interface is provided frém the appliance to the portable
digital device, allowing the control program to control the applianée using the interface.

10.  The system of claim 9 wherein the interface further includes a plurality of

application program interfaces.

11. A method for remotely controlling an appliance including a first wireless

communication port interface comprising the steps of:
. This Sheet Has:Been Replaced -
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(@)  providing an interface residing on the appliance; and

(b)  providing a portable digifal device including a processdr, a user interface,
control program, and a second wireless communication port;

wherein upon a query provided from the second wireless communication port to the
first wireless communication port, the interface is provided from the appliance to the poﬁable
digital device, allowing the control program to control the appliance using the interface.

12.  The method of claim 11 wherein the appliance further includes data and
wherein the data is provided to the portable digital device in response to a second query.

13.  The method of claim 12 wherein the query and the second query are the same.

14.  The method of claim 11 wherein the portable digital device providing step (b)
further includes the step of:

(bl) providing a graphical user interface and wherein a user can control the
appliance using the graphical user interface. |

15.  The method of claim 11 wherein the interface providing step (a) further
includes the step of: | |

(al) providing a plurality of application program interfaces. -

16. A method for remotely controlling an appliance using a portable digital device
including a user interface, a processor, and a second wireless communication port, the
appliance including a first wireless communication port and an interface, the method
comprising the steps of:

@ providing a command from the second wireless communication port of the

portable digital device to the first wireless communication port of the appliance;

.. This Sheet Has Been Replaced :

(0o




I||II|II| IIIIII i llIlI |

18

(b) .executing the command using the appliance; and

(¢)  providing a response from the first wireless com1ﬁunicéti6n port of the
appliance to the second wireless communication port of the i)ortable digital device.

17. A method for remotely controlling an appliance using a portable digital device |
including a user interface, a processor, and a second wireless communication port, the
appliance including a first wireless communication port and an interface, the method
comprising the steps of:

(@  querying the appliance using the portable digital device, the query being
provided from the second wireless communication pbrt to the first wireiess communication
port; and

(b)  providing the interface from the appliance to the portable digital device to

allow portable digital device to control the appliance using the interface.
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