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Abstract: Natural Scene Image based text Recognition is a 

prevalent and exciting research field in computer vision in recent 

years. For visually impaired people there are some assistive 

devices which make them to sense the scene images through text 

extraction. The first and crucial task of the assistive device for text 

extraction is to detect the text in scene images. This paper 

proposes a transfer learning based approach with pre-trained 

CNN model to classify the text and non-text images. AlexNet is the 

pre-trained architecture that is used as binary classifier. The first 

5 convolution layers of the AlexNet are freezed. The last 3 layers 

are fully connected layers, in which the final output layer is 

modified to size 2, as this is the binary classifier. The images in the 

dataset must be preprocessed either before training or testing. The 

preprocessing consists of Denoising and Augmentation. 

Denoising removes the noise in the input image using Denoising 

Convolution Neural Network (DnCNN). Data Augmentation 

includes image resizing, because AlexNet only accepts the RBG 

images of size 256x256. The proposed model has achieved the 

accuracy of 99% in classifying the test dataset. 

 

Index Terms: Scene Text detection, Transfer learning, Alexnet, 

Classification, DnCNN.  

I. INTRODUCTION 

According to recent statistics of World health organization 

(WHO) there are 1.3 billion people suffering from distance or 

near vision impairment. Scene text reading is attributable to 

many real-world applications including assisting persons with 

visual impairments, robotic vision, unmanned vehicle 

navigation, human–computer interaction, and geo-location 

[1]. Several research contributions are happening with visual 

substitutions and assistive technology devices are proposed to 

address these issues. Cameras are used to capturing pictures 

of the scene, but fail to process and classify the scene due to 

some limitations. There are two steps in the processing of 

natural scene text images, (a) text to be detected in the images 

and (b) text to be extracted and recognized in the images [2]. 

For visually impaired people the text present in the images 

should be available, which helps for their mobility in indoor 
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and outdoor environment. Their navigation will become safer 

if they can understand the presence of sign boards or any kind 

of notice boards present in their surroundings.  

The initial step to achieve this is to distinguish the scene 

images whether they contain text or not. After this 

classification, all the non-text images are ignored. Only the 

text images are taken into consideration and further the text 

detection and extraction can be performed. After text 

extraction this can be converted into speech, which will be fed 

to visually impaired people to help them in their independent 

mobility. 

For this text and non-text image classification, Convolution 

Neural Networks (CNN) are widely used because of their 

ability and accuracy of image classification. There are 3 

categories of using the CNNs for image classification.  

 

1. Training the CNN from scratch to classify text and 

non-text images 

2. Perform fine-tuning by modifying some layers of the 

feature extraction part of any pre-trained network 

3. Perform transfer learning by modifying the output 

layer of pre-trained network and freezing the whole 

feature extraction part the network 

There are many CNN, those were already trained well by 

experts for classifying the images. Train the network from 

scratch is very difficult and time consuming task. Fine tuning 

is preferable only in the situations like, our current task is not 

exactly fulfilled by the classification methodology of any 

existing pre-trained model and there is a need to re-train the 

feature extraction layers by modifying the weights. This fine 

tuning is the task which should be performed carefully to 

achieve the better performance of the resulted network for the 

required task. Transfer learning is the simple and effective 

mode of using the existing pre-trained network by simply 

replacing the size of output layer by the desired number of 

classes.  

Many pre-trained models are available for image 

classification. Some of the popular Convolution Neural 

Network Architectures are: 

a. AlexNet 

b. VGGNet  

c. GoogLeNet 

d. ResNet 

e. MobileNet 

All of these models are popular according to the respective 

applications. In the proposed work, we are selecting AlexNet 

of text and non-text image 

classification.  
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AlexNet is the first deep neural network that gained the better 

ImageNet classification accuracy by a significant stride. It 

consists of 5 convolution layers followed by 3 fully connected 

layers. It resolved the vanishing gradient problem by 

replacing sigmoid activation function with ReLU activation. 

This network also solved the over-fitting problem by 

introducing Dropout layer after each Fully Connected layer of 

classification part.  

II. RELATED WORK 

Many works have been proposed to classify text images 

from non-text images using various CNN architectures. Xiang 

Bai et.al. [6] have proposed the text and non-text image 

classification using multi scale spatial partition network 

(MSP-net). The input image is segmented as blocks and the 

text in the image is predicted by checking the each block of 

the image. In single forward propagation, this network can 

classify the images by predicting the all blocks 

simultaneously. This model achieved good accuracy with less 

time. But some times the model classifies wrongly if the scene 

image with low illumination conditions. Boris Epshtein et 

al.[7] defined a method of detecting text in scene images using 

Stroke Width Transform. This method is not using an CNN 

but uses an image operator to detect thepresence of text in the 

image pixels. It’s performance is good and it can detect the 

texts of various fonts and languages. 

Pengyuan Lyu et al [8] have used multi dimentiona 

recurrent neural network(MDRNN) to distinguish the text and 

non-text naturel images. This model gives the block level 

predictions by considering region pixels and dependencies 

among the local pixels. This performs well but much complex 

as it is using both CNN and MDRNN for text detection in the 

images. 

   Nikhil Damodaran et al [9] haveproposed the scene 

classification with transfer learning. A pre trained CNN called 

AlexNet is used only for feature extraction and Support 

Vector Machine(SVM) and Multi Layer Perceptron(MLP)is 

used for classification.  

 Zengxi Li et al [10] have proposed a compact CNN 

Transfer learning model for small scale image classification. 

In general, ImageNet CNNs have high complexity and 

requires GPU computing for faster performance. To 

overcome those drawbacks, transfer learning is decomposed 

into fine tuning and joint learning stages. It is much 

complicated process and it is not essential to implement this 

model for binary classification. 

III. PROPOSED METHOD 

A. System Block Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.1: Block diagram of proposed method 

B. Dataset 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.2: Dataset split-up 

 

 

The entire data set is divided into 7:2:1 ratio for Training, 

Validation and testing data respectively.   

  

Table.1: Training, Validation and Testing Data 

 

C. Preprocessing 

Pre-processing of Input image data is an essential step 

before the execution of algorithm on images. This step 

removes the complexity and the execution time of the entire 

algorithm by eliminating the unnecessary processing of image 

data at the time of execution.  

 

Denoising  

For Denoising the input image, a feed forward Denoising 

Convolution Neural Network (DnCNN) is used. This DnCNN 

can handle Gaussian Denoising with unknown noise level. 

This can also detect the simple nosie level and other high 

frequency artifacts of images. 

 CNN can be trained to improve the image resolution and 

remove JPEG image compression artifacts. CNN can be 

trained as per the requirement for Denoising and that DnCNN 

is going to fit for the respective applications. DnCNN not only 

removes the noise from the images but also benefited by GPU 

computing. 
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Data Augmentation 

Data Augmentation is the major part of pre-processing. This 

involves many techniques as mentioned below: 

i. Resizing 

ii. Scaling 

iii. Translation 

iv. Rotation 

v. Flipping 

vi. Adding Salt and Pepper noise 

vii. Lightening Conditions 

viii. Perspective Transform 

Among these data augmentation techniques, the particular 

operation can be chosen and applied to the images based on 

the requirement. AlexNet accepts RBG images of size 

256x256. So all the training and testing images should be 

resized to 256x256. So, at present, Image resizing is the only 

augmentation technique that is going to be applied.  

Image resizing is the primary part of data augmentation. 

Before feeding the image to a neural network, it must be 

resized according to the requirement of the respective 

network with which we are going to work on. All images must 

be resized to process them into batches. 

 

 

D. Alexnet Transfer learning Architecture 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.3: CNN transfer learning Architecture (Alexnet) 

Many pre-trained models were used as mentioned in the 

Literature Survey to distinguish the text and non-text images. 

In this paper, we are using AlexNet to perform transfer 

learning in order to classify test and non-text images.  

While performing transfer learning, we are freezing the 

feature extraction part of the AlexNet and only modifying the 

classification part of the network. AlexNet is trained on 

ImageNet dataset, which can classify 1000 types of images. 

So, the output layer is the fully connected layer of size 1000 

with ‘softmax’ activation function. The proposed 

methodology replaces 1000 with 2 as the network is going to 

classify only 2 classes i.e. the input image contains text or not. 

After this modification, the network should be trained on the 

dataset of text and non-text images as mentioned in the 

respective ratio of TNTIDB1000. 

E. Sample data from training 

 
Figure.4: Sample training Data 

This is the set of training data of 16 images that has been 

chosen randomly with their corresponding labels. 

 The implementation of the proposed system is done using 

MATLAB. Training and the validation process of this binary 

classification model is plotted in Results section, with 

desirable level of accuracy.  

MATLAB provides the easy and clear path to produce the 

result regarding the performance of the model.  
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 IV. RESULTS AND DISCUSSIONS 

A. Training and Validation 

 
 

Figure.5: Training and Validation Process 

 

This is the   training  and validation graph  which contains   

the smooth transition in  accuracy curve which gains 99% . 

The loss curve  is depicting significantly  less loss in the 

training process 

B. Confusion Matrix 

The performance of the classification model is often 

described by a table called ‘confusion matrix’. The accuracy 

of the binary classifier can be calculated from the below 

formula: 

True Positives: No.of Text images those are classified as 

they are 

True Negatives : No.of Non-Text images those are 

classified as they are 

 

*100
Im

Accuracy

TruePositives TrueNegatives

Total ages



                        (1) 

 

  
50 49

*100 99%
100


   

 
Figure.6: Confusion Matrix 

C. Predicted Outputs 
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Figure.7: Predicted Classes testing Images 

 

Classified. The accuracy is calculated for each test image 

using confusion matrix. 

V. CONCLUSION 

The presented work includes the simple implementation of 

transfer learning using the classical AlexNet for binary 

classification of scene images based on whether it contains 

text or not. The experimental results have shown that the 

accuracy of the classification model is 99%, which is too 

impressive. The suggested application of the present work is 

that, this can be used as the preliminary step for scene text 

extraction for visually impaired people. In future, this work 

can be further extended by using a CNN architecture for text 

detection, text recognition and text extraction which can be 

further converted into speech for visually impaired people. 

This can be modeled as a prototype device to assist the 

navigation of blind people. 
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