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Abstract. This paper presents the competition report on Reading Doc-
uments through Aria Glasses (ICDAR 2024 RDTAG) held at the 18th
International Conference on Document Analysis and Recognition (IC-
DAR 2024). From a mixed reality perspective, understanding the text
in the world is of paramount importance. However, all day long, always
on, machine perception devices like Aria Glasses pose a unique primary
challenge of lower resolution due to their power and sensor constraints.
Moreover, diverse everyday scenes like variations in the lighting con-
ditions and reading positions further complicate the reading tasks. To
address this, we propose a new dataset and a challenge. Specifically, we
propose three novel tasks: Isolated Word Recognition in Low Resolution
(Task A), Prediction of Reading Order (Task B), and Page Level Recog-
nition (Task C). We provide new training and test sets consisting of
document images captured by Aria Glasses while reading diverse docu-
ments in English under various everyday scenarios. Our aim is to engage
researchers with prior experience in English language OCR, and to es-
tablish benchmarks contributing to the academic literature in this field.
A total of thirty-three different teams from around the world registered
for this competition, and twelve teams submitted their results along with
algorithm details. The winning team, SRCB, achieved a 97.23% Char-
acter Recognition Rate (CRR) and a 90.45% Word Recognition Rate
(WRR) for Task A: Isolated Word Recognition in Low Resolution. Team
Gang-of-N won Task B: Prediction of Reading Order with a BLEU
score of 0.0939. Team SRCB also won Task C: Page Level Recognition
and Reading with a 77.44% average Page Level Character Recognition
Rate (PCRR) and a 50.55% average Page Level Word Recognition Rate
(PWRR).
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order, page recognition, and reading page.

1 Introduction

The ability to comprehend text within everyday documents is a fundamental
task that is necessary to complete numerous tasks humans undertake regularly
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in their daily lives. The ability to comprehend text is a key pathway to ac-
quire knowledge over time. Similarly, for Contextual AI systems, there is a need
to develop solutions to give machines the ability to read and infer from life-
long activities and develop skills. Life-long comprehension requires long term
always on data capture, which introduces a number of challenges to the sensor
configuration (cost, sensor, energy efficiency, how to wear, etc.) and the usage
pattern (human pose, reading gestures, etc.). Combined with the task of text
comprehension, these bring a unique challenge for the ICDAR community. We
introduce this challenge with the help of Project Aria3 from the Meta Reality
Labs Research.

In addition to the design challenges discussed above, in wearable device docu-
ment comprehension, further complexities arise from the variability of the human
poses – ranging from inclined or resting positions to even moments of sleep –
coupled with varying lighting conditions, encompassing sunlight, artificial lamps,
or night-time settings. Additionally, potential obstacles such as occlusions due
to page folding or other subject in the scene pose additional hurdles in ob-
taining accurate OCR. The diverse nature of document types further increases
the intricacy and variability of the task at hand. Various categories ranging from
textbooks to academic dissertations, newspapers to conference papers, and ency-
clopedias to biographies, each presenting a unique challenge in text recognition.
The distinctive layouts, font styles, and content structures inherent in newspaper
editorials, research periodicals, dictionaries, and others demand adaptable OCR
systems that are capable of handling these different formats.

We believe that OCR will be a key technology piece that needs to be solved
for EgoCentric Machine Perception. It brings its unique challenges, as discussed
above. While we think that some of the sensor constraints would get relaxed over
the coming years, challenges of egocentric viewpoints are here to stay. We believe
that with Project Aria, we are at a point to begin the journey of EgoCentric
OCR. With this context in mind, in this competition, we aim to introduce the
task of low-resolution OCR on pages captured using wearable devices, focusing
on the complex challenges posed by diverse document types and the complexities
of varying human positions and lighting conditions. The following are the tasks
that the competition would look into:

1. Task A: Isolated Word Recognition in Low Resolution
2. Task B: Prediction of Reading Order
3. Task C: Page level Recognition and Reading

2 Dataset

We have curated a diverse dataset of raw document images captured by Aria
Glasses, encompassing various English content genres. The dataset comprises
documents such as Textbooks, Newspapers, and Magazines. The document im-
ages are captured while reading under a spectrum of indoor and outdoor situa-
tions, covering different times of day and night. The diverse lighting conditions

3 https://www.projectaria.com/
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include daytime and nighttime. This comprehensive approach ensures the inclu-
sion of a wide range of scenarios that may be encountered in real-world read-
ing situations. The dataset encompasses near to 2K images. All images in the
dataset undergo meticulous manual annotation to provide detailed information
for analysis. The annotations include (i) bounding boxes: precise annotation of
word-level bounding boxes on each page, (ii) reading order: Annotation of the
reading order, capturing the natural flow of content on the page, and (iii) text
transcription: comprehensive text transcription of words present on each page,
providing ground truth for content recognition. The annotations are structured
in XML format, facilitating easy integration into various recognition and anal-
ysis pipelines. We create an RDAG-1.0 dataset consisting of near to 2K page
images. The dataset is divided into a training set of 1600 page images and test
set of 363 images. We only provide ground truths for the training set. Fig. 1
shows a few sample images captured by Aria glasses under various conditions.

3 Evaluation Metric

Task A: Isolated Word Recognition in Low Resolution: We use two
famous evaluation metrics, Character Recognition Rate (CRR) (alternatively
Character Error Rate, CER) and Word Recognition Rate (WRR) (alternatively
Word Error Rate, WER), to evaluate the performance of the submitted word
level recognizers. Error Rate (ER) is defined as

ER = (S +D + I)/N, (1)

where S indicates the number of substitutions, D indicates the number of dele-
tions, I indicates the number of insertions, and N number of instances in refer-
ence text. In the case of CER, Eq. 1 operates on character level, and in the case
of WER, Eq. 1 operates on word level. Recognition Rate (RR) is defined as

RR = 1− ER. (2)

In the case of CRR, Eq. 2 operates on character level, and in the case of
WRR, Eq. 2 works on word level.

Task B: Prediction of Reading Order: We use an average page level BLEU
score for the evaluation of the reading order prediction task. BLEU [10] is widely
used in sequence generation tasks. Since reading order prediction is a sequence-
to-sequence mapping, it is natural to evaluate the performance of an algorithm
for reading order prediction with BLEU scores. BLEU scores measure the n-
gram overlaps between the hypothesis and reference. We define the average page
level BLEU score for this task. The page level BLEU refers to the micro-average
precision of n-gram overlaps within a paragraph.

Task C: Page Level Recognition: We average CRR and WRR, defined in
Eq. 2, over all pages in the test set and define new measure average page level
CRR (PCRR) and average page level WRR (PWRR).
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Fig. 1. The images display various samples captured by Aria glasses, each depicting a
book page under five different conditions: (a) indoors close to a light source, (b) indoors
far from a light source, (c) outdoors, (d) indoors at night under white light, and (e)
indoors at night under yellow light.


