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One-stage Multi-task Detector for 3D Cardiac MR Imaging



Introduction

Fig. 1: Bounding box and landmarks in a CMR volumetric image. The left figure shows the location 
of the bounding box and six landmarks on a volume, and the right figure is the corresponding 
cardiac segmentation with six landmarks and the bounding box. 
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Method

Fig. 2: The architecture of MT3D. MT3D adopts VGG16 as backbone network, which takes a whole volumetric 
CMR image as input, gradually downsamples the feature maps, and predicts the confidences and the offset 
for the anchor groups (bounding box and six landmarks).
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Anchor setting

Fig. 3: MT3D takes the entire volume as input and predicts six landmarks within a bounding box. (a) 
illustrates three slices and the ground truth group of the heart. (b) is the midventricular slice with 
the ground cross-section box and four landmarks on this slice. (c) represents the last layer feature 
map of the backbone, anchor landmarks and the cross-section boxes of 3D anchor boxes.
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Post processing

Fig. 4: A post processing example from validation set. (a) shows the direct output of MT3D, 
i.e. the candidate bounding boxes and landmarks. (b) is the final output on the volume. 
We select the final bounding box using NMS algorithm, and the final six landmarks by 
averaging all candidate landmarks.
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Detection

Fig. 5: The variations of AP with various 3D 
IoU thresholds
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Fig. 6: Exemplary results using 2D methods. While 2D 
detectors are accurate for mid ventricular slices (top), they 
produce incorrect detections in basal/apical slices (bottom).



Detection
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Fig. 7: The distribution of bounding box wall distance 
and centroid distance.

TABLE I: Comparisons of detection performance and 
running speed between different methods, where B-
wall and B-centroid respectively represent the wall 
distance and centroid distance.



Landmark localization
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TABLE II: Comparisons of landmark location accuracy and running speed. In ”L-Average” column, we report both 
NMS and average location result (NMS/average location) for 3Dbaseline and MT3D



Segmentation
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TABLE III: The segmentation comparisons of before and after the Prediction bounding box is used to crop 
the CMR image. The LVC, LVW, RVC, and RVM denote the left ventricular cavity, left ventricular wall, right 
ventricular cavity, and right ventricular wall, respectively. And volumes per second (VPS) indicates the 
running speed.



Thank you
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