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Abstract

The Phone Reader is an Android application
that reads text extracted from a photo
taken with a mobile Android phone. It uses
Tesseract OCR to provide accurate character
recognition in the image, and Apertium
translator engine to translate the extracted
text. It aims to help people with reading
disabilities, or illiterates and non-native
speakers, to hear the content of text they
have difficulties to read. The system provides
a user friendly client interface that commu-
nicates with a remote server; and the latter
processes uploaded images to extract the text
contained in it.

ACM Computing Classification System
B.4.1 [Data Communications Devices]: Re-
ceivers (voice, data, image)
I.2.7 [[Natural Language Processing ]: Speech
recognition and synthesis
I.4 [Image Processing And Computer Vision]:
Image processing software
I.7.5 [Document Capture]: Graphics Recog-
nition And Interpretation, Optical character
recognition (OCR), Scanning

General Terms: Android application,
Text reading software, OCR (Optical Charac-
ter Recognition)

Keywords:
Phone Reader, Image processing, Android

application, OCR (Optical Character Recog-
nition), Text recognition, Text-To-Speech,
Text translation, Text extraction, blind or
visually impaired.

1 INTRODUCTION

In today’s society, mobile phones offer a wide
variety of functionalities that are not always
related to calling or sending messages. Those
functionalities include web browsing, playing
games or music, banking, taking photos and
so much more. The Phone Reader is an An-
droid application that aims to allow the user
to hear a text contained in a picture that has
been taken with a mobile phone. It is an ap-
plication meant to help those who cannot read
a text they encounter, like non-native speak-
ers, the visually impaired and the blind peo-
ple, estimated at 285 millions in 2010 by the
World Health Organization [8]. This project
is mainly related to image processing to rec-
ognize characters in an image.

This paper is divided into four other sec-
tions. In the next section, we describe and
discuss the previous work related to mobile
applications helping people read; in the third
section, we explain the problem and the pro-
posed idea. The fourth section presents the
results obtained from testing our system; and
the last section is the conclusion, in which we
also discuss further work.
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2 RELATED WORK

In this section, we review related works to the
Phone Reader.

2.1 Mobile text reading systems

On one side, systems such as the knf-
bREADER [11], R-MAP Android [10] or Cap-
tura Talk 1 are text reading mobile applica-
tions that use an OCR (Optical Character
Recognition) program to extract text from im-
ages.
Captura Talk, which is an Android applica-
tion, uses a commercial OCR (ABBYY Mo-
bile OCR Engine 3.00) and a Text-To-Speech
(TTS) engine to enable the user to hear the
content of the text. As it recognizes and trans-
lates text in more than twenty languages, and
includes a talking word processor, it can be
used for people trying to learn a language [4].
However, even though the knfbREADER is
very similar to Captura Talk, it does not in-
clude a talking word processor. The Phone
Reader Application, implemented in 2009 by
Computer Science Honours students from the
university of Western Cape [3], and R-MAP
Android [10] are similar systems as they are
both low cost systems that run on Android
devices, and perform TTS for blind users.
On the other side, some other text reading sys-
tems do not necessarily require OCR. Trine-
tra Grocery shopping assistant [7] assists blind
users when they are doing their grocery shop-
ping, in a way that their phone can tell them
which item is on the shelf in the store, based
on the product-level identification. Moreover,
Trinetra also offers a Currency identifier sys-
tem [7] which consists of taking a picture of a
US currency note and hear its value. This sys-
tem uses the phone’s camera to take the photo
of the currency note and the Microsoft’s on-
line Lincoln object-recognition technology to
identify the currency note.

1www.capturatalk.com

2.2 Mobile object recognition sys-
tems

Some systems like Vizwiz [1] or CrowdSearch
[13] use crowd-sourcing to improve object
recognition from images, they both run of
Iphone.
Vizwiz is for blind users. When a user send
a photo he has taken with his phone to a re-
mote server, the system also allows him to ask
a question about the picture. The answers
are given by humans employed to do that job.
It is costly, but it provides accurate results,
as those are not programmed. This system
is similar to CrowdSearch, which is an image
search system of which the results are vali-
dated by humans working on the query image.
Google Goggles was mainly designed to rec-
ognize building landmarks according the this
paper [13]. It works with good quality images.
It can scan for text contained in a picture us-
ing OCR and can also translate text in a few
languages, without performing an automatic
text-to-speech.
There are systems that offer visual search on
specific types of objects. Kooaba 2 is an im-
age recognition system that runs on iPhone,
mostly designed to recognize prints (newspa-
per, brochure), paintings, products (books,
Cd’s), and places. SnapTell 3 runs on Android
and iPhone; it was designed for books and CD
covers recognition.
Other systems allow the recognition of text
and object from images, and provide even
more functionalities other than the transla-
tion. The mobile image recognition system
presented in this paper [12] captures and rec-
ognizes video frames of a document (mostly
newspaper), not snapshots of images, enabling
the system to process different frames of the
same video until one is recognized. It uses a
client-only architecture in which the database
remains on the phone and is periodically up-
dated from the database generator. The Mul-
tifunctional Assistant For The Blind [6] is a
PDA phone that only provides audible out-

2www.kooaba.com
3www.snaptell.com
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put. It uses a multi-functionalities system in-
cluding an in-house optical character recog-
nition(OCR), audio messages recording, ob-
ject recognition, banknotes recognition, colour
recognition and the ability to listen to audio
speeches or records. Depending on the user’s
level of vision, the system offers different de-
signs of user interfaces. The only output is a
synthetic voice used to guide the user when
he is using the system. The Mobile Prod-
uct Recognition system [12] uses a set of func-
tionalities such as feature compression image
to accelerate the query processing time and
achieves the queries in less than 2 seconds.
The system does not send the whole query
image to the server, but just its smaller com-
pressed features. The image processing is im-
plemented on the phone and the query is pro-
cessed by a search in a remote database.

3 PRESENTATION OF THE
PROBLEM AND THE SO-
LUTION

3.1 Statement of the problem

Reading or understanding a text can at times
be a challenge if it is written in a foreign lan-
guage, if the reader is illiterate, or if one has
reading disabilities.
The solution to this problem is the goal of
the Phone Reader project. This latter aims to
develop a mobile application that can read a
text for the user through a mobile Android de-
vice. To use it, the user has to photograph the
text with his phone, choose a language for the
translation if necessary, and send the photo
to the server, which extracts the text in the
photo and produces its speech.

3.2 Objectives

The Phone Reader is an Android application
that can be used by different type of peo-
ple unable to read or understand a text such
as the blind, the visually impaired, the non-
native speakers and the illiterate. It has a user

friendly interface to facilitate its use by those
who cannot see.

3.3 Methodology

The system was programmed using Android
[9], which is a Linux-based operating system
for mobile devices developed by the Open
Handset Alliance.
The phone sends requests to the Apache
Server by uploading photos to it. The Apache
Server processes the client’s request by pre-
processing the image sent, before extracting
its text with the OCR (Optical Character
Recognition) program. The TTS (Text To
Speech) engine produces the speech on the
phone after performing a required translation
of the extracted text.
The programming languages used are Java
and PHP.

3.4 Design of the system

To use the Phone Reader, all the user has to
do is to take a photo of a text and select the
language for the translation, in order to hear
the content of the text, and then send the im-
age to the server. When the phone receives the
response of the request, it displays the text on
the phone screen and the user can click to hear
the text.
There are different operations taking place
when using the application, those are repre-
sented in Figure 1.
This application is composed of a client and
a server side. The client side runs on an An-
droid device and the server side is made up of
an HTTP remote server that processes images
sent by the client, and generates a readable
text file out of it.
Figure 2 describes the architecture of the
Phone Reader. The client is the phone, which
creates and sends requests to the server. The
user takes a photo of a text, and saves it in
the phone (Step 1), that image is then dis-
played on the phone screen. The user can also
highlights a region of interest (ROI) within the
image, so that only the text present in that re-
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Figure 1: Flowchart diagram of the system

gion will be extracted. To highlight a ROI, the
user slides his finger from the top left corner
of the area in the image that interests him,
to the bottom right corner of that area. This
creates a red rectangle on the screen, and the
user can see what he has selected. Many se-
lections can be done, and only the last one
will be validated. This selection is not com-
pulsory: all the text within an image can be
extracted. This is followed by the selection
of a language to translate or to read the text
(Step 2). The user can decide to not select a
language for the translation, in that case, the
text will be read in English. The language and
the image are sent to a remote server (Step 3),
which saves them (Step 4 and 5), and starts
the pre-processing of the image. If there is a
ROI selected, the processed image will have
the dimensions of that ROI. As soon as the
image has been processed, the text contained
in it is extracted by the OCR program (step
7) and then translated if necessary (Step 8).
The text produced (Step 9 and 10) is down-
loaded by the phone (Step 11), and the latter
transforms it into a speech (Step 12) with the
Text-To-Speech (TTS) program. Finally, the
user can hear the text in the chosen language.

Figure 2: Architecture of the system

4 DETAILS AND RESULTS

In this section, we explain how the system was
implemented and the results of the tests we
performed.

4.1 Implementation

The Phone Reader application was developed
using free software available in the Ubuntu
repository. To extract the text, we used
Tesseract OCR [5], which provides good ac-
curacy results of text in about 40 languages.
It takes as input a TIF image and produces a
TXT file containing the characters that were
extracted from the image. This required for us
to convert the original image format (JPEG)
to a TIF format, in other words, the processed
image is a TIF image that is sent for OCR.
To process the image, we used Imagemagick
commands. Imagemagick is very easy to use
and executes commands very quickly. Once
the image is uploaded on the server, its data
(name, dimensions of ROI, and language) are
saved in the MySQL database. The pre-
processing step starts by retrieving those val-
ues from the database. If the ROI dimensions
are not equal to zero, which is their default
values, it means that a ROI has been selected
on the image. The ROI dimensions are the
coordinates of the top left corner of the rect-
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angle, its width, and its height. Those values
are computed on the client before being sent to
the server because the phone screen does not
match the real-size image, therefore a match-
ing algorithm needed to be implemented. The
image is cropped using the ROI dimensions,
or the cropping is skipped if there are no ROI.
This is followed by reducing the noise within
the image: it consists of cleaning the image
from extra pixels that reduce the sharpness of
the image. The technique we used for noise
reduction was Despeckle. The image is then
grayscaled to facilitate the edge detection, and
therefore, the objects recognition: the objects
that need to be recognized in the image are
the characters. Once the image is grayscaled,
a threshold value of 45% is applied to thresh-
old the image: to make all the pixels below
115 become black, and the rest become white,
thus the image only contains two colors (black
and white). A binary image (black and white)
is necessary to identify the foreground and the
background within an image, hence, the char-
acter recognition becomes easier. Even though
the OCR already includes a deskewing algo-
rithm, we apply a deskew method to the bi-
nary image to straighten it and we convert it
to TIF format. The brightness and the con-
trast are then enhanced in the image. All the
pre-processing techniques were used in order
to facilitate the extraction of the text in the
image by the OCR.
The text that has been extracted from the im-
age is sent to be translated by Apertium, in
the language chosen by the user. Apertium
is used for the translation part of the system
because of its fast speed of translation. The
latter is performed directly on the server, not
on a remote server like some web-based trans-
lation APIs. It is a free and open source ma-
chine translation platform [2]. The translation
produces a text file containing the translated
text, and this file is downloaded by the client
as soon as it is ready. In case no translation
was required, the client downloads the text file
produced by the OCR program.
As soon as the text file is in the phone, its con-
tent is displayed on the phone screen and the

user can press the button to hear it. The read-
ing is performed by Android Text-To-Speech,
which reads the text in the chosen language.
The user can hear the text as many times as
he wants each time he presses the button to
listen to the text.
All the buttons of the system are located at
the top or bottom of each screen to facilitate
the use of the system by someone with reading
disabilities.
The programming languages used for the sys-
tem are JAVA and PHP. The PHP script is
used for uploading the image to the server.
Android SDK was used to develop the client
side.

4.2 Tests and results

Several tests were performed on an English
text containing four sentences and 100 words.
The OCR accuracy was measured by the
percentage of recognized words in the text
out of the total number of words in the text.
It takes about 10 sec for the server to process
a request, if the request takes a lot longer, it
means that there is an internal error on the
server.
Ten pictures of the same text (written with
Times New Roman) were taken, and on each
we evaluated the accuracy of the OCR. The
testing consisted of changing the text font
size, and changing the lighting conditions in
the room.

Different font sizes for the same
text
To perform the following tests, we switched
on all the lights inside a room to have bright
light projected directly onto the text.

• Font size 12: the first test in the bright
room was with a 12 font size text, and the
results are represented in Figure 3.
The average OCR accuracy in this chart
is 93%. This means that 93/100 words
were recognized by the OCR with a text
of a font size 12 in a bright room.
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Figure 3: OCR results of a text with font size
12

• Font size 14: the second test in the bright
room was with a 14 font size text, and the
results are represented in Figure 4.

Figure 4: OCR results of a text with font size
14

The average OCR accuracy in this chart
is 96%. This means that 96/100 words
were recognized by the OCR with a text
of a font size 14 in a bright room.

• Font size 16: the third test in the bright
room was with a 16 font size text, and the
results are represented in Figure 5.
The average OCR accuracy in this chart
is 98%. This means that 98/100 words
were recognized by the OCR with a text
of a font size 16 in a bright room. Some
photos, like photo number 3 and 10
presented very good OCR results that
reached 100%: this means that all the

Figure 5: OCR results of a text with font size
16

words were recognized from those images.

Lighting conditions
To test the system under different lighting
conditions, we used the text that produced the
best OCR results under bright light: the one
with font size 16.

• Low light
To test our system under low light, we
switched off the lights located above of
the text, and left on the lights in the cor-
ner of the room, so there was no light di-
rectly projected onto the text, however it
was still readable (see Figure 6).

Figure 6: OCR results under low light

The average trendline is 92%. This means
that 92/100 words were recognized by the
OCR with a text of a font size 16 in a
room with low light.
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• Using the flash of the camera: this test
was performed with the same low light
conditions as the previous test, using the
exact same text.

Figure 7: OCR results under low light using
the camera flash

This test was meant to check if activat-
ing the flash of the camera would make
the objects more detectable in the image.
We only used five photos on this exam-
ple (Figure 7) because the number of rec-
ognized words for each photo was almost
the same. The average trendline was 90%.
This means that 90/100 words were rec-
ognized by the OCR with a text of a font
size 16, in a room with low light, when we
took a photo using the flash of the cam-
era.
In the following image we can see a pro-
cessed image taken with the flash acti-
vated:
The flash enlightens certain regions of the
image. In this picture (Figure 8), we see
that the enlightened region forms a circle;
all the words that are outside the circle
are left in the dark, and are more difficult
to recognize by the OCR. Using the flash
did not help in providing more accurate
results, but provided even worse results.

Testing the translation accuracy
We used a Spanish text of 35 words, font size
16 in a bright room, to translate into English.
The translation produced an English text of
35 words. Figure 9 presents the percentage of

Figure 8: Result of the pre-processing of an
image taken with flash activated

Figure 9: Representation of accurately trans-
lated words in a text

characters that were properly translated.
An average of 89.8% translation accuracy
means that 32/35 words were correctly trans-
lated. We can conclude that the translation
did not provide very accurate results, espe-
cially due to the OCR results: if a word or a
character is not correctly identified, it cannot
be correctly translated.

5 CONCLUSION AND FU-
TURE WORK

In this section, we look at the goals that have
been achieved by the Phone Reader and the
aspects that can be improved.
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5.1 Goals achieved by the system

The following list presents the major goals
that have been achieved by the system:

• The Phone Reader allows the user to take
a photo with any Android mobile phone,
and send it to a remote server using a
wireless Internet connection.

• The system allows the text to be read in
a variety of languages, with or without
translation.

• Even though the accuracy of the OCR
does not always reach 100%, it can rec-
ognize more than 80% words in a text.

• It takes a few seconds (about 10 sec) for
the server to process a request.

• It is a low cost system developed with free
software.

5.2 Limits of the system

The following list presents some limits of the
system:

• The mobile device must provide an auto
focus option to take good quality pic-
tures.

• If a human with a good sight cannot iden-
tify words from the original picture, it will
also be difficult for the OCR to identify
those words.

• The lighting of the text plays a very im-
portant role in the recognition of charac-
ters within the image, low light prevents
good OCR results.

5.3 Future work

To improve the system, some more work can
be done:

• Increase the number of available lan-
guages for character recognition and for
the translation.

• Include a spell checker for not well-
recognized words.

• Improve the representation of special
characters after a translation.

• Implement a dialog to let the user know
if the system has not been able to extract
the text from the image of bad quality.

5.4 Conclusion

Overall, the Phone Reader application is a low
cost working mobile application that runs on
Android phones. The main goal of the appli-
cation has been reached: enabling a user to
listen to a text, contained in a picture taken
with a phone, in a chosen language. The ap-
plication works best on mobile phones with a
camera taking good quality pictures. But not
all users can have Android phones with a good
camera, therefore this presents a limit of the
system. The system offers a user friendly in-
terface and is light-weight. However, the main
challenge using the system remains the use of
the camera, because the picture needs to be
correctly taken. Therefore a blind user might
not always hear a very accurate speech as he
cannot know if the text inside the image is
readable or not.
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