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NOT PREVIOUSLY VIEWED

- We present SpeedyAnnotate, a freely available image annotation software designed to streamline 22,274 chest radiographs were included in our analysis: Percentage of DICOM Metadata Issues

labelling and image quality assessment.

: . . . o , , Non-Chest Radiographs:
- To demonstrate its utility, we investigated the reliability of DICOM headers in chest radiographs from

five publicly available COVID-19 datasets covering 39 centres across seven countries. » Y + 229 radiographs (1.057) were dentified as non-chest
A images.

- . Grayscale Inversion Discrepancies:
_ oy ] * In one dataset, 83 images (0.95%) had a Photometric

Interpretation header mismatch with grayscale inversion.
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Development and Features:
P = All affected images belonged to the COVID-19 negative

= Built using PyQt6 in Python. | A o " | cohort.

Percentage of Affected Radiographs (%)
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" FU”y customizable, Offering ﬂeX|b|I|ty for various annotation tasks: | ;/ 'J L | 1 Series Description Header Analysis:

o Individual Image Annotation: Allows users to annotate diagnostic or quality control findings using . | = Found in 56.5% (12,580/22,274) of the DICOM metadata

NOTES:

checkboxes, radiobuttons, and free text (Figure 1). f files analyzed. | | | |
_ Figure 1: Individual Non-chest Grayscale Incorrect Incorrect
- Bounding Box Creation: Facilitates marking findings and regions of interest for segmentation I I} | image annotation - Incorrectly identified lateral projections in 2.9% radiographs inversion Lateral PA/AP

mismatch Projection tags

model development. | _ mode with (364/1 2’580) of cases. Issue Category

- Comparative Image Quality Assessment (IQA): Enables side-by-side comparison of image | ‘ bounding boxes. - Missing, incomplete, or ambiguous in 43.5% (9,694/22,274) Figure 3: Percentage of radiographs affected by DICOM metadata issues
guality against a reference using structured layouts with checkboxes, radiobuttons, dropdowns, | of cases. across different tags.

o Image No.: 4/650 | Viewed: 3 (0%)
and free text (Figure 2).

Ease of Use: : :
- Features a wizard-based setup for intuitive configuration. 4. Discussion

SpeedyAnnotate - File: fastfading/carnivaldolls_101.bmp

= Requires minimal technical expertise. 3 : DICOM Metadata Challenges:

= Cross-platform compatibility: Works seamlessly on both Mac and Windows. » DICOM metadata shows inconsistencies, including errors in identifying projections, grayscale inversion mismatches, and incomplete or ambiguous

NOT PREVIOUSLY RATED

Accessibility: headers.
- Freely downloadable from GitLab: see the QR code below or P = These issues can lead to biases, reduced generalizability, and inaccuracies in Al models.

https://gitlab.developers.cam.ac.uk/maths/cia/covid-19-projects/speedyannotate. | 2 2 QUALITY IN COMPARISON TO THE REFERENCE: Need for EDA:

1=VERY POOR / 4 =VERY GOOD 1/2

Application in Research: T4 S & 2 e S A , = Exploratory data analysis (EDA) is essential before Al development to identify and address metadata and imaging inconsistencies.

= We investigated the reliability of DICOM headers for chest radiographs in five publicly available g5 22" 4% R T . = » Rigorous EDA helps ensure dataset reliability and prevents spurious patterns from being learned.

COVID-19 datasets, namely the NCCID, BIMCV-COVID-19, BriXia, RICORD-1C and CUH.
Role of SpeedyAnnotate:

= SpeedyAnnotate facilitates detailed EDA, quality control, and annotation, addressing dataset inconsistencies efficiently.

Thanks to: i Y e ol | = |[ts customizable features support diverse tasks, such as metadata verification and labelling for segmentation models.
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Figure 2: IQA
comparison
N I H R Cambridge Biomedical mode.  Incorporating such tools into workflows ensures more accurate and clinically relevant Al systems.

Research Centre

 Tools like SpeedyAnnotate enhance dataset quality and Al robustness.

SpeedyAnnotate

Progress: 0/982




