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Abstract— Efficient algorithms for caption text and scene text 
detection in video sequences are highly in-demand in the area of 
multimedia indexing and data retrieval. Due to challenges like, 
low resolution, low contrast, complex background and texts with 
multiple orientation/style/color/alignment, scene text extraction 
from video images is undoubtedly more challenging task. In this 
paper, a method has been proposed to efficiently extract the key 
frames from the videos based on color moments and then text 
localization is done only on the key frames. Since the text 
information does not change with each frame, text extraction is 
performed only on key frames which help in reducing the 
computational/processing time of the algorithm. Further, this 
paper proposes a hybrid robust method to localize scene and 
graphic text in the video frames using 2-D haar discrete wavelet 
transform (DWT), Laplacian of Gaussian filter and maximum 
gradient difference method. DWT provides a fast decomposition 
of the images into an approximate and three detail components. 
The three detail components contain the information about the 
vertical, horizontal and diagonal edges of the image which are 
used to easily differentiate texts from image. Maximum gradient 
difference method is used to further refine the text localization 
process and the gradient difference magnitude is used in the 
thresholding process. A dynamic thresholding technique has been 
used to convert the images into binary form. Since this 
thresholding technique obtains different threshold values for 
different images, it can be used for automatic text localization in 
video sequences. Two mask operators has been employed to 
obtain an equation which when applied on each pixel provides 
the intended threshold value. False positives are eliminated using 
morphological operations and connected component analysis is 
done to finally localize the text. The comparison metrics in the 
results show that the proposed method gives a good performance 
of detection rate, false alarm rate and misdetection rate. 

Keywords— Shot detection; Color Moments; Key Frame 
Extraction; Discrete Wavelet Transform; Laplacian of Gaussian 
Filter; Gradient Difference. 

I. INTRODUCTION 
With the advancement in multimedia technology, there has 

been a tremendous increase in the multimedia database 
comprising of digital images and videos. Consequently, this 
has led to a requirement for efficient multimedia indexing and 
retrieval techniques. Video labeling and annotation based on 
content has been an emerging area of research in recent past. 
Video content can be categorized as: (i) Perceptual content - 

based on attributes like shape, intensity, color, texture and 
temporal changes and (ii) Semantic content - based on objects 
present in the video. Embedded text in the videos contains 
valuable information and could be easily used for semantic 
content based video annotation. Unfortunately, there isn't any 
one robust and consistent approach that can extract text from 
all kinds of videos. Video texts can be classified as: (i) Scene 
text are naturally captured in the video and (ii) Caption text, are 
embedded superficially in the video. Certain undesirable 
characteristics of videos like: complex background, low 
resolution, low intensity and various sizes, styles, colors and 
orientation of the video text pose a challenge to the researchers 
in this field. Amongst scene text and caption text, it is quite 
apparent that extraction of scene text is more difficult task to 
achieve.  

In this paper, an efficient scheme is proposed to first extract 
key frames from the video using color moments and then 
discrete wavelet transform (DWT), maximum gradient 
difference and morphological operations are used to localize 
the text in the video key frames. Rest of the paper is organized 
as follows. Section II, provides an overview of the 
methodologies used and related work in this field. Proposed 
method is elaborated in Section III. Experimental results and 
comparison metrics are discussed in Section IV. Finally, the 
conclusions are summarized in Section V. 

II. PREVIOUS WORK 
Innumerous algorithms for localization, extraction and 

recognition of text in video image sequence had been proposed 
in past few years. Text detection and localization techniques 
can be broadly classified into: (i) Region based and (ii) Texture 
based techniques. 

Region based methodology focuses on the region properties 
to extract the text, based on the verity that there is a 
considerable distinction in video/image text properties and its 
neighboring background. Edge features, color features, and 
connected component methods are most commonly used in the 
implementation of this technique. Region based methods work 
in downside-up fashion. Firstly, the image is segmented into 
small candidate character regions; these regions are further 
grouped/segregated to form text lines. Last step is to classify 
text and non-text regions. 
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Texture based methods utilize the quantitative measure of 
the arrangement of intensities/color sub elements in a region of 
the video text to segregate it from the background. These 
techniques mostly use Gabor filters, wavelet decomposition, 
discrete cosine transform, FFT, spatial variance etc. to achieve 
the task. Firstly, the texture features are extracted from the 
video/image and then the text regions are located in this 
technique. Although texture based techniques are quite robust 
for complex background images as compared to region based 
techniques, they have a high computational complexity. 

Chung-Wei Liang [1] used DWT and morphological 
operations in his work, for text region extraction in static 
images or video sequences using DWT and morphological 
operation. Wei et al. [2] defined a pyramidal scheme to detect 
text in images. D. Chen et al. [3] presented a twin-step method 
for detecting and recognizing text in complex images and video 
frames. The method consists of: (i) Fast text localization 
process which enables normalization of text size and (ii) a 
vigorous machine learning text verification process which is 
applied on the independent features in the background. 
Shivakumara et al. [4] proposed a method which used gradient 
difference method to segregate the candidate text regions. 

The proposed method, reduces the computation time by 
extracting text from only the selected key frames instead of all 
the frames which would be rather time consuming. Further, the 
video texts are usually multi-oriented and using DWT helps to 
find the edge details in the horizontal, vertical and diagonal 
simultaneously. 

III. PROPOSED METHODOLOGY 
The flowchart of the proposed framework for text 

localization video is shown in fig. 1. The details of each 
processing block are discussed below. 

 
 Fig. 1 Flowchart of the proposed method  

 

A. Key Frame Extraction 
A video comprises of number of frames which run in 

succession to appear as a seamless video. When a video is shot 
the pictures are usually taken contiguously by a single camera 
and represent a continuous action in time and space. These 
basic temporal units of a video sequence are called shots. Shots 
are separated from one another by gradual and abrupt 
transitions. These transitions can be detected by extracting the 
characteristic features of each frame and if the dissimilarity 
index is very high for consecutive frames then it marks the 

presence of a shot transition. In the proposed model, a shot is 
detected based on the color moments [5] of the frames and 
Euclidean distance measure is used to measure the congruity 
between the frames. 

To compute the color moments, first the RGB values of 
each frame are converted into YIQ color model. YIQ color 
map isolates the luminance  and chrominance  &  
components. The Intensity image  is given by the equation 
below: 

               (1) 

 Formula for the calculation of ;  color 
moment of the  color component is given by [5] : 

                      (2) 

where,  is the intensity of the   color component of 
the   pixel of a frame and   is the total number of pixels in 
the frame. However for the ease in computation, here we have 
used the color moments for only the  channel of the image 
and only first 2 color moments (mean and standard deviation) 
are calculated. Based on the color moments, a feature vector is 
created for each frame which is given as : 

    (3) 

Then the Euclidean distance is calculated between the 
consequential frames   and  as follows: 

           (4) 

where  and q is set 
to 2. If    then a key frame is detected. Threshold    is 
set as equal to mean of all such Euclidean distances. 

B. Edge Map Extraction 
1) 2-d Discrete Wavelet Transform: Once the key frames are 

extracted, each frame is converted into a gray-scale image 
if it is a colored video frame. Discrete wavelet transform 
(DWT) [6] is one of the useful transforms for multi- 
resolution analysis of images. In two-dimensional DWT, 
the input image signal is decomposed into four subbands, 
viz. low-low (LL), low-high (LH), high-low (HL), and 
high-high (HH). This is accomplished by first filtering the 
image along the row and is decimated by two. The sub-
image thus obtained is filtered along the column and 
decimate it by two. LL sub-band provides an average 
component of the image while LH, HL and HH 
components provide horizontal, vertical and diagonal 
detail components respectively. Usually, the text contains 
all three types of the edges provided by the detail 
components. The primary reason for using 2-d DWT for 
edge extraction is that it can detect all three kinds of 
edges simultaneously as compared to traditional edge 
detectors, as a result this reduces the processing time. 
Another advantage of using DWT is that it can remove 
noise while other edge detectors falsely identify noise 
pixels as edge pixels. 
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E. Text Localization 
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The performance evaluation of the method is done using 
the well-known existing method of 'Precision and Recall' 
and F-measure. 
 

         (8)
 

          (9) 

where, false positives are those regions in the image which 
have been detected as text regions, but in actual are not 
text regions. False Negatives are those candidate regions in 
the image which are actually text regions, but have not 
been detected. F-measure is the combined measure that 
expresses precision and recall trade off. It is given as 
follows: 
 
          (10) 
 
The final number of blocks detected for text localization 
are manually counted and categorized as follows: 
1) Candidate text blocks (CTB): is the total number of 

blocks detected. 
2) True text blocks (TTB): is the number of the 

candidate blocks which contain text. 
3) False text blocks (FTB): is the number of falsely 

detected text blocks i.e., blocks without text 
characters. 

4) Missing text blocks (MTB): is the number of 
incomplete detected text blocks i.e., blocks with 
missing text characters. 
 

Using above parameter values, precision, recall and F-
measure were calculated for different types of videos and 
the results thus obtained are tabulated below: 

 
                                  TABLE I. 

COMPARISON METRICS FOR SAMPLE VIDEOS 
 

 
Test videos Key 

Frames 
CTB Precision 

(%) 

Recall 

(%) 

F-measure 

(%) 

Cartoon 
Video 

9 9 100 100 100 

Sports Clip 21 41 87.8 85.7 86 

Educational 
Video 

7 21 72 90 80 

      
      
      

The results show that the suggested method has a good 
detection rate and recall for both, video frames and still 
images. 
 

V. CONCLUSIONS 
In this paper, we have suggested a simple and efficient hybrid 
algorithm to localize the text contained in the video frames. 
The method gives good result for still images also. The key 
frame extraction and use of 2-D DWT increases the efficiency 
of the algorithm by decreasing the computational time. The 
thresholding technique used for binarization is dynamic and is 
based on the maximum gradient difference magnitude. It gives 
different thresholds for different images. Limitation of this 
method is that it can only partially detect the text in the video 
frames with complex backgrounds and high illumination. The 
method fails to localize the text when the background and text 
intensity are comparable. Future work in this method can 
focus on first categorize the images into low resolution and 
high resolution images and then perform different algorithms 
based on the image category. 
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