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Abstract. Taking high resolution photos with mobile devices anytime
anywhere is becoming increasingly common. Therefore, images of all
kinds of text documents are recorded. This work presents esCam, an
application for Android platform, whose goal is to preprocess the images
of those text documents, in particular, perspective correction and image
cleaning and enhancing. What truly diﬀerentiates our application is that
esCam focuses on treatment of text that may appear in the image, using
neural networks. These preprocessing steps are needed to make easier
the digitalization and also to beneﬁt subsequent steps such as document
analysis and text recognition.

1

Introduction

Since the recent emergence of mobile platforms (like iOS, Android, Windows
Phone, etc.), mobile terminals have experienced a huge increase in computational
power and other features like screen and camera resolution. Furthermore, these
devices include many tools that can be used anytime, anywhere. Therefore, we
can take pictures of any type of documents: printed or manuscripts, ancient
documents, or the most recent ones. All this without the need for speciﬁc devices
such as scanners or high resolution cameras. However, taking snapshots with
mobile devices, smartphones or even tablets, has disadvantages in comparison
with other methods:
– Resolution: even though resolution of camera mobile phones is constantly
increasing, these cameras still have lower resolutions than other speciﬁc
image capture devices.
– Quality: brightness, shadows, noise and others, are examples of issues of
snapshots taken by mobile devices, because they are not taken under ideal
conditions.
– Perspective: when mobile devices are used to take snapshots, often we use
our hands to hold the device, so the image is commonly taken from a bad
perspective or unwanted areas appear within the snapshot.
In particular, when dealing with handwritten or printed documents, it is
very important to be able to detect and extract the area of text with relevant
information for the user, and to store it in a digital format accessible from any
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Fig. 1. esCam application workﬂow

Fig. 2. esCam application menu

device [7]. It is also likely, specially when dealing with ancient documents, that
artifacts such as noise, gloss, or perspective distortion appear [3]. These eﬀects
must be corrected before applying a character recognition system [2,6].
Despite the existence of similar applications in the market, none of these oﬀers
text enhancement ﬁlters like ours. The goal of this work is to design an application to use classical binarization algorithms like Otsu, Niblack, or Sauvola [8,10],
as well as other more speciﬁc techniques like convolutional neural networks [4,9].
This demostration presents “esCam”, the developed Android application to capture and enhance images of text documents in mobile devices, freely available
at [1].

2

Application Description

Figure 1 shows a workﬂow diagram of the application and Figure 2 shows its
initial menu. Figure 3 illustrates actual screenshots of the main phases of the
application. It can be observed that, regardless of the image loading and saving
steps, the image processing is divided in two main stages: perspective correction,
and image cleaning and binarization.

esCam: A Mobile Application to Capture and Enhance Text Images

603

Fig. 3. Screenshots of esCam app (from left to right): Original image; Area selection;
Normalized perspective image; Cleaned and enhanced image

Load and Save Images. Like other similar applications, the image can be taken
by a camera or have been previously stored in memory. This is useful for the user,
who can take a snapshot using the device camera for later image processing.
Perspective Correction. The perspective correction is a key step, especially when
the images are taken with mobile cameras. Four coordinates suﬃce to correct
perspective, that is, the four corners of the region that the user wants to focus
on. In our application, the user can adjust these four points. Once the points are
ﬁxed, image warping correction is applied by means of homography. In addition,
the user can correct the orientation of the image before image warping using
proper rotations.
Filtering. The following preprocessing steps are image cleaning and binarization.
When dealing with documents, particularly with text, it is desirable to have
a high ratio between foreground text and background. Applying binarization
ﬁlters have several advantages: ﬁrst, it helps human reading and beneﬁts the
recognition for most OCR engines, and, secondly, it reduces the storage size of
the image. Our application includes the following binarization ﬁlters:
– Niblack/Sauvola ﬁltering [10] calculates a threshold using a sliding window
in a greyscaled version of the image. Threshold calculation is based on the
local mean and standard deviation of that window.
– Otsu method [8] is based in the idea of separate background and object. It
uses statistical methods as the variance among grey tones in the image.
– A Neural Networks technique presented in [2] is also included: a multilayer
perceptron returns a clean and enhanced pixel, given an input of this pixel
plus a context. The neural network has been trained with the corpus NoisyOﬃce [11], freely available at UCI Machine Learning Repository [5], http://
archive.ics.uci.edu/ml/datasets/NoisyOﬃce.
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Conclusions

The esCam application is presented in this demostration.1 In addition to the
Android software developing kit intended for Android apps, we used OpenCV
as a library for eﬃcient image processing. The convolutional neuronal networks
are trained using the APRIL-ANN toolkit [12]. The application is devoted to
the preprocessing of text images, especially images taken with mobile devices,
adding tools for perspective correction and image ﬁltering. The preprocessed
images achieve a better information representation for further steps such as line
extraction or text recognition.
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Freely available at http://www.dsic.upv.es/∼mcastro/esCam/index en.html, along
with a tutorial and a demo video.

