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(57) Abrégée/Abstract:
The invention relates to sorting items of mail in a plurality of sorting passes. In order not to have to read the address in each sorting

pass and also not to have to print any machine-readable identification code on each item of mail, features characteristic of the items
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(57) Abrege(suite)/Abstract(continued):

of mail are additionally determined during the first sorting pass and are stored together with distribution codes determined in the
reading process. During the subsequent sorting passes only the characteristic features of the items of mail are measured and
compared with the stored features. In the event of agreement, the item of mail is assigned the associated distribution code. A
particular feed regime with defined orders ensures that in each case only n items of mail have to be compared, where n = maximum
multiple delivery rate to be expected.
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Abstract

Method and apparatus for sorting items of mail

The invention relates to sorting items of mail 1in a
plurality of sorting passes. In order not to have to
read the address in each sorting pass and also not to
have to print any machine-readable identification code
on each item of mail, features characteristic of the
items of mail are additionally determined during the
first sorting pass and are stored together with
distribution codes determined in the reading process.
During the subsequent sorting passes only the
characteristic features of the items of mail are
measured and compared with the stored features. In the
event of agreement, the item of mail 1is assigned the
associated distribution code. A particular feed regime
with defined orders ensures that in each case only n
items of mail have to be compared, where n = maximum

multiple delivery rate to be expected.
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Description
Method and apparatus for sorting items of mail

The invention relates to a method of sorting items of
mail in accordance with the preamble of claim 1 and to

an apparatus for implementing the method.

It 1s a significant task of sorting systems for i1tems
of mail to extract the address information on an 1item
of mail, 1n order to be able to assign the latter
ultimately a distribution code (receiver). As a rule,
the number of possible distribution codes exceeds the
number of sorting endpoints, so that an item of mail
has to be sorted in a plurality of stages, that 1is to

say passes repeatedly through a sorting machine.

In the first pass, the sorting information is extracted
from the 1mage of the 1tem of mail, by an address
reading system (OCR) being used first. The items of
mail which are rejected by the automatic reading system
are encoded manually (video coding). The sorting
information obtained 1in the process has to  Dbe
maintained for the subsequent sorting process, 1n
particular in order not to have to encocde the rejected
items of mail manually and therefore to encode them in
a complicated manner in subsequent sorting passes. As a
rule, a code 1s applied to the item of mail, which can
simply be read automatically. This contains either the
sorting information 1in explicit form or represents a
code which identifies the item of mail unambiguously.
In this case, 1in the first pass, the code must be
stored 1n a database together with the sorting
information, so that the latter can be derived wvia the

code from the database in subsequent sorting passes.

However, the application of this code 1is not feasible

in all post sorting applications; 1in particular in
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applications for the sorting of in-house post, this 1is

not possible, since
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a large part of the i1items of mail - internal mail
erivelopes - are used repeatedly with different

recipient addresses. In this connection, a solution for

gu—

the temporary storage of objects, such as letters or

5 the 1like, 1n a reading system 1s known, 1in which
discriminating features are additionally determined
from the objects to be read before the temporary
storage and, assgigned to the relevant reading results,
are stored in a database (DE 40 00 603 C2). When the

10 objects leave the 1ntermediate store again, the

information to be detected is not read again, instead

the discriminating features (fingerprints, as they are
known) are recorded, compared with the stored features
and, 1in the event of agreement between the features and
15 a stored feature set, the associated reading result is
assigned to the respective object.
The application of @ this method to real sorting
processes 18 generally extremely difficult, however,
since here an item of mail from a very large quantity
20 has to be recognized again reliably, for example from

several 100 000 objects. Furthermore, the scanned

images from two different letters are in the extreme
case distinguished only by a few pixels (if this is
information post, and the addresses are distinguished

25 only 1n one letter of the forename); on the other hand,

two 1image recordings from the same object may differ by

considerably more pixels.

The object of the invention is, therefore, in the case

30 of multi-stage sorting processes, to avoid repeatedly
\ reading the addresses of each item of mail and printing
on machine-readable identification codes, by the items

of mail being identified by means of a comparison of

features of as few items of mail as possible during the

35 subsequent sorting passes.
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As a result of building up a database in which, for

each item of mail, 1n addition to the distribution

information/diétribution code read and the feature

g
aad

sets, the order of reading the distribution information

N

and the associated sorting endpoint number and/or the

number of the container 1in which the item of mail 1is
stored in this sorting pass 18 contailined, it 1is
possible to subdivide the database into sections
associated with the —containers. In the database

sections, the data are ordered in accordance with the

-

order of reading. During the second or subseqguent
sorting pass, the items of mail from each container of
the previous sorting pass are input again into this orx
another sorting machine in the order in which they were
stored in the container. With the reporting of the
endpoint. or container  number, the corresponding

database sections which are needed for the current

identification are ildentified. BRBRecause of the defined

and known order of the items of mailil only a comparison

of the parameter sets from at least n items of mail,
where n = the maximum multiple delivery rate to be
expected, 18 needed in order to 1identify the items of
mail and the distribution code. This is carried out by

the parameter set of the first item of mail being

compared with the first n parameter sets o©of the
relevant database section, the parameter set of the

second 1item of mail being compared with n parameter

sets arranged one after another, beginning with the
parameter set of the second item of mail, and so on.

Since only one comparison between few parameter sets

has to be carried out, the result i1s significantly more

secure with a lower outlay.

If the containers belonging to a specific sorting

endpoint and filled with items of mail are not

identified in accordance with the seguence in which

they are filled, then, advantageously, the last item of

mail before or the first item of mail after each

sorting
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endpolnt emptying 1s additionally identi:

"1ed 1n the

database. In order to determine the database section that

1s relevant for the respective contalner,

g

the first item of mail of each contailner

endpolnt 1s then compared with the

the feature set of

from this sorting

first feature sets of the

database sections that are associated with this sorting

endpoilnt but has not yet been processed i1n this sorting

path, until agreement 1s determined.

It 1s also advantageous,

1n particular when

implementing the second and further sorting runs on other

sorting machines than on the sorting machine of the

sorting pass, to store the

1n memorlies whilich can be read

relevant contaliners, which

mall are put 1nto the sorting machines

first

contents of the database section

are read out before the 1tems o:

1n and out are fitted to the

P 1)

for the second and

further sorting passes and are put 1nto the control systems

of these sorting machines.

A further advantageous embodiment in this

connection 1s the electronic transfer of the relevant

*

database contents to the sorting machines carrying out the

second and further sorting

According to one

there 1s provided a method

F

sorting bins or replaceable containers,

passes, the surface of the

sequences.

F

aspect of the present invention,

of sorting machines with sorting endpoints,

of sorting 1tems O]

F

i1tem of mail with the

- mail by means
which comprise

in multiple sorting

distribution address being recorded and the latter read

during each first sorting pass,

characterized in that during

the first sorting pass, characteristic features of the item

g

of mail and/or features of

Ry

the address are additionally

F

y
-—

determined for each 1tem o:

T mall as a set of

features

for
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P

distingulshing at least n 1tems of mail, where n = the

maximum multiple delivery rate to be expected, when a

de

|

"ined level 1s reached 1n each sorting endpoint, the

container 1s changed or the sorting bin 1s emptied and the

—

items of mail emptied out are stored temporarily 1n

containers whi.

e malntalining their order, the containers

being i1identified at least with the sorting endpoint number,

F

for each 1tem of mail,

the order

F

of reading the distribution

address, the associated sorting endpoint number and/or the

pr—

number of the container in which the i1tem of maill 1s stored

1n this sorting pass,

the distribution code determined from

the address read and the characteristic feature set are

stored 1n a database,

pass, the 1tems of mail

in the second and each further sorting

1 from each contailner from the

respective previous sorting pass are put into this or

another sorting machine 1n the order in which they were

stored 1n the container,

the assoclated endpoint or

contalner numpber 1s reported to the sorting machine and

therefore the database sectlion relevant to the respective

contalner 1s determined,

the data 1n each database section

belng ordered 1in accordance with the order of reading the

distribution address,

characteristic

feature set 1s determined, with the aid of

for each i1tem of mail the defined

which the respective distribution code i1s then determined,

by the characteristic

F

feature set of the first item of mail

being compared with n characteristic feature sets stored one

feature set of the first 1tem of

agreement within a de:

F

after another 1n thilis database section, beginning with the

J—

mall, and, 1f there 1is

‘1ned range, the associated stored

P

distribution code being assigned to the first item of mail,

-

py the characteristic feature set of the second item of mail

being compared with n characteristic feature sets stored one

P

feature set of

after another 1n thilis database section, beginning with the

F

the second 1tem of mail, and, 1f there 1is
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agreement, the stored distribution code for thi

F

being assigned to the second 1tem of maill, and

P

procedure 1s repeated until the feature sets of

items of mail supplied have been compared with

assoclated stored feature sets.

s feature set
this

all the

the

The 1nvention will be explained 1in more detail

below 1n an exemplary embodiment and using the

which:

sequence during the first sorting pass

following database processing

sequence during the 1th sorting pass (1>1).

drawing, 1n

FIG 1 shows a schematic representation of the

FIG 2 shows a schematic representation of the

FIG 3 shows a schematic representation of the

The sorting machine has, as sorting endpoints,

sorting bins 14, which have to be emptied at a

level.

specific
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During the first sorting pass, the addresses of the
items of mail and therefore the distribution code are
read 11, either automatically by an address reader or
manually by video encoding staff. In order to enable
access simply to this information 1in following sorting
passes, 1n parallel with the reading process, a
database 1is buililt up 12, which contains data sets 13
for items of mail for characteristic features relating
to all items of mail that have been processed. In

detail, the data set 13 of an item of mail contains:

- the feature set/fingerprint features

- the distribution code

- the sorting bin number j and/or the number of the
container 16 for temporary storage, into which the
item of mail has been sorted

- the time at which an item of mail was read

- a marking as to whether the item of mail represents

the last object in a container as a temporary store.

The first input is used for the reidentification of an
item of mail 1n subsequent sorting passes, the second
input contains the distribution code for this item of
mail. The remaining 1inputs permit a reduction in the
quantity  of items of mail for the subsequent

reidentification.

The fingerprint features take into account two
different aspects, firstly characteristics of letterbox
post, and secondly the characteristics of post from
large distributors. Letterbox post may in most cases
already be distinguished by the geometric dimensions
and simple global image features. In the case of large
distributors, the letters are distinguished only in
terms of the address, the dimensions and layout are
identical for all the items of mail. Consequently, two
different feature structures are calculated and stored

1n relation to an item of mail:
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- Holistic features of the 1tem of mail, such as
height, width, grey value distribution on a scanned
image of the i1tem of mail, position o©of the
recipient's address, etc.

- Features of the recipient's address: number of lines,
number of words 1n a line, number of characters in a

line, etc.

The sorting machine distributes each i1tem of mail
supplied to it into a sorting bin 14. As a rule, the
buffer capacity of a sorting bin 14 1s not sufficient
for the 1i1tems o©of mail to be processed 1in one sorting
path, so that the 1items of mail have to be stored
temporarily in containers 16, for example 1in troughs,
before these can be supplied to a subsegquent sorting
process. When transferring the items of mail from a
sorting bin 14 into a temporary store 16, the order of
the 1tems of mail must be maintained. Furthermore, f_}or
each container 16 the 1information must be available as
to which items of mail correspond to which sorting bin
14 which contains them. For example, the correspondence
between container and sorting bin number can be
produced by means of an attached docket (plain text or
bar code) , which 18 fixed to the contailiner.
Furthermore, a card can optionally be inserted into
each container 16 - at the start or at the end -
(i1dentified by start 1in FIG 1), which may simply be
identified automatically in a subsequent sorting pass.
It 1is beneficial (but not necessary) for the order in
the container (or of the filling) is known, so that
this i1nformation can be used for the subsequent sorting
pass.

In addition to the features and the sorting code, the
time at which an item of mail was read in the sorting
machine 1s stored 1in the database 10 and also the
sorting bin 14 and/or container 16 to which this item
of mail has passed for temporary storage. In addition,

the sorting machine
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reports to the database 10, wvia the machine control
system, the time and the sorting bin number at which
this sorting bin 14 has been emptied 15. However, this
information 1s only necessary when the order of the
containers 16 for the temporary storage for a sorting

bin 14 cannot be recorded for the subsequent sorting

pass.

After a complete sorting pass, the database 10 contains
all the items of mail 1n the chronological order 1in
which they were supplied to the sorting machine. The
database objects are then resorted 21 1in accordance
with the sorting bin 14 (primary key) and, within a
bin, 1n accordance with the time (secondary key) at
which the distribution address was read. Furthermore,
the database inputs from a sorting bin 14 are marked in
the transition element 22, whose time stamp corresponds
with the time at which a bin content was emptied into a
container 16, 1f this information has been stored
during the first pass. This marking consequently
subdivides the amount of items of mail from one sorting
bin 14 into a number of part amounts which corresponds
exactly to the number of containers 16 set up for
temporary storage.

The database 10 1s then distributed to the sorting
machines on which the items of mail are sorted again.
It 1s beneficlal not to transmit the complete database
10 but only the database regions which correspond to

the items of mail which are processed there.

In the sorting passes 2 and thereafter (FIG 3), the
items of mail from the containers 16 are supplied to
the sorting machine in a predefined order with respect
to the sorting bin number. The sequence of the bin
numbers, and therefore the order of supplying the
containers, can be equated with the order of the data

sets 1in the database 10 in different ways:
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- The order of the sorting bin numbers is predefined by
the control computer via the user interface.

- The operating staff input the number wvia an input
field.

- The number is input with a reading unit wvia a bar

code (docket accompanying the container).

As a result of the input 32 of the sorting bin number
i, the corresponding database group 34 is selected 33.
The determination of the database section which
corresponds with the items of mail supplied to the
respective container 16 for the sorting bin j requires

closer consideration. Three cases are distinguished:

1. The sorting bin j was stored in precisely one
container.

2. The sorting bin j was stored in m containers. The
order of these m containers correspond to the order
in which they were filled.

3. The sorting bin j was stored in m containers. The
order of these m containers does not correspond to

the order in which they were filled.

In the first case, the database section corresponding
to this container is identical to the selected database
group. In the second case, the order of the items of
mail supplied likewise corresponds to the order of the
items of mail in the database 10.

If the containers 16 are not supplied in the original
order - the third case - the database section which
corresponds to the content of the current container 16
must be determined. In this case, the information 1in
the "transfer" field and, optionally, the start card
belonging to each container are used for this sorting
bin. The start card indicates that a new container 16

begins and, therefore, in turn a corresponding database

section




10

15

20

25

30

35

CA 02386070 2002-03-28
GR 99 P 2856

- g -

must be determined. Since, by means of the "transition®"
element, the amount of items of mail in the sorting bin
14 has been divided into exactly as many parts as
contailners 16 have been provided, i1t is possible to use
for the selection the first n=5 items of mail from each
part amount which have not vyet been processed. The
current i1tem of mail therefore has to be compared with
all these objects and checked for correspondence. The
part amount forms the corresponding database section,
whose starting object has a fingerprint identical to

the current i1mage of the item of mail.

The distribution code of an item of mail to be sorted
18 determined by comparing the fingerprint 35 with the
five first database entries of the relevant database
section. Each time there is successful correspondence,
from this point on the next five database entries are
compared with the next image of an item of mail. The
number of the amount of items of mail selected, five in
this case, must be greater than the maximum multiple

delivery rate to be expected.

In each sorting pass, the database 10 is brought to the
most recent state 36 if sorting subsequently has to be
continued. For this purpose, for each object processed,
the elements "bin number" and "time 2" are provided
with the appropriate new values. Likewise, the
"transition" element 1s deleted, and the bin emptying
data set 1s overwritten, 1f both are in use. Before the
database 10 1s resorted for the subsequent sorting pass
21 and 22, the contents of the two fields "time 1" and

"time 2" are interchanged at 23.

As an alternative to the proposed central database
solution, the storage of the fingerprint features and
of the distribution code can likewise be carried out
via electronic memory modules, which are fixed directly

to the containers 16, and
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therefore make this data available decentrally, exactly
at the point at which it 1is needed. For example,
stickers with semiconductor memories can be used which,
after the container 16 has been filled, are loaded with
the information relating to the fingerprint features
and the distribution code and are fixed directly to
this container 16. During subsequent sorting passes,
the content of the sticker is read out before 1t 1s fed
into the sorting machine, and the fingerprint
comparison 35 is carried out. The beginning of this

stack is detected via the start card.

srmrbbrrber urr- b s m—da
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Patent claims

1. A method of sorting items of mail by means of
sorting machines with sorting endpoints, which
comprise sorting bins (14) or replaceable
containers (16), 1in multiple sorting passes, the
surface of the i1item of mail with the distribution
address being recorded and the latter read during
each first sorting pass,
characterized 1in that
- during the first sorting pass, characteristic

features of the item of mail and/or features of
the address are additionally determined for each
item of mail as a set of features for
distinguishing at least n 1items of mail, where
n = the maximum multiple delivery rate to be
expected,

- when a defined level 1is reached in each sorting
endpoint, the container (16) 1is changed or the
sorting bin (14) is emptied and the items of mail
emptied out are stored temporarily 1in containers
(16) while maintaining their order, the
containers (16) being 1identified at least with
the sorting endpoint number,

- for each i1tem of mail, the order of reading the
distribution address, the associated sorting
endpoint number and/or the number of the
container (16) 1n which the item of mail 1is
stored 1n this sorting pass, the distribution
code determined from the address read and the
characteristic feature set are stored in a

database (10),
- 1n the second and each further sorting pass, the

items of mail from each container (16) from the
respective previous sorting pass are put into
this or another sérting machine in the order in
which they were stored in the container (16), the

assoclated endpoint or container number is
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reported to the sorting machine and therefore the
database section relevant to the respective
container (16) 1s determined, the data in each

database section
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being ordered 1in accordance with the order of
reading the distribution address, for each item
of mail the defined characteristic feature set 1is
determined, with the aid of which the respective
distribution code 1s then determined, Dby the
characteristic feature set of the first 1i1tem of
mail being compared with n characteristic feature
sets stored one after another 1in this database
section, beginning with the feature set of the
first item of mail, and, 1f there 1s agreement
within a defined range, the associated stored
distribution c¢ode being assigned to the first
item of mail, by the characteristic feature set
of the second item of mail being compared with n
characteristic feature sets stored one after
another in this database section, beginning with
the feature set of the second item of mail, and,
if there is agreement, the stored distribution
code for this feature set being assigned to the
second item of mail, and this procedure 1is
repeated until the feature sets of all the 1items
of mail supplied have been compared with the

associated stored feature sets.

The method as claimed in claim 1, characterized 1in
that if the order of the containers (16) belonging
to a sorting endpoint has not been 1dentified, 1in
order to detect the transition from one contalner
(16) to the other, in addition the respective last
item of mail before or the first item of mail after
each sorting endpoint emptying 1s l1dentified 1in the
database (10), and the feature set of the first
item of mail of each container (16) of one sorting
endpoint in each case 1is compared with the first n
feature sets of the database sections associated
with this sorting endpoint but not yet processed 1in

this sorting pass until agreement, and therefore
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the database section associated with the items of

mail 1in this container (16), have been determined.

3. The method as claimed 1n claim 1 or 2,

characterized 1n that the contents of the database
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sections are stored in memorles which are fitted to the

relevant containers (lo) and which can be written to and

read from, said memories being read out before the 1tems of

mail are put into the sorting machines for the second and

|

‘urther sorting passes and being put 1nto the control

pr—

systems of these sorting machines.

4 , The method as clailmed 1n claim 1 or 2,
characterized in that the relevant database contents are

transmitted electronically to the sorting machilines carrying

out the second and further sorting passes.

5. An apparatus for sorting items of mail comprising

sorting machines with sorting end points, having sorting

bins or replaceable contalners, for implementing the method

as claimed 1n claim 1.

FETHERSTONHAUGH & CO.

OTTAWA, CANADA

PATENT AGENTS
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