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K E Y  M E S S A G E S 

1.	 The artificial intelligence (AI)-enhanced chest 
X-ray (CXR) model increased lung signal and 
suppressed rib signal, enabling more accurate 
classification of COVID-19 conditions.

2.	 The AI-based segmentation model delineated 
lung contours and infected regions in computed 
tomographic and CXR images with high Dice 
scores.

3.	 The multi-view approach significantly improved 
the area under the curve compared with the use 
of a single feature type.

4.	 The developed computer programme supports 
COVID-19 diagnosis and patient management.
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Introduction
Chest X-ray (CXR) and computed tomography 
(CT) are essential for diagnosing, assessing, and 
monitoring patients with COVID-19.1 Artificial 
intelligence (AI) and big-data analytics facilitate early 
detection and diagnosis of COVID-19.2 This study 
aimed to evaluate the application of AI and big-data 
analytics in the detection, diagnosis, surveillance, 
and management of COVID-19.

Methods
In total, 1818 CXR or CT images were retrospectively 
collected from Queen Elizabeth Hospital and Pamela 
Youde Nethersole Eastern Hospital, as were >3000 
images from public datasets. The AI-enhanced 
CXR model was developed using a multi-strategy 
framework comprising lung segmentation, bone 
suppression, and super-resolution. Robust, self-
adaptive AI-based segmentation frameworks were 
developed with an image pre-processing pipeline, 
residual learning, and data augmentation. A multiple 
kernel combination method was applied within our 
existing multi-view framework3 and incorporated 
into conventional classifiers, including support 
vector machines and kernel ridge regression. The 
computer programme was integrated with the 
developed models and compiled using 3D Slicer. 
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Results
The AI-enhanced CXR images achieved a peak 
signal-to-noise ratio of 43.21±3.14 and a root 
mean square error of 0.0074±0.0029. Average Dice 
scores for infected regions based on the AI-based 
segmentation model were 0.93 for CT and 0.85 
for CXR. The proposed multi-view analysis model 
substantially improved the area under the curve 
when combining radiomics and clinical features. 
The area under the curve for assessing COVID-19 
pneumonia severity using the multi-view analysis 
was 0.98, considerably greater than that based on 
image features alone (0.60). The developed computer 
programme incorporated CXR image enhancement, 
CT and CXR image segmentation, and multi-view 
analysis, enabling automatic processing and analysis 
of input CT and CXR images for COVID-19.

Discussion
We developed a multi-strategy model comprising 
AI-enhanced CXR, AI-based segmentation, multi-
view analysis, and an integrated image analysis 
programme to support auxiliary diagnosis for 
patients with COVID-19. The results of the multi-
view analysis confirmed that the integration of 
feature types improved classification performance. 
The introduction of radiomics features also enhanced 
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the interpretability of the classification model; this 
is essential for clinical adoption of AI technologies. 
Future studies should incorporate larger and more 
diverse datasets, evaluate model performance across 
varied settings and populations, and investigate the 
added value of other imaging features or patient 
information.

Conclusions
Our AI techniques offer safer, more accurate, and 
more efficient imaging solutions for managing 
COVID-19, providing actionable insights for clinical 
assessment and personalised treatment. Our models 
can predict patients at risk of developing severe 
symptoms, facilitating hospital resource planning. 
The AI-empowered CXR technique is highly 
accessible and demonstrates robust diagnostic and 
monitoring accuracy for COVID-19. It is suitable for 
implementation across hospitals at all levels.
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