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Specification
Voice XML Web Console

This application relates to warehouse management in general and in particular to
web consoles for communication with portable devices used in warehouse man-

agement applications.

Distribution centers today face the twin challenges of smaller individual order
sizes and significantly larger overall order volumes. A variety of solutions have
emerged to improve the speed and accuracy of warehouse operations such as pick-

ing and packing.

According to a first aspect of the invention, there is provided a method of interfac-
ing, in a web-enabled console application, communication between a warehouse
management system and a portable device, the device being adapted for process-
ing voice XML data, the method comprising:

receiving, from the warehouse management system, GUI screen data comprising
visual content;

generating voice XML data one the basis of the visual content, the voice XML
data comprising at least one portion which is representative of voice information;
and

transmitting the generated voice XML data to the portable device.

According to a further aspect of the invention, there is provided a method of re-
ceiving data by a portable device from a web-enabled console application, the

web-enabled console application being coupled with a warehouse management
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system, the portable device being adapted for processing voice XML information,
the method comprising:

receiving voice XML data, the voice XML data comprising at least one portion
which is representative of voice information, and being generated on the basis of
GUI screen data comprising visual content;

the GUI screen data being transmitted by a web-enabled console application of the

warehouse management system.

Generating voice XML data may comprise transforming text data to speech,

which is to be outputted by the portable device.

The portable devices may include at least one of laptop, PDA, mobile phone, bar-

code scanner, RFID tag reading device, and smart phone.
The transmission may be performed on basis of an internet protocol.
The transmission may also be performed via a wireless network.

According to one embodiment of the invention RFID tag information is read by a
portable RFID tag reading device and transmitted to the web-enabled console ap-

plication.

RFID tag information may be modified in the tag upon an instruction transmitted

via the web-enabled console application to the portable RFID tag reading device.

The at least a portion of the voice XML data may be displayed on a web browser

of the portable device.

Voice information may be sent from the portable device to the web-enabled con-

sole application in the form of voice XML data.
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Thus, after a voice message has been recognized and decoded by the voice com-
ponent and translated to a string, it is, from the application point of view, the same
as keyboard input which is then filled in appropriate gdit fields, the information
will be analyzed in a system and the appropriate response will be sent to the port-

able device.

A plurality of communication protocols for communicating with a portable device

may be supported by the web-enabled console application.

GUI screen data may be mapped to display data according to a selected one of the:

communication protocols.

Optical bar code information may be scanned by the portable device and transmit-

ted to the web-enabled console application.

Generating voice XML data on the basis of the visual content data may be per-

formed in runtime.

The communication may comprise voice data to be outputted from the portable

device.
The portable device may be part of an RFID system.

The web-enabled console application may be adapted for transmitting multiple

activities in one data message to the RFID system.

The RFID system may be adapted for simultaneous and instantaneous scanning of

multiple tags, where each tag refers to a specific activity in a warehouse.

The RFID system may further be adapted for determining the respective activity

to which a tag refers.
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The RFID system may further be adapted for splitting a data message into multi-
ple activities, assigning the activities to multiple scanning, aggregating and trans-

mitting- the activities to the web-enabled console application.

The RFID system may further be adapted for updating an external system with

respect to a completed activity.

In particular, the invention comprises also computer systems for performing the

inventive methods.

Furthermore, the invention comprises computer-readable storage media compris-
ing program code for performing the inventive methods, when loaded into a com-

puter system.

One of the advantages is that customers that want to use voice recognition in high-
volume warehouse operations can now use a web console which supports multi-
modality — the combination of voice input/output, barcode scanning, keypad input

as well as display output will give the required result of high throughput.

Embodiments of the invention are further described in connection with the draw-

ings, in which

Fig. 1 illustrates an overview of the warehouse management application
wherein the invention is used;

Fig. 2 illustrates a further embodiment of the present invention; and

Figs. 3A-D  illustrates a system for implementing the invention according to

Figs. 1 and 2.

In Fig. 1, an overview of a representation of the communication facilities in a
warehouse environment is given. It is demonstrated how a browser in a portable

device that provides for display and voice recognition, communicates with a sup-
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ply chain applications such as a warehouse management system (WMS) using the

console interface.

This embodiment of the invention uses two components of voice technology,
namely text-to-speech (TTS) and automatic speech recognition (ASR). TTS sys-
tems take input from a text stream and render human-sounding speech output.
ASR systems recognize human voice and convert it to speech input for backend
systems. ASR systems may or may not require “training” — a process of preparing

the system to recognize a user’s voice/accent.

Furthermore, voice recognition can be client-based or server-based, wherein the
TTS/ASR processes are executed on the server while voice data is shipped back

and forth between the client and the server over a wireless network connection.

In a voice-enabled warehouse picking operation, a user (a picker) carries an RF
mobile device connected to a headset (a speaker/microphone combination). The
user receives instructions and feedback through the speaker on the headset, as
well as through the display of the mobile device. He uses the microphone to pro-
vide input to the backend system. The RF device may also have other input de-

vices such as a barcode scanner or a keypad.

Voice-only picking and confirmation — In a high-speed picking environment
where the size of material being picked is small and the speed of picking is high
(such as in a gravity-flow area), hands-free usage is essential. In this case, the user
receives instructions through his headset (from a backend system, via a console
and a TTS engine). As the user completes each step, he speaks into the headset
and verbally confirms the transaction. The ASR system recognizes the voice in-

puts and converts them into inputs for the backend system.
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Voice-picking with barcode/keypad confirmation — In other picking environments
where the speed is much slower, the user receives instructions through the head-
set, but can confirm a pick using the barcode scanner. Alternately, they may con-

firm the pick using the keypad on the mobile device.

Web-enabled SAPconsole application 100 is located logically between a ware-
house management system 200 and a number of portable devices 300, from which
only one is shown. The SAPconsole application 100 is provided by SAP Akti-
engesellschaft, Walldorf, Germany. Portable device 300 may be a PDA, a barcode
scanner, or an RFID tag reader. Connection between web-enabled SAPconsole
application 100 and the portable devices 300 is provided by a wireless network
400.

Portable device 300 is equipped, in this example, with a web browser component
310, and TTS component 320, as well as an ASR component 330. Components
310-330 work as XHTML+voice client in the web frame work.

The XHTML+voice standard brings spoken interaction to standard web content
by integrating technologies XHTML and voice XML. It is designed for web cli-
ents that support visual and spoken interaction. The standard supports speech syn-
thesis, speech dialogs, command and control, speech grammars, and the ability to
attach voice handlers for responding to specific HTML events. Voice interaction
features are integrated directly with HTML and Cascading Style Sheets, and can
consequently be used directly within XHTML content.

A variety of hardware devices along with voice-recognition software can be used
and is able to integrate with the web-enabled SAPconsole application 100 using

this framework.
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In the following, the function of the embodiment is described. After the web-
enabled SAPconsole application 100 gets screens from the warehouse manage-
ment system for display it converts the controls to the correct format (i.e., HTML

page sent to the browser).

By adding fields from specific known name space to any screen, filling the fields
with specific syntax allows the web-enabled SAPconsole application 100 to build

a string which will be included in the voice XML data in runtime.

The syntax may comprise free text, instructions to take specific text fields, or to

get data from output fields. Also pointers to text fields are allowed.

On the portable device 200 side, the browser 310, which support Voice XML, gets
the data, display the relevant data and pass the text-to-speech to the TTS compo-
nent 320. When voice is entered for verification purposes, the voice is passed to
the ASR component 330 where it is translated to text and sent to the browser 310

as the input string for the current field.

The invention may be applied on a radio frequency identification (RFID) system.
Fig. 2 provides an overview of such a system. The web-enabled SAPconsole ap-
plication 100 is again located logically between a WMS application 300, which
comprises a task and resource management (TRM) system 210. WM/TRM system
200, 210 provides an execution step to the web-enabled SAPconsole application
100. This web-enabled SAPconsole application 100 provides for communication
with many different portable devices in the warehouse. These devices 300 in-
clude, but are not limited to, RFID tag readers, PDAs, character-based RF de-
vices. For communicating with these devices, the web-enabled SAPconsole appli-
cation 100 is adapted for communication in a variety of communication protocols

supporting different standards and devices, such as audio/visual communication
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protocols, (character-based, WinCE, voice recognition) ASRs. Functionalities like

data mapping may be provided, as well as access to a data base.

Taking reference to Fig. 3A to 3D, the function of the embodiment is described
for a scenario which comprises updating an RFID tag 500 with new status and

info data by use of a portable RFID tag reader.

The RFID tag reader 300 reads an RFID smart tag 500, which is applied on an
item in the warehouse, see Fig. 3A. The RFID tag reader 300 then transmits, via
WLAN 400, the read information to the web-enabled SAPconsole application
100, which supports several standards of communication protocols/ bandwidths
and RFID smart tags S00 of different manufactures. The web-enabled SAPconsole
application 100 maps the received data to data according to different audio/visual
communication and application standards, in order to enable different audio-visual
devices to display the RFID smart tag 500 information content for confirmation
by the user and in order to format the tag 500 information for different applica-

tions.

Then, the smart tag 500 info is transmitted to a handheld device 300 or passed to a
voice recognition system enabling the user to confirm the identification, see Fig.
3B. Upon confirmation the information is passed, via web-enabled SAPconsole
application 100, to the application such as TRM, which will then check the next

required execution step (task) to be performed on this item.

The next task is then given from TRM to the web-enabled SAPconsole application
100 for audio-visual presentation to the user with an instruction as how to pro-

ceed, see Fig. 3C.
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Upon execution confirmation, the smart tag 500 is updated as to its new status, see

Fig. 3D.

The usage of RFID technology is enabled though an integrated middleware that
reads and updates RFIDs, and integrates this with display and audio (voice recog-
nition) capability together with mapping to/from application will enable totally
new automated warehouse/fulfillment center processes — herewith a few exam-

ples:

A worker in the warehouse takes a pallet with a smart tag 500 with a forklift — the
smart tag 500 is read by the RFID communication device 300 and the info sent to
the web-enabled SAPconsole application 100 — The web-enabled SAPconsole
application 100 then sends the smart tag 500 content information to the worker's
portable audio or visual presentation device 300 which the worker then can con-
firm. Upon confirmation the information is sent by console to TRM — TRM then
sends back the task for this pallet such as put away — the task is then displayed (as
today already) on the presentation device for the worker to execute. After execu-
tion the worker either confirms the task (by audio or by pressing a button) or an-
other bin ID tag 500 will confirm automatically that this pallet as expected has
arrived at the required put away bin location. After completion of the execution
the smart tag 500 is updated by web-enabled SAPconsole application 100 as to the
new status (for example WMS may assign through the web-enabled SAPconsole

application 100 — a status such as under quality control).

Another scenario for example is that a worker has just finished a task in a particu-
lar working area — a forklift mounted smart tag 500 reading device communicates
with the web-enabled SAPconsole application 100 and web-enabled SAPconsole
application 100 checks with its own new database execution jobs in queue re-
ceived from TRM — if any smart tags 500 in the vicinity are en queue — The web-

enabled SAPconsole application 100 will automatically arrange for this task inter-
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leaving opportunity and advise the forklift driver to take this particular pallet and

move it to say the picking area.

Further, web-enabled SAPconsole application 100 is capable of sending multiple

activities in one message from the WM/TRM system to the RFID system.

The usage of an RFID system is adapted for the simultaneous, instantaneous
scanning of multiple tags, where each tag refers to the confirmation of a specific
action, e.g. a confirmation of a picking action, and where the RFID system has the
task to figure out which tag is belonging to which action, so is doing a buffering/
sorting/ filtering/ assignment/ aggregation and bulk back confirmation to the

WM/TRM system.

In addition, the RFID system can act for a subdivision of the sent message pro-
duced through the web-enabled SAPconsole 100. So it can split it into multiple

actions, assigns them to multiple RFID scans, aggregates after scanning the con-

_firmation and sends the completed activity through web-enabled SAPconsole 100

back to the WM/TRM system.

In addition, the RFID system can then independently from the web-enabled SAP-
console 100 update on the completed activity other systems, like for example
business intelligence systems for analytics purposes or tracking systems that do a

continuous monitoring of activities and backtracking of goods.

The RFID smart tags 500 may comprise as information the identification and/or
the URL (uniform resource locator) where all information to the respective RFID

is stored.

Further, RFID tags may be provided on the equipment like the forklifts, such that
the equipment can be identified using the RFID tag. Then, by reading the RFID
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tag during operations of the equipment, the operations can be associated with the

respective equipment.

In order to provide additional reliability, a bar code may be provided on the item
in addition. Thus, if an RFID is not recognizable, the bar code may be explored

using a barcode reading device.

All these technologies are usable in combination or as a sole technology.

As an example, a user is enabled to run a transaction on a barcode scanner, where
the numbers of items in the warehouse are scanned automatically by an RFID tag
reader 300, but may be a material verification field is inputted through a scan. If
the system wants to alert the person to do an empty stock check in the warehouse,
there can be a voice driven task, that requires a yes/no, during he drives away

from the bin.

In a particular embodiment, every instruction to the user is through voice and vis-

ual display, whereas the scans are performed by use of RFID devices.

The web-enabled SAPconsole application 100 supports different tag manufac-
turer’s standards. The data mapping may comprise smart tag 500 to application,
and smart tag application to presentation devices, such as character based RF,

WinCE, HTML, voice recognition.

RF communication standards which are supported may be one or more of VHF,

UHF bands, and microwave frequency bands.
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The design of the present invention allows users of known systems to upgrade
their console interfaces, set the relevant displayer and add new RF devices with

those types of browsers and start working with voice instructions.

The user should add to any of the screens he uses, the new fields which will con-
tain the relevant voice instructions in the specific syntax that will allow him to

send static and dynamic data which is displayed on the screen in runtime.

The present techniques can be implemented in digital electronic circuitry, or in
computer hardware, firmware, software, or in combinations of them. Apparatus of
the invention can be implemented in a computer program product tangibly em-
bodied in a machine-readable storage device for execution by a programmable
processor. Method steps according to the invention can be performed by a pro-
grammable processor executing a program of instructions to perform functions of
the invention by operating on the basis of input data, and by generating output
data. The invention may be implemented in one or several computer programs
that are executable in a programmable system, which includes at least one pro-
grammable processor coupled to receive data from, and transmit data to, a storage
system, at least one input device, and at least one output device, respectively.
Computer programs may be implemented in a high-level or object-oriented pro-
gramming language, and/or in assembly or machine code. The language or code
can be a compiled or interpreted language or code. Processors may include gen-
eral and special purpose microprocessors. A processor receives instructions and
data from memories, in particular from read-only memories and/or random access
memories. A computer may include one or more mass storage devices for storing
data; such devices may include magnetic disks, such as internal hard disks and
removable disks; magneto-optical disks; and optical disks. Storage devices suit-
able for tangibly embodying computer program instructions and data include all
forms of non-volatile memory, including by way of example semiconductor
memory devices, such as EPROM, EEPROM, and flash memory devices; mag-

netic disks such as internal hard disks and removable disks; magneto-optical



WO 2006/032302 PCT/EP2004/052257

10

15

20

25

disks; and CD-ROM disks. Any of the foregoing can be supplemented by or in-

corporated in ASICs (application-specific integrated circuits).

The computer systems or distributed computer networks as mentioned above may
be used, for example, for producing goods, delivering parts for assembling prod-
ucts, controlling technical or economical processes, or implementing telecommu-

nication activities.

To provide for interaction with a user, the invention can be implemented on a
computer system having a display device such as a monitor or LCD screen for
displaying information to the user and a keyboard and a pointing device such as a
mouse or a trackball by which the user can provide input to the computer system.
The computer system can be programmed to provide a graphical or text user inter-

face through which computer programs interact with users.

A computer may include a processor, mémory coupled to the processor, a hard
drive controller, a video controller and an input/output controller coupled to the
processor by a processor bus. The hard drive controller is coupled to a hard disk
drive suitable for storing executable computer programs, including programs em-
bodying the present technique. The I/O controller is coupled by means of an I/O
bus to an I/O interface. The I/O interface receives and transmits in analogue or
digital form over at least one communication link. Such a communication link
may be a serial link, a parallel link, local area network, or wireless link (e.g. an
RF communication link). A display is coupled to an interface, which is coupled to
an I/O bus. A keyboard and pointing device are also coupled to the 1/0 bus. Alter-
natively, separate buses may be used for the keyboard pointing device and I/O

interface.

Other embodiments are in the scope of the following claims.
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Claims

L. A method of interfacing, in a web-enabled console application (100),

communication between a warehouse management system (200) and a

5 portable device (300), the portable device (300) being adapted for process-

ing voice XML data, the method comprising:

10

receiving, from the warehouse management system (200), GUI
screen data comprising visual content;

generating voice XML data one the basis of the visual content, the
voice XML data comprising at least one portion which is represen-
tative of voice information; and

transmitting the generated voice XML data to the portable device
(300). |

15 2. A method of receiving data by a portable device (300) from a web-enabled

console application (100), the web-enabled console application (100) being

coupled with a warehouse management system (200), the portable device

(300) being adapted for processing voice XML information, the method

comprising:

20

25

receiving voice XML data, the voice XML data comprising at least
one portion which is representative of voice information, and being
generated on the basis of GUI screen data comprising visual con-
tent;

the GUI screen data being transmitted by a web-enabled console

application (100) of the warehouse management system (200).

3. The method of claim 1 or 2, wherein generating voice XML data com-

prises transforming text data to speech, which is to be outputted by the
portable device (300).

30
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10.

I11.

12.

The method of one of the preceding claims, wherein the portable devices

(300) include at least one of laptop, PDA, mobile phone, barcode scanner,

RFID tag reading device, and smartphone.

The method of one of the preceding claims, wherein the transmission is

performed on basis of an internet protocol.

The method of one of the preceding claims, wherein the transmission is

performed via a wireless network.

The method of one of the preceding claims, wherein RFID tag information
is read by a portable RFID tag reading device (300) and transmitted to the

web-enabled console application (100).

The method of one of the preceding claims, wherein RFID tag information
is modified in the tag upon an instruction transmitted via the web-enabled

console application (100) to the portable RFID tag reading device (300).

The method of one of the preceding claims, wherein the at least a portion
of the voice XML data is displayed on a web browser of the portable de-
vice (300).

The method of one of the preceding claims, wherein voice information is
sent from the portable device (300) to the web-enabled console application

(100) in the form of voice XML data.

The method of one of the preceding claims, wherein a plurality of commu-
nication protocols for communicating with a portable device (300) is sup-

ported by the web-enabled console application (100).

The method of the preceding claim, wherein GUI screen data is mapped to

display data according to a selected one of the communication protocols.
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13.

14.

15.

16.

17,

18.

19.

20.

21.

The method of one of the preceding claims, wherein optical bar code in-
formation is scanned by the portable device (300) and transmitted to the

web-enabled console application (100).

The method of one of the preceding claims, wherein generating voice

XML data on the basis of the visual content data is performed in runtime.

The method of one of the preceding claims, wherein the communication

comprises voice data to be outputted from the portable device (300).

The method of one of the preceding claims, wherein the portable device

(300) is part of an RFID system.

The method of claim 16, wherein the web-enabled console application
(100) is adapted for transmitting multiple activities in a warehouse in one

data message to the RFID system.

The method of one of claims 16 or 17 wherein the RFID system is adapted
for simultaneous and instantaneous scanning of multiple tags, where each

tag refers to a specific activity.

The method of claim 18, wherein the RFID system is further adapted for

determining the respective activity to which a tag refers.

The method of one of claims 18 or 19, wherein the RFID system is further
adapted for splitting a data message into multiple activities, assigning the
activities to multiple scanning, aggregating and transmitting the activities

to the web-enabled console application (100).

The method of claim 20, wherein the RFID system is further adapted for

updating an external system with respect to a completed activity.



WO 2006/032302 PCT/EP2004/052257

22. A computer system for performing the method according to one of the

preceding claims.

5 23. A computer-readable storage medium comprising program code for per-
forming the method according to one of the claims 1 to 21, when loaded

into a computer system.
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