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Competitive Machine Learning Overview: Process, Types, Benefits/Drawbacks
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Kaggle TGS Salt Identification Challenge
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Competitions Problems

- Classic ML (table data, time series)

- Deep Learning (text, images)




Competitions Types

L

Upload Submission File

- Submitti ng Predictions File Y(‘:n;r submission should be in CSV format. You can upload this in a

zip/gz/rar/7z archive, if you prefer.



Competitions Types
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€ titanic submit sample submission a o Python ® Private

- Submitting Predictions File
- Kernels Competitions

subprocess check_output
(check_output(["1s", "../input"]).decode("utf8"))

6 sub - pd.read_csv(' ../input/gender_submission.csv')
1

8 | sub.to_csv('sample_submission.csv',index > |




Competitions Types

4

€ titanic submit sample submission a o Python ® Private

- Submitting Predictions File
- Kernels Competitions

subprocess

che:
- Docker Competitions - i

ck_output
“../input"]).decode("utf8"))

5 sub pd.read_csv('../input/gender_submission.csv')
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8 | sub. to_csv('sample_submission.csv',index Il
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Competitions Benefits
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Competitions Benefits for Beginners

1. Playground competitions
2. Work with real data
3. Build initial EDA

4. Build simple models




Competitions Benefits for Juniors

1. Community
2. Get some practical tips&tricks
3. Portfolio projects

4. Interview preparation
=
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Competitions Benefits for Middles

1. New domain/problem type
2. |deas to apply at the current job
3. Portfolio projects

4. Team work



Competitions Benefits for Seniors

1. New domain/problem type
2. Keep up-to-date with the best performing methods
3. Winning prizes

4. Posts and papers




Competitions Drawbacks

Zipped data

1-gram ae=1 +
Svd{300)+ log 0.88
Tgram =1 ¢
v(200) + 9 0.96 | 3 Extia Tree:
1-gram o1=1 LSVG 0987 ish

0974

0.987 ish

1. Not production solutions*
2. Low-quality code
3. Time consuming

Best siﬁle model

09740871

http:
//blog.kaggle.com/2015/12/03/dato-winners-interview-1st-place-mad-professors/

1


http://blog.kaggle.com/2015/12/03/dato-winners-interview-1st-place-mad-professors/
http://blog.kaggle.com/2015/12/03/dato-winners-interview-1st-place-mad-professors/
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My Background

# Alw Team Name Kernel Team Members Score Entries Last
1 a2 Ding Han | Renan | Kent Al Lab 0.879 384 28m
2 a5 Giba&Heng 0.878 185 6h
3 v2 earhian 0.875 183 9h
4 v2 SeuTao 0.875 254 9h
5 -3 DISK 0.874 273 6h
6 v2 Tim & Alex & Anton a 0.872 202 2h
7 2 bestfitting _; 0.870 138 17m
8 v2 77z ﬁ > | 0.870 108 2d
9 a5 b.e.s. n 0.870 111 12h

0 ored 0.870 a provement of yo ore of 0.86 ob W Tweet this!

10 = [ods.ai] topcoders 0.868 204 3h




Typical Competition Pipeline (Exploration)

- Problem Statement
- EDA and Basic Solution Kernels
- Google for Unknown Seed Words

- Look at Top Solutions of Similar Past Competitions



Problem Statement

"GroundTruth" Mask

AMNB
AUB

ToU(A, B) =

14



EDA and Basic Solution in Kernels

2mo ago © 0.62 % geophysics, tutorial, beginner, deep learning, object segmentation

598 m @ Intro to seismic, salt, and how to geophysics W/

) @071 % image data, object segmentation

283 m @ ¥ U-net, dropout, augmentation, stratification
= mc

@ Explanation of Scoring Metric
s 2mo ago % tutorial, beginner
b=

163



Google for Seed Words

Let me

Google

that for you.

- semantic segmentation
- jou

- unet

- augmentation

- tta



Look at Top Solutions of Similar Past Competitions

‘ Segmentation| ‘

Competition Deadline ~
2018-04-17
DATA 2018 Data
/RGN Science Bowl

reea

Find the nuclei in
divergent images
to advance
medical discovery

oty
B | Alen | Hamiton C laggle

2017-09-28
— Carvana
Image
ﬁ Masking
Challenge

Automatically
identify the
boundaries of the
car in an image

Type Evaluation Reward Solutions
Computer IntersectionOverUnionObjectSegmentation  $100000 Forum

ision, | .
vision mase e 2nd place solution
segmentation

* 3rd place solution

http://ndres.me/kaggle-past-

Semantic Dice coefficient $25000 Forum
segmentation, .
o 1st place solution

Image .

. * 3rd place solution
processing /
Vision
solutions/


http://ndres.me/kaggle-past-solutions/

Typical Competition Pipeline (Solution)

- Establish Validation
- Copy/Create Simple Baseline. Fix Bugs
- Read/Invent New Features. Try them

- Read/Invent New Features. Try them

- Ensemble the Results



U-Net Architecture

input output
IMage |- b segmentation
tile : map
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R e e # max pool 222
X BT 4 7 i # up-conv 2x2
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https://arxiv.org/abs/1505.04597 19


https://arxiv.org/abs/1505.04597

U-Net with Pre-Trained Encoders

copy and concatanate

copy and concatanate
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https://arxiv.org/abs/1801.05746

Different Types of Decoders (FPN)
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http://presentations.cocodataset.org/C0C017-Stuff-FAIR.pdf
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http://presentations.cocodataset.org/COCO17-Stuff-FAIR.pdf

pes of Decoders (PSP)
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(a) Input Image (b) Feature Map (c) Pyramid Pooling Module (d) Final Prediction

https://arxiv.org/pdf/1612.01105.pdf

22


https://arxiv.org/pdf/1612.01105.pdf

Different Types of Decoders (LinkNet)

{ Encoder Block 4 ! Decoder Block 4

U

{ Encoder Block 3 ! Decoder Block 3 !
U

Encoder Block 2 Decoder Block 2
Encoder Block 1 Decoder Block 1
max-pool [(3x3), /2] full-conv [(3x3), (64, 32), *2]
conv [(7x7), (3, 64), /2] conv [(3x3), (32, 32)]

full-conv [(2x2), (32, N), *2]

23
https://arxiv.org/pdf/1707.03718.pdf


https://arxiv.org/pdf/1707.03718.pdf

Keras Segmentation Models Zoo

Avaliable models:

e Unet
e FPN
o Linknet
e PSPNet

Avaliable backbones:

Backbone model Name Weights
VGG16 vggl6 imagenet
VGG19 vggl9 imagenet
ResNet18 resnet18 imagenet
ResNet34 resnet34 imagenet

imagenet
ResNet50 resnet50
imagenetllk-places365ch
ResNet101 resnet101 imagenet

https://github.com/qubvel/segmentation_models 2%


https://github.com/qubvel/segmentation_models

Concurrent Spatial and Channel 'Squeeze & Excitation’

Insert SE blocks
After every Encoder &
Decoder blocks

Channel-wise
[[] Encoderor  []Bottieneck [l Squeeze & Excitation T Recalibrate
Decoder Blocks (SE) Blocks (b) Spatial Squeeze
(a) SE block in F-CNN and Channel Excitation (cSE)
\ USSE
*1x1 Spatially
\ Recalibre
o gt Usc.S'E

Spatially
Recalibrate

(c) Channel Squeeze
and Spatial Excitation (sSE)

*?nxn Convolution with m x n kernel p channels (d) Concurrent Spatial and Channel
_/ RelU [ Global Pooling & (-) Sigmoid Squeeze and Channel Excitation (scSE)

https://arxiv.org/pdf/1803.02579.pdf 25


https://arxiv.org/pdf/1803.02579.pdf

Cosine Annealing

Learning rate schedule

10 " ) j j " j —©— Defaul, Ir=0.1
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https://arxiv.org/pdf/1608.03983.pdf
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https://arxiv.org/pdf/1608.03983.pdf

Snapshot Ensembles

05 Single Model 57 Snapshot Ensemble
04, Standard LR Schedule /| Cyclic LR Schedule
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https://arxiv.org/pdf/1704.00109.pdf

27


https://arxiv.org/pdf/1704.00109.pdf

Bonus: Mosaic

https://www.kaggle.com/c/tgs-salt-identification-challenge/discussion/66940
28


https://www.kaggle.com/c/tgs-salt-identification-challenge/discussion/66940

Thank you!

Questions?

in] linkedin.com/in/yauhenbabakhin
[&] y.babakhin@gmail.com
ods.ai: @b.e.s.
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