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n Motivation & Problem

 |dentity verification underpins telecom, banking and public services.

 The Machine-Readable Zone (MRZ) encodes identity data in a strict ICAO
format with checksums. One misread can invalidate the whole record [1].

 MRZ extraction is largely solved for controlled scans [2].

* Real-world mobile photos remain hard: glare, blur, perspective and occlusion.

« Commercial solutions (e.g. AWS, Regula) are closed black boxes, expensive and i s s s ke NS e e s i
a privacy risk. *

Figure 1: ATD3 MRZ (two lines, highlighted) on a

* No production-ready, open source system for robust MRZ extraction exists [2]. specimen passport [3].
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1. MRZ Detection: compare four segmentation backbones: HED-MRZ, U-Net, l _______ R R
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DINOV2-S, DINOvV3-L.

2. MRZ Optical Character Recognition (OCR): test whether MRZ-specific T ‘‘‘‘ T B
(SVTRVZ, restricted to the ICAO alphabet) beats generic OCR (PaddleOCR s ||| oo | ||| | o
v3/v4/vd, AWS Textract). G | Y SR

3. End-to-end (E2E) Pipeline: quantify the gap between isolated OCR on ground- e

: - Figure 2: TD3 field layout and check-digit positions
truth crops and the E2E plpe“ne' that make the MRZ self-verifying.

MRZ Detection Extract MRZ-Block

Two learned stages (MRZ detection, OCR) plus rule-
based block extraction and line splitting, measured
end-to-end under a cross-dataset protocol that
avoids leakage from near-duplicate frames.

Trained & tested on public MIDV-500 / 2020 / LAIT
plus a private set of 1,873 real smartphone captures
Split (54 countries, TD1 + TD3); the recognizer is pretrained
on synthetically generated MRZ lines.
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Figure 3: Overview of the E2E pipeline. Example: MIDV500 URY passport PS PS46 10 PCR per sample — test set: MIDV-500

n=6817 - swarm: 100 random samples per model
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2-step CNN by Chernyshova et al. [4] (prev. SOTA) 92.98 ? 1
£
Best PCR on MIDV-500: +5.6 pp PaddleOCRv3 reported by Gayer et al. [2] 92.40 Foe
over prior SOTA PaddleOCR v3 (reproduced) 91.73
Proposed: SVTRv2 (MRZ-adapted) 98.62 0 -
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n Results E2E Pipeline Figure 4: Per-sample Per Character Rate (PCR) distributions for OCR on ground
truth crops. _
CER (per sample) — trained on MIDV2020, tested on MIDV500
96.4-, CER (%)
=T /0 MIDV2020  MIDV500 70.78 1.79 + 6.0
Full-MRZ accuracy on the MIDV2020 MIDVLAIT 84.62 0.32+£1.25 05
private test set. MIDV500  MIDV2020 7019  3.88+11.23
MIDV500  MIDVLAIT 75.54 0.85 + 3.87 Eoo-
Private Private 96.42 0.07 £ 0.41 3
E2E pipeline performance with DINOv3-L and SVTRV2. o
¥} Discussion
* Arobust on-premise MRZ pipeline is feasible without closed Figure 5: Per-sample CER distributions for the E2E pipeline
commercial OCR. LIMITATIONS & OUTLOOK
* Recipe: strong segmentation backbone + MRZ-adapted * Private set is Swiss-dominated and lacks TD2; broad
OCR (synthetic pretraining — fine-tuning on real data). generality not claimed.
* Generic OCR does not transfer; MRZ is a domain-specific * Heuristic rectification / line-splitting fails on strongly curved
OCR problem. documents.
* Once detection is strong, OCR is the dominant error; leftovers * Future work: checksum-guided correction, broader data
are glyph confusions (S—95, Q—G, X—-V). and deployment metrics (latency, memory).
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