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‘ Within the postal mail sector, the characters printed on the mail items exhibit great
variability which is due to the local practices of each country as regards the printing of addresses
30 _ on mai ftens as well as to the use of different printing supports. It folows that by applying the
same binarization process to a wide spectrum of mail items, a great diversity is obtained in the
quality of the binary images. The fatter do not always retain the original geometrical structure or the
connectedness of the characters of the images having several gray levels. The interconnecting of
th-e characters, when they are very close together, and their sinkage, when they are abnormally
35  thick are not aiways taken into account in the binary images. Likewise, the weak contrasts which
may constitute elements characteristic of the shape of the characters are not always recc;vered

within the binary image whereas smudges on the character printing support may be recovered
within the binary image.
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batches of mail items exhibiting the particular features of the diverse spectra of mail so as to
construct so many sets of neuron weights for the neural classifier. By holding these various sets of
"EUI'O.H H-ieights in memoary in the automatic mail processing machine, it is possible easily to adapt -
30  the binarization procedure to mail items of a certain type by loading the set of neuron weights
. which best suits mail items of this type.

The method according to the invention and its implementation are described in greater
detail hereinbelow and illustrated in the drawings. '
Figure 1 depicts a schematic diagram of the method according to the invention.
35 Figure 2 ilustrates a window of § x 9 pixsls of a digital image having several gray
levels.
The method for transforming a digital image having several gray levels into a binary

image according to the invention is therefore more particularly intended to be implemented in an
automatic mail processing machine.
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‘ princip e. of the method according to the invention is to obtain, for each pixel of the
Image A, several binary values 1 or 0 produced in
processes, that is to say the correspondin
binary values 1 or 0 so as to code the co
understood that

parallel by so many different binarization
g pixels of the images B, E, D, and to combine these
‘ mesponding pixel of the binary image F to 1 or 0. It will be
this combining of the binary values makes it possible to favor this or that
s-s as a function of the type of mail items to be processed to obtain the resultant
This combining could also be based on the principle of majority voting.

In the method according to the invention, certain of the paralle! binarization processes
can be carried out by a neural classifier. As may be seen in particular in Figure 1, the output of the
process. T1 is the output of 3 neurai classifier. To simplify the subsequent. description, the
expression neighborhood of a current pixel P in the image A will refer to 3 square matrix of pixs.zls at

the c.erfter of which the current pixel P is located. Figure 2 illustrates a neighborhood of the pixel P
consisting of a square matrix of 9 x 9 pixels such as pixels 1t0 8.

binary image F.
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The primtive_PO si)Frp?j ig(é(;,}%(tracts the gray level of the current pixel P.
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devi ai; glirp{‘- Lis: 95 rI_Ilevel of t hdeﬂiepltﬁéelggaﬁpﬁ}%%lgwg?%ﬁw ﬁ'leél gﬁaﬂrgﬁ%%?‘%ﬁ a
pi xel l*ﬁl RS md@% RIicL i pixelP riipicalyds square matricesiofdl s 7apieloand 8f x
13 pilexd3 pxeds. The prinmitives P6 and P7 conpute the standard deviation of
the gray |lev i | ' Ifferent nei ghborhoods of the pixel P,
typically i net%qgrrme]h%{a 8 ﬁigé?uo?é {}l'eglc’?a'p%?g?? lgxd ra neighbormgog;of dhe pixehB,
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pioxelprbeessti cal ly a matrix of 13 x 13 pixels. Here, this primtive
corresponds ig_] art to the binarization 20 process T2. Finally, the
primtive P9 éQ&Wa@Fs"”ﬂ%‘e@‘-”a@ﬂms becgradiont ovtirfewrt dieationsiinca neighbdmsdben

of  tthepelrtygieally wihatat b3 23Pdeld X of 3- x 3 pixels. The weights of the
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neurons of t neur al Hga i .
met hod of bac r%?i%@af’ fi NeHERRsSfihe dsucal glassifier grei ohigiped byHearsingraxgersing e
synt e tiezmethod Bf backpsopagativn festh syReBiebdBinknOmdiRe! Phssd iﬁ)ég&? il Eﬁ'ﬁﬁés%d
ggs| 6 tfooéﬁe‘ﬁi(m@ﬁeeiwmixo ayol d _si nki gﬁwt?heﬁi hi ck characters, one Uses a
P sor5n T Tyt B o dfepier osipd. 6 et i avad sinkng the
- thick characters, one uses a high proportion of synthesized images which represent thick (
characters; in the nominal case these images are in proportion representative of the actual mail. t
is advantageous to camy out several learning phases s0 as to construct several sets of weights for
the neurons of the classifier so that each set of weights is more particutarly adapted to mail tems
30 to be processed of a certain type. The parallel processes T1, T2 and T3 can be implemented
within an ASEC circuit and are all parametrizable. In the phase of use in a maill processing
machine, various thresholding parameters of the processes T2 and T3, various computational
parameters of the primitives PO to P9 and various sets of weights of the neurons of the neural
classifier of the process T4 can be held in memory in the automatic mail processing machine so
35 that it is conceivable to be able to recover them selectively so as to parametrize the ASIC circuit
before commencing a binarization procedure on a particular batch of mail items.
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of the current pixel in the digital image, the gradient over four directions in a

neighborhood of the current pixel in the digital image.

2. The method of claim 1, in which the neural classifier has
undergone several learning phases by backpropagation in order to construct so
many different sets of weights for the neurons of the neural classifier, these
various sets of weights being held in memory in the automatic mail processing
machine and in which these sets of weights can be selectively retrieved so as to

binarize digitized images for a specified batch of mail items.





