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Abstract. This paper presents a competition report on the Recogni-
tion and Visual Question Answer on Handwritten Documents towards
deeper understanding of handwritten multilingual documents (ICDAR
2024-HWD) held at the 18th International Conference on Document
Analysis and Recognition (ICDAR 2024). Documents are in English or
Indian Languages. Earlier editions related to recognition of Indian hand-
writing were held in conjunction with ICFHR 2022 and ICDAR 2023. A
related DocVQA task was held in DAS 2020. This edition proposes three
main tasks: Isolated Word Recognition (Task A), Page Level Recognition
and Reading (Task B), and Visual Question Answers on Handwritten
Documents (Task A). While Task A was already part of our previous
competitions, we bring in new data as part of this edition. Task B and
Task C are novel additions for this year. By attracting researchers with
experience in printed and handwritten documents, we aim to establish
benchmarks that significantly contribute to the academic literature in
this field. A total of thirty-two teams around the world registered for this
competition. Among them, only ten teams submitted their results along
with algorithm details. The winning team, TSNUK, achieved an average
98.00% Character Recognition Rate (CRR) and 94.26% Word Recogni-
tion Rate (WRR) across four languages for Task A: Isolated Word Recog-
nition. IndependentOCR excelled in Task B: Page Level Recognition
and Reading, with 76.32% average Page Level Character Recognition
Rate (PCRR) and 62.57% average Page Level Word Recognition Rate.
The team PA_VCG won Task C: Visual Question Answering on Hand-
written Documents with a 0.643 ANLS score.

Keywords: Handwritten documents, word detection, word recognition,
reading order, recognition of paragraph, and visual question answer.

1 Introduction

Handwritten OCRs are now becoming practical with many commercial APIs,
solutions and use cases. However, they are still popular only for English or Latin
scripts (barring exceptions in some limited Asian scripts). We need data sets and
knowledge sharing for extending these results to other languages like Indian lan-
guages. Even for English, the publicly available data is limited, making academic
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research lagging behind the industrial solutions. Even when a full fledged recog-
nition/understanding is difficult, today’s document understanding systems can
meet the user need with Question Answering (QA) tasks. They were also defined
for the Document Question Answering (DocVQA). This may be the time to look
into information extraction from handwritten documents where the recognition,
layout (structure and content) is still challenging.

Handwritten text recognition poses unique challenges due to several factors.
(i) Significant Style Variability - handwriting exhibits considerable style vari-
ability, making it a complex task to develop robust recognition algorithms that
accommodate diverse writing forms. (ii) Content Variability - handwritten con-
tent spans a wide spectrum, ranging from formal text to informal notes. This
variability demands adaptability in recognition models to interpret diverse con-
tent types effectively. (iii) Temporal Changes - handwriting may evolve, intro-
ducing an additional layer of complexity. Adapting to changes in an individual’s
writing style necessitates continuous refinement of recognition models. The in-
herent challenges of handwritten text recognition serve as a potent motivator
for researchers, sparking interest and driving exploration in this demanding and
dynamic field. In essence, OCR bridges the visual and machine-readable realms,
explicitly focusing on the complexities of handwritten text recognition. The on-
going pursuit of solutions in this interdisciplinary and challenging domain reflects
the resilience of researchers in pushing the boundaries of what OCR can achieve.

While handwritten text recognition has made significant strides for certain
languages such as English [8, 22, 12], Chinese [26, 25, 21], Arabic [15, 9], and
Japanese [14, 19], a considerable gap persists for many languages globally. Un-
fortunately, several Indian scripts and languages are underrepresented in OCR
research efforts, placing them at risk of being left behind in the technological
landscape. Only a handful of the 22 languages spoken in India have received at-
tention, primarily for communication purposes. The pressing need for research on
text recognition for Indic scripts and languages cannot be overstated. Languages
such as Hindi, Bengali, and Telugu, among the most spoken in India [11], ur-
gently need OCR solutions tailored to their unique characteristics. Indic scripts
pose specific challenges, making handwritten text recognition more demanding
than Latin scripts. In most Indic scripts, forming conjunct characters, where
two or more characters combine, is a common feature [2]. This complexity intro-
duces intricacies not present in scripts like English. Compared to the relatively
straightforward 52 unique characters (upper and lower case) in English, most In-
dic scripts boast over 100 unique basic Unicode characters [20]. This richness in
character sets demands specialized attention in OCR systems to ensure accurate
recognition.

In the previous editions of the competitions, ICFHR 2022 IHTR and IC-
DAR 2023 IHTR [18], we provided an existing training set, an existing test set,
and a newly created test set. In ICFHR 2022 IHTR, eleven participants reg-
istered for the competition, and five teams submitted results. At ICDAR 2023
IHTR, eighteen teams registered for the competition, and eight presented re-
sults. Multiple participants used the newer methods based on state-of-the-art
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architectures. The proposed competition continues this effort with even more
unique datasets and introduces two novel tasks: page level recognition and read-
ing, and visual question answers on handwritten documents. Our challenge,
hosted on https://ilocr.iiit.ac.in/icdar_2024_hwd/, is centered around
handwritten document recognition. This competition stands as a dynamic cata-
lyst, igniting the passion and creativity of researchers to pioneer groundbreaking
solutions in the realm of handwritten document analysis. By providing a plat-
form for innovation and algorithm design, it serves as a driving force, inspiring
participants to push the boundaries of what is achievable in understanding and
interpreting handwritten documents.

Fig. 1. Proposed Competition Tasks.

2 Specific Challenge Tasks

For the challenge, we focus on the following languages:

– Bengali, English, Hindi, Telugu

We propose following three main tasks (see Fig. 1) on handwritten documents.

1. Task A: Isolated Word Recognition
2. Task B: Page level Recognition and Reading
3. Task C: Visual Question Answers on Handwritten Documents

Task A: Isolated Word Recognition — Task A, a consistent feature from
our prior competitions, including ICFHR 2022 IHTR and ICDAR 2023 IHTR,
focuses on designing robust algorithms for isolated word recognition. The pri-
mary objective is to create algorithms that accurately recognize each word within
a provided set of word images.

Task B: Page Level Recognition and Reading — Task B is an innova-
tive addition to this year’s competition, offering participants a fresh challenge
in handwritten text recognition. The primary objective is to develop a robust
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algorithm capable of recognizing complete pages and preserving the reading or-
der. Participants have the flexibility to approach the task with word or line-
level segmentation, employing techniques that enhance recognition through finer
granularity. The competition welcomes submissions for those opting not to use
segmentation (word or line-level). If the performance without segmentation is
comparable to the best scores achieved with segmentation, such submissions will
be recognized as exceptional.

Task C: Visual Question Answer on Handwritten Documents — Be-
yond mere recognition, the contemporary focus in document analysis extends
to extracting meaningful information tailored to users’ needs. Drawing inspira-
tion from pioneering works such as DocVQA [16] and related tasks [24, 23, 27]
for printed documents, this challenge introduces a VQA task specifically dedi-
cated to handwritten documents. Based on the practices in the past work (such
as DocVQA [16]), we use Average Normalized Levenshtein Similarity (ANLS)
as the evaluation metric. These metrics provide a robust and comprehensive
assessment of the performance of VQA algorithms on handwritten documents.
The purpose of this task is multi-fold. It catalyzes advancing research in the
extraction of information from handwritten documents. Participants are encour-
aged to explore innovative approaches beyond recognition and delve into deeper
layers of document understanding. A fundamental question posed by this task
is the transfer of knowledge - from printed to handwritten documents or be-
tween different classes of documents. This inquiry opens avenues for exploring
the adaptability and transferability of algorithms across diverse document types.

3 Dataset

We collect handwritten pages of four languages, English, Hindi, Bengali, and
Telugu, from native writers all over India. We created a web-based online data
collection tool for collecting handwritten pages corresponding to the given text
paragraphs from native writers. There is no restriction while writing. After writ-
ing the page, the writers scan or capture it by mobile and upload handwritten
page images into the tool. We collect near to 4K handwritten page images writ-
ten by 100-200 writers per language. Due to the unconstrained writing, several
complexities like significant skew, non-uniform gap between words and lines, and
overlapping words. The mobile camera also introduces several other complex is-
sues like orientation, blurring, extra noisy background, cutting of boundary lines,
and reflection while capturing pages. A few sample images are shown in Fig. 2.
We annotate all images manually. For a handwritten page, the ground truth
contains bounding boxes, reading order, and text transcription of words in the
page. The dataset is divided into a training set of near to 3K and a test set of
near to 1K page images per language. We provide ground truths only for the
training set. Table 1 shows statistics of dataset used for this competition.




