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Abstract

This paper presents a digits classification system to rec-
ognize telephone numbers written on signboards. Candi-
date regions of digits are extracted from an image through
edge extraction, enhancement and labeling. Since the digits
in the images often have skew and slant, the digits are rec-
ognized after the skew and slant correction. To correct the
skew, Hough transform is used, and the slant is corrected
using the method of circumscribing digits with tilted rect-
angles. In experiments, we tested a total of 1,332 images of
signboards with 11,939 digits. We obtained a digit extrac-
tion rate of 99.2% and a correct digit recognition rate of
98.8%.

1. Introduction

There are many characters and indicators on signboards
around us. Sometimes we see telephone numbers on boards
in natural scenes. The phone numbers can give us some
information if we have a database to check them. For ex-
ample, we can get the shop or company name and address
from the phone number. If the numbers are recognized, we
may even find out the place where we are now.

In this paper, we propose a digit recognition system to
recognize phone numbers. Characters are printed in various
languages in the world, however digits usually are written
in Arabic numerals. So this system can be used all over the
world.

Due to the auto-focusing and zooming capabilities of re-
cent cameras, it is possible to obtain high-quality images
which are sufficient for use. In this research, we assume
that the telephone numbers area can be detected and cap-
tured with good resolution. The target of the investigation

is recognizing phone numbers on signboards.

Previously number recognition in natural scenes, for ex-
ample license plates and road traffic sign for speed limit
classification[1], have been investigated. ~As character
recognition systems in natural scenes, Fujisawa et al. pro-
posed a camera system called ICC (Information Capturing
Camera)[2]. We also presented a system of place-name
recognition in natural scenes[3]. The system extracts and
recognizes place-names in natural scenes. It may be al-
most impossible for many foreign visitors in Japan to un-
derstand Japanese words including Kanji characters. As a
result place-names on signboards in natural scenes cannot
be understood and some visitors may get lost. Therefore it
is useful to translate place-names into the visitor’s mother
tongue.

Although these systems can be very useful, they cannot
be used all over the world, because the characters vary de-
pending on countries. However telephone number usually
are printed in Arabic numerals, so telephone number recog-
nition can be used anywhere. There has been much research
on number recognition in natural scene. Typical examples
are recognition of license plates and speed limit signs. How-
ever, in these cases, the degree of skew and slant of digits is
very limited. On the other hand, location of phone numbers
are not known in natural scene images, range of inclination
and deflection of digits changes is also not known and not
limited. Characters in the images of signboards in natural
scenes have larger skew and slant than ones in the docu-
ment images scanned using scanner. Thus skew and slant
correction is needed to recognize phone numbers in natu-
ral scenes. A lot of research for skew and slant correction
has been presented. Chaudhuri et al. proposed skew angle
correction method of Indian scripts[4]. In this method skew
angle is corrected using the features of Indian scripts head
line. Sun et al. proposed skew and slant correction method
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