Robust Captcha Image Recognition Algorithm Using
Transformer-Based OCR Model
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Abstract

In this paper, we use the TrOCR model, which is a Transformer-based OCR (optical character recognition) model,
to propose an OCR algorithm that can robustly handle captured images with various types of noise. In order to
improve the performance of optical character recognition, we used an end-to-end TrOCR model that improved the
complicated pre- and post-processing processes of the conventional model, and evaluated the performance of the final
algorithm constructed in this way by using the average CER. (Character Error Rate) measurement results showed a
value of approximately 0.08. We tested the Tesseract OCR and EasyOCR models, which are widely used for
objective comparative analysis, in the same environment and measured their performance, and both models showed an
accuracy of 0% for 400 test videos. In contrast, the model constructed in this paper showed a relatively high
accuracy of 67.18%.
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Fig. 1. Example of a CAPTCHA image dataset with 4

types of noise
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Table 1. Experimental datasets
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Table 2. Experimental environment

CPU Intel Xeon 4214R
GPU 8 x GeForce RTX AG000
RAM 256GB
Framework PyTorch 2.0.1
CUDA / CUDNN 11.7 / 8500
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Fig. 3. Training Result of Our Model
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Table 3. Experimental results

Model Mean CER Accuracy
Qurs 0.08 0.6718
Tesseract OCR 0.89 0
EasyOCR 13.44 0
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Fig. 4. Visualization Image of Inference Results
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