Install Ubuntu

| .All you need to do s just click “continue”™




Install Anaconda

. Download the Instalier
2. Optienzl: Verify datz integrity with MD5 or SHA-256 =
Moreinfo 2

Python 2.7 version

3. Inyour terminal windaw type are of the helow and Fellow the C | | C I(
nstruckions:
Python 3.5 version 64-BIT INSTALLER (445M)
1
bash Anaconda3-4.2.8-Linux-xB6_64.sh
32-BIT INSTALLER (365M)

Python 2.7 version

bash Anaconda2-4.2.0-Linux-xB6_64.sh

MO TE: Dyclede e "oash® comenand ever il yeo oo nolusing e bahshell

Run command under terminal:

“bash ~/Downloads/Anaconda3-4.0.0-Linux-x86_64.sh”

NOTE: If you select the option to not add the Anaconda directory to your bash shell PATH environment variable, you may later add this line
to the file .bashrc in your home directory: export PATH="/home/username/anaconda/bin:$PATH" Replace /home/username/anaconda with

your actual path.



Install Tensortlow

* |.To install this package with conda run:

— conda Install -c jjhelmus tensorflow=0.10.0rcO
* 2.pip install
— To install this package with pip run:

— pip Install -1 https://pypi.anaconda.org/jjhelmus/simple
tensorflow



What 1s MNIST?

The MNIST database (Mixed National Institute of
Standards and Technology database) is a large
database of handwritten digits that i1s commonly

used for training various image processing systems.



MNIST Is look like..

« MNIST is a simple computer vision dataset. It consists of images of

handwritten digits like these:



MNIST In file..

* Fach image Is 28 pixels by 28 pixels.VWe can

interpret this as a big array of numbers:
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Training set's input I1s look like

e The result is that mnist.train.images is a tensor (an n-dimensional array) with a
shape of [55000, /84].The first dimension is an index into the list of images

and the second dimension is the index for each pixel in each image.

L



Training set's output Is look like

* For example, 3 would be [0,0,0,1,0,0,0,0,0,0]. Consequently, mnist.train.labels is

a [55000, 10] array of floats.




Model I1s look like

softmax




VWhat Is softmax?

» there are only ten possible things that a given image can be.
We want to be able to look at an image and give the
probabilities for it being each digit.

» A softmax regression has two steps: first we add up the

evidence of our input being in certain classes, and then we

convert that evidence into probabillities.

__exp(i)
ZJ. exp(z;)

softmax(z);

evidence; = Z Wi jz; +b;
J

y = softmax(evidence)




Predictive In Mathmatical Way.
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Coding




Import Library & Data

from _ future__ import absolute_ import

from _ future__ import division

Importfr & Library

from _ future__ import print_function
import argparse

Import B 75 By Training dataffl Testing data
from tensorflow.examples.tutorials.mnist import input_data

import tensorflow as tf




Define Model and cost function

tf.placerclder(t$.¥1o0az32, |None, 784])

Lf.Va-_lable(Lf.cerus( 784, 13])) %Bﬁﬁ’ﬂﬁ*ﬁﬂ ? %]\%784
tf.Va~iakle(tf.zcros([10])) %&(jt/‘l\28><28) E]/‘J I-EJ

tf.matnul(x, N} + h E ’ $ﬁﬁ;‘:lj7,%|ol%% EI/J lﬁj%
(09)

y_ = tf.nlacerolder(tf.flnat+2, [None, 14]]

E 7= Cost Function’ > ¥ H
Cross Entropy pRi i » 30 7F i
Hi S I A SoftMax > gl g i
H AT 7A0- 1 A

c~oss_ent~opy = tf. reduce_mean(tf.nn.softmax_cross_ertropy with logits(y, v_))

t~air_st2p = tf.trair.GradlentDescentOptimizer(®.5).mininlze(cross_entrooy)




Training Model

A AR E SRARAY > BT Weight RE 1Y

tf.initialize all variables().run
-2l Q-runQ ) 000fepoch » 1 HL 4% B R

for _ in range(1000): |00fData
batch _xs, batch ys = mnist.train.next _batch(1068)

sess.run(train_step, feed dict={x: batch xs, y : batch ys})




Predictive

correct _prediction = tf.equal(tf.argmax(y, 1), tf.argmax(y_, 1))

accuracy = tf.reduce mean(tf.cast(correct_prediction, tf.float32))

print(sess.run(accuracy, fee ict={x: mnist.test.images,
2 Testing data{ﬁ'J aiModelTraining# 3 y : mnist.test.labels}))




Predictive Result(ipython notrbook)

batch xs, batch ys = mnist.train.next batch(100)
train step.run({x: batch xs, y : batch ys})

# Test trained model

correct prediction = tf.equal(tf.argmax(y, 1), tf.argmax(y , 1))
accuracy = tf.reduce mean(tf.cast(correct prediction, tf.float32))
print(accuracy.eval({x: mnist.test.images, y : mnist.test.labels}))

Extracting /tmp/data/train-images-idx3-ubyte.gz
Extracting /tmp/data/train-labels-idx1-ubyte.qgz
Extracting /tmp/data/t10k-images-idx3-ubyte.gz

Extracting /tmp/data/t10k-labels-idx1-ubyte.gz

0.9172

x

With 91.72% accuracy!




Reproduce the welght iImages

# A red/black/blue colormap
cdict = {'red': [(0.C, 1.0, 1.0),
A PR RN
c.o0, €.0),
c.0, C.0)],
‘'green’t: [(C.0, 0.C, 0.0C),

(1.0, C€.0, €.0)], Wi matplotlib ir 75 ) 2
'‘plue’'s [(0.0, 0.0, 0.0), ;%Q’ jﬁf%ﬁﬁ

U k) b J ’ L r LJ ’ U .
19=3, & LinearSegmentedColormap
(0.73, 1.0, 1.0),;

(1.0, 1.0, 1.0)]) PRI A S i Y [

redblue = matplotlib.colors.LinearSegmentedColormap( red black blues',cdict,256)




wts = W.eval(sess)

for 1 in range(0,10):
im = wts.flatten()[1::10].reshape((28,-1))
plt.imshow(im, cmap = redblue, clim=(-1.0, 1.0))

plt.colorbar()
print "Digit %d" $ i JeBULAIHITE0-O/)
plt.show() Weight{l » Hrrwisfl &




Result of reproduce the weight images







