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ABSTRACT 

Growing population of blind and visually impaired (VI) people triggers the need of development of assistive technology like 

Electronic travel aid for them. Availability of economical image acquiring devices like digital cameras, increasing use of 

Computer vision and mobile computing are the powerful reasons attracting researcher to develop a variety of portable or wearable 

navigation systems to assist visually impaired people during navigation in known or unknown, indoor or outdoor environments. 

Text recognition is one of the software tools enables a VI person to read the scene automatically. Lots of research has been done 

on character recognition in printed document resulting high recognition rates. However, it is a very challenging task to develop a 

robust system which can extract and recognize the texts from scenic images captured by camera due to complex backgrounds, the 

various text font sizes, different line orientations and non-uniform illumination and hence, it is still an active research nowadays. 

Taking this into consideration, this paper discusses an approach to develop a robust system to automatically detect, extract and 

recognize text from an image/ video which further converts recognized text into speech. This software system can be incorporated 

with hardware to develop Electronic travel aid for visually impaired people in future. 

 

Keywords —Image Acquisition, Image Enhancement, Text Localization, Text extraction, Pattern matching, Text to Speech 

conversion. 

 

1. INTRODUCTION 

Visual impairment is a term experts uses to describe any 

vision loss whether it is total or partial blindness which is not 

fixable even with eyeglasses/ contact lenses. Loss of vision is 

often accompanied by loss of independence. It affects almost 

every daily activity like walking, driving, reading and 

recognizing objects, places [1]. The number of visually 

impaired (VI) people is increasing due to diabetic 

retinopathy, age related macular degeneration, childhood 

blindness, number of eye infections, traffic accidents and other 

causes. Hence, it is necessary to develop an Electronic Travel 

Aid (ETA) with smart algorithm to extract information from 

surroundings to satisfy the need of VI community.  

ETAs transform visual environmental cues into another 

sensory modality helping visually impaired people to travel 

with a great degree of physiological comfort and independence 

[2]. Nowadays, most of the commercially available ETAs and 

some are laboratory prototypes are wearable devices based on 

either ultrasound or infrared technology. Despite of a couple of 

advantages, there are few drawbacks in the system like need of 

more no. of sensors (approx. 6-8), Bulky processing system, 

Detection of Object with distance but not dimensions, etc. [3]. 

Moreover, two separate travel aids required, one for indoor 

and other for outdoor navigation.  

Computer Vision is a field which develops theoretical and 

algorithmic basis by which useful information can be extracted 
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and analyzed automatically from an observed image [14]. 

There are many advantages of using computer vision instead 

of ultrasonic or infrared technology for developing ETAs. 

Some of the advantages are: 1. Number of Camera sensors 

required to scan the environment is either 1 or 2. Hence, Cost 

reduction of product.  2. As less no. of sensors required, there 

will be low Power consumption and reduction in weight. 

3. Relative depth as well as dimension of the obstacle can be 

calculated using Computer vision technology. 

Hence, Computer vision is a powerful tool with great potential 

to enable a range of assistive technologies to aid visually 

impaired people. Computer vision most closely related with 

fields like Image processing, image analysis and machine 

vision. Hence, use of computer vision systems and image 

processing techniques will support VI people in terms of 

mobility, wayfinding and printed information access. Text data 

present in images (street boards, milestones, shop names, etc.) 

plays a vital role in navigation. Taking this into consideration, 

this paper attempts to detect and recognize text from 

surrounding & then converting into speech to help VI people 

in navigation. 

 

The remainder of this paper is organized as follows.  Literature 

Review is presented in Section II. Section III describes Design 

Architecture of a system. Section IV presents experimental 

results and discussion and Section V discusses conclusion and 

future scope. 

 

2. LITERATURE REVIEW 

Text is one of the most expressive means of communications, 

and can be embedded in images and video frames carry much 

semantic information for visual content understanding and 

retrieval. There are two types of texts in images or video 

sequences, namely, the scene texts and the artificial texts 

depending on its source whether it is artificial i.e. computer 

generated or scene image captured by camera sensors [5]. 

Figure 1 shows examples of Scene Text and Artificial Text. 

                 
                                          (i) 

                
                                           (ii)           

Figure 1: Text embedded in i) Scene image ii) Artificial image 

From earlier research, it is found that text extraction from 

scene image is more complicated than artificial or document 

image. Text recognition from printed/ artificial image has been 

focused for many years, resulting high recognition rates 

(higher than 99 percent) but Scene text has nearly 80-90%. 

This is because Scene text faces some challenges such as 

uneven lighting, Blurring, Degradation due to noise, variety of 

font styles and sizes, multilingual environment of image. 

Hence, Text detection in natural images has gained more 

attention nowadays as it is a primary step towards fully 

autonomous text recognition. Figure 2 shows challenges faced 

by Scene text detection. 

 

Figure 2: Challenges faced in Scene Text Detection: a) Scene 

complexity  b) Fonts variations  c) Blurring  d) Perspective 

distortion  e) Multilingual environment  f) Uneven lighting 

 

 Different video text extraction techniques like multi-frame 

integration strategy (improving text resolution, depressing 

video backgrounds or enforcing text recognition Results), 

Multi-frame up-sampling and frame selection, Spatial-

temporal analysis etc. to extract text from video database 

discussed in [7]. 

 Various Enhancement & localization techniques which 

provides better solution to uneven lighting problem are 

surveyed in [4].  

 There are several methods available like Lucy Richardson 

algorithm, Blind de convolution, Wiener filtering for de-

blurring the blurred images which are described in [8]. 

 Time warping algorithm for character recognition from 

perspective distorted image is proposed in [11]. 
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 Algorithm for Devanagari Text Extraction from Natural 

Scene Images implemented in [9]. A comprehensive Method 

for Multilingual Video Text Detection, Localization and 

Extraction is proposed in [12]. 

From above researches it is observed that they attempt to 

overcome the challenges faced during scene text extraction.  

Typically, Scene Text detection process consists of various 

steps like Preprocessing, Text Localization, Binarization and 

Thresholding, Extraction, Enhancement and Recognition. For 

convenience, system can be divided into three stages: 1. Pre-

processing stage 2.Processing stage 3. Post processing stage. 

Pre-processing stage uses some enhancement algorithms to 

eliminate noise, blurring effect and uneven lighting. 

Processing stage includes Text Localization, Extraction, and 

Segmentation which uses sophisticated methods. Third stage is 

Text recognition stage which is applied after processing stage. 

Figure 3 shows the generalized block diagram of Text 

detection process. 

 
Figure 3: Generalized Block diagram of Text Detection system 

 

Typical text detection system includes a collection of 

operations that apply successive transformations on an image. 

Preliminary step is image preprocessing in any Text detection 

system. Scene image can be mixed with noise like Salt and 

pepper noise, Impulse noise etc. or it can be blurred due 

motion of camera during acquisition or Scene degradation due 

to poor lighting condition. To improve quality of degraded 

image, enhancement techniques like histogram equalization 

(for Contrast enhancement), filtering (for noise and blur 

removal), Morphological operations (to removes holes), etc. 

are applied. 

 

Text Detection step takes input as enhanced image or video 

frame and decides whether it contains text or not. It also 

identifies the text regions in an image whereas Text 

Localization merges the text regions to formulate the text 

objects and define the tight bounds around the text objects. It 

is the most challenging and difficult part of extraction process. 

 

Generally, text detection methods can be classified as either 

edge-based, connected-component based and texture-based 

methods [10]. Sobel, Roberts, Prewitt, Canny edge detectors 

and Hough transform are widely used techniques to detect 

edges from image. For this, text should have a reasonably high 

contrast with respect to the background in order to detect the 

edges. So, it may produce many false positives in complex 

background resulting less accuracy.  Texture based approach is 

based on variation of gray levels in pixels of image. Texture 

features including Fourier Transform, Discrete Cosine 

Transform (DCT), Wavelet, Local Binary Patterns (LBP), and 

Histogram of Oriented Gradients (HOG) are used to localize 

text. Texture based methods are effective for detecting dense 

characters but they might not detect sparse characters, i.e. 

signs in scene images which lack significant texture properties. 

Also, there are different texture types like Smooth, Grainy or 

Coarse, text extraction becomes more complex using this 

approach. Connected Component based approach uses graph 

algorithm, where text is considered as combination of 

connected components. It is uniquely labeled based on 

heuristics about features, i.e., color similarity and spatial 

layout. This approach does not work well for all video images 

because it assumes that text pixels in the same region have 

similar colors or grayscale intensities [13]. But it is easy and 

fast.  

 

Text Tracking is applied to video data only. This stage exploits 

temporal occurrences of the same text object in multiple 

consecutive frames. Region-based methods are based on 

observations that text regions have distinct characteristics from 

non text regions such as distinctive gradient distribution, 

texture and structure. They are used to extract text from an 

image. Recognition can be done using neural network 

techniques, Template matching, Pattern recognition, Feature 

learning methods, etc. Each technique has its pros and cons 

based on parameters like speed, accuracy, complexity, etc. 

 

Hence, from literature survey it is found that, only single 

method is insufficient for overall text detection and extraction 

system. To achieve better performance, it is necessary to 



 
INTERNATIONAL JOURNAL FOR RESEARCH IN EMERGING SCIENCE AND TECHNOLOGY, VOLUME-3, ISSUE-6, JUN-2016                                      E-ISSN: 2349-761 

 

VOLUME-3, ISSUE-6, JUN-2016                                                COPYRIGHT © 2016 IJREST, ALL RIGHT RESERVED                                                                                                    43 

develop an appropriate algorithm to combine these techniques 

for Scene text detection and recognition [6]. 

 

3. DESIGN ARCHITECTURE 

Automatic text detection and recognition system for visually 

impaired people has been designed based on image processing 

and Computer vision techniques as shown in Figure 4. For 

convenience, System is divided into three stages: I. Image 

Acquisition II. Image Processing III. Text to Speech 

conversion (T2S).  

 

 
Figure 4: Design Architecture of a system 

 

I.  Acquisition stage:  

It acquires high resolution video from camera. This video will 

be broken into different frames. Each frame will act as 

separate image. Frame rate is decided (usually 1 frame per 2 

second) so that it does not consume more memory and 

processing will become easier on lesser frames. If frame rate is 

set high, consecutive frames will be similar resulting wastage 

of memory and time for processing. Camera fixation/ position 

problems like blurring/degradation due to motion of user, 

perspective distortion due to different angles of the object 

formed with camera lens axis which is already discussed 

earlier. So, care must be taken while fixing camera of the 

system. Output of this system i.e. frames are given to next 

stage (Processing stage). 

II. Image Processing: 

For convenience, it is subdivided into three secondary stages: 

A. Pre-processing B. Processing C. Post processing 

A. Pre-Processing:  

First step is conversion of RGB image/ frame from into 

Grayscale image. It makes further processing simpler. Pre-

processing stage uses some enhancement techniques to 

eliminate challenges created by noise, blurring effect and 

uneven lighting. Salt and pepper noise can corrupt the image, 

where the noisy pixels can take only the maximum and 

minimum values in the dynamic range i.e. black dot on white 

background (pepper) and white dot on black background (salt) 

which degrades the text extraction performance of system 

[18]. To remove such type of noise, standard median filter 

(SMF), which is a non-linear filter used due to its good de-

noising power and computational efficiency. Removal of this 

type of noise in a system is shown in Figure 3.2.  

   

Figure 5: Salt and pepper noise removal 

Histogram Equalization method is used for Contrast 

enhancement which eliminates the problem of bad 

illumination effecting text detection accuracy. Figure 6 shows 

an example of Contrast enhancement using histogram 

equalization. 

 

Figure 6: Contrast enhancement 

Blurring can be generally removed using de-blurring 

techniques like Lucy Richardson algorithm, Blind de-

convolution algorithm, Wiener de blurring techniques [6].  

Wiener filter is selected which is a natural extension of the 

inverse filter when noises are present. Figure 7 shows an 

example of De-blurring. It is observed that before de-blurring 
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‗h‘ letter has vertical break in between. So, it cannot be 

detected in further step. But de-blurring removes this break. 

   

Figure 7: De-blurring of an image (a) Blurred image;             

(b) Binarized image without filtering; (c) Binarization after 

De-blurring  

B. Processing:  

Enhanced image from previous block is given to Processing 

stage where text detection and extraction is done. Binarization 

(converting into black and white image) is performed on input 

image making it easier for Text detection and extraction. 

Morphological operations like dilation/ erosion, opening/ 

closing, etc. are applied to remove any holes and filling region 

of text. Combination of connected component (CC) & region 

based approach is applied on this Binarized image. Applying 

CC based analysis, areas having text similar patterns with 

white pixels on dark background, are detected. Using feature 

extraction algorithm, these detected areas are extracted on 

separate windows. Scene image requires preprocessing 

whereas Binarized Document image is directly fed to Text 

detection block. From figure 8, it is observed that false 

detections are present due to some amount of noise in scene 

image with Real text of image even though it is preprocessed. 

This false detection reduces accuracy of the system.  

 
Figure 8: Text Detection and Extraction 

C. Post-Processing:  

The process of recognizing a pattern is basically dealt with by 

three possible approaches: Statistical, Syntactic and Neural 

approach [15]. The Statistical approach is based on decision 

making (the probabilistic model), the syntactic approach deals 

with the structural description of pattern and Neural approach 

is based on training the system with a large input data set and 

storing the weights which are used later for recognition of 

trained patterns. A survey on character recognition shows that 

the syntactic and neural approaches have gained widespread 

attention compared to the decision theoretic approach due to 

their simplicity and efficiency. For our system, Syntactic 

approach has been chosen to recognize the character from 

image/video. Extracted features from earlier stage are passed 

through the following two stages to achieve recognition:  

i. Normalization.   ii. Recognition using template matching.  

i. Normalization: In this phase, extracted characters/features 

are refined to fit the characters into a window without white 

spaces on all four sides. Each character image is normalized to 

a size of 30x30 as shown in figure 3.7. This mapping is used to 

map every pixel of the original image to the corresponding 

pixel in the normalized image.  

 

Figure 9: Normalization of ‗τ‘  letter 

ii. Template matching: Template matching for character 

recognition is straightforward and reliable. This method is 

more tolerant to noise i.e. False detection. In this approach, 

templates are normalized to 30x30 and stored in the database. 

The extracted character, after normalization, is matched with 

all the characters in the database using a Hamming distance 

approach. This approach is shown in equations 1 and 2.                                       

                                        ……   (1)                                                                                

Where, 

mismatch (i, j) = 1 ,  if original(i, j) ≠ extracted(i, j)        

                         = 0 ,  if original(i, j) = extracted(i, j)  …….. (2)  

where nrows and ncols are the number of rows and columns in 

the original and extracted images. Here, nrows = ncols= 30, as 

the image is normalized to 30x30. The mismatch for each of 

the extracted characters is found by comparison with the 

original characters in the database and the character with the 

least mismatch value is taken as the recognized character. The 

database consists of 90 characters classified into four classes 
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like alphabetical1 (capital), alphabetical2 (small letters), 

numerical (digits and symbols) and Special characters 

(punctuation marks etc.). Figure 10 shows output of text 

recognition system. It consists of two steps: Character 

recognition followed by Word formation. This combination of 

algorithms is easy to develop and accurate. 

 

Figure 10: Text Recognition Output 

III. Text to Speech (T2S) conversion   

This block converts the recognize texts into speech. Visually 

impaired person will hear this audio speech of recognized text 

and act accordingly. It is necessary to convert recognized text 

into speech as audio is the only medium through which 

visually impaired people can sense the scene text.  So, output 

speech should be accurate and processing speed of conversion 

should be fast and simple to use it as an ‗Electronic Travel 

Aid‘ (ETA). LabVIEW software has inbuilt .NET objects to 

convert text into speech which is fast as well as accurate. 

Hence, it is chosen as Text to Speech conversion software. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11: Text to Speech conversion 

 

4.  EXPERIMENTAL RESULTS 

    

 

 

 

      
 

    

  

  Figure 12: Result of a system  

All the blocks discussed in previous section are joined together 

to form a complete Automatic Text detection and recognition 

system. The output of each block is shown in Figure 12. 

 

First image block shows the output of preprocessing stage 

including binarization. After preprocessing, text is detected 

and extracted from image shown in second and third block 

image. Pattern matching algorithm developed on MATLAB 

software recognizes text from extracted text and save it in a 

text file which is read by LabVIEW software where T2S 

conversion is performed to produce speech output. This 

system works extremely well for artificial text in image as 

well as produces decent results for Scene text. From the result 

obtained it is found that this system has produces good 

accuracy & it is fast. 
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5.  CONCLUSION 

In this paper, design and implementation of Automatic Scene 

text detection and recognition system for visually impaired 

people has been discussed. Combining different techniques for 

Text detection and extraction results into accurate and better 

system than using single technique for overall system. Text 

recognition is successfully performed using pattern matching 

technique. After successful recognition, text is converted into 

audio output. This study develops a software algorithm which 

will be embedded into hardware to provide Mobility, Way 

finding, printed information access & robustness in 

uncontrolled environment. Using this system, Travel aid can 

be developed to assist visually impaired people during 

navigation in known or unknown, indoor or outdoor 

environments.  

 

REFERENCES 

[1]  Roberto Manduchi and James Coughlan, ―Computer 

Vision Without Sight‖,Communications of the  ACM, 

Vol.55, no.1, pp. 96-104, Jan.2012. 

[2]  Ashwini Naik, Dr. M.S. Panse, ―Modeling of Ultrasonic 

Sensor for Range Measurement for Visually Impaired‖, 

International Journal of Emerging Technology and 

Advanced Engineering (IJETAE), Volume 2, Issue 4, pp. 

672-675, 2012. 

[3]  Shrugal Varde, Prof. M.S. Panse, ―Computer Vision 

Based Travel Aid for Blind‖, International Journal 

(IJLTEMAS), vol. 4, Issue 8, pp. 58-63, Aug. 2015. 

[4]  Qixiang Ye and David Doermann, ―Text Detection and 

Recognition in Imagery: A Survey‖, IEEE Transactions 

on Pattern Analysis and Machine Intelligence, Vol. 37, 

No.7, pp.1480-1500, July 2015. 

[5]  M Sharmila Kumari, Akshatha, ―Local Features based 

Text Detection Techniques in Document Images,‖ 

International Conference on Information and 

Communication Technologies (ICICT), pp. 6-11, 2014. 

[6]  Akhilesh Panchal, Shrugal Varde, Dr.Prof.M.S.Panse, 

―Comparative study of Image processing techniques used 

for Scene text detection and extraction‖, International 

Journal of Engineering Research and General Science 

(IJERGS), Vol-4, Issue-2, pp.183-188, 2016. 

[7]  C.P. Sumathi, N. Priya, ‗Analysis of an Automatic Text 

Content Extraction Approach in Noisy Video Images‘, 

International Journal of Computer Applications (0975 – 

8887) Volume 69– No.4, May 2013 

[8]  Sonia George, Noopa Jagdeesh, ‗A Survey on Text 

Detection and Recognition from Blurred Images‘, 

International Journal of Advanced Research Trends in 

Engineering and Technology(IJARTET), Vol. II, Special 

Issue X, pp. 1180-1184, March 2015. 

[9]  Hrishav Raj, Rajib Ghosh, ‗Devanagari Text Extraction 

from Natural Scene Images‘, IEEE International 

Conference on Advances in  Computing,Communications 

and Informatics (ICACCI), pp.513-517, 2014. 

[10]  Andrej Ikica, Peter Peer, ―An improved edge profile based 

method for text detection in images of natural scenes‖, 

IEEE EUROCON- International Conference on Computer 

as a Tool, pp.1-4, 2011. 

[11]  Linlin Li, Chew Lim Tan, ‗Character Recognition under 

Severe Perspective Distortion, IEEE 19th International 

Conference on Pattern Recognition(ICPR), pp.1-4, 2008. 

[12]  Michael R. Lyu, Jiqiang Song and Min Cai, ‗A 

Comprehensive Method for Multilingual Video Text 

Detection, Localization, and Extraction‘, IEEE 

Transactions on Circuits And Systems For Video 

Technology, Vol. 15, No. 2, pp.243-255, February 2005. 

[13]  Akhilesh Panchal, Shrugal Varde, M.S.Panse, ―Character 

Detection and Recognition System for Visually Impaired 

People‖, IEEE International Conference On Recent 

Trends In Electronics, Information & Communication 

Technology(RTEICT), pp.1546-1550, 2016. 

[14]  Rishika Poddar, Prashant Iyer, ―Computer Vision‖,  

Nandu publications, First edition, 2012. 

[15]  Muhammad Sarfaraz, ―Computer-Aided Intelligent 

Recognition Techniques & Applications‖, John Wiley & 

Sons Ltd., pp. 25-30, 2005. 

 


