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TF-learn
1) Google 3! 7|E} 7
2)
TF-slim
1) oy ME3HS
2) OA7FES
Keras
1) &2l Theano 7
2) JHEHAE0| 7
3) 0% ZH&

high level api

2 7=& TensorFlow2t 7 high-level api= 20| AFESCIH 8, A& HA
£ SE/MESHE 210 ?P“ E27a?

1. tf.contrib_learn: hitps:/fiwww tensorflow org/get_started/tflearn

2. Keras: https:.-".-'keras.m.-

3. tf.slim: hitps:/igithub.com/.../mas.../inception/inception/slim/README.md

Udacidy Ats=3&t= TF-learn 22 717\ 2 AL CH hitps/fmedium com/
Jtensorflow-vs-tf-learn-vs-keras-vs-ti-..
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TF-learn

= AX]: pipinstall tflearn

= A2 :import tflearn

EE cmd.exe

D:Wrpip install tflearn

import tflearn
from tflearn. lavers. cony import conv_Zd, max_pool_2d
from tflearn. lavers, core import input_data, dropout, ful lv_connected

from tflearn. lavers, estimator import regression




Kaggle data

www.kaggle.com

'ﬂ OneRepublic - Countine % ‘C Home x ‘: dogs_vs_cats xy k Kaggle: Your Home for %

& C | & OHHE | httpsy/www.kaggle.com

ch kaggle Q Competition:  Datasets

a 7@'1 VivekMangipudi ran kernel Speed Violations
8 !I L 18 minutes ago on dataset - 5 comments

Speed Camera Violations by Year and Month(2014-2016)

= 110000
E 100000
= Jun 80000
80000
May
N 70000
Apr-
Mar
Feb-
Jan
I HubertLin ran kernel Name Entity Recognition for text
L normalization
19 minutes ago on dataset - 6 comments
- Jﬂ Grzegorz Sionkowski replied to Khrushchyovka
0 L an hour ago in Sberbank Russian Housing Market - 6 comments
T eee

Could somebody tell us about the property structure of Khrushyovka and the ways of
changing it from municipal to private property? If you think, that it is a stupid
qguestion (just pay money and take it). imagine that in Poland if you lived in such
municipal apartment for over 20 years you could buy it paying about 10% of its real
value (in some cities even 2-5%) what of course changed the secondary market.

Kernels Discussion Jobs

Hyunho Jeon
Joined 18 days ago

Novice
0O Add your bio
& Add your lecation
O Add your occupation
O Add your organization
0O SMS verify your account
O Run 1 kernel
o Make 1 competition submission
O Make 1 comment
0 Cast 1 upvote

My Competitions
- Digit Recognizer

Recommended Datasets

Homicide Repurts 1980-2014

W Car Sale Advertisements

Earthquakas <-7-> Solar System ob...

Recommended Kernels

g Intreduction to Ensembling/Stacki...
-,

Comprehensive data exploration wi..




Dogs vs. Cats

www.kaggle.com

Q Competitions Datasets Kernels Discussion Jobs

Dogs vs. Cats Redux: Kernels Edition

Distinguish images of dogs from cats

Overview | Data | Kernels  Discussion Leaderboard More My Submissions Submit Predictions

Overview

In 2013, we hosted one of our favaorite for-fun competitions: Dogs vs. Cats. Much has since changed in
Evaluati the machine learning landscape, particularly in deep learning and image analysis. Back then, a tensor
valuation I : o
flow was the diffusion of the creamer in a bored mathematician’s cup of coffee. Now, even the cucumber

Description

farmers are neural netting their way to a bounty.




Dogs vs. Cats

=  www.kaggle.com

Search kaggle Q Competitions Datasets Kernels Discussion Jobs se-

Dogs vs. Cats Redux: Kernels Edition

Distinguish images of dogs from cats

£
Overview Data  Kernels  Discussion Leaderboard More My Submissions

Training Data

3files test.zip Download File

ZE sample submission.cs...
213 MB
test.zip

8] train.zip




Dogs vs. Cats
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Dogs vs. Cats

import cy?

import numpy as np

import os

from random import shuffle
from tadn import todn

TRAIN_DIR = 'D:/deep/data/Kaggle_Data/dogs_vs_catsftrain/train’
TEST_DIR = 'Iv/deep/data/Kaoal e_Data/dogs_vs_cats/test /test’
IMG_SIZE = 50

LR = 1e-3

MODEL _MAME = 'dogsvscats—{t-{} model ", format (LR, 'Scony')

def label_imgling):
word_label = img.split(", ") [-3]
if word_label = 'cat': return [1,0]
elif word_label = 'dog': return [0,1]

def create_train_datal):

training_data = []

for img in tadn{os. |istdir(TRAIN_DIR)):
label = label_ingling)
path = os.path. join{TRAIN_DIR, ima)
ing = cvz. imreadipath, cvz. IMREAD_GRAYSCALE)
img = cve.resizelimg, [ IMG_SIZE, IMG_SIZE))
training_data.append! [np.arrav(ing),np.array(label J])

shuffleltraining_data)

np.savel ‘train_data.npy’, training_data)

return training_data

10
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In [&]:

Dogs vs.

def process_test_datal):
testing_data = []
for img in tadmfos. |istdir(TEST_DIR)):
path = os.path. join(TEST_DIR, ing)
img_num = img.splitd", 3 [0]

ing = cve. imread(path, cv2. IMBEAD_GRAYSCALE)
img = cvZ.resize(ing, (IMG_SIZE, ING_SIZE))
testing_data. append( [np. arrawling), ima_num] )

shuffleftest ing_data)

np. zavel 'test_data.npy', testing_data)
return testing_data

#irain data = creats _train datal)

£ 1 yow have already cresiled the datacst’
train_data = np. load( ' train_data.npy')

11
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Dogs vs. Cats

import tflearn
from tflearn. lavers. cony import conv_2d, max_pool _2d
from tflearn. lavers.core import input_data, dropout, ful lv_connected

from tflearn. lavers.estinator import rearession

import tensorflow as tf
tf.reset _default _graphl)

conynet

conynet
conynet

conynet
conynet

conynet
conynet

conynet
conynet

conynet
conynet

conynet
conynet

conynet
conynet

input _datalshape=[Mone, IMG_SIZE, IMG_SIZE, 1], name="input')

cony_2dl convnet, 32, 5, activation="relu')

max_pool _2di convnet, 5)

cony_zZdlconvnet, B4, &, activation='relu')

max_pool _2dlconvnet, &)

cony_2diconvnet, 128, 5, activation="relu')

max_pool _2di convnet, &)

cony_zZdlconvnet, B4, 5, activation='relu')

max_pool _2di convnet, 5)

cony_zZdiconvnet, 52, 5, activation='relu')

max_pool _2di convnet, &)

ful lv_connected{convnet, 1024, activation="relu')

dropout (convnet, 0.8)

ful lv_connect ed{convnet, 2, activation='softmax’)

regression{convnet, obtimizer="adan’,

learning_rate=_LRk,

mocel = tflearn, DNN(convnet, tensorboard_dir="log")

12
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import tflearn
from tflearn. lavers.cony import conv_2d, max_pool _2d

from tflearn. lavers.core import input_data, dropout,

from tflearn. layers.estinator import regression

import tensorflow as tf
tf.reset_default_araphi)

convnet =

convnet
conynet

convnet
conynet

convnet
conynet

convnet
conynet

convnet
convnet

convnet
convnet

convnet
convnet

Dogs vs. Cats

ful lv_connected

input _datalshape=[Mone, IMG_SIZE, IMG_SIZE, 1]. name='input')

cony_Z2d(convnet, 32, 5, activation="relu')
max_pool _2diconvnet, 5)

conv_2d(convnet, B4, 5, activation="relu')
max_pool _2diconvnet, 5)

conv_2d{convnet, 128, 5, activation='relu')
max_pool _2diconvnet, 5)

conv_2d(convnet, B4, 5, activation="relu')
max_pool _2diconvnet, 5)

cony_Z2d(convnet, 32, 5, activation="relu’)
max_pool _2diconvnet, 5)

ful lv_connect ed{ convnet, 1024, activation='relu’)
dropout (convnet, 0.8)

ful lv_connected{convnet, 2, activation="softmax’')

regression{convnet, optimizer="adam'. learning_rate=LR, loss='categorical_crossentropy’, name='targets')

model = tflearn. DMN(convnet, tensorboard_dir="log")

TF-learn
S5conv net

13

import tensorflow as tf
from tensorflow. examples. tutorials.mnist import input_data
mnist = input_data. read_data_sets("/top/data/", one_bot = True)

n_nodes_hl1 = 500
n_nodes_hlZ = 500
n_nodes_hl3 = 500

n_classes = 10 Tensorflow

batch_size = 100 .
3 hidden layer
® = tf.placeholder( float', [Hone, 784])

v = tf.placeholder(' float')
hidden_1_laver = {'weights :tf Variable(tf. random_nornal{[734, n_nodes_hl1]}7,
"biases' it Variable(tf. randon_normal { [n_nodes_hl 1131}

hidden_2_laver = {'weights :tf Variable(tf. randon_normal( [n_nodes_hl1, n_nodes_hl2])),
"biazes 't Variable(tf. randon_normal { [n_nodes_hl 2111}

hidden_3_layer = {'weights'tf. Yariable(tf. random_normal { [n_nodes_hlZ2, n_nodes_hi3])),
"biazes 't Variable(tf. randon_normal { [n_nodes_hl3]11}

oltput _laver = {'weights' (tf Yariable(tf. random_normal ( [n_nodes_hl3, n_classes])),
‘biases'tf. Mariable(tf. random_normal{[n_classes])),}
11 = tf add(tf.matnul (x, hidden_1 _laver["weights']), hidden_1_laver[ 'biases'])

1 =tf.an.relulll)

12 = tf. add(tf.matnul (11, hidden_2_laver['weicht='1), hidden_2_laver['biases'])
12 = tf.nn.relull2)

13 = tf. add(tf.matnul {12, hidden_3_laver['weicht='1), hidden_3_laver['biases'])
13 =tf.nn.relull3)

output = tf.matmul {13, output _laver ['weight='1) + output _laver['biases']
prediction = output

cost = tf.reduce_mean( tf.nn.softnax_cross_entropy_with_logits(prediction,y) )
optimizer = tf.train. ddanptinizer() . nininizelcost)

bm_epochs = 10

sess = tf,Session() +Session ~~™

sess. runitf.global _variables_initializer())



Dogs vs. Cats

In [8]: if os.path.exists( {r neta’ . fornat (HODEL_NAME) ).
mode ! . [ oadi MODEL _MAME)
printf model |oaded! ')

nodel | oaded!

In [9]: train = train_data[:-500]
test = train_data[-500:]

int(train.shape)
np.arrayl (i [0] for i in train]).reshapel—1, IMG_SIZE, ING_SIZE, 1) = \alidation set

[i[1] for i in train]

In [10]:  pr
14
i

AH A
S o

test_x = np.array([i[0] for i in test]).reshape(—1, IMG_SIZE, IMG_SIZE, 1)
test_y = [i[1] for i in test]

(24500, 2)

o e——
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= Validation

Dogs vs. Cats
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Dogs vs. Cats

Validation
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Dogs vs. Cats

In [11]: model.fit({" input': ¥}, {'targets': ¥}, n_epoch=30, validation_set=({'input': test_x}, {'taroets': test_y}J,
snapshot _step=500, show_metric=True, run_id=HODEL_NAME)
flansorioard ——logdfr=foo. o Wossowlog

T, ey

ok
rl>

Training Step: 11489 | total loss: 0.07476 | time: B.873s

| Adam | epoch: 030 | loss: 007476 - acc: 0,9727 — iter: 24448/24500

Training Step: 11490 | total less: 0.07033 | time: 7.907s

| Adam | epoch: 030 | loss: 0.07033 - acc: 0.9738 | val_loss: 1.51778 - val_acc: 0.7540 — iter: 24500/24500

In [12]: model . save(MODEL _NAME) =Ry CPN;

= o

EX cmd.exe - tensorboard --logdir=foo:d:Wdeepitlog S=NRCIE X ]

D:Wrtensorhoard —logdir=foo:d:WdeepWlog

I c-tf_jenkinsthomethworkzspacethrelease—winWdevicetlgputhostwindowsttensorf lowltstre
am_executorttdso_loader.cc:=135]1 successfully opened CUDA library cublasbd_8HHA.d11

locally

I c-tf_jenkinsthomethworkzspacethrelease—winWdevicetlgputhostwindowsttensorf lowltstre
am_executorttdso_loader.cc:=135]1 successfully opened CUDA library cudnnbd_5.d11 lo

cally

I c-tf_jenkinsthomethworkspacethrelease—winWdevicetlgputhostwindowsttensorf lowltstre AlSH
am_executorttdso_loader.cc:=135]1 successfully opened CUDA library cufftod_8@.d4d11 1 Tensorboard = O
ocally

I c-tf_jenkinsthomethworkspacethrelease—winWdevicetlgputhostwindowsttensorf lowltstre
am_executorttdso_loader.cc:=135]1 successfully opened CUDA library nvcuda.dll local

1y

I c-tf_jenkinsthomethworkzspacethrelease—winWdevicetlgputhostwindowsttenzorf lowltstre
am_executorttdso_loader.cc:=135]1 successfully opened CUDA library curandbod_8HA.d11

locally

Starting TenszorBoard h'41' on port 68H6G —
CYou can navigate to http:=~--168.188.117.157 66886 >




Dogs vs. Cats

= Tensorboard

o StE IHO|A curses?t QL= A0 2771 LIS 42 tensorboardOf| H|O|E{ 7 EO0|X| = &X|7F U=

> pipinstall curses= S| 2

< c | @ 168.188.117.159:6006

TensorBoard SCALARS IMAGES AUDIO GRAPHS DISTRIBUTIONS HISTOGRAMS EMBEDDINGS

Write a regex to create a tag group b4 Accuracy

D Split on underscores Adam §||-O|_I 7|-%_O:__ l:-" Ol E-I _I_E aCCUFacygl' IOSS §||- |

Loss

[] pata download links

Tooltip sorting method: default -

Smoaothing

B ] 0.6

Horizontal Axis

STEP RELATIVE WALL

Runs

Write a regex fo filter runs

() foo\MMNIST-0.001-5conv-MNIST.model

foo\dogsvscats-0.001-2conv-basic-
O video.model

Rl
03
pull

foo\dogsvscats-0.001-5conv-basic-
=
O video.model

foo\dogsvscats-0.001-6conv-basic-
O video.model

1o
>
o
i

foo\dogsvscats-0.001-7conv-basic- e
— O video.model

18




Dogs vs. Cats

= Tensorboard

& C | @ 168.188.117.159:6006

TensorBoard IMAGES AUDIO GRAPHS DISTRIBUTIONS HISTOGRAMS EMBEDDINGS

Write a regex to create a tag group p 4 Accuracy
[J split on underscores Accuracy Accuracy/_raw_ Accuracy/Validation
[[] pata download links 0.950 100 0780
0.850
Tooltip sorting method: default - 0.500 0.740
i 0.750 0700
0.650 0.600 0.660
0.550
Smoothing 0.400 0620
0450 ’ 0.580
o e 0000 3000k 6000k 9.000k 0000 3000k 6.000k 9.000k 1000k 4000k  7.000k  10.00k
ra ra ra
Ld = kd — Ld —_—
Horizontal Axis
Adam - . . aF O
U e waw AccuracyO| H| SO Accuracy/ValidationZt B2 0| &
Loss
Runs Loss Loss/Validation Ove rflttl ng
Write a regex to filter runs 0700 150
130
|:| () foo\MNIST-0.001-5conv-MNIST.model 0500 10
D e foo\dogsvscats-0.001-2conv-basic-
video.model 0.300 0.900
0 foo\dogsvscats-0.001-5conv-basic- 0.700
video.model 0.100 0.500
@) O KA AR 0000 3000k 6000k  9.000k 1000k 4000k 7000k  10.00k
video.model
O foo\dogsvscats-0.001-7conv-basic- H— =
video.model

foo\dogsvscats-0.001-my6conv-basic-
video.model

19




Dogs vs. Cats

In [13]:  import matplotlib.pyvplot as plt

£1F you dont have this fils el
#tect data = procees test datal)
#IF youw alrsady Ravs [ F

test_data = np. load( test_data.npy')

fig = plt. figure()

for num, data, in enumerate(test_data[:12]):
£ pat o f197
£ dog - SO 17

img_num = datal1]
ing_data = datal[0]

v = fig.add_subplot (3, 4, num+l)
orig = img_data
data = img_data.reshapel IMG_SIZE, IMG_SIZE, 1)

model _out = model . predict ( [datal ) [0]

if np.argmaxinodel _out) = 1 str_label = 'Dog’
else: str_label = 'Cat’

v.imshowlorig, cmap = 'gray’)

plt. titlelstr_label)

v.oaxes, et _waxis(). set_visible(False)

v.oaxes, get_vaxis(). set_visible(False)
plt . showi)

\

—
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NIST : TF-learn & Keras

Digit Recognizer
Learn computer vision fundamentals with the famous MNIST data

[[=]

Digit Recognizer

4
|
a

Learn computer vision fundamentals with the famous MNIST data

1
|
q 1,594 teams - 3 years to go

Overview Data Kernels  Discussion Leaderboard More My Submissions Submit Predictions

Your most recent submission

— s
- — o~
< w5
> Iz vy
Ny s
VG
—_——3 D

0
2
q

Name Submitted Wait time Execution time Score
MNIST-0.001-keras-3conv-MNIST.me... 11 days ago 2 seconds 0 seconds 0.99614

Jump to your position on the leaderboard «

Public Leaderboard Private Leaderboard

X Raw Data £ Refresh

# ~lw  Team Name Kernel Team Members Score Entries Last
1 Jakob Peterlin "ﬂ 1.00000 5
2 linbo iacas _*‘i 1.00000 1
3 Tanaka ﬁ 1.00000 1
4 XueHao Xiang *;&] 1.00000 8
P

21




In [1]:

MNIST - Keras

import cv? £ warking with, mainly recizing, imagss

import numpy as np & gogling with arrars

import os # aoaling with dirsctariss

from random import shuffle # miximg up or currently ordsred data thatl might lead owr neitwork asitray fn frafning,
from tadn import todm ¥ a porpontage har for faske

import pandas as pd # date procsssing, 05V File 10 (e g, pd read_cev)

from sklearn.model _selection import train_test_split
from sklearn.metrics import confusion_matrix

import keras

from keras.utils import np_utils
from keras.models import Sequential
from keras.models import [oad_model

from keras. lavers import Dense, Dropout, Flatten, ConveD, MaxPoolZD, BatchMormalization
from keras.optinizers import Adam

from keras.preprocessing. inage import Inagelatabenerator

from keras.cal Ibacks import LearningRateScheduler

import tensorflow as tf
#1

Using TensorFlow backend.

\

—
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In [2]:

MNIST - Keras

# got azita

train_data = np.arrav(pd.read_csvi'D: /deep/data/Kagale_Data/MNIST/train/train.csy'))

test_data = np.arrav(pd. read_csv('D: fdeep/data/Kagale_Data/MWI 5T/ test ftest  cav' )]

“_train, w_val, v_train, v_val = train_test_split(train_datal:,1:], train_datal:,0], test_size=0.1)

¥_train = »_train.astypel"float32")/256.0
¥ val = x_val. astvpe("float32")f255.0
v_train = np_utils.to_categorical (v_train)
v_val = np_utils.to_categorical (v_val)

n_train = x_train.shape[0]

n_val = x_val.shape[0]

¥_train = #_train.reshapein_train, 28, 28, 1)
¥ _val = x_val. reshape(n_val, 28, 28, 1)
n_classes = v_train.shape[1]

23
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In [3]:

MNIST - Keras

LR = 1e-3

MODEL_MAME = 'MMIST-{}-{} . model'. format (LR,

#2

mocle |

moce|

moce|
moce|
moce|
maodel
mace|
mode|
mode|
mode|
moce|
moce|
moce|

mocle |

addiConv@D(filters = 32, kernel_size

add{Conw2D( filters
cadd(Conw2D(filters = 128, kernel _size = (3, 3),
.addiBatchiormal izationi))

cadd(Dropout (0. 3))

LaddiMaxPool 2D(strides=(2,2)))

= Sequential(]

= (3, 3).
input _shape = (28, 28, 1))

cadd(Conw2D( filters = 32, kernel _size = (3, 3).
.add(BatchMormal i zat ion())
cadd(Dropout (0. 3))
Ladd{MaxPool 2D(strides=(2,2)))
add{ConvZDi filters
add{Conv2D(filters
{
{
{
{
{

B4, kernel_size = (3, 37,
B4, kernel_size
128, kernel_size = (3, 37,

I
—
(u
[n]
po—

caddiFlatten())

#node! addDenee( 512 activation="refu'))
#nogs !, add{ Bropout{D 25))
#nods! addlDenee! 1024, activation="refu'))
#nogs ), addlDropoutid 5))

mode |

cadd(Dense( 10, activation="softmax'))

24

'keras-cony-MhI ST-0502-padding' )

padding = 'sane', activation='relu’,

activation='relu'))

padding = 'same', activation='relu'})

. activation='relu'))

activation='relu'})
activation='relu'))

e
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In [&]:

MNIST - Keras

datagen = ImageDataGenerator{zoon_range = 0.1,
height _shift_range = 0.1,
width_shift_range = 0.1,
rotation_range = 10)

model  compi le( loss="categorical _crossentropy’, optimizer = Adanf|lr=32-5), metrics = ["accuracy"])
if os.path.exists( {1 05", format (MODEL_NAME) ) :

model = load_model ' {}. 05", format (MODEL_MAME))

print('model loaded! ')
#e

hist = model. fit_generator(datagen. flow(x_train, v_train, batch_size = 16),
steps_per_epoch = 500, #increass this when not on Kaggls kerns!
epochs = 100, #fncresse Mife whon not on fSagols kernsl
verbose = 2, #worfose=! outouts £74, bul dosen 't work welt in the oloud
validation_data = Cx_val[+400,:], y_val[:400,:]), #7o svaluate fastsr
cal lbacks = [annealer])

Epoch 1/100
105 - loss: 08677 - acc: 0.8127 - val_loss: 0.2417 - val_acc 00,9375
Epoch 27100
105 - loss: 0.2338 - acc: 09223 - val_loss: 0.1808 - val_acc: 0.9475
Epoch 37100
105 - loss: 0.1999 - acc: 0.9376 - val_loss: 0.2587 - val_acc 0.9275
Epoch 4100

e
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In [12]:

In [12]:
out [12]

In [13]:

MNIST - Keras

mocel . savel {1 hE" . fornat (MODEL_MAME) )

model . evaluate(x_val, v_val, verbose=0)

[0.0221803451 02481493, 0.99404761904761907]

import matplotlib.pyplot as plt

plt.
plt.
plt.
plt.
plt.
plt.

plot(hist historv[ loss'], color="hb')
plot(hist. history['val _loss'], color="r")
show i )

plot(hist history['acc'], color="k")
plotthist history['val_acc'], color="r")
show ()
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MNIST - Keras

test_data.astvpel " float32")/255.0

In [12]: w=_test

n_test = x_test.shapel0] Competitions Novice uEt:
¥_test = ¥_test.reshapeln_test, 28, 28, 1)
In [13]: v_hat = model predict(x_test, batch_size=64) Unranked
In [14]: v_pred = np.aranax(v_bat, axis=1) O O O
In [15]: with cpen('{}.csv' . format (MODEL_NAME), 'w') as f : 0 0 0
fouritel ' Inageld, Labeltn')
for i in range(d, n_test) : o .
foarite(" Jjoin([str(i+),". ", striyv_pred[il), #n'1)) Digit Recognizer 83«
3 years to go - Top 5% of 1662

83 — Hyunho Jeon . 0.99614 5

-

Your Best Entry 4

Your submission scored 0.99614, which is an improvement of your previous score of 0.99600. Great job!




Conclusion

Object detection + RAFSet ME
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Conclusion

=  Future work...? : GAN or Self-driving car simulation
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(c) Shoe images (input) & Generated handbag images (output)
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