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Abstract
Handwriting-based identification is a fundamental pattern recognition problem that has attracted considerable interest in recent
years. Writer identification is a major challenge, considering how diverse the written content is and how much handwriting
differs between writers. This paper presentsWriter I Net , a CNN-based approach to learning and characterizing each writer’s
writing style. The proposed Writer I Net approach takes handwritten documents as input, decomposing each of them into
word images and connected component sub-images. Each segmented image is then fed into our feature learning step to
generate discriminative and deep features. To this end, we developed a powerful deep CNN feature architecture consisting of
two CNN streams derived from fine-tuning the ResNet-50 and DenseNet-201 models. Deep learned features are computed
from all segmented images representing the writer’s document and classified using a proposed 1D artificial neural network
for predicting writer identification by averaging the similarity scores. Experimental results on IAM, ICDAR2013, CVL,
IFN/ENIT, ICDAR2011, Firemaker and CERUG show that our Writer I Net approach achieves the highest or competitive
performance over the state-of-the-art.
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1 Introduction

Handwriting is one of the most reliable behavioral biomet-
ric data for characterizing the individuality of the writer. It
has the same importance as fingerprint systems for biomet-
ric identification.Unlikemachine texts, handwriting contains
distinguishing characteristics of the person whowrote it. The
handwriting of the same person is often influenced by many
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factors such as age, schooling, mood, time, and so on. This
is called intraclass variance. The dissimilarity between sam-
ples from two different people is called interclass variance.
A good biometric writing trace has a small intraclass vari-
ance and a large interclass variance. This means that a person
will never produce the same writing style in exactly the same
way twice. This makes handwriting analysis a challenging
task and an interesting field of research for psychologists,
graphologists, forensic scientists, and historians. It has been
used for many centuries as a means of identity verification
and pattern recognition.

Handwriting is an important aspect of document under-
standing and analysis with many scientific and technical
locks. Existing approaches from the fields of pattern recogni-
tion and authentication have focused on developing new and
reliable systems for handwriting analysis. These systems can
be learned and applied to different writing styles with dif-
ferent application requirements. Handwriting analysis using
artificial intelligence has many applications in modern life.
It includes in full extension a number of applications such
as classification of old documents [1], smart meeting rooms
[2], online/offline verification of handwritten signatures [3],
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