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{57) Abstraet

In an interactive comminication system based
on MPEG—4, Command descriptors along with Com-
mand Route nodes or Server Routes in the scenc de-
scription can be used 1o support application-specific
interactivity. Content selection can be supported by
specifying the presentation in command parameters,
with the command ID indicating that the command
is a content selection command. An initial scene can
be created with several images and with text thar de-
scribes a presentation associated with an image, As-

ServerRoute 1
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Sensor node

sociated with each image and the conresponding text
is a content selection descriptor. When 2 uscr clicks

on an image, the client transmits the command cop-
raining the sclected preyentation and the server starts
a new presentation. The techniqoe can be used in
any application context. as generally as HTTP and
CGI can be used to implement any server-based ap-
plication functionality.




.chl or omret hane,” and to the fractionation .thereof by means of
.extractive distillation with water as extractant. 15

Chl or onet |S.Jdndustrially inportant as starting 'b%naor t he
preparati %%’?ﬁ or of | uor 6car bons whi ch are then us g’;s propel | ant
gases in aerosol packs. D nethyl ether is increasingly being used as
propellant in 20 aer osol packs because it is hal ogen-free and thus has
| ess potential to degrade ozone. Bot h conpounds are

-produced as shown i n equations 1) in the reaction of

I and
met hanol with HGMBMM,EAISDSES(T FOR-GLEENT SERVER BYTERACTANSt rial |y on
y-Al[err]derr] catal ysts ININTERACTIVE COMMUNICAHONS on rat e:
[err] () - Jerr] (rr)y 30 In the previous

prior art iWWry to regard the di methyl ether produced in
t he preparatt . chl oronet hane as waste, and, tol.dis ose of it by
hydrol ysi s Theipresentigy enflonelates [ technigyes for perfogning CUERIrSTERYSRy | et her
i's interaction in communication systems and, more particularly, in communication

systems based on the MPEG-4 siandard.

S Background of the Invention
Interactivity is 2 prominent concem in the development of the MPEG-4
international standard (ISO/IEC 14496 Parts 1-6, Committee Draft, October 31, 1997,
Fribourg, Switzerland). A back channel is specified for interactive message support.
However, the syntax and semantics of the messages to be carried through that channel

10  remain unspecified, and so does the mechanism that triggers the transmission of such
messages. Existing standards such as DSM-CC (ISQ/IEC International Standard
13818-6) and RTSP (REC 2326) support traditional VCR-type interactivity to
reposition a media strcam during playback, but this is madequate for MPEG~4
applications which requirc morc complex interactive control.

15 An interactive message can be generated by a certain user action or system
event. Tt will then be sent to the server which in turmn may modify the stream(s) it is
delivering by adding or removing abjects, or switching to an cntirely new scene. User
actions may include clicking on an object, input of a text stream, etc. System events
include timers, conditional tests, etc. : -

20 Interactivity is application-specific, and one cannot define interactive behavior
completely in terms of user events. To support application-specific interactivity, a
CGl-like approach should be adopted. Specific user events cause application-specific
command dala to be sent back to the server. The server can then respond, typically by
sending a scene description update command. This allows compiete freedom for

25  supporting full interactivity as may be required by applications.

MPEG+4 essentially uses two modes of interactivity: local and remote. Local
interactivity can be fully implemented using the native event architecture of MPEG~4
BIFS (Binary Forrnat for Scenes), which is based on the VRML 2.0 ROUTEs design
(see www.vrml.org and "The VRML Handbook”, J. Hartman and J. Wemnecke,
30  Addison-Wesley, 1996) and documented in Part 1 of the MPEG-4 specification
' (Systems). If the MPEG-# receiver is hosted in another application, events that need
to be communicated to the MPEG-4 receiver by the application can be translated to
BIFS update commands, as defined in Part 1 of MPEGH4.
Remote interactivity currently consists of URLs. As defined in the MPEG-4

35  Systems Committee Draft, these can only be used to obtain access to content. Asa

result, they cannot be used to trigger commands.



2 » val uabl e because it can be used as propellant, there was a

need for a process which nmakes it possible to exploit I ndustrially

t he unavoiﬂeﬁbﬁgfﬁoduction of dimethyl ether. 5 PQusodrsedar €  of
di ret hyl ethe and chl or onet hane cannot be worked up by o
distillation according to the prior art because the boiling points
of the conponents are very cl ose to one another (dinethyl ether

boi li ng point =- 24 9[err]C chloronéthane boi l'i ng

poi nt =

-23.7[err] C'I)h
fact thal MPEG-4 Systems already contains local interactive support via
the use of event source_/smk routes that are part of the scene description (BIFS) makes
it desirable to have a server interaction process that fully integrates with the local
interactivity model.

5 ofthe I f

An objective of the present invention is to provide a technique for
communicating messages between two entities such as "client" and “server”, utilizing
the MPEG-4 international standard.

A second objective of the present invoution is to provide a technique for

10  allowing the user or the system to generate snch messages in the context of an
MPEG-4 player or client. '

A third objective is to provide a technique for gencrating such messages
consistent with the local interactivity model defined in MPEG-4, which is based on
the VRML 2.0 specification. |

15 A further objective is to provide a technique for encoding such messages
within an MPEG-4 bitstream, as well as to link the encoded messages to the scene
description.

Still a further objectwe is to provide a techmque for encoding such messages
in a way that allows a server to easily modify them before sending them for use by the

20  client. This is important for interactive applications. An example is "cookie”
management where a server must be able to quickly update the content of the
command with a codeword that stores state information about the user's activities on
the particular site.

In order to meet these and other objectives which wzll become apparent with

25  reference to further disclosure set forth below, the present invention broadly provides
a technique for incorporating server commands into MPEG-4 clients. The technique
involves the use of command descriptors, i.e. a special form of descriptors that are
transmitted together with the scene description information and contain the command
to be sent back to a server upon triggering of an associated event. The desired event

30  sources in the scene description are associated with these cornmand descriptors.

In one embodiment, the association is performed using server routes. These
operate similarly to traditional MPEG-4 BIFS routes, but instead of linking a source
field with a sink Feld they link a source field with a sink command descriptor. Server
routes require an extension of the MPEG-4 BIFS ROUTE syntax.

35 In another embodiment, the association is performed using command nodes.
Such nodes contain sink fields, and arc associated with command descriptors. This
iechnique involves the addmon of one more node type'to the set of MPEG-4 BIFS
nodes. .

In both cases, the normal interaction model defined by MPEG-4 can be used

e merbam o e mmeea aim @0 o



10 . noreover the conponents form an azeotrope. : : The obj ect

was thus to develop a preparation and fractionati on process which
affords b %g., di met hyl et her and pure chl or onet paRfssed/B2063

Thi s obj ec §a3 éen achi eved according to the i nvention by a
two-stage synthetic process w th subsequent t hree-stage wor kup
process which conprises an extractive distillation with water. 20
The invention thus relates to a process for the preparation and
fractionation of a mxture _of dinethyl et her and chl or onet hane,

whi ch conpr i fgdoth lpcal mteractivity, a¢. events gensrafgd And prasessed wnithe localghieatssasf HA |
b) r ea]g:t I Nnerelllae séfventititefactity,ineesk évents igexeratyd b the client generate comn(:jands an
excess of ne ed in step
by to an Wgﬁlsentbacktotheserverc)b rxfcfﬁggéqi\g ?‘Qﬁe&'@nf(%sgércn?a@ggﬁthr}

addi ng wat er cgrEmand ﬂaseﬂaﬁ% ‘?’ e‘f‘ﬂé a&ﬁ'ﬂfé‘imﬂf&ﬁ' agggular route to a command nqdge
extracti e diletdliehvdbitains thelcommmand information store in the eolrinapdadeteriptogr onet hane

fromthe toppafik St into 2 command message, PifeAbly whgthedvhlak Frdiled il tHEM.
preferred embodiment, and transmits it back to the server using the appropriate back
channel.
The data to be carried by the generated command back to the server are
10  contained in the command deseriptor. Sincc command descriptors are part of the
overall descriptor framework of MPEG-4, they can be dynamically updated, using
time stamped object descriptor updates. This provides considerable flexibility in
customizing commmands, for example to perform "cookic” management.
To further aid the server in processing the generated command, additional
15 information such as the time the event was generated, the source node, etc., are also
contained in the client's message.

Bric iptign of th
Fig. 1 is a diagram illustrating the overall structure of an MPEG-4 client or
terminal.
20 Fig. 2 shows the MPEG-4 System Decoder Model.

Fig. 3 illustrates the method used in MPEG-4 for associating audio visual
 abjects with their encoded data in other streams via object descriptors and elementary
stream descriptors.

Fig. 4 shows a generic configuration of a chent/server MPEG-4-based

25  communication system.

Fig. § illustrates the methad of associating scene description nodes, especially
sensor nodes, to command descriptors using: (a) server routes, and (b) command route
nodes. '

Fig. 6 shows the binary syntax of the command descriptor as described in a

30  preferred embodiment, -

Fig. 7 shows the binary syntax of the command descriptor remove command
as described in the preferred embodiment.

Fig. 8 shows the binary syntax of the server route structure, and how it is
added to the main MPEG-4 BIFS scene syntax.

35 Fig. 9 shows the node syntax and semantics of the Command Route structure.

Fig. 10 shows an indicative list of predefined Command IDs and their
assoclated interpretation.

Fig. 11 shows the binary syntax of the command contained in a command
descriptor for the preferred embodiment.
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3 f)' taking off a m xture of water,  nmethanol and

_'di net hyl ether from the bottom of t he extractive
distillati andfeedlnglt to a fi Lsfi Ll ation
columm, 5 Vo S”iﬂﬁn taking off dinmethyl ether fromthe {'ﬁ{“g#’ﬁf#é

first distillation colurm h) taking off a m xture of water '
and net hanol from - the bottomof the first distillation !
col um, i) feedlngthe m xture obtained in step h) into a 10
second distillation colum, k) taking of f pure nmethanol at :

the top of the Fig.12isa flow diagram illustrating the process of triggering a server
command in an MPEG-4 client, when Server Routes are used.

Fig. 13 is a flow diagram illustrating the process of assembling the data to be
placed in the command sent back to the server, when Server Routes are used.

5 Fig. 14 is a flow diagram illustrating the process of triggering a server
command in an MPEG-4 client, when Command Route nodes are used.

Fig. 15 is 2 flow diagram illustrating the process of assembling the data to be
placed in the commarid sent back to the server, when Command Route nodes are
used.

10
Detailed Description :

Reference will now be made in detail to the prefcned embodiment of the
invention as illustrated in the figures.

MPEG-4 1s an international standard being developed under the auspices of

15  the International Standardization Organization (ISO). Its official designation is
ISO/TEC 14496. Its basic difference with previous ISO or ITU standards such as
MPEG-1, MPEG-2, H. 261, or H. 263 is that is addresses there presentation of
andiovisual objects. Thus, the different elemnents comprising an audiovisual scene are
first encoded separately, using techniques that are being defined in Parts 2 (Visual)

20  and 3 (Audio) of the specification. These objects are transmitted to the receiver or
read from a mass storage device together with scene description mformation that
desenibes how these obJeLts are 10 be placed in space and time in order to be presented
to the user.

The coded data for each audiovisual object as well as the scene description

25  information proper are transmitted in their own "channels” or elementary streams,
Additional control infonmation is also transmifted, asifurther discussed below, in
order to allow the receiver to correctly associate audio visual objects referenced in the
scene with the elementary streams that contain their encoded data.

In order to fully describe the structure of MPEG-4, we rcfer to Fig. 1. At the

30  bottom of the figure, the various possible delivery systems are shown, including (but
not limited to) ATM, IP, MPEG-2 Transport Stream (TS), DVB, either overa
communication link or a mass storage device. In contrast to MPEG-2, MPEG-4 does
not define its own transport layer facility, in order to allow delivery over a wide

~ variety of communication environments. For delivery systems that may lack

35  appropriate multiplexing capability, e.g. GSM wireless data chanels, or that require
low delay, a simple multiplexing o0l called FlexMux is defined.

This infrastructuré is used to deliver to the client a set of elementary streams.
The streams contain any one of scene description information, audio visual object
data (e.g. coded video, such as an MPEG-2 or MPEG-4 video stream), or control

40  information (namely, object descriptors). Each elementary stream can contain data of



second distillation colum, .1) taking of f water "at the bottom

*of t‘he second distillation colum, 15 m

" feeding th obtained in step k) into
reactions W’%ﬁ d in steps a) and b). It i%ﬂﬂd%%@%ﬂrﬁ?ed to
use- a catalyst for the esterification reaction described in-
steps a) and b). 20 Suitable exanples are y-Al[err](Jerr] catalysts.
Delivery of the m xture described in step ¢) preferably takes place

by liquefying the mxture, which result's as a gas, in a condenser,

del i vering tfmﬂﬁﬁnetypecondensate WI t h a purrp and vapor| zing it again

bef or e
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information (clock references and time stamps), sequence numbers, etc. The SLis
shown at thc middle portion of Fig. 1.

Encoding of individual audiovisual object data is performed according to Parts
2 and 3 of the MPEG-4 specification. It is furthermore allowed to utilize other
encodings, snch as MPEG-1 or MPEG-2. The scene description as well as the control
information (object descriptors) is encoded as defined in Part 1 of MPEG4.

The receiver processes the scene description: information as well as the
decoded andiovisnal object data and performs composition, i.e. the process of
combining the objects together in a single unit, and rendering, i.e. the process of
displaying the result in the user's monitor or plaving it back in the user's speaker is in
the case of audio. This is shown at the top of Fig. 1.

Depending on the information contained in the scene description, the user may
have the opportunity to interact with the scene. In addition, the scene description may
contain information that enables dynamic behavior. In other words, the scene itself
may gencrate events, without user intervention.

The object-based structure of MPEG-4 necessitated the definition of a more
general system decoder model compared with MPEG-2 or other systems. In
particular, as shown in Fig. 2, the receiver is considered to be equipped with a set of
decoders, one for each object. Each decoder has a decoding buffer, as well as a

' composition buffer. Decoding buffcrs are managed by the sender using techniques

similar to MPEG-2, i.e.; clock references for clock recovery, and decoding time
stamps for removal of data from the decoding buffer followed by theoretically
instantaneous decoding. Data placed in composition buffers are available for use by
the compositor, and overwrite any previously placed data. The decoding buffers are
filled by the demultiplexer, which is encapsulated within the DMIF (Digital Media
Integration Framework, Part 6 of MPEG-4) Application Interface. This is a
conceptual interface, reqtiiring no further description here.

3-4 (0)

The scene description information in MPEG-4 is an extension of VRML 2.0
(Virtnal Reality Modeling Language) specification. VRML uses a tree structured
approach to define scenes. Each node in the scene performs a composition and/or
grouping operation, with the leaves containing the actual visual or audio information.
Furthermore, nodes contain fields that affect their behavior. For example, a
Transform node contains a Rotation field to define the angle of rotation.

MPEG+4 defines some additional nodes that address 2-D composition, as



4 . I n one enbodi nent of the .invention,-the extractive
distillation colum is operated so that dinmethyl ether and nmet hanol
can be ta t the topsin step g). The pr oductpcsirisdomegdt ai ned
inthis wak‘? i’g %oz;?tly taken off 5 and fed into the reaction described
in3teps a) and b). Thi s enbodi nent allows the ratio of the anounts
of chl oronet hane and di met hyl ether produced to be influenced

by shifting the equilibrium 10 . BRI EF DESCRI PTI ON OF THE

DRAVING VRML is a purely 3-D scene description langnage. This addresses the needs of
applications that focus on low-cost systems. In contrast to VRML, MPEG-4 does not
use a text-based scene description but instead defines a bandwidth-efficient
compressed representation called BIFS (Binary Format for Scenes).

5 -+ The BIFS encoding follows closely the textual specification of VRML scenes.
In particular, node coding is performed in a depth-first fashion, similarly to text-based
VRML files. As in VRML, the fields of each type of node assume default values.
Hence only fields that have non-default values need to be specified within each node.
Field coding within a node is performed using a simple index-based method followed

10 by the value of the coded field. Node type coding is more complicated. In order to
further increase band width efficiency the context of the parent field (if any) is taken
into acconnt. Each field that accepts children nodes is associated with s particular
node data type. Nodes are then encoded using an mdex which is particular 1o this
node data type, in known fashion.

15 Each coded nodc can also be assigned a node-identifier (an integer, typically).
This allows the reuse of'that node in other places in the scene. This is identical to the
USE/DEF mechanism of VRML. More important, however, is the fact that it allows

" it to participate in the interaction process.
The interaction mode] used in MPEG-4 is the same as in VRML. In

20  particular, fields of a node can act as event sources, event sinks, or both. An event
source is associated with & particular user action or system event. Example of user
event are sensor nodes that can detect when the mouse has been clicked. Example of
system events are timers (T:meSensor node) that are triggered according to the
sysiem's time.

25 Dynamic scene behavior and interactivity are effected by linking event source
fields to event sink fields. The actual linking is performed using the mechanism of
ROUTEs. MPEG+4 route specifications, if any, are given immediately after the scene
node descriptions. Their encoding is based on the node identifiers for the source and
sink nodes, as well as the field indices of the source and sink fields.

30 An mmportant distinction between VRML and MPEG-4 is that in the latter,
scepe descriptions can be updated dynamically using time-stamped commands. In
Contrast, VRML operates on static “worlds”. After a world is loaded, there is no
mechanism to modify it. In MPEG-4, objects can be added or deleted, and parts of
the scene (or the entire sccue) can be replaced.

35 ' OBJECT DESCRIPTORS
In order 1o have a very flexible structure (facilitating editing, etc.), the actual
content of audiovisual objects is not contained within the scene description itself, In
other words, BIFS only provides the information for the scene structure, as well as
objects that are purely synthetic, e.g. a red rectangle that is construcied using
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FIG 1 is a flow diagramfor a preferred embodi rent: " "7 of the process
according to the invention. 15 DESCRI PTI ON OF THE PREFERRED
* ENMBODI MENT Met hanol (1) vapor is fed through line (3) into a

t wo- st age awoew3skfxcati on reactor (6). In addition, gaseous PCT/US (2)

Is fed through Iine (5) into the reactor. The two- 20 st age -

esterification reactor can'be designed in the form of a two-stage

tubul ar reactor. In the first stage, HC # and net hanol are added to
the reactor. The anmpunts of the react ants are such that the anpunt -
of substance | c anmount of
" substance 25§I%Nr?§c%s@gﬁ/ %udm”z%ukpbg &‘F& #ﬁr@gﬁgﬁéngﬁwme m xt ure
of HO and ndeRessatedan fipscensby, ‘E‘H‘és?" c1 Féﬁ’@té‘?a or an objegt o 50t or |
whi ch can bededmnpgr!d W|th a catalyst. In the case of a gas-phase
reaction, the reagig mmahgaﬁc ally stracturbd' oriAil ik akieHbéie
provi ded oth a es r.eact or m Xt ure )
chl or onet Wmtﬁgnqu%f"é‘f ayiio ¥isual, o

reactor is mab;edt.vMDte than one streamamayjhe reqbireds: telga fogisteydol arhmylti-lapguage 20% above
the amount Ofgydjo, or hierarchically coded video. The topmost descriptor is called object
descriptor, and is a shell that is used to associate an object descriptor identifier (OD-
1D) with a set of elementary stream descriptors. The latter contain an ES-ID as well
10 as information about the type of data contamed in the clementary stream associated
with the particular ES-ID. This information tells the receiver, e.g, that a stream
contains MPEG-2 Video data, following the Mail Profile at the Main Level.

The mapping of the ES-ID to an actual ciementary stream is performed using
a streamn map table. For example, it may associate ES-ID 10 with support number

15 1025. This table is made available to the receiver during session set up. The use of
multiple levels of indirection facilitates manipulation of MPEG4 content. For
example, remultiplexing would only require a different stream map table. No other
information would have to bc modified within the MPEG-4 content.

Object descriptoys are transmitted in their own elementary strcams, and are

20  packaged in commands according to the Sync Layer syntax. This allows object
descriptors to be updated, added, or removed.

Fig. 3 depicts the process with which object descriptors and elementary stream
descriptors are used to associate audiovisual objects in the scene description with their
elementary streams. First, a special Initial Object Descriptor is used to bootstrap the

25  MPEG-4 receiver by pointing to the object descriptor stream and the scene descriptor
stream associated with the selected content. This descriptor is delivered to the
receiver during session set up.

The scene description in this example contains an Audio Source node, which
points to one of the object descriptors. The descriptor, in tum, contains an elementary

30  stream descriptor that provides the ES-ID for the associated stream. The ES-ID is
resolved to an actual transport channe] using the stream map table. The scepe also
has a Movie Texture node that, in this case, uses scalable video with two streams. As
a result, two elementary stream descriptors are contained, each pointing to the
appropriate sitream (base and enhancement layer).

35 MPEG-4 CLIENT/SERVER INTERACTION
From the preceding description, and considering the MPEG-4/VRML scene
description frarnework, it i§ cvident that while a rich local interaction framework is
provided, there is no facility to cffect server-based imteraction. In particular, there is
no mechanism with which to either describe messages that are to be sent back to a



substance stoi chi onetricall y necessary.for reaction with
5 the HC present in the mxture. The m xture flows through

t he second_st f the reactor, which nmay |Iikew se be hg&g W th
a catal yst‘.” action can be carried out W th qul’f‘.dﬁ%!'r3 aseous

reactants. The reactions indicated 5 in equations (1) and (11) t'ake
pl ace in the reactor (6). The m xture consisting of dinethyl ether,
chl or onet hane, met hanol and water which |eaves the reactor is then
passed into the extractive distillation colum (17). The m xture
i s preferabl seryersudtiggéenthe géneration of $wch messages. condenser 10 (11) and

l'iquefied there, Fifhdepith MhxithpRatie@iselver @M@fdnment. On the left side of the
figure there is an MPEG-4 server, including 2 pumpthat performs timed transmission
of data read as SL—packetlzed streams, and an instance of 2 DMIF service provider, in
5 this case utilizing the MPEG-4FlexMux multiplexing tool.

The use of FlexMux is optional. Other server structures can be used, as
known in the an. For example, the data source could be an MPEG+4 file instead of
SL-packetized strearus.

The information generated at the server is sent across a network (e. g. IP or

10  ATM) to the receiver. On the receiving side, we have a similar instance of a DMIF
service provider which delivers demultiplexed elementary streams to the player. The
DMIE-to-DMIF signaling is one method of performing session set up, and is
described in Part 6 of MPEG-4. Other methods are possible, as known in the art,

_ including Internet-based protocols such as STP, SDP, RTSP, etc.

15 One of the main objectives of the present mvention is a process with which
server commands can be first described and transmitted from the server to the client,
then triggered at the client at the appropriate times, and finally sent back to the server
in order to initiate further action.

3 S
20 The Command Descriptor framework provides a means for associating
commands with event sources within the nodes of a séene graph. When a user
interacts with the scene, the associated event is triggered and the commands are
subsequently processed and transmitted back to the server.
The actual interaction itself is specified by the.content creator and may be a
25  mousc click or mouse-over or some other form of interaction (e.g., a system event).

The command descriptor framework consists of three ¢lements, 2 Command
Descriptor, a server route or Command Ronte node, and 2 Command.

A Command Desctiptor contains an ID (an integer identifier) as well as the
actual command that will eventually be transmitted back to the server if and when an

30  associated event 1s triggered.

The ID is used to refer to this command descriptor from the scene description
information. By separating the command descriptor and the command it contains
from the scene itself, we allow for more than one event to use the same command.
This also permits modification of the command without changing the scene

35  description in any way.

The association of the Command Dascnptors to the event source field node
can be performed in different ways,

First, a Server Roitte can be added to the regular route facility of BIFS. The
difference with traditional routes is that the target of the route is not another field, but



ine . (12), a punp ('13) and line (14) to a vaporizer (15), before it

is fed through line (16) into the extractive distillation colum
(17). mawgy er and chl or onet hane are separ at edpelgh an,%
extractive di sf’sﬁﬁat ion colum (17), 15 the bottom of which 1's oﬁ%at ed
by means of the vaporizer . (18). Water is added as extractant,” which
Is preferably at a tenperature between 5[err] and 50[err]C.,
through line (26) to t he upper part of the extractive distillation
colum (17). Water precipitates dinmethyl ether _in the bottom whi |l e
20 chl or mtkerithecommand desauppr. This stmacsure as depictedin Fig- 19a)u drthis li ne

(20) and, mexmﬂawme&veno&eeehima@eeﬁemmg&@émsmtwocoﬁaﬂm | f the vapor

at thetopc nthe
operating con%tc ons Qﬁstoﬁﬂ&lé%ﬁg&é te‘vent{o {%?mﬁ{]l oﬁggokﬂurm (17)
t he condensaf¥&nt gL Bé%tswm%samw&éﬁ

separ at os (Zﬁ)muﬂeﬁvmaservermqubas@omnmdé)esenpt& lusRedCohm:ﬁ@asmp&omase i's

ot urned | there ROl beril te ok e e adoifpoel Lhe extractive
dlstlllatlon colugpg romath e .S then

rou i ne
(25) to the produ WW C°'“”§E‘E)§‘P5‘F8PE‘T‘§P8§%%‘ par t
of the conde Mf@oémmmwmam is notle basgh "dxieerse’ epent simk fielk as ux to

the top of tiell@xhfiid totfaining the cottihidrd dedbripiér ID0 | Wighetdrihe ‘eRdtdie! fidld
CEonL" 16, Ptgecivis ki, using reg&irfnﬁ&lﬁw (Lt DR hesk:Qpib'® PF Oduct
assaciated with that ID is used to issue a command back to the server. This structure
is depicted in Fig. 5(b). As compared with Fig. 5(a), the Server Routcs are substituted
with Command Route nades. The operation in the two cases is cssentially the same.
The Command Descriptor syntax is shown in Fig. 6. We use the Flavor media

15 representation langnage to describe the bit stream syntax, which is 2lso used in Part }
of the MPEG-4 specification (see www.ee.colnmbia edw/flavor or Part 1 of MPEG-4).
The command descriptor begins with a special tag that identifies it as a descriptor of
this particular type. We then have the descriptor 1D, followed by a command ID. The
latter is used to signal predefined server commands, such as “start”, “pause”, or

20  “stop”. Following that, we have the length indication of the remaining data in the
descriptor, counted in bytes. Then, a count of the number of ES-IDs that will be
provided to transmit the mcssage back to the server(s). More than one is given in
case we want to effect one-to-many communication, i.e. a single comrmand to be
communicated to multiple servers. This is followed by the serjes of the desired ES-

25  IDs. Finally, a set of application-specific parameters are included. These will be
passed back to the server, when the command is tripgered. Depending on the value of
the command ID, the seriantics of these parameters may be predefined.

The byte-oriented structure of the Command Descriptor allows it to be very
casily generated on-the-fly by the server. This is an tmportant feature for applications

30  that involve "cookic" management, among others, where the command parameters
need to be continuously updated by the server after processing each user event.

In order 10 update a Command Descriptor, the server or content creator only
needs to submit a new one with the same ID.
In order to remove 2 Command Descriptor, a special command is provided.

35  Thesyntax is shown in Fig. 7. The command begins with a tag that identifies this
descriptor as a Command Descriptor Rcmove command 1t is then followed by the ID
of the Command Descriptor to be removed.

Both the Command Descriptor and Command Descriptor Remove structures
can be carried within the object descriptor stream. Due to the structure of the object

40  descriptor framework, using tags to identify descriptors, these can be interspersed



6 . mxture of net hanol , di nethyl ether and water collects in

the bottom of the extractive distillation colum (17). This is fed

t hr ough I| punp (30) and line (31) wher e appriiinisdoiizée8 2
heat exchanger%) in which it is 5 heat ed, and passe@qrromthere
through line (32) to the first distillation colum (33) in which
di net hyl ether is renoved. Dinethyl ether vapor is taken off at the
top through line (38) and, where appropriate, fed to a

condenser (39). Fromthere, part of it may pass through 10 i nes (40)
and (41) as watqthensessiptesshe top of the first di stillation col um

(33), otherwise itAsmentivkedahoive, there are twolways @t lihk i Cotdhasd Dedceigtdrotd he
ng;’gﬁf o ]?t OF thelébéne. The first one rBlies oA sSrvdf roliek TRl réqifire ¥k fenkih o? Hiehit " L he

stream syntax of the scéne description of MPEG-4 as shown in Fig. 8. In particular,

5  the main BIFS Scene structure is extended to include Server ROUTE structures. The

only difference between a regular ROUTE and a Server ROUTE is that instead of a

target node/field the ID of the target command descriptor is specified. It is known to

those skilled in the art how to modify other ROUTE commands (insertion, deletion,

efc.) in order to accommiodate Server ROUTEs. In al] cases, the target node/field pair

10  needs to be changed to indicate the target Command Descriptor.

Using the Command Route node approach, a.new node type needs to be
defined. The node definition is provided in Fig. 9, using the standard node defimition
table used in Part 1 of the MPEG-4 specification. The node contains only two ficlds,
namely an 'execute’ field that serves as an event sink, and 2 ‘command Descriptor’

15  field which contains either 2 URL pointing to 2 Command Descriptor or the ID of the
Command Descriptor to be associated with this Command Route node. As with all
SFUr] fields, selection between ID and URL is performed using a one-bit flag (SFUr]
field encoding is defined in Part 1 of MPEG-4) .
Using the Command Route node approach, changes to the association of
20  events with Command Descriptors can be performed using the standard MPEG-4
BIFS commands for changing nodes and fields within them.

Command descriptors can be updated using command descriptor updates
allowing a node to support different interaction behavior at different times depending
on the command in the command descriptor. The commands are transmitted fo the

25  server using the DAI user command primitives supported by DMIT.

It is also possible to extend the command descriptor to include the protocols
used to transmit the cominands. For example a different tag ¢an be used to indicate
submission using HTTP POST/GET, rather than the standard MPEG-4 facilities.

Even though the command descniptor framework is generic and supports

30 application-specific user Interaction, a few standard commands are needed in order to
support consistent application behaviar across applications and servers. This is
particularly true for common commands such as stream control. As a result, we
specify a set of common control commands. A server shonld be aware of any
application specific commmands in order to process them. The set Of standard

35  commands allows interoperation with any server. Fig. 10 shows a set of commands
together with their command IDs for this embodiment. Other assignments are aiso
possible, as is evident to persons skilled in the art.

Fig. 11 depicts the syntax of the command as it is sent from the client to the
server. Itis essentially a copy of the Command Descriptor, minus the descriptor ID.

40  In particular, it contains the Command ID, the set of ES-IDs to which this command
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sV = LR

first distillation colum (33), which.i.s heated-vi-arthe 15 =~ ‘vapori zer

"(34)". This mxture is fed through line (35) to a punp (36) and passes

"fromthere through line (46) where appropriate partly through |ine
(37) to thwaaeMzZRxchanger (29), where it is cooled, W’Sﬁ?ﬂ?@
apptopriate fromthere . through line (28) into the cooler (27),  where
further 20 cooling takes place. Fromthere it is again added as
extractant through l'ine (26) to t he extractive

distillation colum (17) For starting up the system and for
compensal | NGvaQf i fmewaweqeﬁ@pm g tiafhie@iecified in ik Cofttand) . The
remai ni ng pa J‘ pot t om rOdU(iran L lé‘_e%lrst d@ﬁtlllatlon
col um (33) e?‘glpf"éd‘h’ R & '7 TPW HFAmS; %ion

-col um (48) ﬁﬂlmhmghndsequencmgmfemloamh!amdemaﬁdepaﬁutsevﬂ The second

distillation colunn S preferably operated under atnDspherlc
pressure. E Q & the 30
second distillatfQ =can be

liquefied in the m@muse ggt;etg.h@ewqepgpt}ygmommmds bagadamgiser i ne
(53) to the ppgystin évemssaaning wiihsthe biecsf Sever ROUTEscol umn  (48) . The
remaining part of pLag: IELRPAh bon thE generation of a user or system event, the
receiver propagates the event through the network of ROUTEs and Server ROUTEs.
For the purposes of event propagation, the type of ROUTE does not matter, so that
10  the same algorithm can be used. If an event is propagated through a Server Route, the
system checks if that event corresponds to a condition associated with the logical
True value. If no, the server command processing tenminates; yes, then the dispatch
Pprocess is executed.
This process, fo the Server Route case, is dep:ctcd in Fig. 13. The process
15 obtains the Command Descnptor ID from the Server Route. t then correlates it with
the information it has on the Command Descriptors available in tie scene. Ifno
match is found, this is an error and no further action is taken. If 2 match is found,
thea the system examines the command ID in order to see if it corresponds to known
semantics (pre-defined command 1Ds). If it corresponds to known semantics then the
20  system may process the command parameters according to the desired semantics. Ifit
does not correspond to known semantics then the system skips this state, and directly
packages the indicated Command and transmits it to the server.
In the case of Command Route nodes, referring to Fig. 14, upon the
generation of a user or system event, the receiver propagates the event through the
25  network of ROUTEs. Ifan eventreached the 'execute’ field of 4 Command Route
node, the system check if that event corresponds to a condition associated with the
logical True value. If no, server command processing terminates; if yes, the dispatch
process is executed.
This process, for the Command Route node case, is depicted in Fig. 15. The
30  sequence of steps is essentxally identical to that of Fig. 13, the difference being that
the reference for the Command Descriptor ID is now in the Command Route node
rather than a Server Route.

1
i




et

7 through line (54) to the esterification reactor (6). Pure .
iwater (55) collects in the bottom of the second distillation '
- colum (48). This is drawn off through line (50). The bottom of the
second di st g evdegm@ col um (48) is 5 heat ed vi a the vapoPCERUSIUIES.
It is possible in a particular enbodi ment of the I nvention to . .
prepare chl oromet hane exclusively. This is done by opet atﬁ#q—t he

first distillation colum (33) in 10 such.a \ mui B ether and

met hanol are distilled : out. The resulti ng ough
line (45) to t&ﬁAIM esterification reactor (6) ereLman

chl or onet hane S produced due to a shift in the reaction
equilibrium Part of the water of reaction enmerging fromthe first

15 di stillation, cgnwiiod for bbiphuhitsing Smmaid Bfrnitibhbewedn a server and | nes
(47)., (56) anq, 430 in du'inkPlchve BSifhlubfeaRP QUHE Cbmpising:
generating a command message including a command, a command descriptor,
and one of a server route and a command node; and
transmitting the command message upon occirrence of a triggering event.

2. The method in accordance with claim 1, wherein the interactive
communication system is based on MPEGH4.

3. The method m accordance with claim 2, wherein generating the command
message is consistent with the local interactivity model defined in MPEG-4.

4. The method in accordance with claim |, wherein the friggering event is a
mouse click.

5. The method in accordance with claim 1, wherein the triggering event is a
timer signal.

6. The method in accordance with claim 1, wherein command information is
transmitted from the server to the client. :

7. The method in accordance with ¢laim 1, wherein command information is
transmitted from the client to the server.

8. An interactive communication System comprising means for
conununicating command information between a server and a client, wherein the
means for communicating cormmand information comprises:

means for generating a commmand message including a command, 2 command
descriptor, and one of 2 server route and a command node; and

means for transmitting the command message upon occurrence of a triggering
event.

9. The system 1 accordamce with claim 8, based on MPEG-4.

10. The system in accordance with claim 9, wherein generating the command
message is consistent with the local interactivity model defined in MPEG-4.

11. The system in accordance with claim 8, wherein the triggering event is a



thé invention, the second distillation colum .(48).is.. .. ..unnecessary.

20 The follow ng table summarizes the top and bottom Corred
tenperaturewogghﬁﬁrr]c occurring in the (lzoLg?ns in the SP%Epsgre er
gz)leﬁfnlire r??)ge Bottom Top__Bottom (17) =24 - .90
90 200 (33)224 257 100 85~ 224 30 (48)
o S0 O

mouse click.

12. The system m accordance with claim 8, wherem the triggering event is a
timer signal.

13. The system in accordance with claim 8, wherem command information is
transmitted from the server to the client.

14. The system in accordance with claim 8, wherein command information is
transmitted from the chem to the server.
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. 7:1 t/h methanol
.and 5.3 t/h HO are fed into an

esterification reactor (6). The
two-stage reaction at 5 250[ err] C. under a pressure of 4 % usi_ng a
y- A1203 cal¥@ &7z produces & rked@tion gas of the foI*T‘BWﬁ 302063
conposi tion: dinmethyl ether: 1.8 t/h met hanot :
0.01 t/h 10 chl oronet hane: 7.3 t/h Herr]O: 3.29 t/h
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This réaction gas is conpletely liquefied in.a. .. .. ..condenser .(11)....
I Ni tenperature of about

under about 4 bar and at a mninmm 15
delivered by the punp (13)

10[err] C. Thevg {4 Nng condensate is
into the vaporizer (15). The copdenpgate is partially vaparjzed here
%? i s possible toggiéégynm“

under 10 bar and at about 100[err]

heati ng medi um f or this purpose the heat of condensation |iberated

in the 20 condenser (11). The vapor/liquid m xture from (15) s

completely fed into the extractive distillation colum (17). This is
bar . 25 I f, for

| i kewi se operated under a pressurg Of 1O

unf oreseen reasons, HC were to odcur ©n the reaction gas, this can

be neutralized in the condenser “=(11) using aqueous sodi um hydr oxi de
solution. In the extractive dis¥illption colum (17), dinethyl ether
acfion water with a nethanol 30

S di ssol ved in about 36 tfh e

content of about 2.4% by wei ght.
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The chl oronet hane content in this product streamis 10 about 1 ppm

. The “liquid top product from the extractive distillation
colum (17),.i t/h chloronethane with a di et hy% Sogdt ent
of less th ﬂ’%ﬁéagnl The extractiod 1512  water nust be f 8?@%8%% cold as
possi bl e through 1ine (26), preferably at about 35C. The tenperature
at the top of the extractive distillation colum (17) is about
40[err] C., whi ch nakes it possible to condense the top product with
recycled cooling water. The bottomtenperature is about 20 124[err] C.,
so that heating with low pressure steam is possi bl e.

The di scharge fromthe bettem-of—the—exttracti-ve- distillation colum
(17) is, with the aid off the-pupp-25-—-—{-30);--pr.ehpated in the heat
exchanger (29) and fedlinto t lgem (33)} This is |ikew se
operated under 10 bar. : The top ugt inithjs case is about 1.8 t/h
liquid di net hyl ether at about r£] C. Thg{ chl or onet hane cont ent
in t he di net hyl ét@er I s | ess_than 20 ppm: ,he bot t om pr oduct
- 'R
z P <]
g LY
= 'S
z o |
2 owvservafeecirnanes wefnen ehNmscuann
£ Bl
5 FlexMux Ei-
T o
Z N
_——
=2
= -
v.;
5 S
Z =
s T
Z g ot
7
g NN ; -
7 (\ (\ ;%:
ERY R 0
-—L —__’...L.-u_]
' 4_,}‘ dwnd
| +-DAJIN |

- quIeans
PR Y-lS [

e LI TP TR

MPLEG-4 Application




30° "from the first distillation colum (33) is a mxture __. ..

consi sting of about 40 t/h water with a nethanol content of about
2. 4% by weiwblggzdst of it (about 36 t,/ IS, after to
abouwt 35[err]C., again fed int o?' h P&%béﬁ%

10 extractive distillation colum (17). A part-stream of the bottom
product fromthe first distillation colum (33) is introduced into the
second distillation colum (48). Methanol is separated fromwater here
under a pressure of 1 bar. Methanol (about 0.01 t/h) is obtained
top product here and is again fed into the reaction (6). The

Sensor node

ServerRoute 2

ServerRoute }

Node with event out
or exposed field

ServerRoute 3

CommandDescriptor CommandDescriptor
1 2

(a)

Sensor node CommandRoute 2

CommandRoute ] ;
Media Node

-------
---------
............

Node with event out
or exposed field

v v

CommandDescriptor CommandDescriptor
] 2

as



bot t om product is wat er (about 3.9 t/h) with a nethanol conteent of about
0. 08% by wei ght .

11
W Caim : A process for the preparation and fr ' Puh'&g of
5 m Xt'&lp_esmg?';z di met hyl et her 6 @nd2 chl or omet hane, whi chfﬁ%

conpri ses T

class Commandbescraptor: bit({8) CommandDesscziptorTag = 0xf5H |
bit(16) CommandDescripterID;
Pit{l16) CommandlD;

bit (1€) length;

/7 stream count; number of ES IDs associated with this message
ansigned int (B} cSount:

// €S_Id (channel numbers] cf the streams afiected by the command
unsigned int (16} ES_ID[count];

!/ application-defined paraneters
do |
unsigned int [4) pararLength:
char (8! commandParam (paramlengthl:

[y

while (paramblength!=07;

zless CommandDescriptorRemnve: bit (B) CommandDescriptorRemsveTag - 0x0¢
bit{16) CommandDescripterll;

FIG, 7

class BIFSScene |
SFNode nodes {SFTopNode) :
pit (1Y hasROUTEs:;
i* (hasROUTESs)
ROUTE:s routes ;
pit{l) hasServerROUTESs:;
{/ the foliowing is added Tt the MPLG-4 syntax
if {(hasServerROUTEs)
ServerROUTEsS sroutes;

'
4

7/ modification of MPEG-4 ROUTEs struciure to poinl ic command descriptox
class ServerROUTEs |

bit (1) 5isUpdateable;
if {(isUpdateable!
bit (10} sroutell;

Bit{10) outNodell:
NodeDatz noasOUT - GeiNodeFromIDl(outNogdeID:; // gel source nods
int (nodeQUT.nOUTprTs) outvisldRes;: [/ event source Field index

Dit{l0) CD_Ik; // evsnt sink commans descxipror ID

=~ .

FIG. 8
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a) reacting nethanol with an excess of HO,
the'm xture obtained in step a) with
met hanol, 10 c)

extractive odvgbdddrai i on col um,

b) reacting
an excess of
feeding the m xture obtained in step b) to an
d) addi ng wat BCT/IS%9/62063

extractant in the upper part of 7/ the extractive .-
distillation colum, e) taking of f chl oronethane fromthe
top of the 15 extractive distillation colum, f)
taking off a m xture of water, methanol and di met hyl

et her from the bottom of t he extractive

distillation colum and feeding it
colum, 20 g) taki ng of f di nmet hyl
first di fhmspbRedkecol um, h)

to a first distillation
ether fromthe top of the
taking off a m xture of water

and net hanol from the bottomof the first distillation
col um, Node interface
CommsandRoute {
eventin SFBoo} Execute FALSE
field SFUr CommasndDescriptor t

Functionality and semantics -

The CommandRoute node is used to support server interaction. A command route is executed when an
event is received on the execute field, for example, from a touch seasor. The execntion of a command
route involves communicating the command pointcd by the commandDeseriptor to the server. The
commmandDescriptfor field contains either a URL to the command descriptor or the ID of the Command
Descriptor to be associated with this CommandRoute node. Commands are typically sent to a server
using DMIF’'s DAI_User_Command primitives. The node update mechanism can be used to change the
command descriptor ID. This allows supporting different interaction behavior for the same user
interaction at different times (before and after node update).

FIG. %

Command Hame Command ID
Unused 0%0000

Start 0X0001

Stop DX3002

Pause 0£0003

Forward 0x0004

Reverse 0X0005
Content.Selection {0X0006

MPEG—-4 reserved 0X0007 - OXOQOFF
User Defined 0X0100 ~ OXFFFF

124}
o
[1

&, 10



i)' feeding the mixture obtained in step h).inta a 25 R ....--.second.

distillation colum, k) taking of f nethanol at the top of
the secondwg g9m9372 distillation colum, aki ng
off water at the bottom of the secohd/ 12 di%gfp%%gﬁz%ﬁth’
colum, 30 m feeding the nmethanol obtained in step k) into-
the reactions nentioned in steps a) and b).

12

class Commmand j

// command ID
bit(l6) CommandID;

// the follewing are simply copied from the command descriptor
// stream count; number of ES_IDs zssociated to this message
unsigned int {8) count;

/7 ES_1d 2f the streams
unsigned int (16) ES_ID|count};

// application-defined parameters
do {
unsigned int (8) paramlength;
char (B) commandParam [paramLength):
3
while {paramiength'=3]);

FIG. X1
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2. The process: as clained in claim 1, wherein the

» chloronet hane and di net hyl et her obtained in steps e) and
condensed before being used further.

g) are ;
5 3. The process as clained.
in claim g ein chl or netq?ne energi ng from t pertspasy he g
extractive distillation coldm n step e) undergoes a phase ;
separ ati on. 10 4, The process as clainmed in
t he

claim 1, wherein
reaction mxture fed in step ¢)

is a gas, first condensed i
and then vaporized agai n. 5. The rocess as clained in ;
claim 1, wherein the 15 extracti '
pressures

between 1 and 25 batiger or

Illation is carried out under
in claiml, wherein all the

The process as cl ai ned
eptwpmEvansed are packed col ums.

|
Propagate event

througn ROUTEs '
anc ServerRoutes

; -

Event
received X
by Commahd
Desc¢riptor

Dispatch
Command

o D

FIG. 12



20’ ' 7. The process as clained in claim 1, wherein_ the .
extraction water is at a tenperature between 5[ err] and 50[err]C

when fed inggoF tractive distillation in step d). 25 8. The
process as clai in claim 1, 1owhetzin the M ¥EE{SedRpet €P
f) is heated before addition to the first distillation colum, and
wherein the mxture in step h) is cool ed before addition to the ~
second distillation colum. 30 9. The process as clainmed in
claim 8, wherein the heating of the m xture takes place in a
heat exchanger, and wher ej aaling of the mxture |ikew se
t akes pl ace i n the heat/ excivangres .
Descziptors in
the scene
//fommand ' '¢
Descripter
/ 1D from Get Commaad
[/’ Server ROUTE Descripter by ID

\

NO

Command
semantics
known?

y

Process command
and modify/add
command
barameters

YES

Transpart
Command tc the
server

v
( END )

FIc. 13
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13 10. "The process as clainmed in claim 1, wherein the
‘reaction in steps a) and b) is carried out with the aid of a
catalyst. 5 11. The process as clained in claim1l, wherein the HC
and net harmb 9pme2st eps a) and b) ane upito 20% of the PCIUSPWRIGhet ri c
amounts required for the reaction. 10 12. The process as clai-med in
claim1, wherein part of the chl oromet hane obtained in step e) is
returned to the top of the extractive distillation colum.

13. The process as clainmed in claim1l wherein part of the
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15 di met hyl et hér product obtained in step g) is returned to t he
‘top’of the first distillation colum. 14. The process as cl ai ned

in claiml wherein the nmet hanol obtained in step k) is partly fed to
the top of WO99392712he second di sti ljhatyi gpn col um. PCT/US99/02063
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