
Objective: How can per-frame uncertainty estimates be leveraged 
to improve video text spotting performance?
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A pretrained SOTA text spotter [1] is used to detect and recognize text in video

frames. 

CVTS (Conformal Video Text Spotter) proceeds as follows: 

A box-wise conformal predictor calibrates the detected bounding boxes.

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

conformal predictor, which estimates per-character uncertainty scores

(shown in yellow in the images).

After text matching via a pretrained tracker [1], an uncertainty-aware

algorithm updates texts across tracks.
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Frame-level text recognition in videos is often inconsistent due

to motion blur, occlusion, and illumination changes.

Recognition reliability is strongly linked to model uncertainty.

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

statistically rigorous method to estimate uncertainty.

Motivation

Text Conformal Prediction (TCP)

Experimental Results​

Conclusion 

End-to-End text spotting

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.

Ablation StudyText Tracking

CVTS achieves superior end-to-end text spotting and tracking

performance over the GoMatching baseline across four datasets,

without model retraining.

No retraining required: CP calibrates any pretrained model using a small held-out set.
Statistically guaranteed: CP Provides formal confidence intervals with predefined coverage.
Lightweight and efficient: Adds minimal computational overhead at inference time.
Improves temporal stability: Uses uncertainty estimates to correct unreliable frame-level predictions.

Contributions

Key Ideas

A novel uncertainty-aware method for selecting the most confident text recognition over a track of texts.
A second CP module to refine the predicted text bounding boxes - improving text tracking performance. 
Improvements over SOTA on four benchmarks: ArtVideo, DSText, BOVText and ICDAR15. 

Box-wise Conformal Prediction (BCP)

Calibration Step:

a.Let                                                          and                                                      be the ground-

truth and predicted bounding boxes, respectively.

b.Compute the nonconformity scores as                                                                                               

c.For each coordinate                                                        compute the conformal quantile

using the Bonferroni correction.                                 

Inference Step: Define the conformalized bounding box for a test input as

Concept: Produces a prediction set that contains the true character with high probability. 

Key Properties:

Coverage: Guarantees the true character lies within the prediction set with prob ≥ (1 − α).

Adaptiveness: The clearer the text, the smaller the prediction set.

Calibration Step (per model and dataset):

1.Compute the score of the correct class for each calibration sample.

2.Determine the (1 − α) % quantile, q̂, of these scores.

Inference Step:

For a new sample, include all characters whose scores exceed q̂ to form the prediction set.

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