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Introduction Contributions

Motivation

e A novel uncertainty-aware method for selecting the most confident text recognition over a track of texts.

e Frame-level text recognition in videos is often inconsistent due . . . . . .
& o A second CP module to refine the predicted text bounding boxes - improving text tracking performance.

to motion blur, occlusion, and illumination changes. » Improvements over SOTA on four benchmarks: ArtVideo, DSText, BOVText and ICDAR15.

o Recognition reliability is strongly linked to model uncertainty.

« Conformal Prediction (CP) offers a lightweight, post-hoc, and

Key Ideas
statistically rigorous method to estimate uncertainty.
No retraining required: CP calibrates any pretrained model using a small held-out set.

.. , , Statistically guaranteed: CP Provides formal confidence intervals with predefined coverage.
Objective: How can per-frame uncertainty estimates be leveraged _ , o o , , ,

, _ _ Lightweight and efficient: Adds minimal computational overhead at inference time.

to improve video text spotting performance?

Improves temporal stability: Uses uncertainty estimates to correct unreliable frame-level predictions.

Proposed Approach

Text Conformal Prediction (TCP)
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Spotting Prediction P

o The uncertainty estimate is defined as the size of this prediction set.

o A pretrained SOTA text spotter [1] is used to detect and recognize text in video

Box-wise Conformal Prediction (BCP)

frames.
e CVTS (Conformal Video Text Spotter) proceeds as follows: « Calibration Step:

o A box-wise conformal predictor calibrates the detected bounding boxes. a.Let B, = {xmin,ymin,xmax,ymax} and B; = { Xmin, Ymin s Xmax, Ymax ; € the ground-

truth and predicted bounding boxes, respectively.

o The recognized texts and their softmax probabilities are passed to a text

conformal predictor, which estimates per-character uncertainty scores b.Compute the nonconformity scores as (Xmin — Xmin, Ymin — Ymin, Xmax — Xmaxs Ymax — Ymax)

(shown in yellow in the images). c. For each coordinate ¢ € {Xmin, Ymin,Xmax, Ymax | COmpute the conformal quantile

o After text matching via a pretrained tracker [1], an uncertainty-aware using the Bonferroni correction.

algorithm updates texts across tracks. * Inference Step: Define the conformalized bounding box for a test input as

é(x (Xtest) — {xAmin — qx mina 5} min —_ qymina xAmaX + qx maxa 5; max T qymax}

Experimental Results

End-to-End text spotting Text Tracking Ablation Study
ArTVid DSText ArTVideo DSText
Method roYIeee o Vethod | BOVText ICDARI5 ArTVideo DSText Modules
IDFI MOTA MOTP | IDFI MOTA MOTP etho IDFI MOTA MOTP FPS | IDFI MOTA MOTP
| IDFI  MOTA | IDF1 MOTA | IDFI MOTA | IDFI MOTA VTS vl |83 761 835 063 | 4793 2510 5035
TransDETR [2] | 493 2.8 69.7 | 2643 -22.63  79.73 . overa : : - : : : -
LOGO [3] o - o 1626 1294 7878 GOMatchlng[w 68.3 68.8 | 72.87 6241 | 76.5 68.2 | 5851 48.09 CVTS (TSF) {32 759 835 065 | 4695 2455  80.52
GoMatching 11 | 823 757 835 | 4627 2324 8041 CVTS (BCP) | 684  69.0 | 7342 62.69 | 767 683 | 58.69 48.15 CVTS (BCP) 93 758 %35 066 | 4631 2257  80.43
CVTS (Ours) 833 761 835 |47.87 2508 80.42 CVTS (TCP) 824 760 835 0.66 | 4632 2335  80.41
GoMatching [1] | 823 757  83.5 0.66 | 4627 2324  80.41
et BOVText ICDAR15 Modules BOVText ICDARI1S
IDFI MOTA MOTP | IDFI MOTA MOTP . . . . IDFI MOTA MOTP | IDFI MOTA MOTP
« CVTS achieves superior end-to-end text spotting and tracking
LOGO [3] — - | 68.07 1294  73.00 CVTS (overall) | 65.0 529 872 | 7801 7034 78.73
GloTSFormer [4] | —  — — | 7420 6250 7820 performance over the GoMatching baseline across four datasets, Gyio (1) 648 529 812 | 7106 63,67 7876
GoMatching [1] | 627 529 872 |[80.11 7220 78.52 CVTS (BCP) 63.0 529 872 | 8091 7253 78.54
CVTS (Ours) 65.0 52.9 87.2 80.92 72.54 78.54 without model retraining. CVTS (TCP) 62.8 32.9 87.2 80.23  72.13 78.54
GoMatching[1] | 62.7 529 872 |80.11 7220 78.52

Co

nclusion

« CVTS provides a statistically grounded, lightweight, and modular enhancement for VTS systems through uncertainty quantification.

« Experiments show consistent improvements over SOTA, demonstrating the value of integrating conformal prediction into VTS and its potential for real-world applications.
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