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(A Hybrid Thresholding Method for Degraded Vehicle
Number Plate Images)
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Abstract

Number plates of vehicles operating in real world are sometimes difficult to recognize
due to the number plate degradation (bent or dirty plates). To recognize the vehicle
number from a number plate with severe degradation, good segmentation is necessary,
which in turn requires good thresholding. This paper proposes a binarization method that
combines the fast processing speed of global thresholding methods with the local
thresholding methods” ability to adapt to local gray level characteristics. The proposed
method overcomes the degradation of number plates quickly and maintains the widths of
digit strokes uniform. The paper presents results of comparison with existing global and
local thresholding methods.
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Fig. 2. Examples of commercial and
personal vehicle number plates.
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Fig. 3. Process of vehicle number plate
binarization and segnentation.
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clear histogram({0~255];
for i = 0 ~ width
for j = row[1] ~ row[2]
if (E(i,j) > b) histogram[ G(i,j) | = histogram[G(i,j}] + I;
endi, j;

sum =0;
fori=0~255
sum = sum + histogram[i];
end i;
mid_value = 1/2 * sum;
sum = 0;
fori=0~255
sum = sum + histogram/[i};
if ( sum > mid_value ) {
Threshold_value = i;
break;
}

end §;
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Thresholding algorithm using edge
detection.
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forall index i,j {

if (image(i, j) == white ) { /* EA Y] s v

33_avg = average_3_neighborhood;

55_avg = average_5_neighborhood;

diff = abs (image(, j)- 5S_avg )

if( (image(i, )) > 33_avg > 55_avg) &&

(diff > level_factor) )

image(i, j) = white;

clse
image(i, j) = black;  /* 2} || ¥/

I
} /* for end ¥/
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Fig. 10. Thresholding algorithm for noise

removal.
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Fig. 12. Number plates with severe
degradation used for experiments.
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Fig. 13. Thresholding using an extended
Otsu’s method.
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if (I(x,y) <t,) then Z(x,y) = black;

else {
a, = average of 9 pixels in A ;
A, ={(xy) I (x,y)in A, and Ix,y) > t,};
a, = average of pixels in A;
if ({t,;a, + t;) > t,a,) then Z(x,y) = black;
else Z(x,y) = white;

2% 6. A9 wWyh dx FA ox)3} duEFE
Fig. 16. The local contrast measure
thresholding algorithm.
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