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Abstract The purpose of this report is to improve an instance-based deskewing technique which is free from the
conventional assumption that text lines are straight and parallel. The instances describe the relation among the
skew angle, a skew variant, and a skew invariant in an compact manner. A main idea of the improvement is to
increase the number of the skew invariants for more stable estimation of the skew angle. An experimental result on
55 document images showed that their skew angles were successfully estimated with errors smaller than 2.0 degrees.
Key words geometric transformation] variant, invariant, instance, voting[d skew detection
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ABSTRACT
In this paper, the embedment of class in-
formation into each character image is in-

ve for camera-|
easy and accurate

cross ratio pattern, and th
tion is represented as a crc
from the pattern. Sin

invariant to projective distortion, the class

information is
less of camera
showed that t ra
from distorted character images with very
high accuracy and th effective to
attain high character recognition rates,

INTRODUCTION

acted
le. Ex

Camera-based character recognition [1]
is a promising way for acquiring various

d chi ecog-

textual information from real scenes. Sev-
eral hurdles, however, should be cleared
for practical and accurate camera-based
character recognition. For example, the
character images often undergo geometric
distortions, such as projective distortion
The aim of this paper is

Specifically, each char-
acter image is printed with a horizontal
stripe pattern, called a cross ratio pat-
tern. The cross ratio derived from the
ern represents the
he character. Since the
fant to the projective distor-
the class information will be cor-
ctracted even from character im-
ages captured from an arbitrary camera
angle

In Section , we describe how a cross ra-
tio is embedded into a character image

guides which have a fied width and de-
beginning and the end of the cross
ern, respectively. The remaining
three stripes have variable widths, 1}, I,
and Ly
Instead of using 4, Lo, or Iy directly, we
use the following numerical value r, called

the cross ratio, for representing class in-
formation:
(h + b)(l2 + 1s)

S e A R

It is well-known that the cross ratio is in-
variant to projective distortions. Thus,
by using the cross ratio, we can extract

ngle,

cussed in Section . Extraction of cross

(1) with the following Iy and Iy

(L= =2k =1)
{’-': SRSt @

and Iy

: strategy is based on a sim-
ple linear quantization and may be weak
against errors on the stripe widths 1y, l,
and 3 due to the insufficient ca
olution. In fact, larger k be
i and 7y become. Thy o

tripe widths may confuse those c R«
o hl >
d 8
ormation correctly regardless r t€ n; jo
avoid the confu ' t
acter classes are discrete, the nition by ¢
etized into K levels,
assigned to || N ol A I
aracter classes B R

K is bounded by L — Iy — 2€ (~ character
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