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3D CNN

Volumetric data

Exploring RSNA 2023 with 3D Unet and 2.5D CNN + RNN 



Introduction

❏ Volumetric Data 

Sources  OleksandrKosovan  

Image

Series of Images 

Kinetics Human Action Video Dataset
 (Kay et al.)  

The Multimodal Brain Tumor Image Segmentation Benchmark 
(BRATS 2017, Bjoern H. Menze et al.)  

RSNA Abdominal Trauma Detection AI 
Challenge (2023) 

https://github.com/OleksandrKosovan


2D CNN to 3D CNN

❏ 2D CNN ❏ 2D CNN to 3D CNN 

Image source: hannibunny.github.io 

Source: https://www.coursera.org/learn/convolutional-neural-networks



2D CNN to 3D CNN

❏ 3D CNN 

*
10 filters 

3 x 3 x 3 Conv 
(padding = 1,  stride =2)   

3 channels 
on each frame

16 frames 
(or depth (D) = 16) 

3 frames

10 channels

Depth = 8 

 

3
3

3

8

Input size: [1, 16, 3, 32, 32] 
(batch size, D, C ,W, H)  

Output size: [1, 8, 10, 16, 16] 
(batch size, D, C ,W, H)  

 



2D Unet to 3D Unet

❏ Review 2D Unet 

up 
sampling 



2D Unet to 3D Unet

❏ Review 2D Unet 



2D Unet to 3D Unet

❏ 3D Unet 



2D Unet to 3D Unet

❏ 3D Unet 



2D Unet to 3D Unet

❏ 3D Unet 



RSNA - RADIOLOGICAL SOCIETY OF NORTH AMERICA

2021 

2022 

2023 

2024



RNSA 2023
Volumetric data - Sample of 1 study (5 organs) 



RNSA 2023

Source: 2nd place solution: 
https://github.com/TheoViel/kaggle_rsna_abdominal_trau

ma 

Source: 1st place solution: 
https://github.com/Nischaydnk/RSNA-2023-1st-place-s

olution 

Stage 1 - 3D segmentation 

Stage 2 - 2.5D CNN + RNN 

 3D segmentation 

2.5D CNN + RNN 

https://github.com/TheoViel/kaggle_rsna_abdominal_trauma
https://github.com/TheoViel/kaggle_rsna_abdominal_trauma
https://github.com/Nischaydnk/RSNA-2023-1st-place-solution
https://github.com/Nischaydnk/RSNA-2023-1st-place-solution


RNSA 2023
Preprocessing ❏ Windowing



RNSA 2023

Preprocessing ❏ Rescaling

Source: monai

Figure: plot volume size and volume segment size 



RNSA 2023

3D segmentation (note read the comment to adjust the code) : 
https://www.kaggle.com/code/haqishen/rsna-2023-1st-place-solution-train-3d-seg/notebook 

3D segmentation

https://www.kaggle.com/code/haqishen/rsna-2023-1st-place-solution-train-3d-seg/notebook


2.5D Model

❏ Feature extraction and LSTM head

• CNN model can be replaced by ViT model (Swin, CoaT…) 
• RNN can be  replaced RNN series (RNN, LSTM) + Attention / Transformer Head 

 

Stage 2 - 2.5D CNN + RNN 
Using 2D segmentation (auxiliary)  

CNN encoder 
(ex: coat) 

Input: stacking 32 
slides (3 channels) 

Bs x 32 x 3 

LSTM head

Segmentation 
Head

Segmentation Mask 

Dice 
Loss 

P(injury) 
Cross 

Entropy 
Loss 



2.5D Model

Source:  PyTorch RNN Tutorial - Name Classification Using A Recurrent Neural Net  

RNN Bidirectional RNN

❏ Review RNN/LSTM

https://www.youtube.com/watch?v=WEV61GmmPrk


2.5D CNN + Sequences Model 

❏ Feature extraction and LSTM head | Simple Step by Step version  



2.5D CNN + Sequences Model 

❏ Segmentation Head | Simple Step by Step version  



2.5D CNN + Sequences Model 

❏ Segmentation Head - all together! ❏ Segmentation Head - use FPN to 
combine features 



2.5D CNN + Sequences Model 

❏ Segmentation Head - all together! 



2.5D CNN + Sequences Model 

❏ 2.5D CNN + Sequence Model - all together! 



Upsampling layer (optional) 

❏ Upsampling layer: ConvTranspose2d, Interpolation or Pixel Shuffle

Figure: ConvTranspose2d  2x2 
Src: D2l.ai

Artifact 

Less Artifact 

Source:  https://distill.pub/2016/deconv-checkerboard/

ConvTranspose2d

https://distill.pub/2016/deconv-checkerboard/


Pixel Shuffle 

Source: https://stackoverflow.com/questions/72069125/is-convolution-pixelshuffle-the-same-as-subpixel-convolution

Upsampling layer (optional) 

https://docs.google.com/file/d/1AxG1Axsi0xZCh8pgJsKjDUfO8F1kGh9i/preview


?

Notebook Link: [vizualize] pixel-shuffle vs conv-transpose 

Upsampling layer (optional) 

https://colab.research.google.com/drive/16vuMVA8YZMBX2N7wZ3N4uVGb_rIkXE4i?usp=sharing


Review pipeline
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Summary 

3D Unet 
3D CNN

Volumetric data

Exploring RSNA with 3D Unet and 2.5D CNN + RNN 

?



AI VIETNAM
All-in-One Course

(TA Session)

Thank you for watching !
Let's learn more together!  


