
  Journal of Multimedia Processing and Technologies  Volume  13  Number  3  September   2022                67

Text Localization of the JPEG images and MPEG Compressed videos
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ABSTRACT: In the JPEG compressed images and I-frames of the MPEG compressed videos, the text region extraction is
challenging which can be carried out through localization. We in this paper have identified the text location with the text
regions using DCT compression which is in contrast to conservative full decompression of the videos. Due to the advantage
of less decoding, the compression process seems to be more faster. This process ensures text detection in large sized images.
While we applied the algorithm we are able to arrive at effective results.
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1. Introduction

Many digital images are recorded, transferred, and processed in a compressed format. Thus, a faster text information detection
system can be achieved if text extraction can be done without decompression. Extraction of this information involves detection,
localization, extraction, enhancement, and recognition of the text from a given image. However, variations of text due to differ-
ences in size, style, orientation, and alignment, as well as low image contrast and complex background make the problem of
automatic text extraction extremely challenging.

Some features, particularly those based on the image’s spatial frequency, have been proved to be very useful. In [1] is developed
algorithm for detecting, binarizing, and tracking caption text ingeneral-purpose MPEG video. An advantage of the frequency-
based methods is that they can realize a fast text detection in the DCT compressed domain or Wavelet Transform (WT) [2, 3].
Many authors use the DCT coefficients of lower frequency, while others use the Wavelet coefficients of higher frequency.

Usually, the evaluations of the features for text detection have been made mainly through the evaluations of the final results of
text region detection [4, 5, 6]. Analyses of the features for text/background separation have not been studied enough. No
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research has yet been made for finding a frequency band that is potentially good for text region detection.

Some works suggest the weighted DCT coefficient based text detection, mainly empirically defined [7]. Fisher’s discriminant
criterion [8] has been used for optimizing the text features as well.

We focus on analyses and evaluations of the DCT-based features and post-filtration of the non-text DCT blocks. In Section 2,
is introduced the proposed text detection method using DCT-based features in low frequency band, a filtration method in 6 steps
for candidate-text regions and the proposed algorithm’s block diagram are presented. We analyze and include experimental
results is Sections 3 and in section 4 conclusion is done.

2. Algorithm Description

All operations are performed in the Discrete Cosine Transform (DCT) domain for high speed processing. The basic algorithm is
accomplished as follows: For each DCT block 8x8 a sum of specially chosen AC coefficients S

AC
 (shown in Figure 1) are used to

compute a specific feature called text energy of the particular block [1]:

Figure 1. DCT coefficients (highlighted in grey) used for computation of a text energy

Generally, the symbols in images are almost always larger than 8 by 8 pixels, so the text energy of given symbol is not
concentrated inside the block only, but is distributed to its neighbors. In order to achieve better results the average text energy
E

T
 (i, j) of neighbouring blocks instead of the single block is taken in account. The used vertical and horizontal 4 nearest adjacent

DCT blocks are shown in Figure 2.

Thus, the text energy E
T
 (i, j) for DCT block (i, j) is estimated like this:

(2)

(1)
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In order to determine whether given block belongs to text or background it is necessary to compare each E
T
 (i, j) to an

appropriate threshold value - . The image then can be presented as a binary map of white (background / no text) and black (text)
blocks - T

b
 (i, j) ) , based on the simple decision rule:

(3)

The choice of threshold  should be an image parameters dependent value. In our suggestion  is based on the average global
contrast of image - C . The value of C can be computed easily with sufficient accuracy by finding the difference between the max
and min DC coefficient value for the whole image:

 (4)

 (5)

 (6)

The optimal relation between C and  found in our investigations is:  = 0.9C.

After extraction of text blocks candidates the expectation is each of them to contain a part of text symbols.

Nevertheless, there are some blocks which have quite strong text energy to appear as false alarms. These are edges, noise or
other areas in the image that have high AC values. Thereby, additional operations are needed to achieve better extraction results.
The following section describes the developed algorithm of 2D filtration operations which is to be applied on the extracted text
region candidates. For illustration and describing of the method an example image shown in Figure 3a is processed and each
intermediate result is depicted after each step.

First, text blocks are extracted based on the computed DCT text energy (2) and applying the criterion in equation (3). The
extracted candidate text DCT blocks can be seen in Figure 3b.

A multi-pass filtration in DCT domain is proposed in the following steps:

1st step: Vertical filtration of single blocks, which are not connected in vertical direction, assuming that text part have height

Figure 2. DCT block (i, j) and its neighbors used for computation of the text energy E
T
 (i, j)
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more than one block - 8x8 pixels (Figure 3c). The operator of the filtration of text DCT block T
b
 (i, j) = 0 utilizes the following

criterion:

(7)

2nd step: Creating rectangle around connected blocks and filtration of vertical structures according to a criterion: , where and
are respectively the height and the width of the surrounding rectangle (Fig. 3d).

3rd step: Horizontal filtration of less than four 8x8 blocks, assuming that URL addresses have more than or equal to four
horizontal symbols (Figure 3e).

4th step: Vertical filtration of single vertical blocks- second pass (Figure 3f).

5th step: Horizontal filtration of less than four 8x8 blocks - second pass (Figure 3g).

6th step: Creating output image based on the DCT blocks mapped as text (Figure  3h).
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Figure 3. Illustration of intermediate results for text detection and extraction and filtration of an image

In Figure 4 is depicted the developed algorithm block diagram by which the text detection is realized.

3.  Experimental Results

The proposed method has been tested on JPEG images with the following characteristics:

Dimensions – from 150 x 220 up to 1900 x 1000 pixels; File sizes – from 7 kB to 444 kB.

Total time for processing 40 test images is 2.26 sec. The average execution time is 0.06 sec/image.

In Table 1 are given the total number of the correctly found text fields, the missed ones and falsely detected ones which don’t
contain text.

Text region is considered any line of text from one letter to a whole text line filling the image entirely in horizontal direction.
Different text lines are considered separate text region regardless of the possibility that they may form one single text block.

To get a general notion of the accuracy of the tested approach two general estimations are given – Recall and Precision,
calculated according to (8) and (9) equations respectively:
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Correct RegionDetections Missed Regions Recall Correct RegionDetections

(8)

Correct Region Detections False Alarms Precision Correct Region Detections

 (9)

Table 1. Text Field Accuracy Detection

4. Conclusion

The achieved values according to Table I are high enough corresponding to the current state of similar approaches’ perfor-
mance. The suggested algorithm for text detection in the frequency domain and post-filtration is implemented in the program
language C. The result of tests are conducted on an HP® Z600 workstation with dual Quad-core® Intel® Xeon® CPUs, 6 GB DDR2
RAM. The text regions detection accuracy is estimated for images with different dimensions and complex background. The
applied 2D filtration in DCT domain decreases the false detected text blocks.

In this paper, we have proposed a combination of DCT features and a new set of schemes for filtration of detected textural, but
non-text DCT blocks, differ from previously proposed methods and algorithms, based on the relative DCT coefficients fre-
quency. The method proposed is considered appropriate for the purpose.
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Figure 4. Block diagram of the proposed algorithm for text block extraction


