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CLAIMS 

1. A character recognition apparatus which 

carries out character recognition processing to a 

gray-scale image obtained by picking up a charact' 

5 string of characters arranged in a specific direction, 

comprising: 

first character recognition means fi 

carrying out the character recognition progressing for 

each of first characters as Nc (Nc is an jtnteqer equal 
10 to or more than 2) characters from a fij£st end of the 

character string; and 

second character recognition means for 

carrying out the character recognition processing for 

each of second characters diffe^nt from the first 

15 characters, 

wherein the first character recognition means 

sets a plurality of first Character areas having 

various character area sjtzes for each of positions on 
the gray-scale image ijpr the character recognition 

20 processing for each the first characters, carries 

out the character ^cognition processing to each of 

the plurality of Xirst character areas to calculate a 

character recognition result and an evaluation value, 

determines th^ character recognition result of the 

25 first character based on the calculated evaluation 

values, ai>G determines a first optimal character area 

size as Jkxv optimal character area size from among the 
various character area sizes, and 

wherein the second character recognition 

30 mesms sets a plurality of second character areas 

iving the first optimal character area size for each 

if positions on the gray-scale image, carries out the 

character recognition processing to each of the 

plurality of second character areas to calculate a 

35 character recognition result and an evaluation value, 

and determines the character recognition result of the 
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second character based on the character recognition 

result and the evaluation value which are calculated 

for each of the plurality of second character areas 

2. The character recognition apparatus accataing 

to claim 1, wherein the first character recogn^ion 

means determines a character position of eacl/of the 

first characters based on the evaluation values, and 

determines an optimal character spacing sZze showing 
10 an optimal character spacing from the djftermined 

character positions, and 

wherein the second characta^ recognition 

means sets positions of the plurality of second 

character areas based on the optimal character spacing 

15 size. 

20 

25 

30 

3. The character recognition apparatus according 

to claim 1, wherein the Mrst character recognition 

means ranks the character recognition result obtained 

for each of the positions of the plurality of first 

ed on the evaluation values, 

e first character recognition means 

character recognition results 

character areas, 

wherein 

extracts the 

35 

corresponding/o top mc (mc is a predetermined integer 

greater thar^Nc) evaluation values from among the 

character Precognition results obtained for the 

positions of the plurality of first character areas 

and having a first rank for each position, and 

calculates a first average as an average of the 

ev^uation values of the mc character recognition 

ults, and 

wherein the first character recognition means 

determines the character area size corresponding to 

the highest first average as an optimal character area 

size. 
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4. The character recognition apparatus according 

to claim 3, wherein the first character recognition 

means generates an evaluation value - brightness vajj&e 

conversion plot image as an image in which pixels 

5 having brightness values corresponding to the 

evaluation values of the mc character recognit. 

results are positioned on the position of th< 

character area corresponding to each of th^mc 

character recognition results in each of Xhe character 
10 area sizes, and carries out binarizatio/f processing to 

the evaluation value - brightness vaiife conversion 

plot image to generate a binarized Yftiage, 

wherein the first charactjer recognition means 

carries out labeling processing^o the binarized image 

15 to give a label to each of setjZ of concatenated pixels 
of an identical color, and <^Qculates a second average 

as an average of the evalujftion values of the 

character recognition results corresponding to the 

pixels which belongs tor each of the labels, 

20 wherein the first character recognition means 
calculates a distance between a gravity position of 

each of the labels and a gravity position of another 

label sequentially from the label having a higher 

second averags^ and repeatedly carries out processing 

25 which removed each label when the distance to the 

gravity position of the other label is shorter than a 

predetermined threshold value, until Nc labels are 

left, 

wherein the first character recognition means 

30 se^cts the pixel having the highest evaluation value 

the character recognition profit result 

irresponding to each label, of the pixels belonging 

to each of the Nc remaining labels, determines the 

position of the pixel having the highest evaluation 

35 value as the character position of the first 

character, and determines the optimal character 
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spacing size which is an optimal character spacing 

from the determined character position, and 

wherein the second character recognition 

means sets the position of the plurality of secom 

character areas based on the optimal character s/acing 

size. 

5. The character recognition apparati^f according 

to any one of claims 1 to 4, further comprising: 

10 third character recognition meartis for 

carrying out the character recognition* processing for 

third characters of the Nc character of the character 

string from a second end opposite^o the first end; 

fourth character recognition means for 

15 carrying out the character recognition processing for 

fourth characters which are Jtharacters of the 
character string other tha/f the Nc characters from the 

second end; and 

final charact^f recognition result 

20 determining means, 

wherein thflf third character recognition means 

sets a plurality £f third character areas of various 
character area /izes for each of positions on the 

gray-scale im^ge in the character recognition 

25 processing gd: the third characters, carries out the 

character yfecognition processing to each of the 

plurality of third character areas to calculate a 

charac/er recognition result and an evaluation value, 

and determines the character recognition results of 

30 thar third characters and a second optimal character 

ea size as sizes of optimal character areas based on 

.e calculated evaluation values, 

wherein the fourth character recognition 

means sets a plurality of fourth character areas 

35 having the second optimal character area size for each 

of positions on the gray-scale image, carries out the 
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10 

15 

20 

25 

30 

character recognition processing to each of the 

plurality of fourth character areas to calculate a 

character recognition result and an evaluation vali 

and determines the character recognition results 

the fourth characters based on the character 

recognition results and the evaluation values 

calculated for the plurality of fourth character 

areas, and 

wherein the final character reccytfnition 

result determining means determines, whren the 

character recognition result of a sp^ific character 

of the character string which is obtained by the first 

character recognition means and tXe second character 

recognition means coincides wityt the character 
recognition result of the specific character which is 

obtained by the third charaater recognition means and 

lition means, the coinciding the fourth character rec* 

character recognition result as a final character 

recognition result of tfhe specific character, and 

determines, when doe/not coincide, one having a 

higher evaluation y&lue, of the character recognition 

result of the sp^6ific character which is obtained by 

ter recognition means and the second 

ition means and the character 

esult of the specific character which is 

the third character recognition means and 

the first cha 

character rec 

recogniti 

obtained 

35 

the fourth character recognition means, as a final 

charac/er recognition result of the specific 

character. 

The character recognition apparatus according 

o any one of claims 1 to 4, wherein the first 

character recognition means comprises memory means for 

storing similar character data indicating similar 

characters, and 

wherein the first character recognition means 
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determines an optimal character area size, without 

using character recognition results and evaluation 

values for the similar characters, among the charac; 

recognition results obtained by carrying out the 

character recognition processing to each of the 

plurality of first character areas. 

7 . A character recognition apparatus ywhich 

carries out character recognition proces^ftng to a 

10 gray-scale image obtained by picking uxXa character 
string of characters arranged in a specific direction, 

comprising: 

first character recognition means for 

carrying out the character recognition processing for 

15 each of first characters as N </ (Nc is an integer equal 
to or more than 2) character from an end of the 

character string; and 

second character/recognition means for 

carrying out the character recognition processing for 

20 a second character deferent from the first 

characters, 

wherein tme first character recognition means 

sets a plurality of first character areas having 

various chara/ter area sizes for each of positions on 

25 the gray-sca^Le image in the character recognition 

processing for each of the first characters, carries 

out the Character recognition processing to each of 

the plurality of first character areas to calculate a 

character recognition result and an evaluation value, 

30 determines the character recognition result of the 

rst character and a character position of the first 

iaracter based on the calculated evaluation values, 

and determines an optimal character spacing size from 

the determined character positions, and 

35 wherein the second character recognition 

means sets a plurality of second character areas for 
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each of positions on the gray-scale image according to 

the optimal character spacing size, carries out the 

character recognition processing to each of the 

plurality of second character areas to calculate 

character recognition result and an evaluation ^eiue, 

and determines the character recognition resu]jf of the 

second character based on the character recognition 

result and the evaluation value which are Calculated 

for each of the plurality of second charafcter areas. 

A character recognition method of carrying 

out character recognition processiryg to a gray-scale 

image obtained by picking up a ch/fracter string of 

characters arranged in a specific direction, 

compri s ing: 

carrying out the character recognition 

processing for each of finet characters as Nc (Nc is an 

integer equal to or more/than 2) characters from an 

end of the character spring; and 

carrying oui^the character recognition 

processing for a second character different from the 

first characters 

whereinr said carrying out the character 

recognition p^>cessing for each of first characters 

comprises: 

Ttting a plurality of first character areas 

having various character area sizes for each of 

positions on the gray-scale image in the character 

recognition processing for each of the first 

characters; 

carrying out the character recognition 

processing to each of the plurality of first character 

areas to calculate a character recognition result and 

an evaluation value; 

determining .the character recognition result 

of the first character based on the calculated 
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evaluation values; and 

determines a first optimal character area 

size from among the various character area sizes, 

wherein said carrying out the character 

5 recognition processing for a second character 

comprises: 

setting a plurality of second character areas 

having the first optimal character area slyS for each 
of positions on the gray-scale image; 

10 carrying out the character recognition 

processing to each of the plurality ojf second 
character areas to calculate a char^rcter recognition 

result and an evaluation value; 

determining the character recognition result 

15 of the second character basedjSn the character 
recognition result and the evaluation value which are 

calculated for each of the^lurality of second 

character areas. 

20 9. A character j/ecognition method of carrying 

out character recognition processing to a gray-scale 

image obtained b^picking up a character string of 

characters arra/Tged in a specific direction, 

comprising: 

25 ca^ying out the character recognition 

processing for each of first characters as Nc (Nc is an 

integer^qual to or more than 2) characters from an 

end oythe character string; and 

carrying out the character recognition 

30 processing for a second character different from the 

irst characters, 

wherein said carrying out the character 

recognition processing for each of first characters 

comprises: 

35 setting a plurality of first character areas 

having various character area sizes for each of 
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positions on the gray-scale image in the characte: 

recognition processing for each of the first 

characters; 

carrying out the character recogniti 

processing to each of the plurality of firsJr character 

areas to calculate a character recognition result and 

an evaluation value; 

determining the character recognition result 

of the first character and a charactsfr position of the 

10 first character based on the calculated evaluation 

values; and 

determining an optimal jFharacter spacing size 

from the determined character ̂ positions, and 

wherein said carryiiw out the character 

15 recognition processing for Jk second character 
comprises: 

setting a plur^Tity of second character areas 

for each of positions Jb n the gray-scale image 
according to the optjftial character spacing size; 

20 carrying oift the character recognition 

processing to eacif of the plurality of second 

character areasito calculate a character recognition 

result and an ̂ evaluation value; and 

determining the character recognition result 

25 of the second character based on the character 

recognition result and the evaluation value which are 

calcula£0ed for each of the plurality of second 

charac/er areas. 
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CLAIMS 

1. A character recognition apparatus which carries out character 
recognition processing to a gray-scale image obtained by picking up 
a character string of characters arranged in a specific direction, 
comprising: 

first character recognition means for carrying out the 
character recognition processing for each of first characters as Nc 
(Nc is an integer equal to or more than 2) characters from a first 
end of the character string; and 

second character recognition means for carrying out the 
character recognition processing for each of second characters 
different from the first characters, 

wherein the first character recognition means sets a plurality 
of first character areas having various character area sizes for 
each of positions on the gray-scale image in the character 
recognition processing for each of the first characters, carries out 
the character recognition processing to each of the plurality of 
first character areas to calculate a character recognition result 
and an evaluation value, determines the character recognition result 
of the first character based on the calculated evaluation values, 
and determines a first optimal character area size as an optimal 
character area size from among the various character area sizes, 

wherein the second character recognition means sets a 
plurality of second character areas having the first optimal 
character area size for each of positions on the gray-scale image, 
carries out the character recognition processing to each of the 
plurality of second character areas to calculate a character 
recognition result and an evaluation value, and determines the 
character recognition result of the second character based on the 
character recognition result and the evaluation value which are 
calculated for each of the plurality of second character areas, 

wherein the first character recognition means ranks the 
character recognition result obtained for each of the positions of 
the plurality of first character areas, based on the evaluation 
values, 

wherein the first character recognition means extracts the 
character recognition results corresponding to top mc (mc is a 
predetermined integer greater than Nc) evaluation values from among 
the character recognition results obtained for the positions of the 
plurality of first character areas and having a first rank for each 
position, and calculates a first average as an average of the 
evaluation values of the mc character recognition results, 

wherein the first character recognition means determines the 
character area size corresponding to the highest first average as an 
optimal character area size, 

wherein the first character recognition means generates an 
evaluation value - brightness value conversion plot image as an 
image in which pixels having brightness values corresponding to the 
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evaluation values of the mc character recognition results are 
positioned on the position of the character area corresponding to 
each of the mc character recognition results in each of the 
character area sizes, and carries out binarization processing to the 
evaluation value - brightness value conversion plot image to 
generate a binarized image, 

wherein the first character recognition means carries out 
labeling processing to the binarized image to give a label to each 
of sets of concatenated pixels of an identical color, and calculates 
a second average as an average of the evaluation values of the 
character recognition results corresponding to the pixels which 
belongs to each of the labels, 

wherein the first character recognition means calculates a 
distance between a gravity position of each of the labels and a 
gravity position of another label sequentially from the label having 
a higher second average, and repeatedly carries out processing which 
removes each label when the distance to the gravity position of the 
other label is shorter than a predetemined threshold value, until 
Nc labels are left, 

wherein the first character recognition means selects the 
pixel having the highest evaluation value of the character 
recognition profit result corresponding to each label, of the pixels 
belonging to each of the Nc remaining labels, determines the 
position of the pixel having the highest evaluation value as the 
character position of the first character, and determines the 
optimal character spacing size which is an optimal character spacing 
from the determined character position, and 

wherein the second character recognition means sets the 
position of the plurality of second character areas based on the 
optimal character spacing size. 

2. A character recognition apparatus which carries out character 
recognition processing to a gray-scale image obtained by picking up 
a character string of characters arranged in a specific direction, 
comprising: 

first character recognition means for carrying out the 
character recognition processing for each of first characters as Nc 
(Nc is an integer equal to or more than 2) characters from a first 
end of the character string; and 

second character recognition means for carrying out the 
character recognition processing for each of second characters 
different from the first characters, 

wherein the first character recognition means sets a plurality 
of first character areas having various character area sizes for 
each of positions on the gray-scale image in the character 
recognition processing for each of the first characters, carries out 
the character recognition processing to each of the plurality of 
first character areas to calculate a character recognition result 
and an evaluation value, determines the character recognition result 
of the first character based on the calculated evaluation values, 
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and determines a first optimal character area size as an optimal 
character area size from among the various character area sizes, 

wherein the second character recognition means sets a 
plurality of second character areas having the first optimal 
character area size for each of positions on the gray-scale image, 
carries out the character recognition processing to each of the 
plurality of second character areas to calculate a character 
recognition result and an evaluation value, and determines the 
character recognition result of the second character based on the 
character recognition result and the evaluation value which are 
calculated for each of the plurality of second character areas, 

wherein the first character recognition means determines 
a character position of each of the first characters based on the 
evaluation values, and determines an optimal character spacing size 
showing an optimal character spacing from the determined character 
positions, and 

wherein the second character recognition means sets positions 
of the plurality of second character areas based on the optimal 
character spacing size. 

3. A character recognition apparatus which carries out character 
recognition processing to a gray-scale image obtained by picking up 
a character string of characters arranged in a specific direction, 
comprising: 

first character recognition means for carrying out the 
character recognition processing for each of first characters as Nc 
(Nc is an integer equal to or more than 2) characters from a first 
end of the character string; and 

second character recognition means for carrying out the 
character recognition processing for each of second characters 
different from the first characters, 

wherein the first character recognition means sets a plurality 
of first character areas having various character area sizes for 
each of positions on the gray-scale image in the character 
recognition processing for each of the first characters, carries out 
the character recognition processing to each of the plurality of 
first character areas to calculate a character recognition result 
and an evaluation value, determines the character recognition result 
of the first character based on the calculated evaluation values, 
and determines a first optimal character area size as an optimal 
character area size from among the various character area sizes, 

wherein the second character recognition means sets a 
plurality of second character areas having the first optimal 
character area size for each of positions on the gray-scale image, 
carries out the character recognition processing to each of the 
plurality of second character areas to calculate a character 
recognition result and an evaluation value, and determines the 
character recognition result of the second character based on the 
character recognition result and the evaluation value which are 
calculated for each of the plurality of second character areas, 
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wherein the character recognition apparatus further comprises: 
third character recognition means for carrying out the 

character recognition processing for third characters of the Nc 
characters of the character string from a second end opposite to the 
first end; 

fourth character recognition means for carrying out the 
character recognition processing for fourth characters which are 
characters of the character string other than the Nc characters from 
the second end; and 

final character recognition result determining means, 
wherein the third character recognition means sets a plurality 

of third character areas of various character area sizes for each of 
positions on the gray-scale image in the character recognition 
processing of the third characters, carries out the character 
recognition processing to each of the plurality of third character 
areas to calculate a character recognition result and an evaluation 
value, and determines the character recognition results of the third 
characters and a second optimal character area size as sizes of 
optimal character areas based on the calculated evaluation values, 

wherein the fourth character recognition means sets a 
plurality of fourth character areas having the second optimal 
character area size for each of positions on the gray-scale image, 
carries out the character recognition processing to each of the 
plurality of fourth character areas to calculate a character 
recognition result and an evaluation value, and determines the 
character recognition results of the fourth characters based on the 
character recognition results and the evaluation values calculated 
for the plurality of fourth character areas, and 

wherein the final character recognition result determining 
means determines, when the character recognition result of a 
specific character of the character string which is obtained by the 
first character recognition means and the second character 
recognition means coincides with the character recognition result of 
the specific character which is obtained by the third character 
recognition means and the fourth character recognition means, the 
coinciding character recognition result as a final character 
recognition result of the specific character, and determines, when 
does not coincide, one having a higher evaluation value, of the 
character recognition result of the specific character which is 
obtained by the first character recognition means and the second 
character recognition means and the character recognition result of 
the specific character which is obtained by the third character 
recognition means and the fourth character recognition means, as a 
final character recognition result of the specific character. 

4. The character recognition apparatus according to any one of 
claims 1 to 3, wherein the first character recognition means 
comprises memory means for storing similar character data indicating 
similar characters, and 

wherein the first character recognition means determines an 
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optimal character area size, without using character recognition 
results and evaluation values for the similar characters, among the 
character recognition results obtained by carrying out the character 
recognition processing to each of the plurality of first character 
areas. 

5. A character recognition apparatus which carries out character 
recognition processing to a gray-scale image obtained by picking up 
a character string of characters arranged in a specific direction, 
comprising: 

first character recognition means for carrying out the 
character recognition processing for each of first characters as Nc 
(Nc is an integer equal to or more than 2) characters from an end of 
the character string; and 

second character recognition means for carrying out the 
character recognition processing for a second character different 
from the first characters, 

wherein the first character recognition means sets a plurality 
of first character areas having various character area sizes for 
each of positions on the gray-scale image in the character 
recognition processing for each of the first characters, carries out 
the character recognition processing to each of the plurality of 
first character areas to calculate a character recognition result 
and an evaluation value, determines the character recognition result 
of the first character and a character position of the first 
character based on the calculated evaluation values, and determines 
an optimal character spacing size from the determined character 
positions, and 

wherein the second character recognition means sets a 
plurality of second character areas for each of positions on the 
gray-scale image according to the optimal character spacing size, 
carries out the character recognition processing to each of the 
plurality of second character areas to calculate a character 
recognition result and an evaluation value, and determines the 
character recognition result of the second character based on the 
character recognition result and the evaluation value which are 
calculated for each of the plurality of second character areas. 

6. A character recognition method of carrying out character 
recognition processing to a gray-scale image obtained by picking up 
a character string of characters arranged in a specific direction, 
comprising: 

carrying out the character recognition processing for each of 
first characters as Nc (Nc is an integer equal to or more than 2) 
characters from an end of the character string; and 

carrying out the character recognition processing for a second 
character different from the first characters, 

wherein said carrying out the character recognition processing 
for each of first characters comprises: 

setting a plurality of first character areas having various 
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character area sizes for each of positions on the gray-scale image 
in the character recognition processing for each of the first 
characters; 

carrying out the character recognition processing to each of 
the plurality of first character areas to calculate a character 
recognition result and an evaluation value; 

determining the character recognition result of the first 
character based on the calculated evaluation values; and 

determining a first optimal character area size from among the 
various character area sizes, and 

wherein said carrying out the character recognition processing 
for a second character comprises: 

setting a plurality of second character areas having the first 
optimal character area size for each of positions on the gray-scale 
image; 

carrying out the character recognition processing to each of 
the plurality of second character areas to calculate a character 
recognition result and an evaluation value; and 

determining the character recognition result of the second 
character based on the character recognition result and the 
evaluation value which are calculated for each of the plurality of 
second character areas, 

wherein said carrying out the character recognition processing 
for each of first characters further comprises: 

ranking the character recognition result obtained for each of 
the positions of the plurality of first character areas, based on 
the evaluation values; 

extracting the character recognition results corresponding to 
top mc (mc is a predetermined integer greater than Nc) evaluation 
values from among the character recognition results obtained for the 
positions of the plurality of first character areas and having a 
first rank for each position; 

calculating a first average as an average of the evaluation 
values of the mc character recognition results; and 

determining the character area size corresponding to the 
highest first average as an optimal character area size, 

wherein said carrying out the character recognition processing 
for each of first characters further comprises: 

generating an evaluation value - brightness value conversion 
plot image as an image in which pixels having brightness values 
corresponding to the evaluation values of the mc character 
recognition results are positioned on the position of the character 
area corresponding to each of the mc character recognition results 
in each of the character area sizes; 

carrying out binarization processing to the evaluation value -
brightness value conversion plot image to generate a binarized 
image; 

carrying out labeling processing to the binarized image to 
give a label to each of sets of concatenated pixels of an identical 
color; 
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calculating a second average as an average of the evaluation 
values of the character recognition results corresponding to the 
pixels which belongs to each of the labels; 

calculating a distance between a gravity position of each of 
the labels and a gravity position of another label sequentially from 
the label having a higher second average; 

repeatedly carrying out processing which removes each label 
when the distance to the gravity position of the other label is 
shorter than a predetermined threshold value, until Nc labels are 
left; 

selecting the pixel having the highest evaluation value of the 
character recognition profit result corresponding to each label, of 
the pixels belonging to each of the Nc remaining labels; 

determining the position of the pixel having the highest 
evaluation value as the character position of the first character; 
and 

determining the optimal character spacing size which is an 
optimal character spacing from the determined character position, 
and 

wherein said carrying out the character recognition processing 
for a second character further comprises: 

setting the position of the plurality of second character 
areas based on the optimal character spacing size. 

7. A character recognition method of carrying out character 
recognition processing to a gray-scale image obtained by picking up 
a character string of characters arranged in a specific direction, 
comprising: 

carrying out the character recognition processing for each of 
first characters as Nc (Nc is an integer equal to or more than 2) 
characters from an end of the character string; and 

carrying out the character recognition processing for a second 
character different from the first characters, 

wherein said carrying out the character recognition processing 
for each of first characters comprises: 

setting a plurality of first character areas having various 
character area sizes for each of positions on the gray-scale image 
in the character recognition processing for each of the first 
characters; 

carrying out the character recognition processing to each of 
the plurality of first character areas to calculate a character 
recognition result and an evaluation value; 

determining the character recognition result of the first 
character and a character position of the first character based on 
the calculated evaluation values; and 

determining an optimal character spacing size from the 
determined character positions, and 

wherein said carrying out the character recognition processing 
for a second character comprises: 

setting a plurality of second character areas for each of 
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positions on the gray-scale image according to the optimal character 
spacing size; 

carrying out the character recognition processing to each of 
the plurality of second character areas to calculate a character 
recognition result and an evaluation value; and 

determining the character recognition result of the second 
character based on the character recognition result and the 
evaluation value which are calculated for each of the plurality of 
second character areas. 


