
Задача
● Оценить степень повреждения почек, селезёнки и печени по 3 степеням 

(healthy, low, high). Определить наличие или отсутствие кровотечения и 
повреждения кишечника.



Team

Master at ITMO, 
AI talent hub

Intern researcher at 
MIPT, DeepPavlov

MLE at Norsi-trans

Ионов 
Тимур

Апарин 
Георгий

Bachelor at 
NUST MISIS

MLE at Uvenco



Data

3D CT сканы                 3D маски органов



Data processing
PyDicom (чтение .dcm)
Slice thickness
Dicom windowing
Aortic HU



Metric









Печень
3 класса

(здоров, поврежден, сильно поврежден)

Почки
3 класса

Селезёнка
3 класса



Кровотечение
2 класса
(есть / нет)

Кишечник
2 класса
(здоров / повреждён)



Extravasation classification

Injury HealthyYOLO 
conf

Num 
slices

Num 
slices

YOLO 
conf

score on cv: 0.507 +- 0.046 logloss
const score: 0.631
gold medal score: 0.485



Architecture

2D Conv

3D Conv



(2+1)D

(2+1)D



Depthwise separable 3D

Interaction-preserved Interaction-reduced



Models

Segmentation (3D Unet):

- encoder: ip-csn resnet50
- decoder: (2+1)D resnet50
- Mean/std normalization
- Jaccard + Focal loss
- 256x256x112
- batch size: 5
- total samples: 150

Classification:

- encoder: ip/ir-csn resnet152
- Mean/std normalization
- СrossEntropy
- Weighted sampler
- batch size: 6 or 9
- 5 folds



Augmentations

3D:

1) Flips
2) Gaussian noise
3) Random padded 

shift

tips: 

1) True 3D augs are too slow (1.5s+), 
make it own hands

2) 3D segmentation quite easy task

2D (replay):

1) Grid distortion
2) Elastic transform
3) Saturation



Segmentation



Сlassification

Macro F1 score

● no aug: 0.29

● 2D + 3D flips aug : 

0.46 (+0.17)

● + 3D shift:

 0.55 (+0.1)



0 - healthy
1 - low
2 - hard



Models



const predict - 0.65

Selim
2022:
4 place
2023:
21 place 0.44



1-st place

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

2.5D: i-1, i, i+1 
slices as channels

Targets as visibility: 
[0.1, 0.4,..., 1, 0.5]

Sigmoid

inference: maxpool 
by slices



1-st place
Ensemble:

- Coat Lite Medium w/ 
GRU

- Coat Lite Small w/ 
GRU

- Efficientnet v2s w/ 
GRU

Augmentations:

- Perspective
- H/V Flip
- Rotate +-25



1-st place

Overall: 0.325

bowel: 0.1
extravasation: 0.45
kidney: 0.24
liver: 0.39
spleen: 0.38
any: 0.38



- 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

Summary



Our social media


