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1. 

CONTROL CODES FOR PROGRAMMABLE 
REMOTE SUPPLIED IN XML FORMAT 

FIELD OF THE INVENTION 

The invention relates to remote control devices and to a 
service for enabling the programming of remote controls to 
be used with consumer electronics (CE) equipment. 

BACKGROUND ART 

Universal programmable remote control devices, e.g., the 
PRONTOTM made by Philips Electronics, are well known. 
The expression “universal remote' indicates a device that 
enables the end-user to control the majority of his/her collec 
tion of remotely controllable apparatus, regardless of the type 
or brand of the individual apparatus. This universal control 
lability is achieved, e.g., by accommodating on the remote a 
database of multiple sets of existing control (IR or RF) codes, 
each particular set being associated with a particular type of 
apparatus of a particular brand. The universal remote is user 
programmable and capable of learning or adopting new con 
trol codes and of associating them with a particular user 
defined soft key or hard button. The PRONTOTM, for 
example, has built-in RC-5 and RC-6 codes for Philips and 
Marantz equipment, IR-sending and IR-receiving eyes, and 
an RS232 serial port connector for after-market expansibility 
of the codes, e.g., via a PC. The PRONTOTM provides a GUI 
via an LCD touch screen and also has direct-access buttons 
for frequently used control functions. Built-in are customiz 
able device templates for full control; the options to assign 
control functions to icons or buttons; options to delete and 
create icons or buttons; options to program and edit macros; a 
keyboard with soft keys for (re-) labeling buttons, icons and 
templates or the GUI's control panels. In short, the 
PRONTOTM is highly customizable in terms of the GUIs 
lay-out, appearance, labeling, organization and in terms of 
programming, editing and customizing the control functions. 

SUMMARY OF THE INVENTION 

The universal programmability of remote controls and 
other programmable or Software-upgradeable CE apparatus 
is a valuable asset. It is an incentive for third parties to offer 
value-added features to the equipment’s expandible function 
ality. In order to facilitate this, the inventors propose, among 
other things, to use a mark-up language format, preferably an 
XML (Extensible Markup Language) data format, in a ser 
vice for supplying IR or RF commands for being installed on 
a remote control. The data can be Supplied via a data network 
Such as the Internet, or on a carrier Such as a memory card. 
This data represents a control code to be installed on the 
remote that, whenactivated, determines the relevant IR or RF 
command. The data can be stored locally at the remote. An 
XML application, such as an XSL stylesheet, at the receiving 
end, operates on the data under control of instructions in the 
stylesheet. This application is used, for example, for control 
of generating the proper IR or RF commands based on the 
received data and for generating a GUI as an, e.g., HTML 
page on a Suitable display. 

If necessary, the data is converted to a proprietary format 
local to the remote before getting installed. An advantage of 
the invention resides in the fact that an open standard, such as 
XML/XSL for defining the behavior and appearance of a 
remote's GUI, allows development of supporting tools by 
third parties. 
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2 
The invention relates specifically to a method of providing, 

in a mark-up language format, preferably XML data repre 
sentative of a control code for installation on a control device. 
Preferably, the data is provided via a data network, e.g., the 
Internet. The user is enabled to specify to a server on the 
network an apparatus for being controlled by the control 
device. The server then identifies a corresponding control 
code for being provided as the data in the mark-up language 
format. The method of the invention can comprise providing 
a GUI element for use on the control device, the GUI element 
being Supplied as further data in the mark-up language for 
mat. The GUI element can comprise a graphical representa 
tion of another remote control device. This latter feature is 
especially interesting if the universal programmable remote is 
to become the user's main remote for his/her CE equipment. 
It is assumed that the universal remote has a touch screen 
GUI. All relevant control codes of the separate remotes for 
individual pieces of equipment are now programmed in the 
universal remote using the scenario briefly discussed above 
and in more detail below. Assume that the universal remote, 
such as the PRONTOTM can reserve one or more graphical 
control panels per piece of equipment. That is, the control 
functionalities per piece of equipment are clustered. The 
invention now shapes the graphical representation of these 
panels as an image of the remote dedicated to that piece of 
equipment. That is, the universal remote displays an image of 
the dedicated remote with the control functionalities repre 
sented as soft keys where the dedicated remote provides hard 
keys. This enables quick recognition by the user and also 
allows the user to effortlessly switch between manipulating 
the universal remote and the dedicated remote. This feature 
can also be provided independent of the XML invention. 

Accordingly, the inventors propose to have a server provide 
data to an end-user, preferably in XML format, for program 
ming, setting up and control of local CE equipment. Using 
XML, the content/service provider does not need to support 
all possible target devices. Accordingly, the data can be Sup 
plied and put together without having to consider the particu 
larities of the destination platform on which the data is to be 
installed. An XML application (here: a parser) extracts the 
relevant items and attributes from the XML data received and 
transforms them to further data that can be installed and/or 
processed locally at the destination platform. 
The XML/XSL concept is widely known. It is being used to 

present data on browsers and to direct browser activity. XML 
enables to have common data formats in order to share the 
format as well as the data. XML separates the information to 
be rendered from the rendering instructions. XML describes 
data using tags. Custom tags enable the definition, transmis 
Sion, validation, and interpretation of data between applica 
tions. The tags specify what each piece of data represents. 
That is, the tags comprise the semantic information about the 
data. As a result, an electronic document in XML can be 
rendered in different manners. This concept is now applied in 
the invention to IR or RF remote controls. By being able to 
have control codes delivered to the end user as XML files, 
e.g., via the Internet, the user can process the files locally 
through appropriate applications on his/her PC or set-top box, 
or even on the remote itself, in order to set up the remote for 
control of CE equipment with the codes thus received. 
More specifically, the IR or RF codes are described using 

XML. A number of parameters can be defined using XML 
tags, for example, carrier frequency, duty cycle, protocol type 
(FSK, biphase, PWM. etc.), repetition time, on/off times of 
the signal, bit pattern of the command code, semantic mean 
ing of the code, type of device for which it is intended (CD, 
VCR, TV, DVD, etc.), the brand name of the specific protocol, 
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etc. Preferably, these data fields are not all used within the 
remote: only the information required to transmit the actual 
IR or RF code needs to be stored. On a server, the brand name 
and device type can be used to run database queries, e.g., in 
order to allow selective downloads. For example, a set top box 
(STB) offers a dedicated service at its portal to download IR 
codes upon the user having entered input descriptive of the 
device to be controlled, its brand and type number. 
As to the remote's GUI, currently the PRONTOTM uses a 

proprietary format as a configuration file. This file contains 
information about the types and names of devices Supported 
by the PRONTOTM. Per device, the GUI is organized as a 
collection of pages. The GUI displays one page at the time. A 
specific page comprises one or more panels and soft keys or 
buttons. A button is graphically represented by, e.g., a labeled 
icon. A particular panel may comprise one or more panels 
and/or one or more further buttons. With each button and 
panel are associated certain properties, such as positions on 
the remote's display when rendered, labels, bitmaps, a func 
tion and its arguments (e.g., send--IR code, beep--Sound 
samples, jump--device and page number, delay+time, etc). In 
the invention, all this information is preferably described 
using the XML.format. This, in combination with XSL, is 
used to define the GUI of a touch screen remote. 

The invention enables the following scenario. The user 
notifies a dedicated server on the Internet of the purchase of 
the type, brand, serial number, etc., of a new CE apparatus for 
which he/she would like add the codes to the universal pro 
grammable remote. The remote has a touch screen and dis 
play monitor. The new apparatus has come with a simple 
proprietary remote. The server now downloads to the user's 
home network the control codes in XML format, plus a 
tagged file for creating a bitmap of the proprietary remote on 
the universal remote's display monitor. When the control 
codes and data for the bitmap generation have been installed, 
the user can control the new apparatus through the virtual 
remote displayed on the universal remote's touch screen dis 
play monitor. Touching the screen in the location of a graphic 
representation of a proprietary remote's button causes the 
universal remote to send the corresponding IR or RF code. 
Note that the XML tags determine the rendering of the graph 
ics image depending on the XSL stylesheet on the receiving 
platform. 
A further interesting aspect of the invention is the follow 

ing. The number of information appliances with Internet con 
nectivity, e.g., enhanced TVs, set-top boxes (STBs), PDA's, 
Smartphones, etc., and with different capabilities, e.g., pro 
cessing power, memory capacity, display screen real estate, 
screen resolution, network connection, is rapidly growing. 
XML and XSL provide the basic building blocks of a frame 
work for generic and flexible information exchange over the 
Internet that can be tailored to different machine conditions 
and user preferences. This framework is now applied in the 
invention to build an electronic program guide (EPG) or 
electronic content guide (ECG) that adapts the representation 
of e.g., TV programs and other content information stored in 
an XML format to different information appliances and user 
profiles. Dynamically modified XSL stylesheets model the 
capabilities of the information appliance and the user prefer 
ences. The stylesheets translate and format the program infor 
mation represented in XML in a Web presentation language 
Such as HTML. In this manner, the semantics of the program 
information is separated from its presentation language Syn 
tax. The EPG or ECG is downloaded from the user's home 
network onto a programmable remote that has a touch screen 
capability. In addition, the EPG or ECG (see U.S. Ser. No. 
09/568,932, mentioned below) is provided together with con 
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4 
trol codes in XML in order to enable a user to control, e.g., 
selection of, and playing-out or recording a specific one of the 
programs in the EPG/ECG rendered on the remote's display. 

BRIEF DESCRIPTION OF THE DRAWING 

The invention is explained in further detail, by way of 
example, and with reference to the accompanying drawing, 
wherein FIG. 1 is a block diagram of a system of the inven 
tion. 

DETAILED EMBODIMENTS 

XML is emerging as the universal format for structured 
documents and data on the Web. XML makes it relatively 
straightforward to define new document types, to author and 
manage documents and to transmit and share the documents 
across the Internet. XSL is used for defining stylesheets, and 
provides a language for translating XML documents and an 
XML vocabulary. XSL specifies the formatting of semantics. 
Information in XML format on the Web can be transformed in 
a presentation format such as HTML, WML or SMIL with 
XSL stylesheets. This separation of semantics and presenta 
tion makes possible platform customization and user person 
alization of Web content. In an XSL transformation, an XSL 
processor or application reads an XML documentandan XSL 
style sheet. Based on the instructions in the XSL style sheet, 
the XSL processor or application supplies a new XML, 
HTML or otherwise formatted document. The invention now 
uses this concept in a system or a service, wherein control 
codes for use on, e.g., a remote control device are being 
supplied in an open standard format, such as XML. 
The invention covers both the usage of XML for IR or RF 

codes and for the GUI. The codes can be described using a 
number of parameters defined by XML tags. Examples have 
been mentioned above: carrier frequency, duty cycle, proto 
col type (FSK, biphase, PWM. etc.), repetition time, on/off 
times of the signal, bit pattern of the command code, meaning 
of the code, type and brand of the device for which it is 
intended (CD, VCR, TV, etc.), the name of the specific control 
protocol, etc. Some of these data fields are used to enable to 
run a query on a server. Only that data required to have the 
remote send the particular control code is stored at the remote 
itself, or at an intermediate device such as the user's PC or 
set-top box. On the server, the brand name and device type is 
used to query the control code database to allow selective 
downloads. 

FIG. 1 is a block diagram with main components of an 
information processing system 100 in the invention. System 
100 comprises a server 102 connected via the Internet 104 to 
an appliance 106, e.g., a STB or a PC, at the user's home. The 
user has a universal programmable remote control device 108 
with a touch screen UI 110. Device 108 has a transmitter 112 
for sending an IR-control code or an RF-control code to 
electronics equipment (not shown), such as TVs, VCRs, CD 
players, STBs, DVD players, audio pre-amplifiers and tun 
ers, etc., on the home network. Remote control device 108 has 
an input 114, e.g., a serial or parallel port or an IR sensor or 
transceiver, for communicating with appliance 106. 

Server 102 has a database 116 with an inventory of IR and 
RF control codes for commercially available CE equipment 
of various brands and types. The service provider updates 
database 116 when new appliances are becoming available on 
the market. The codes are formatted as XML documents. That 
is, the relevant parameters of a particular control code or 
command are defined using XML tags. For example, tags are 
defined for the relevant controllable apparatus to which a 
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code pertains, for its type number, for the IR or RF carrier 
frequency, for the duty cycle, the protocol type, for the rep 
etition time, for the on/off times of the signal, etc. The brand 
name and device type tags are used to run database queries on 
server 102, e.g., in order to allow selective downloads. 
The user requests via appliance 106 a code set from server 

102 for control of the apparatus, type, brand, serial no., etc., as 
specified by the user and to be controlled via remote 108. This 
is achieved, e.g., by having the user fill out an electronic 
template at the services web site and returning the templates 
information to server 102. Server 102 runs a query and, 
assuming that there is a match, Supplies the associated set of 
codes via Internet 104 to appliance 106 as an XML document. 
Appliance 106 has an XML application 118 that extracts the 
databased on the relevant tags and interprets the data accord 
ing to the semantics of the tags in order to generate the control 
codes and/or the GUI panels for remote 108. The GUI panel 
is preferably, but not necessarily, an HTML page. The control 
codes and/or GUI panels are then supplied to remote 108 via 
input 114 for being installed. For example, remote 108 is set 
into a programming mode for receiving the code at input 114 
and for storing the code in a memory 120, e.g., a flash 
memory, under control of a processor 122. If UI 110 has a 
specific icon reserved for this control option, the user can 
instruct remote 108 to cause a driver 124 to control transmit 
ter 112 for sending the IR or RF code. 
As to the rendering of the graphical representation of the 

GUI at remote 108, the XML data matching the user's query 
at server 102 can be converted to the presentation data (WML, 
HTML, possibly CCF) at server 102 itself, using an XSL 
stylesheet. However, in this case server 102 needs to have 
information about remote 108 as to, e.g., its specific screen 
size, resolution and Supported image format, so as to deter 
mine the correct XSL stylesheet to allow the data to be ren 
dered for this specific remote. Alternatively, in case remote 
108 receives its codes from server 102 via appliance 106, here 
an STB, part of the functionality to generate the GUI can be 
moved to appliance 106. Then, server 102 has only XML data 
but no stylesheets. This means that the service provider does 
not need to be aware of the target client device, here remote 
108. Appliance 102 accesses server 102 to obtain the control 
code data. Appliance 102 can easily obtain the information 
about the target device, here remote 108, and its manufacturer 
or distributor can provide the proper XSL stylesheet and 
software required to generate the target format (WML, 
HTML, CCF). In yet another configuration, the XSL infor 
mation and the XML/XSL combination is handled on the 
remote 108 itself, appliance 106 then merely being a conduit 
between server 102 and remote 108, wherein remote 108 
accommodates the stylesheet information itself. 

Note that conversion from an XML description into a dedi 
cated format supported by remote control 108 can also be 
applied to the IR or RF control codes themselves. Again the 
conversion can be performed at server 102, at appliance 106 
or at remote 108 itself. 
The invention could also be implemented using a tagging 

or mark-up language other than XML implement the inven 
tion, and other style-sheets than XSL. 

The following patent documents are incorporated herein 
by reference, among other things to provide a context for the 
current invention: 

U.S. Ser. No. 09/434,155 filed Nov. 4, 1999 for Martin 
Freeman and Bonghan Cho for REMOTE CONTROL 
DEVICE WITH LOCATION DEPENDENT INTER 
FACE. This document relates to a programmable remote 
control unit that is capable of initiating retrieval of a 
control configuration from a storage device external to 
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6 
the unit. The unit comprises a memory to store the 
retrieved control configuration; a display for display of 
icons representing the configuration; and a touch screen 
for entering a selection based on the icons displayed. 
The storage device is a component of a CE apparatus. By 
storing or backing-up the control configuration for a 
specific apparatus in the apparatus itself, the remote is 
made truly universally programmable. 

U.S. serial 09/427,821 filed Oct. 27, 1999 for Joost Kemink 
and Richard Sagar for PDA HAS WIRELESS MODEM 
FOR REMOTE CONTROL VIA THE INTERNET. 
This document discloses a PDA combined with a wire 
less modem to enable remote control of CE equipment 
via the Internet and a local home server. 

U.S. Ser. No. 09/271,200 filed Mar. 17, 1999 for Jan van Ee 
for FULLY FUNCTIONAL REMOTE CONTROL 
EDITOR AND EMULATOR. This document relates to 
a universal programmable remote control device. The 
device has programmability functions that enable the 
end-user to customize the device through editing or pro 
gramming the device's control functionalities. The pro 
gramming can be achieved via a PC. The control con 
figuration created via an editor on the PC can be 
downloaded into the device. The PC has emulator soft 
ware to test the configuration before downloading. The 
emulator software and the remote's control software are 
made identical as a consequence of a Software layer that 
abstracts from the remotes hardware. The emulator for 
the end-user is thus obtained as an almost free byproduct 
of the software development phase at the manufacturer. 

U.S. Ser. No. 09/160,490 filed Sep. 25, 1998 for Adrian 
Turner et al., for CUSTOMIZED UPGRADING OF 
INTERNET ENABLED DEVICES BASED ON 
USER-PROFILE. This document relates to a server sys 
tem that maintains a user profile of a particular end-user 
of consumer electronics network-enabled equipment 
and also has a database of new technical features for this 
type of equipment. If there is a match between the user 
profile and a new technical feature, and the user indi 
cates to receive information about updates or sales 
offers, the user gets notified via the network of the option 
to obtain the feature. 

U.S. Ser. No. 09/568,932 filed May 11, 2000 for Eugene 
Shteyn and Ruud Roth for ELECTRONIC CONTENT 
GUIDE RENDERS CONTENT RESOURCES 
TRANSPARENT. This document relates to a data man 
agement system on a home network. The system collects 
data that is descriptive of content information available 
at various resources on the network. The data is com 
bined in a single menu to enable the user to select from 
the content, regardless of the resource. Known EPG's 
still focus on the device or apparatus that provides the 
content information, rather than on the content informa 
tion itself regardless of its resource and/or regardless of 
its time of availability, e.g., broadcast. That is, the known 
guides are device-centric and broadcast-centric rather 
than content-centric, whereas the user is typically more 
interested in the “what of the content information than 
in the “wherefrom'. Recording devices with personal 
ization features in a digital context, such as the HDD 
based Personal TV Receiver from Tivo, are changing the 
perspective of selecting content information. However, 
it is no longer relevant to the consumer when what pro 
gram is being broadcasted by a broadcast station or 
Supplied by another service provider, Such as in a video 
on-demand service. With such a digital recorder there is 
always content information available for selection and 
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