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| The inventiop pertains to mail distribution information recognition technology, involving video—coding stations. According to the
invention, the distribution information is fed into the screen of a video—coding unit by means of a speech input unit comprising a microphone

iIf need be, a key board (50). The input data are compiled to a list covering all possible proposals

concerning the recognition of the distribution information, said proposals being assessed according to the plausibility criterion. After removal
t of the little plausible proposals, the selected ones are displayed.
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FILE, PHHN THIS AMENDED
TEXFTRANSLATION

Docket: SIEMENS (32221-148283)
Translation of German text [W/tile # 144803

Mail Dastribution Information Recognition Method and Arrangement

Description

The invention relates to a method and an arrangement according to the preambles
to the independent claims and can be used particularly advantageously for determining

distribution information written in non-alphabetic language on mail items.

Systems for the automatic reading of distribution information, particularly
addresses (OCR), are well known in the field of mail processing and are described, for
example, in the DE 195 31 392. Modern OCR letter sorting equipment makes it possible
to achieve processing rates of 10 letters per second, that is to say 36 000 letters per hour
and more. However, the recognition reliability varies strongly based on the lettering style
and total quality of the address information on the surfaces of the letters. In the case of a
successtul recognition, the respective letter can be provided with a machine-readable bar
code. This bar code permits a further mechanical processing up to an optionally desired
sorting arrangement. In particular, the use of bar codes makes it possible to sort the
letters up to the sorting level of the mail carrier route, for which letters are sorted on the
basis of the distribution sequence by the delivery person.

Economic trends and an increased mail volume in Asia have led to increased

efforts in the automatic recognition of eastern writing styles, so as to limit costs and
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improve the delivery of mail. As compared to the situation in western countries where
mail automation already represents an established technology, the recognition systems
must meet new requirements, which stem from the fact that Chinese characters are used
for local mail addresses 1n most countries of the Asiatic basin. Unlike the letters used in
western alphabetic writing, Chinese characters are configured as ideograms. Each of
these 1deograms can represent a word. In place of an alphabet numbering thirty to sixty
letters, 3000 to 6000 different Chinese characters are used daily, each with its own
characteristic form. This practical non-perfectivity of the Chinese character system and
the 1deographic structure of the individual characters lead to a reduced effectiveness of
OCR systems as compared to western alphabetical writing systems. In addition,
problems are caused by the fact that the address on postal items appears to be oriented

either 1n vertical or in horizontal direction and that frequently there is a mixture of

Chinese and western writing.
Since the recognition rates for the automatic reading systems generally vary
considerably for western as well as for Chinese characters, it is necessary to support these

through various forms of manual intervention. Reverting to a manual sorting method is

the simplest method of intervention in case of a rejection of letters that cannot be read
automatically. However, the resulting costs are uneconomically high, owing to the
Increasing operating costs. Added to this is the fact that such hand-sorted mail cannot be
further sorted mechanically at a later point in time, so that two separate flows of mail

items are created, which must again be combined manually at a specific point in time.
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Various methods for manually coding mail items have been developed to avoid

the disadvantages of the manual sorting of OCR rejected mail items. All of these
methods use operator intervention to apply bar codes to the mail items, in a manner that
1s consistent with the requirement for a mechanical sorting with the same equipment used
to process the OCR read and bar-coded mail.

Another method for coding rejected mail items uses so-called manual coding
stations. At these manual-coding stations, the mail items are physically moved
sequentially past an operator, wherein the operator encodes as much information for each

of these items, as 1s necessary to clearly identify the destination location. In the process,

the input address 1s converted by means of a directory to a sorting bar code, which is then
applied to the mail item. The coded mail items are then processed further with the aid of
bar code sorters (BCS), which are mechanically identical to OCR-suitable BCS. Such
manual coding stations were 1nitially introduced by the US Postal Service and the Royal

Mail 1n the Seventies. The main disadvantages of such devices are the required removal

of mail items from the OCR mail flow and the ergonomic difficulties, experienced by the
operator during the recognition of the mail items that are moved past the operator.

The next advance in the treatment of mail items rejected in the OCR was the
development of on-line video-coding systems (OVS). In an OVS, a video image of the
item 1s presented to an operator for coding in place of the physical mail item that is
present at manual coding stations. The video image is shown to the operator while the
physical item 1s held in delay loops. In these delay loops, the item is normally held in

motion for a period of time that is sufficient for the OVS operator to input the necessary
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sorting information for the respective image. The standard delay loops permit a delay of

between 10 and 30 seconds. The longer the delay loop, the higher the costs as well as the

requirements for maintenance and the physical size of the installation.

The main problem when using OVS is that the available time is sufficient only for
a careful mput of the zip code (ZIP) or the postal code (PC) unless long, impractical

delay loops are used.

As long as a ZIP or PC exists, OVS can also be used effectively for items
addressed with Chinese characters. However, the share of such mail items in many
eastern countries 1s very low and probably will remain so in the foreseeable future.

For that reason, special coding methods were developed to keep the on-line delay

time as low as possible.

In order to increase the coding productivity and/or make it possible to give all
address elements, meaning the ZIP/PC, street/post office box, addressee/post office box,
addressee/firm, various methods have been developed in prior art. Essentially, these

include:

Preview coding:

The preview coding involves a simultaneous display of images from two mail
items, one above the other. The lower image in this case is the active one, meaning the
one for which data are coded. Following a suitable training, operators can encode the

information on the lower image while simultaneously visually recognizing the address

iInformation on the upper image. The upper image subsequently becomes active and the
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process 1s continued. The preview coding makes it possible to double the operator
productivity through a complete overlapping of the cognitive and the motorized functions

during the coding of sequential images.

Extraction coding:

Owing to the fact that only the ZIP/PC address elements can be input reliably by
the operator given the on-line delay times that can be achieved in practical operations,
certain key components of the address components referring to the street are input during
the extraction coding. The extraction coding normally is based on specially developed

rules, for which a code with fixed length 1s used as access key to an address directory.

For example, the Royal Mail uses an extraction formula that is based on the first three
and the last two letters. For this, the operator must memorize special rules to avoid
superfluous address information and to take into account specific, distinguishing
characteristics, e.g. directions such as east, west or categories such as street, lane, road.
Despite being very effective, extraction coding has several considerable
disadvantages, particularly complex extraction rules, which frequently require taking into
account the end of a street name, even though these components normally are the least
clear with hand-written addresses on mail items. In addition, there is a significantly high
rate of unclear extractions, for which several entries in a directory correspond to the
extraction code, so that it is not possible to make a definite sorting decision. It must also
be considered that the input productivity of the operators is reduced as soon as the

operators must make decisions instead of a simple repetitive keyboard entry.
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Completion coding

In contrast to the extraction coding, a variable input for each address to be coded
must be made during the completion coding. Essentially, a comparison with the address
directory takes place during the address input until a clear match has been found. An
acceleration effect 1s achieved by displaying the remainder of the address as soon as a
clear partial match has been identified. However, problems occur with this technique in
that the operator must be supplied with an input-stop signal and that a display of the
identified address remainder is required, which leads to reduced input productivity and
makes a preview coding impossible.

Theoretically, all described video-coding techniques can also be used for mail

items with Chinese characters, even though the lack of fast input techniques for Chinese

characters continues to makes them only marginally usable.

Operator-assisted OCR technique:

In order to increase the address information to be processed on-line, the US Postal
Service has experimented with operator-assisted OCR techniques. For this, that portion
of the address image for which the OCR recognition has failed is emphasized in order to
increase the effectiveness. Since the operators are slow when deciphering missing letters
and, 1n part, complex recognition errors such as segmenting problems occur as well, the

operator productivity with this method is frequently lower than if the respective address

1s simply input once more.
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Off-line coding:

Since none of the aforementioned coding techniques make it possible to achieve a
sufficiently high productivity for the pure on-line coding, an off-line coding system was
recently introduced, e.g. as described in the US PS 49 92 649. In this system, mail items
with unrecognized addresses are provided with an additional information, a tracking
information (TID). The unrecognized mail items are stored externally, while the images
of these mail items are presented to operators for coding, wherein time limitations in the
range of seconds do not exist. The mail items are subsequently presented to TID reading
devices. The TID is linked to the input address information. Based on this, a standard
bar code sorting information can also be applied to the mail item, so that the respective
mail 1tem can be processed in the same way as mail items normally read with OCR.

Even though the off-line video-coding method represents an effective method for coding

all address components, additional capacities for the further processing of mail items with

unread addresses and a correspondingly complex logic are required.

Basically, the operator-assisted OCR techniques are also suitable for processing
mail 1tems with Chinese characters, but they do not as yet permit a fast input of such
characters.

This unsatisfactory situation is only made worse in that the operator faces relatively high
requirements with respect to the necessary training and required knowledge.

The 1invention specified in the independent claims 1 and 7 is intended to solve the

problem of quickly coding distribution information in the form of addresses, particularly
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non-alphabetic handwriting on mail items while making fewer demands on the personnel
as compared to known solutions.

The coding input by means of a speech input unit permits a very quick input of the
address information, even for relatively untrained personnel and has particular
advantages for the coding of hand-written addresses in Chinese characters without postal

code (ZIP).

Advantageous embodiments of the invention follow from the dependent claims.

It keys for the coding input are used in addition to the voice input, as shown in claim 2,
especially for numerical distribution information components or frequently occurring
higher target areas by means of control keys, an even more secure input is possible. The
components of the distribution information, input with the aid of different input media,
are then combined to form complete distribution data.

It 1s furthermore advantageous if a simultaneous address evaluation takes place in
an OCR unit to increase the recognition safety according to claim 3 and if the distribution
Information suggestions are combined with the suggestions obtained through the input
procedure to form a complete list of distribution information suggestions with new
rehabilities.

Based on claim 4, 1t 1s also advantageous if the distribution information suggestions of
the OCR unit are correlated with the keyboard entry data to correct errors.
In another advantageous embodiment of the invention, implausible distribution

information suggestions are removed from the complete list by means of statistically
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determined threshold values for reliability values according to claim 5, so that a final
selection can be made quicker and easier.

According to claim 6, it is also advantageous if frequently addressed, larger target
areas are assigned to a control key.

The mvention is explained in further detail in the following with the aid of
drawings, wherein the following is shown:
Figure 1 A schematic representation of an arrangement according to the invention;
Figure 2 A data flow during the coding of mail items.

Figure 1 shows a schematic representation of a letter distribution facility for

realizing the method according to the invention. An OCR letter sorter 10 comprises a

feeding device 11, which pulls successive mail items from a magazine 12 and transports
these at the rate of approximately 10 items per second to a high-resolution video scanner
17, which serves as device for obtaining images of the mail items. The mail items are
subsequently transported in a delay loop 13. The mail items normally contain
distribution information, particularly address information on their surfaces. The address
information on the mail item images, obtained with the aid of video scanner 7, is
evaluated 1 an OCR unit 20. In case of a complete evaluation, a bar code printer 4 is
actuated and the mail item is provided with a respective bar code for the subsequent
sorting into sorting compartments 16. The OCR unit 20 consists of one or more
microprocessors 21 with associated memory 22 for storing the images of the mail items.
The OCR unit furthermore includes a dictionary 23 with ZIP codes, city names and street

names and possibly additional address-related information. When evaluating the 1mages
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containing the address information, a feature-controlled reduction of the entry obtained
from the address listing preferably occurs, so that a type of partial dictionary is created.
In that case, reliabilities are assigned to the individual entries, so that a number of data of

addresses recognized as correct are created during the evaluation. The arrangement

furthermore comprises a processing unit 30, as well as a number of video-coding stations
40, which are connected directly or via a local network (LAN) 31 to the processing unit.
It 1s preferable if workstations are used as video-coding stations. If the OCR evaluation
of an 1image was not completely successful, this image is transferred from the OCR unit
20 to the processing unit 30, which controls among other things a TID bar code printer 15
and sends the corresponding image to one of the video-coding stations 40. The TID bar
code printer 15 affixes an identification code TID to the corresponding mail item, which
makes 1t possible at a later point in time to link the evaluated address information with
the physical mail item. The evaluation of the images in this case preferably occurs off-
line, even though an on-line evaluation through video-coding is in principle also possible
with a sufficiently long delay time. In the latter case, the TID can also be applied at a
later point in time to the mail item, that is to say if the video-coding has not resulted in a
complete evaluation during a specific, predetermined time interval.
As ndicated schematically, a keyboard 50 for a keyboard input and a voice input unit,
consisting of a microphone 60 and a voice recognition module 70, are connected to each
video-coding station 40.

According to Figure 2, the image (in 2 or more gray levels) of a mail item (e.g. a

letter, mailing pouch, package) with additional information relating to the results of the

10
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previous processing (e.g. orientation, position of address block) is present for the input.
A character string containing distribution information assigned to the mail item image is
made available at the output.

The mail 1tem 1mage 1s displayed 100 on the screen of the video-coding station,
wherein the possible address fields (ROIs) have a colored border and are marked with
consecutive numbers starting with 1. The preferred ROI is emphasized relative to the
other ROIs with a different color (e.g. red). The operator decides whether the mail item
image contains a visible postal code (ZIP) 110 that is sufficient for the intended
distribution. If so, the operator inputs this code via the keyboard 120. At the completion
of the input, the validity of the ZIP is checked with the aid of a list of reliable ZIP codes
130, 140. If the ZIP 1s not valid, a warning signal 150 is sounded (e.g. an acoustic signal)
and a renewed mput 120 is expected. If the ZIP is valid, it will be output as result, and
the processing of this mail item is completed.

If the mail item 1mage does not contain a sufficient ZIP, the operator depresses a
warning key 121 (e.g. ESC) and checks whether the orientation and the selected address
region (ROI) of the mail item image have been determined correctly 200. If this is not
the case, the operator selects the correct orientation with control keys and/or the correct
ROI via number keys 210.

The character recognition (OCR) is initiated by a decision on whether the
preferred ROI contains handwriting or machine writing. This decision is prepared in a

statistically adapted classifier 300 and is confirmed by the operator (with the space bar)

or 1s corrected (for example with the keys “H” or “M”) 310/400.

11
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If a hand-written address is present, the multimedia recognition by means of voice
input and manual input is actuated. For this, the preferred ROI are simultaneously
processed with the manual OCR 320. The operator inputs the name of the city (if
defined) via a control key and the numerical components of the address (e.g. house
numbers) via number keys 330. At the same time, the operator speaks the name of the
city (1f not defined on the control key) or in another case the name of the street into the
connected microphone 340. The analog voice signal from the microphone is changed to
digital data and 1s processed by the voice recognition module 341, wherein a list of
candidates 1s set up that 1s evaluated on the basis of reliability measures.

The result of the manual OCR 320 is correlated 350 with the input key codes
330 1n such a way that if there is a city name, it is compared to the city name from the

manual OCR and said name is corrected in case of a conflict, that the digit sequence

representing the numerical address components is compared with respect to position and
value to the OCR result and this result is corrected in case of a conflict. The result of the
correlation 1s a list of reliability values, comprising one or several character chains that
represent in each case a well-written address.

The result of the voice recognition 341 is composed 360 with the aid of the input
key codes 330 in such a way that the address components (city name, street name, house
number, etc) in a character chain are lined up in the correct sequence. A corresponding

character chain is created from each candidate in the voice recognition 341.

The character chains, produced in the steps 350 and 360, are combined 370 with

cumulative reliability measures for the same character chains to form a complete list with

12

makdidng ey - A 4B A A P D= B ¢ = ap = b . B i BT S, . e B LT T B v ———.

Arverers ridirovvsiiinhlininir



10

15

20

CA 02289229 1999-11-01

a uniform format. With the aid of statistically adapted threshold values for reliability
measures, sutficiently implausible results are removed from the complete list 380. A list
of alternative addresses is then available as a result.

If a machine-written address exists, the preferred ROI is processed 410 in the
traditional manner by an OCR with parameters adapted to machine writing.

The result of steps 380 or 410 are processed with a traditional address
interpretation 500, which checks for each address alternative to determine whether it is
syntactically well-formed and exists in the dictionary, determines the respective ZIP from
the dictionary and provides one or several result alternatives, respectively consisting of
the ZIP and the complete or sufficiently unambiguous address character sequence as the

result.
The result of the address interpretation is displayed on the screen 500 in the form

of a selection menu (multiple choice), wherein the result alternative with the highest
reliability appears as the first position. The operator then checks whether the result 520,
which corresponds to the mail item, is contained in the menu by comparing the mail item
image 100 and the menu 500. If this is the case, the operator marks the appropriate result
530 with a figure key (or the space bar, corresponding to the first alternative). The ZIP

assigned to the selected alternative is output as result, and the processing of the mail item

1s completed.

If the correct result is not contained in the menu, the operator writes down the

address via letter keys with shortened, phonetic or another coding 600. The input

character sequence is processed with another polling of the traditional address

13
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20%65-4066

interpretation and the result is again displayed in the form

of a menu 610. As for step 530, the operator selects the

correct result from 630 or, 1f the correct result 1is not
contained in the menu, the operator actuates the REJECT key
640, which leads to a final rejection of the current item.
This 1tem must then be processed further in a manual

distribution or the like.

In accordance with one aspect of this invention,

there 1s provided a method for recognizing distribution

F

information on mail items with the aid of video-coding

stations (4) to which the acguired, digitized and stored
1mages of the mail i1item surfaces containing the distribution
information are supplied, wherein the determined

distribution information 1s compared to dictionaries,

characterized 1in that the respective distribution

information displayed on the screen of the video-coding

station (40) 1s input totally or in part by means of a

gore
——

connected voice i1nput unit, consisting of the microphone

(60) and the voice recognition module (70), and that of the
distribution information suggestions generated in the voice
input unit and evaluated as to reliability, the suggestion
or suggestions with the highest reliability for
confirmation/selection is (are) displayed on the video-
coding station (40) screen following a comparison with the

dictionary.

—

In accordance with another aspect of this

invention, there 1s provided an arrangement for recognizing
distribution information on mail items, comprising a device
for obtaining i1mages of mail items (17); an OCR unit (20)

for the automatic evaluation of the images of the mail item

surfaces containing distribution information; a device for

14
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video-coding the images of the mail i1tem surfaces containing
the distribution information, having at least one video-
coding station (40); a processing unit (30), which controls
the data flows between the i1nput units and the output units
of the device for wvideo-coding and the OCR unit (20);
characterized in that, a voice input unit, consisting of a
microphone (60) and a voice recognition module (70) 1is
connected to each video-coding station (40) and that from
the distribution information suggestions of the voice input
unit, the distribution information suggestions with the
highest reliability are transmitted by means of a processing
unit (30) to the screen of the respective video-coding

station (40) for selection or confirmation, following a

comparison with the dictionary.

1l4a
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Patent Claims

1. A method for recognizing distribution information on mail items with the aid of
video-coding stations (4) to which the acquired, digitized and stored images of the
mail item surfaces containing the distribution information are supplied, wherein
the determined distribution information is compared to dictionaries,
characterized in that
- the respective distribution information displayed on the screen of the video-

coding station (40) is input totally or in part by means of a connected voice
Input unit, consisting of the microphone (60) and the voice recognition

module (70), and that of the distribution information suggestions generated in

the voice input unit and evaluated as to reliability, the suggestion or
suggestions with the highest reliability for confirmation/selection is (are)

displayed on the video-coding station (40) screen following a comparison with

the dictionary.

2. A method according to claim 1,

characterized in that
- at least the existing numerical parts of the respective distribution information

displayed on the video-coding station (40) screen are input with the aid of the

keyboard (50) and that names are input with the aid of the voice input unit;

15
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- for each distribution information, the data input with the keyboard (50) and
the name candidates determined via the voice input and evaluated on the basis

of reliability are combined to form a list of complete distribution information

suggestions;

- following a dictionary comparison, the suggestion or suggestions for
information distribution with the highest reliabilities for the valid distribution
information is (are) transmitted to the screen of the video-coding station (40)
for confirmation/selection.

A method according to claim 1 or 2,

characterized in that

the respective distribution information is additionally evaluated in an OCR unit

(20), which results in a list of distribution information suggestions based on

reliability, and that this list is combined with the list of distribution information

suggestions based on reliability, determined at least via the voice input, to form a

complete list with a uniform format, comprising reliabilities that result from the

two lists, from which the candidates with the highest reliabilities are displayed on

the screen of the video-coding station (40) following a dictionary comparison.

A method according to claim 3,
characterized in that
the distribution information suggestions from the OCR unit (20) are correlated

with the data input via the keyboard, a correction is made in case of a conflict and

16
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the resulting list of distribution information suggestions, rated as to reliability, is

used to form the complete list.

A method according to claim 1 to 4,

characterized in that

distribution information suggestions that are not plausible for the reliability

measures are removed via a plausibility filter from the complete list by means of

statistically determined threshold values.

A method according to claim 2,

characterized in that

In addition to the input of numerical components of the distribution information

by way of figure keys, larger mail item destinations can be input via control keys.

An arrangement for recognizing distribution information on mail items,

comprising

- adevice for obtaining images of mail items (17);

- an OCR unit (20) for the automatic evaluation of the Images of the mail item
surfaces containing distribution information:

- adevice for video-coding the images of the mail item surfaces containing the
distribution information, having at least one video-coding station (40);

- aprocessing unit (30), which controls the data flows between the Input units

and the output units of the device for video-coding and the OCR unit (20);

characterized in that,

17
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a voice 1nput unit, consisting of a microphone (60) and a voice recognition
module (70) is connected to each video-coding station (40) and that from the
distribution information suggestions of the voice Input unit, the distribution
information suggestions with the highest reliability are transmitted by means of a
processing unit (30) to the screen of the respective video-coding station (40) for
selection or confirmation, following a comparison with the dictionary.

An arrangement according to claim 7,

characterized in that

complete distribution information suggestions are generated 1n the processing unit
(30) from the name suggestions and key input signals, generated with the voice
Input unit.

An arrangement according to claim 7 or 8,

characterized in that

in the OCR unit (20), a complete list of distribution information suggestions is
generated in the processing unit (30) with reliabilities based on both lists, for

which the most believable suggestions are transmitted to a video-coding station

(40) to be displayed there.
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