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Abstract. The ubiquity of smartphone cameras has led to more and
more documents being captured by cameras rather than scanned. Unlike
flatbed scanners, photographed documents are often folded and crum-
pled, resulting in large local variance in text structure. The problem of
document rectification is fundamental to the Optical Character Recog-
nition (OCR) process on documents, and its ability to overcome geo-
metric distortions significantly affects recognition accuracy. Despite the
great progress in recent OCR systems, most still rely on a pre-process
that ensures the text lines are straight and axis aligned. Recent works
have tackled the problem of rectifying document images taken in-the-
wild using various supervision signals and alignment means. However,
they focused on global features that can be extracted from the docu-
ment’s boundaries, ignoring various signals that could be obtained from
the document’s content.
We present CREASE: Content Aware Rectification using Angle Super-
vision, the first learned method for document rectification that relies on
the document’s content, the location of the words and specifically their
orientation, as hints to assist in the rectification process. We utilize a
novel pixel-wise angle regression approach and a curvature estimation
side-task for optimizing our rectification model. Our method surpasses
previous approaches in terms of OCR accuracy, geometric error and vi-
sual similarity.

1 Introduction

Documents are a common way to share information and record transactions
between people. In order to digitize mass amounts of printed documents, the
hard copies are scanned and text is extracted automatically by Optical Character
Recognition (OCR) systems, such as [11,12]. In the past, most documents were
scanned in flatbed scanners. However, the past few years have seen a rise in the
use of smartphones, and with it the use of the smartphone camera as a document
scanner. Camera captured documents such as receipts are often folded, curved,
or crumpled, and vary greatly in camera angles, lighting and texture conditions.
This makes the OCR task much more challenging compared to scanned images.
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Fig. 1: Overview of CREASE. CREASE is a document rectification method
that learns content based signals in addition to the document’s 3D structure
in order to estimate a transformation used for rectifying the image. On the
left is a synthetically generated input image, and on the right is the image
rectified using the transformation that CREASE predicted. The bottom images
are the supervision signals, from left to right: The 3D coordinates of the warped
document, the angle deformation map, the curvature map, and the text mask.

Recent OCR methods have had great success in recognizing text in very
challenging scenarios. One example is scene text recognition [1,18] which aims
to recognize text in natural images. The text is often sparse, and may also be
rotated or curved. Another scenario is retrieving the content of a document with
dense text, that poses the challenge of detecting and recognizing many words
that are closely located.

While recognizing dense text, and similarly detecting sparse curved text, had
been studied thoroughly, the combined problem of both dense and warped text
detection and recognition has received significantly less attention. Many text
detectors assume axis-aligned text and struggle with deformed lines [8,26], while
text recognition systems struggle with fine deformations on the character level.
Taking this into account, a line of works proposed to rectify the document as
a pre-process to the recognition phase. Recent methods harnessed the power
of deep learning to solve this task [6,13], but put more emphasis on the page
boundaries and less emphasis on the contents of the document.

In this paper, we present CREASE: Content Aware Recti�cation using Angle
Supervision. This method performs document rectification by relying on both
global and local hints, with an emphasis on content. Our method predicts the 3D
structure globally while simultaneously optimizing for the local structure of both
the text orientation, the location of folds and creases, and the output backward
map. CREASE provides results that are superior in readability, similarity and
geometric reconstruction.


	Can You Read Me Now?  Content Aware Rectification using Angle Supervision

