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INTRODUCTION1
•This presentation presents a critical analysis of the 
research paper titled Transformer-Based Optical 
Character Recognition with Pre-trained Models 

•The objective of this assessment is to evaluate the 
study's adherence to fundamental scientific research 
standards.  

•By systematically examining fourteen key research 
elements. 

•Specifically, we investigate how the authors address the 
research gap regarding CNN-free backbones in text 
recognition and how they manipulate independent 
variables (Transformer architecture) and moderating 
variables (pre-trained models) to influence the 
dependent variable (OCR performance).
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The title "TrOCR: Transformer-Based Optical 
Character Recognition with Pre-trained Models" is 
highly relevant to the field of Computer Vision and 
Natural Language Processing.  

• The independent variable is the transformer-based-
architecture. 

• The dependent variable is the performance in Optical 
Character Recognition (OCR). 

• The moderating variable is Pre-trained models. 
• The application field is clearly document 

digitalization and text recognition.
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2 TITLE



The introduction contrasts the traditional method 
(CNN for image understanding + RNN for text 
generation) with the proposed method (Transformer 
for both).  
It clearly establishes the variables by defining the 
problem of text recognition and introducing the 
shift from hybrid networks to a pure Transformer-
based framework.
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3 INTRODUCTION



The problem is explicitly defined based on a gap: 
existing methods rely on CNN backbones that 
introduce image-specific inductive biases and do 
not fully exploit large-scale pre-trained CV and 
NLP models.  
The "solution" proposed is the TrOCR model, 
which aims to replace the CNN backbone with an 
image Transformer.
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4 PROBLEM STATEMENT



• Theoretical: It is the first work to jointly 
leverage pre-trained image and text 
Transformers for OCR, removing the need for 
CNNs and complex heuristics. 

• Applied: The model is "simple but effective," 
achieves state-of-the-art results, and is publicly 
available, making it highly practical for 
industrial document digitalization.
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5 IMPORTANCE OF STUDY



The primary objective is to create an end-to-end 
Transformer-based OCR model that outperforms 
current SOTA models without complex post-
processing. The objectives were realistic and 
feasible, as demonstrated by the successful 
experiments on multiple benchmarks (printed, 
handwritten, and scene text).
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6 OBJECTIVES



The paper uses the Transformer architecture 
(Encoder-Decoder) as its framework. It defines 
the concepts clearly: the encoder processes 
image patches (visual features), and the decoder 
generates word pieces (language modeling). The 
logic is robust, leveraging the success of 
Transformers in both vision (ViT) and language 
(BERT/RoBERTa) tasks to create a unified 
system.
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7 THEORETICAL 
FRAMEWORK & CONCEPTS



The review is interactive and recent (citing 
papers from 2017–2021).  
It discusses the dominance of CRNN/CTC 
methods and notes their limitations 
(complexity, lack of pre-training) to justify the 
new approach.  
It acknowledges where previous methods 
succeeded but highlights the specific 
disagreement (need for CNNs) that the paper 
challenges.
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8 LITERATURE REVIEW



The implicit main hypothesis is that a pure 
Transformer architecture pre-trained on large-
scale data can outperform hybrid CNN-RNN 
models in text recognition.  
This links directly to the title and variables by 
testing the "Transformer-based" independent 
variable against the standard benchmarks.

9 HYPOTHESES
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The core research question addressed is: Can 
pre-trained image Transformers replace CNN 
backbones in OCR?. Answering this 
affirmatively directly achieves the objective of 
establishing TrOCR as a SOTA model.

10 RESEARCH QUESTIONS
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Figure 1 clearly illustrates the model 
framework.  
It shows the flow:  
Input Image → Image Patches → 
Transformer Encoder → Transformer 
Decoder → Output Text.  
This visualizes the relationship between 
the visual and textual variables.

11 MODEL/FRAMEWORK ILLUSTRATION
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The methodology is quantitative and 
experimental.  
It involves a two-stage pre-training 
process (large-scale synthetic data) 
followed by fine-tuning on specific task 
datasets.  
It uses an encoder-decoder network 
structure.

12 METHODOLOGY SUMMARY
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• Sources: Synthetic data generated via 
TRDG, public PDF files, and standard 
datasets (SROIE, IAM, IIIT5K, etc.). 

• Sample: First-stage pre-training used 684 
million text lines from PDFs. Second-stage 
used millions of handwritten and printed 
lines. 

• Method: Crawling PDFs, synthesizing text, 
and using established benchmark datasets.

13 DATA COLLECTION 
(SOURCE & SAMPLE)
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The paper evaluates performance using 
standard metrics: Precision, Recall, F1 
Score (for SROIE), Character Error Rate 
(CER) (for IAM), and Word Accuracy 
(for scene text).  
It compares these statistics against 
baseline models like CRNN and 
Tesseract.

14 STATISTICAL METHODS
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• Results: TrOCR outperformed SOTA models on 
SROIE and IAM datasets, and achieved new 
SOTA on 5 out of 8 scene text datasets. 

• Discussion: The results confirm that Transformer 
decoders are more competitive than CTC 
decoders and do not require external language 
models. 

• Achievement: The objectives were fully achieved. 
• Recommendations: The paper suggests the model 

is suitable for industrial use due to speed/accuracy 
and proposes future work in text detection.

15 CONTRIBUTION &  
DISCUSSION OF RESULTS
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The application of the Research Issues course criteria demonstrates that the TrOCR paper 
represents a highly structured and methodological piece of experimental research.  
The study successfully identifies a clear research gap the reliance on complex CNN-RNN 
hybrids and formulates a solution that is logically consistent with its title and objectives. 
The analysis highlights several strengths in the paper's design: 
1. Variable Clarity: The relationship between the independent variable (Transformer 

architecture), the moderating variable (pre-trained models), and the dependent variable 
(accuracy/speed) is explicitly defined and visualized in the framework. 

2. Methodological Rigor: The use of large-scale synthetic data collection combined with 
standard statistical metrics (CER, F1 Score) ensures the reliability of the results. 

3. Contribution: The study fulfills its theoretical importance by proving that pure Transformers 
can outperform hybrid models, and its applied importance by offering a model suitable for 
industrial deployment due to its efficiency. 

Ultimately, the paper fulfills all fourteen assessment points effectively, validating its 
hypotheses and offering clear recommendations for future research in document 
digitalization. 

16. Conclusion
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