
A. Appendix
A.1. More Results

Table 8. Detailed Performance Analysis Across Languages. The table compares various OCR models across multiple languages using
metrics such as CER, WER, BLEU, ANLS and METEOR.

Model CER↓ WER↓ BLEU↑ ANLS↑ METEOR↑
Hindi

Tesseract 0.090 0.287 0.636 0.908 0.791
PaddleOCR 0.414 0.864 0.023 0.575 0.117
Phi-3.5 Vision 2.878 2.500 0.023 0.126 0.069
Llama-3.2 11B 4.654 3.455 0.020 0.116 0.070
Qwen2-VL 2B 2.360 2.022 0.066 0.172 0.153
GOT OCR base 1.013 1.190 0.004 0.052 0.043
Nayana-OCR 0.160 0.297 0.532 0.850 0.756

Kannada
Tesseract 0.155 0.609 0.259 0.847 0.541
PaddleOCR 0.814 0.918 0.020 0.110 0.048
Phi-3.5 Vision 2.655 2.877 0.006 0.084 0.046
Llama-3.2 11B 4.670 4.991 0.004 0.075 0.047
Qwen2-VL 2B 1.394 1.599 0.013 0.075 0.063
GOT OCR base 0.936 1.008 0.019 0.067 0.063
Nayana-OCR 0.361 0.648 0.341 0.740 0.554

Tamil
Tesseract 0.265 0.811 0.109 0.750 0.324
PaddleOCR 0.545 1.076 0.003 0.450 0.051
Phi-3.5 Vision 1.531 2.033 0.000 0.082 0.035
Llama-3.2 11B 3.009 4.229 0.002 0.086 0.052
Qwen2-VL 2B 1.260 1.515 0.007 0.125 0.053
GOT OCR base 0.956 1.020 0.013 0.056 0.051
Nayana-OCR 0.181 0.551 0.377 0.829 0.592

Telugu
Tesseract 0.158 0.589 0.296 0.821 0.551
PaddleOCR 0.435 0.934 0.014 0.550 0.088
Phi-3.5 Vision 2.442 2.464 0.001 0.067 0.036
Llama-3.2 11B 2.736 3.586 0.015 0.090 0.068
Qwen2-VL 2B 1.580 1.696 0.010 0.115 0.065
GOT OCR base 0.925 1.007 0.022 0.075 0.066
Nayana-OCR 0.282 0.065 0.241 0.733 0.522

Odia
Tesseract 0.290 0.681 0.155 0.703 0.403
PaddleOCR 0.639 0.742 0.020 0.111 0.030
Phi-3.5 Vision 2.311 2.168 0.000 0.090 0.018
Llama-3.2 11B 2.880 2.908 0.005 0.088 0.042
Qwen2-VL 2B 1.247 1.345 0.012 0.092 0.060
GOT OCR base 0.926 1.000 0.020 0.078 0.042
Nayana-OCR 0.311 0.566 0.305 0.738 0.551



Model CER↓ WER↓ BLEU↑ ANLS↑ METEOR↑
Punjabi

Tesseract 0.203 0.532 0.356 0.803 0.568
PaddleOCR 0.717 0.811 0.010 0.095 0.029
Phi-3.5 Vision 3.431 2.896 0.001 0.083 0.034
Llama-3.2 11B 5.801 4.535 0.000 0.065 0.029
Qwen2-VL 2B 1.260 1.515 0.007 0.125 0.053
GOT OCR base 0.954 0.994 0.010 0.066 0.046
Nayana-OCR 0.159 0.440 0.435 0.853 0.693

Malayalam
Tesseract 0.355 0.828 0.065 0.663 0.258
PaddleOCR 0.788 0.895 0.036 0.125 0.073
Phi-3.5 Vision 1.993 2.489 0.000 0.070 0.039
Llama-3.2 11B 2.988 3.807 0.001 0.081 0.051
Qwen2-VL 2B 1.394 1.599 0.013 0.075 0.063
GOT OCR base 0.956 1.174 0.011 0.064 0.047
Nayana-OCR 0.270 0.694 0.248 0.740 0.516

Marathi
Tesseract 0.157 0.460 0.513 0.862 0.738
PaddleOCR 0.355 0.849 0.035 0.630 0.154
Phi-3.5 Vision 1.592 2.063 0.023 0.150 0.073
Llama-3.2 11B 2.421 2.724 0.007 0.108 0.074
Qwen2-VL 2B 1.251 1.269 0.069 0.248 0.181
GOT OCR base 0.915 0.988 0.021 0.095 0.060
Nayana-OCR 0.143 0.457 0.540 0.866 0.753

Gujarati
Tesseract 0.148 0.446 0.534 0.871 0.733
PaddleOCR 0.800 0.914 0.026 0.124 0.068
Phi-3.5 Vision 3.329 3.008 0.006 0.091 0.047
Llama-3.2 11B 2.401 2.724 0.007 0.108 0.074
Qwen2-VL 2B 5.050 4.312 0.006 0.092 0.042
GOT OCR base 0.940 1.047 0.020 0.081 0.057
Nayana-OCR 0.172 0.451 0.476 0.839 0.707

Bengali
Tesseract 0.241 0.590 0.259 0.738 0.492
PaddleOCR 0.704 0.798 0.014 0.096 0.029
Phi-3.5 Vision 2.041 2.110 0.008 0.014 0.042
Llama-3.2 11B 7.021 6.039 0.009 0.093 0.044
Qwen2-VL 2B 0.967 1.054 0.048 0.174 0.127
GOT OCR base 0.926 0.983 0.019 0.080 0.048
Nayana-OCR 0.235 0.460 0.452 0.776 0.656



Table 9. Document retrieval performance comparison of our finetuned models and baseline models as tested on our multilingual benchmark
dataset (Nayana IR DescVQA) and ViDoRe English benchmark datasets - arXivQA and DocVQA, to test for any performance degradation
in English

Model Dataset NDCG@5↑ NDCG@10↑ Recall@1↑

ColPali v1.3 DescVQA Hindi 0.513 0.531 0.432
DescVQA Kannada 0.280 0.300 0.213
arXivQA 0.830 - 0.776
DocVQA 0.585 - 0.494

ColSmol 500M DescVQA Hindi 0.109 0.124 0.074
DescVQA Kannada 0.038 0.046 0.020
arXivQA 0.749 - 0.670
DocVQA 0.581 - 0.506

Nayana IR Finetuned Models

ColPali v1.2 DescVQA Hindi 0.694 0.719 0.593
Hindi Finetune (12k rows) DescVQA Kannada 0.437 0.462 0.323

arXivQA 0.814 0.825 0.744
DocVQA 0.565 0.581 0.478

ColPali v1.3 DescVQA Hindi 0.761 0.778 0.664
Hindi Finetune (47k rows) DescVQA Kannada 0.470 0.491 0.36

arXivQA 0.835 0.845 0.774
DocVQA 0.578 0.593 0.490

ColPali v1.3 DescVQA Hindi 0.609 0.629 0.510
Kannada Finetune (12k rows) DescVQA Kannada 0.512 0.539 0.390

arXivQA 0.838 0.848 0.780
DocVQA 0.581 0.598 0.498

ColPali v1.3 DescVQA Hindi 0.651 0.673 0.550
Hindi & Kannada Finetune (15k rows) DescVQA Kannada 0.493 0.518 0.383

arXivQA 0.837 0.850 0.780
DocVQA 0.588 0.607 0.505

ColSmol Base DescVQA Hindi 0.729 0.741 0.661
Hindi Finetune (12k rows) DescVQA Kannada 0.282 0.311 0.190

arXivQA 0.800 0.814 0.740
DocVQA 0.600 0.621 0.507
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A.2. Hierarchical Annotation Examples

Figure 6. Original Image (left) and Layouts Annotated Image (right)

Figure 7. Document Data Extraction Output



Figure 8. Line Element Annotation (left) and Combined Annotated Image (right)



A.3. Layout Preserving Page-Level Multilingual Examples

Figure 9. Page-level translation examples showing Hindi (left) and Tamil (right) translations with preserved document layout.

Figure 10. Page-level translation examples demonstrating Kannada (left) and Bengali (right) translations.



Figure 11. Page-level translation examples showing Malayalam (left) and Gujarati (right) translations.

Figure 12. Page-level translation examples demonstrating Marathi (left) and Telugu (right) translations.



Figure 13. Page-level translation examples showing Odia (left) and Punjabi (right) translations.



A.4. Layout Preserving Section-Level Multilingual Examples

Figure 14. Section-level translation examples showing English (original), Hindi, and Tamil translations.

Figure 15. Section-level translation examples showing Kannada, Malayalam, and Bengali translations.

Figure 16. Section-level translation examples showing Gujarati, Marathi, and Odia translations.

Figure 17. Section-level translation examples showing Punjabi and Telugu translations.



A.5. VQA Examples

Figure 18. Original documents

Figure 19. VQA Questions Generated for documents



A.6. Data Augmentation Examples

Figure 20. Document degradation examples showing (from left to right): background texturization, printer drum defects, ink mottling
effect, and letterpress impression.

Figure 21. Document degradation examples showing (from left to right): lighting gradient, line degradation, shadow effects, and ink
bleeding.



A.7. Evaluation Metrics Explained
• CER (Character Error Rate): Measures the percentage of characters that are incorrectly transcribed. It is calculated as

the sum of character substitutions, insertions, and deletions, divided by the total number of characters in the reference text.
A lower score is better.

• WER (Word Error Rate): Similar to CER but calculated at the word level. It is the number of word errors (substitutions,
insertions, deletions) normalized by the number of words in the reference. A lower score is better.

• BLEU (Bilingual Evaluation Understudy): Evaluates the quality of generated text by measuring the precision of match-
ing n-grams between the generated and reference texts. Scores range from 0 to 1, with higher values indicating better
quality.

• METEOR (Metric for Evaluation of Translation with Explicit ORdering): A more advanced text similarity metric that
computes the harmonic mean of unigram precision and recall, while also considering stemming and synonymy. Higher
scores are better.

• ANLS (Average Normalized Levenshtein Similarity): Used for Document VQA, it measures the similarity between
predicted and ground-truth answers. It is robust to minor OCR errors as it is based on the Levenshtein distance, normalized
to a 0-1 scale where 1 is a perfect match.

• NDCG@k (Normalized Discounted Cumulative Gain at k): A ranking quality metric that evaluates the top k retrieved
documents. It assigns higher scores to more relevant documents placed at higher ranks.

• CDM (Coverage Density Metric): A metric for Mathematical Expression Recognition that assesses the quality of a
generated LaTeX string by measuring the density of its longest common subsequence against the ground truth.
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