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The dataset comes from cifar-10.

We will input images, then your model will predict
their classes.

Input image X 1N |,
(3, 32, 32) model class Y

« A small portion of labeled data is provided within
your dataset.

 How to use unlabeled data to imporve your model?



Introduction

« Semi-supervised learning
« self-training

« cluster by autoencoder




Approach 1: Self-training

1. Data have two parts, labeled X, and unlabeled X,
2. Train model f(x) on (X, Y,)

3. Use model f(x) to predict x € X,

4. Add (x, f(x)) to labeled data

5. Repeat 2~4



Self-training




Self-training

4. Add (x, f(x)) to labeled data

< e Add a few most confident (X, f(Xx))
e Addall (x, f(x))
e Addall (x, f(x)), weighted by confident



Approach Z: clustering

« How to measure the distance of images?

« Directly use raw data (pixel intensity) to represent an image

« Extract other features, for example, extract from autoencoder
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Autoencoder

Input Image | 32x32X3

encoder

Use this code to i>

. 256
represent image -

decoder

image -

https://blog.keras.io/building-autoencoders-in-keras.html




How to use autoencoder

« Directly use the code to measure the distance,
for example, cosine similarity, ...

« Pretrain the weight of CNN
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Data format

Three files: all_label.p, all_unlabel.p, test.p

Please use python package pickle to decode the files.
all_label.p contains ten classes (0-9), each class has 500 images.
Ex: all_label = pickle.load(open(‘all_label.p’,rb")

all_unlabel.p contains 45000 images

test.p contains 10000 images



Data format

Each image has (channels, height, width) = (3, 32, 32)

all_label[class_id (0-9)][image_id (0-499)] contains:
[3072] = [1024, 1024, 1024]
(each stands for different channel)

all_unlabel[image_id(0-44999)] = [3072]

test['ID][i (0-9999)] = image_id
test['data’][i (0-9999)] = [3072]



Data format

Submission format; csv
E—17E A ID,class
EF_1THWBATER 2 ID, MEPFTEZ class

Evaluation Function: Accuracy
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Kaggle Deadline: 2016/11/18 09:00:00 (GMT+8)

Github + Report Deadline: 2016/11/18 21:00:00 (GMT+8)


https://inclass.kaggle.com/c/ml2016-semi-supervised-learning

Github - Branch on another Method!

Branch: master « ML2016 / hw3 /

+'z hoaaoh add hw3

El cnn.py add hw3
£l test.sh add hw3
] train.sh add hw3

Branch: method2 ML2016 / hw3 /

This branch is 2 commits ahead of master.

s hoaaoh remove and add

E] method2.py add method2.py, remove cnn.py
E) test.sh add hw3

£ train.sh add hw3

Create new file Upload files Find file History

Latest commit 744fo9a 40 seconds ago

40 seconds ago
40 seconds ago

40 seconds ago

Create new file Upload files Find file History

il Pull request [ Compare

Latest commit 233e1df 16 hours ago

16 hours ago
16 hours ago

16 hours ago



Github -- What it should contain?

Don’t upload your own corpus!!!

Directory "ML2016/hw3” should contain at least:
Report.pdf (Master only), train.sh, test.sh, “trained_model”

Training time should be in 24 hours.
Testing time should be in 5 minutes.

Usage:

Jtrain.sh $1 $2

$1: directory path contains (all_label.p, all_unlabel.p, test.p)
$2: output_model

Jtest.sh $1 $2 $3

$1: directory path contains (all_label.p, all_unlabel.p, test.p)
$2: input_model

$3: prediction.csv



Policy

1. kaggle rank (4%)
top 10%: 4, top 20%: 3, top 50%: 2, beyond baseline: 1.

2. report (4%)
filename: Report.pdf
4 questions (on the next page)
2 pages

3. format/github error (2%)
If you hand in with any wrong script, you get 0.
If you hand in with any wrong format, and you come to TAs and fix
it, you get (0.5*format part score)



Report

1. (1%) Supervised learning:
Use only labeled data to train a model, record its performance, and
describe your method

2. (1%) Semi-supervised learning (1):
Use whole data to train a model, record its performance, and describe
your method

3. (1%) Semi-supervised learning (2):
Use another method, record its performance, and describe your method

4. (1%) Compare and analyze your results



Rules

1. oL package, fldllkeras, tensorflow, ...
2. REEEAHERINIER (BIZREAY cifar-10)
3. Only Python and C/C++

4. TR ZNRITEER ~ IDERERE AR DETHY



FAQ
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3. M FHRMETS ?
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4. ERRRAZERMG?
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FAQ

5. BARETEREMTEE ?
CPU: 17-4790K

Memory: 16GB RAM
GPU: GTX960/2GB

6. FHOILUERIIE ?
o]}l - Decay rate = 0.7/day
B M AN EDER


https://goo.gl/forms/jtiZRJZIYaaNRQav1

DAQ

Questions and Questions?



Thank You



