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RSNA 2023 Abdominal Trauma Detection

Detect and classify traumatic abdominal injuries
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Data processing il

PyDicom (4TeHne .dcm)
Slice thickness
Dicom windowing
Aortic HU

Non-contrast Arterial Phase




Metric RSNA

Lij = —wj(yijlog(pij) + (1 — yij)log(1l — pij)))

(

for all healthy labels.

for low grade solid organ injuries (liver, spleen, kidney).
for high grade solid organ injuries.

for bowel injuries.

for extravasation.

L LS

| 6, for the auto — generated any;njury label.



KDistribution of patients with and without injuries

27,17% —

N— 72,83%

Health Status @ Healthy @ Injured
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/Types of disorders
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Extravasation classification score on cv: 0.507 +- 0.046 logloss

const score: 0.631
gold medal score: 0.485
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Architecture

2D Conv

3D Conv

output

output
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Figure 3. Training and testing errors for R(2+1)D and R3D.



Depthwise separable 3D
v v v

1x1x1 1x1x1 1x1x1
! ¥ v
1x1x1 e — —
3x3x3 | | 1] 3x3x3(dw) | |
b) group conv c) depthwise conv 3X3X3(dW) ST |
L — |
model |depth | video@1 | FLOPs | params | interactions ¢ v
@) | wl® | x10° | wl0” 1x1x1 1x1x1 1X1x1
ResNet3D | 26 65.3 143 | 204 0.42
ir-CSN | 26 62.4 4.0 1.7 0.27 + + *
ipCSN | 26 | 646 | 50 | 24 0.42 a) b) C)
ResNet3D | 50 69.4 | 295 | 469 5.68
i-CSN | 50 | 70.3 106 | 13.1 5.42 Interaction-preserved Interaction-reduced
ip-CSN | 50 | 708 119 | 143 5.68
ResNet3D | 101 | 706 | 447 | 859 8.67
i-CSN | 101 | 71.3 141 | 221 8.27
ipCSN | 101 | 718 159 | 245 8.67




Models

Segmentation (3D Unet): Classification:

- encoder: ip/ir-csn resnet152
- Mean/std normalization

- CrossEntropy

-  Weighted sampler

- batch size: 6 or 9

- 5 folds

- encoder: ip-csn resnetd0
- decoder: (2+1)D resnetd0
- Mean/std normalization

- Jaccard + Focal loss

- 256x256x112

- batch size: 5

- total samples: 150



Augmentations

L=

2D (replay):
3D:

: 1) Grid distortion
Flips Elast f
Gaussian noise 2) Elastic ?:rans orm
Random padded 3) Saturation
shift o |

GridDistortion ElasticTransform

tips:
True 3D augs are too slow (1.5s+), ‘ g@

make it own hands
3D segmentation quite easy task




Segmentation

val_loss
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Classification

Macro F1 score
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True Positive Rate

Receiver Operating Characteristic (ROC) Curve

1.0 4

— 0 (AUC = 0.78)
— 1(AUC = 0.72)
— 2 (AUC = 0.96)

0.2 0.4 0.6
False Positive Rate

T

0.8

1.0

0 - healthy
1-low
2 - hard



Models

256x256x112

224x224x64

‘ 128x128x64 ’

3 classes

196x112x64

3 classes

1 class




const predict - 0.65

# Set output to mean of training data

submission[Target_cols] = train[Target_cols].mean()

# Scale each category by desired scale factor
submission[scale_by_2] *=sf_2
submission[scale_by_4] *=sf_4
submission[scale_by_6] *=sf_6

submission[scale_healthy] *=scale_h
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1-st place

3D Segmentation

3D crop ->
96 equidistant ->
reshape to 32

Y

Select 96 Equidistant
Slices w/ Crop

Volume —> Crops + Masks

1
I
1

Windowing \:\
ch I

u

Resolution: 128x128x128

2.5D: i1, i, i+1 S |

- - LIS | I
slices as channels _ : Split Slices
Preprocessing " by 3-Channels
_________________________ | 32 x 3 slices

I

|

Targets as visibility:
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2.5D Approach CNN + RNN
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S |g m0|d : Final Scored = 2D CNN Based
| Predictions i Encoder
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inference: maxpool | }
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Dense
Bi-GRU
J'Y

by slices Segmentation Feature Images
FC Head Shape: BSx32x3x384x384

Shape: BSx32xNum classes




1-st place
Ensemble: 2.5D Approach: CNN+RNN w/ Aux Loss

- Coat Lite Medium w/

I
I
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. |
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I e) o Classification
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Augmentations: : ) )
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- Perspective : ! Slice level Labels I
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1-st place
Overall: 0.325

bowel: 0.1
extravasation: 0.45
kidney: 0.24

liver: 0.39

spleen: 0.38

any: 0.38



Summary

- check previous top solutions

- check all additional data

- wait until the domain expert provides the EDA.
- check discussions daily

- use augmentations in any CV tasks



Our social media

@AI_MINDS

@APARINAI



