BiometryNet: Landmark-based Fetal Biometry Estimation from Standard Ultrasound Planes
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Motivation Challenges
* Fetal growth assessment is based on a few biometric measurements that are
performed manually and assessed relative to the expected gestational age.
 Biometric measurements includes Occipito-Frontal Diameter (OFD) and Bi-Parietal
Diameter (BPD) on head plane and Femur Length (FL) on femur plane. | | | o
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Solution: Dynamic Orientation Determination

N B » learn “normal” measurement direction vector at initial setup.
\ =2 3 = R ' « Enforce standard landmark class by projecting and ordering using direction vector.
Inference " % e P
During training, annotated head and femur planes are fed into the Dynamic Orientation Q Q & — -
Determination (DOD) module and to the landmark regression network (a variant of
HRNet) to predict two landmarks per biometric measurement. During Inference, the Fit GMM Calculate direction vector || Classify new pair by Results
trained model predicts the landmarks followed by scale recovery (px—->mm) for biometric nitial setup S e
measurements estimation.
Data Performance
* Two public datasets: HC18 and Fetal Planes (FP), 3 medical e T s T e e
centers, 6 different US devices el = D10 et =100 I =1L
e HC18: HC annotated - OFD,BPD extract with least-squares. — — —
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° BiometryNet outperforms all other Using preferred fixed orientation (Horiz/Vert) of

methodes, in all biometric measurements measurement improves over HRNet
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protocols between datasets.

Impact of training dataset P HC18
) * Wetrained the OFD and BPD : Complementary biases between
- models on FP dataset and tested 3 datasets
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Learned direction vector is similar to data orientation . B?as can be -explainecl !Oy 3 T BiometryNet variance below

BiometryNet converged faster, achieving better results
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BiometryNet requires only landmark annotation, achieving better results compared to other methods F—r,l"-_f_lr iagi!’tﬂiﬁ'i”
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DOD enforces measurement-wise orientation consistency, reducing inherent US plane variability @E::E;' Tel-Aviy

effects, resulting in improved landmark localization

BiometryNet can learn different annotation protocols and measurements
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