Below are important research of neural networks which will be implemented in the code:

Steps to create a neural network:

1. Learn a model that generates sensory data rather than classifying it. Eliminates the need for large amounts of labeled
data.

2. Learn one layer of representation at a time using restricted boltzmann machines. This decomposes the overall learning
task into multiple simpler tasks and eliminates the inference problems that arise in generative models.

3. Use a separate fine-tuning stage to improve the generative or discriminative abilities of the composite model.

A combination of these ideas leads to a novel and effective way of learning multiple layers of representation.

- Geoffrey E. Hinton

Optimization:

Steps to improve on a neural network from Geoffrey E. Hinton:

Allow higher-level feature detectors to communicate their needs to lower-level ones whilst also being easy to implement
in layered networks of stochastic binary neurons that have activation states of 1 or 0 turned on with a probability that is a
smooth non-linear function of the total input they receive.

Without the layer-by-layer learning, fine-tuning alone is hopelessly slow. Instead of fine-tuning the model to be a better at
generating data, back-propagation can be used to fine-tune it to be better at discrimination. This works well.

To infer a probability distribution over the various possible settings of the hidden variables.

Gaussian distribution, Restricted Boltzmann Machines.

Learning feature detectors

The optimizer function in Kera’s classifier.compile(optimizer, loss, metrics) is the algorithm you are going to use to find
the optimal set of weights of the network. The “adam” optimizer using stochastic gradient descent algorithm that’s
efficient. What about the rmsprop? It computes the single gradient in batches and is slower. A sigmoid loss function is
similar to logistic regression. After weight updates, the model uses metrics accuracy to improve the model’s performance.
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The training process will use the cross-entropy error with activation functions of sigmoid or softmax. The softmax
produces probability of the output. The starting loss, given at training, need to be consistent with the number of classes in
the network. The training process will use stochastic gradient where the gradient is computed per input instead of in a
batch. I will also try rmsprop, which is a batch training. I also forgot to use the prediction function if the output is 0/1 but
that can be adjusted for a multi-class output. Here’s an example from the “Deep-Learning in Python” on-line lecture that
uses a simple ANN:
#Part 3: Making predictions and evaluating the model
#Predicting the test results

y_prediction = classifier.predict(x_test_scaled)



y_prediction = (y_prediction > 0.5)
#neural network's final output will be true if the activation function is greater than 0.5, which means greater than 50%
chance of leaving the bank
#Predicting a single new observation
new_prediction = classifier.predict(sc.transform(np.array( [[0.0,0,600,1,40,3,60000,2,1,1,50000]] )))
new_prediction = (new_prediction > 0.5)
#Making the Confusion Matrix
from sklearn.metrics import confusion_matrix
cm = confusion_matrix(y_test, y_pred) #so far we just split your dataset into a training set and a test set
The variance problem of using validation sets is because validation sets can represent very different accuracy on another
test, which is very inconsistent. Judging model on just one accuracy and one test set is not super relevant for knowing how
well the model does in terms of loss, accuracy and generalization. The K-Fold Cross Validation will fix this variance
problem because it splits the training set into 10 folds where k = 10 in 10 different iterations. Nine folds will represent the
training set and 1 fold is to test the neural network. It is much more relevant because it takes the average.
First few weeks of September:
Research on Neural Network’s and programming in Python
Paid $100 to go to an in-person group for deep learning, which uses the cloud to train on images of cats and dogs. The
lecturer told me I should use Tensorflow or one of the popular libraries. Since I’m interested in extracting features of
shapes for the neural network to learn, he told me that a convolutional network will do the job. This is because a
convolutional neural network is designed to learn the pixels of images in a three dimensional output space. It does this by
pooling and flattening the layers of a constant pixel size, or use padding if the size doesn’t fit the dimensions of the image.
Last 3 weeks of September:
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I spent this time taking udemy’s online courses in learning the basics of python, first two week’s of Andrew Ng’s
machine learning course. I have tried training a basic convolutional neural network of cats and dogs using the tutorial
online but since my laptop doesn’t have a Nvidia GPU I can’t use GPU computation locally. It will take a couple of days
just to get the output of the convolutional network.



First 3 weeks of October:

rkhanacademy.org/math/multivariable-calculus

Multivariable calculus
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I decided to use the machine learning library Keras instead because it uses Tensorflow (in python 3) and Theano (in
python 2) as backend. I spent 3 weeks reading Hagan’s Neural Network Design book (2 weeks), reviewing on linear

Up next: Lagrange multipliers and constrained optimization
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Derivatives of multivariable functions
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algebra (1 week) and learning and taking notes on multi-variable calculus on Kahn academy (1 week).

Week of October 23:

The baby Al image dataset is very old and has bugs in it. I wasn’t able to extract the dataset by running their
python program. So, I spent all this time creating my own dataset and preparing it for loading using pickle’s serialization
format into Google Cloud’s Machine Learning Engine. I created my own python class called Draw.py, which uses
multiprocessing of Pool workers in a class to draw images themselves
as well as the intersection of images. Multiprocessing allows me to
make as many images as possible by using parallel computing of 4

cores in a CPU.

cairo.FORMAT ARGB32Z,
self.canvas_width,
self.canvas_height)

45 canvas.save_img(filename)

46

47 def draw_square(object, filename):

48 canvas = object(500,508)

49 bg_obj = canvas.background color()

58 canvas.line square(bg obj)

51 context obj = canvas.new_context()

52 canvas. fill square{context ohj)

53 canvas.save_img(filename)

54

55 def draw_triangle(object, filename):

56 canvas = object(500,508)

57 bg_obj = canvas.background_coler()

58 canvas.line triangle(bg_obj)

59 context obj = canvas.new_context()

60 canvas.fill triangle(context obj)

61 canvas.save img(filename)

62

63 class Draw(object):

64

65 def __init_ (self, canvas_width, canvas_height):
bé impert numpy as np

67 self.canvas_width = canvas width

68 self.canvas_height = canvas height

69 self.data = np.zeros (({self.canvas_width, self.canvas_height, 4),
70 diype = np.uint64)
71 self.surface = cairo.ImageSurface.create_for data(self.data,
72

713

T4

75

76 def run{self):

77 p = Pool(processes=4)

78

749 for x in range(2008):

20 p.apply_asyncldraw_triangle, (Draw,str(x)) )
81 p.close()

82 p.jein()

83

84 def new_context(self):

85 return cairo.Context(self.surface)
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ted on Fri Oct 27 18:41:03 2017

s images of shapes of circles, rectangles, squares, triangles

hor: maggie

_ future  import print_function
rt cairo

rt random

multiprocessing import Pool

draw_objects{object, filename):
canvas = object(500,500)

objl = canvas.background color()
canvas.fill_circle{objl)

obj2 = canvas.new context()
canvas.line circle(objz})

obj3 = canvas.new_context()
canvas.line triangle{obj3)
obj4 = canvas.new_context()
canvas.fill_triangle(obj4)
obj5 = canvas.new_context()
canvas.line rectangle(objs)
obj6 = canvas.new context()
canvas.fill rectangle(obj6)
obj7 = canvas.new_context()
canvas.line square(obj7)

obj8 = canvas.new_context()
canvas.fill square(objg)
canvas.save_img{filename)

draw_rectangle(object, filename):
canvas = object(500,588)

bg obj = canvas.background color(}
canvas.line rectangle(bg obj)
context_obj = canvas.new_context()
canvas.fill rectangle(context obj)
canvas.save_img{filename)

draw_circle(object, filename):
canvas = object(500,500)

bg obj = canvas.background color()
canvas.fill_circle(bg_obj)

context _obj = canvas.new context()
canvas.line circle(context_obj)



- 129 y = random. randint(10,500)
ng B T ek i 130 :it_it: = randgm.randint(?ﬂjﬁﬂ)}
: ) ) : 3 131 eight = random.randint (50,250
gi: def I:aik‘g,;::g:—;:}?;i;?éf}i 132 object.rectangle(x, y, width, height)
;]. _ d * if (ﬂtll 133 object.set_source rgblr, g, b}
25 g = rantomuniiarm .y, 134 object.Fill()
a2 b = random.uniform(@,61) 135
= name = self.new context(} 136 def line_rectangle(self, object):
a4 name.se‘_c_source_rgb(r,g,b} 137 r = random.uniform(@,1)
95 name.paint(}) 138 g = random.uniform(@,1)
95 return name 139 b = random.uniform(@,1)
98 def fill circle(self, object): e i ;g:ggm;gﬂgigifigggg{
3 import math 142 w = random.uniform(@,18)
160 r = random.uniform(0,1) 143 width = random.randint(50,250)
181 g = random.uniform(0, 1) 144 height = random.randint({50,250)
182 b = random.uniform(o,1) 145 object.rectangle(x, y, width, height)
103 xc = random.randint(10,500) 146 object.set_line width(w)
104 yc = random.randint(16,580) 147 ohject.set_source_rgbir, g, b)
185 radius = random.randint(50,250) 148 object.stroke()
186 object.arci{xc, yc, radius, 8, 2*math.pi) 149
167 object.set source rgh(r, g, b) 158 def fill_square(self, object):
108 object.fill() 151 r = random.uniform{@,1)
189 152 g = random.uniform{@,1)
110 def line circle(self, object): 153 b = random.uniform(@,1)
111 import math 154 x = random. randint (10,500}
112 r = random.uniform(@,1) 155 y = random. randint (10,500}
113 g = random.uniform(o,1) 156 width = random.randint(50,250)
114 b = random.uniform(@,61) 157 object.rectangle(x, y, width, width)
115 xc = random.randint(10,500) 158 object.set source rgbir, g, b)
116 yc = random.randint(18,580) 159 object. fill()
117 radius = random.randint(50,258) 160
118 w = random.uniform(@,10) 161 def line_square(self, object):
119 object.arc(xc, yc, radius, @, 2*math.pi) 162 r = random.uniform{@,1)
120 object.set line width(w) 163 g = random.uniform{(@,1)
12 object.set _source rgbh(r, g, b) 164 b = random.uniform(@,1)
122 object.strokel) 165 x = random. randint(10,580)
23 166 y = random. randint(1@,500)
124 def fill_rectangle(self, object): 167 w = random.uniform(0,18)
125 r = random.uniform(@,1} 168 width = random.randint(50,250)
126 g = random.uniform(@,1) 169 object.rectangle(x, y, width, width)
127 b = random.uniform(®,1) 170 object.set_line_widthiw)
128 X = random.randint(10,5008)
171 object.set source rgb(r, g, b) This file reduces the image’s quality to reduce the file size:
172 object.stroke()
173
174 def fill_triangle(self, object): i
175 r = random.uniform{®,1) %Created on Thu Oct 26 20:59:49 2017
176 g = random.uniform(@,1) i P
177 b = random.uniform{@,1) gounm T
178 % = random. randint(10,500) 6 from _ future_ import print_function
79 y = randoem. randint{10,500) 7 from _ future_ import division
180 x1 = random.randint{18,500) & from PIL import Image
181 yl = random.randint(16,500) 2 impart (glob
182 y2 = random.randint{(18,500) i? ﬂ:gg;: EEE:Emisc
183 object.move_to(x,y) 12 import numpy as np
184 object.line_to(x, y1) 13 from multiprocessing import Lock
185 object.line to(xl, y2) 14 from multiprecessing import Peol
186 object.line_to(x, y} E CoEaPC -
igg EE;:E’E-;iﬁ?UFEE_rgbUJ g, b 17 global childs lock
J 18 childs_lock = lock
189 19
190 def line_triangle(self, object): 20 """each pool worker gets original img data to reduce file size"""
191 r = random.uniform(@,1) 21 def reduce_images(image path):
192 g = random.uniform{@,1) 22 childs_lock.acquire()
53 b - randon.uniforn(o, ) B
194 x = random. randint(18,500) 25 basewidth — 300
185 y = random. randint{16,500) 26 percent = (basewidth / float(img.size[0]))
196 x1 = random.randint(10,500) 27 hsize = int(({float(img.size[1]} * float(percent}))
197 yl = random.randint(18,500) 28 img = img.resize((basewidth, hsize), Image.ANTIALIAS) +/
198 y2 = random.randint(10,500) 8 x train = npcarray(ing)
199 w = random.uniform(@,3) :? Cenred ssadl Sl
200 Ob.'_i":‘f-t-r"'{_’\"e_‘t‘:’(”:n-!l"J 32 print (x train,sﬁape)
281 object.line_to(x, yl) 33 img.close()
282 object.line to(xl, y2} 3 return x_train
703 object.line_to(x, y) 3
204 object.set line width(w) el “n
205 object.set_source rgbir, g, b) 3 resuit_tist =
206 object.stroke() 39 """result(data) is called whenever process_imagesipath} returns a result
287 40 result_list is modified by main process not by pool of workers"""
288 def save_img(self, filename): 41 def result({data):
269 print (filename} 42 result_list.append(data)
210 dir = "test_set/triangle/"
211 intersection = "triangle."
212 self.surface.write to png{dir + intersection + filename + ".png")
214if _pame == ° main

215 d = Draw(500, 508)
216 d.run()
217



45 output open (pickle file, 'wb')

46 output.close()

47

48 def result(data):

44 output = open (pickle file, 'ab')

50 print ("in pickle file: " , pickle_file)
51 pickle.dump(data, output, pickle.HIGHEST PROTOCOL)
52 output.close()

53

54if _npame == "' main ':

55

56 shape path = "test set/circlel/"

57 lock = Lock()

58 p Pool(processes—4 1n1targs = (lock, ), initializer = init)
59 ¢
60 for 1mage path in glnh glob{shape path + "*jpg"):

61 p.apply asyn((prncess images, (image path, shape path), callback = result)
62 p. closet] [0 e |
63 p.join{) ~
64
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Below are more examples of the training dataset in JPEG extension:
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il € Loading.. [
I had problems loading the images to a pickle file because I originally stored the images as a dictionary which represents
in a string format. Numpy wants a float object, so I decided to use Python’s list data structure to store all the numpy



s/Convolutional_Neural_Networks$

10.31.17:

The training set consists of a total of 6,200 images. Before being serialized into a pickle file, the training set is
organized in a tuple structure (numpy array, y_label). The numpy array is the data array processed by the PIL module in
(300, 300, 3) format. The numpy array represents the matrix in float32 of the image. The y_label represents the target
values of the shapes, which is the expected output of the convolutional neural network. Keras requires categorical
crossentropy loss to be computed with categorical encodings. The categorical one hot encoding transfers integers
(0...number of classes) into binary format. My y_label is a series of categorical hot encodings of 0, 1, 2 in binary format of
three classes (circles, rectangles and squares, triangle).

I had to change the numpy array data structure from a default float to float32 bit since the loading of the pickle
files in the default float structure consumes too much memory in megabytes per file. The difference almost reduced the
entire file size from 3.0 GB (without compression) to 1.7 G.B. The pickle files are too huge, so I have to reduce the
quality and size of each image to reduce the pickle files. Pickle loads and image creation of the shapes are created using
multiprocessing of independent Pool workers. I have been trying to figure out how to create a pickle file, organize numpy
arrays and store them in a huge list, dump that huge list using joblib. Use memmap to store large numpy arrays because
it's inefficient for the list to increase in data memory allocation in list comprehension of pickle loading. The file below
create (numpy arrays, y_label) tuples and stores them in a pickle file.

The short-term goal is to train the shapes individually first and then figure out how to get the model to generalize
on the “intersection” of shapes either by using recurrent convolutional neural networks or multi-label output using
supervised learning. How will the network learn? I need to adjust the architecture of the CNN. The multi-label output is
simpler and much easier. This requires sigmoid activation and loss = binary_crossentropy at the output layer for multi-
label output to work.



0y draw.py ¥ | googlecloud_config_cnn.txt 3 | load_merge files.py 4; if _name_ == '_main

1from _ future  import print_function 47 circle_path = "test set/rectangle/"
2 from PIL import Image 48 lock = Lock()
3 import glob 49 p = Pool{processes=4, initargs = (lock, }, initializer = init)
4 import pickle 50
5 import numpy as np : 51 for image path in glob.gleob{circle path + "*png"):
6 from multiprocessing import Lock 52 p.apply _async(reduce images, (image path,), callback = result)
7 from multiprocessing impert Pool 53
8 from keras.utils import to_categorical 54
g 55 p.close()
1o "*"to make lock and queue storage global to all child workers gg p.join{) #u
11 def init(lock): 57
i global childs lock EB output = open ('test rectangle.pkl', 'wb'}
1:1 childs Yock = lack 59 for x in result list:
: : . 60 pickle.dump(x, output, -1}
i; def proc:::izn_r;g:s;liﬁzge_path, shape_path): 61 Biitput . class()
17 if shape_path == "test set/circlel/": Ef
18 shape y = 0 63 name = []
19 elif shape_path == "test set/rectanglel/": 64 num_files = 2008 _
20 shape y = 1 65 for 1 in range(num_files): )
21 elif shape path == *test set/trianglel/": 66 name.append("test set/rectanglel/rectangle" + str(i)} + ".jpg")
22 shape y = 2 67
23 elif shape path == "test set/squarel/": 68 #5aVE ed da
24 shape y = 3 69 with open{'test rectangle.pkl', 'rb') as pkl_file:
25 76 datal = [pickle.load{pkl file} for i in range(num files)]
26 ylabel = to_categorical(shape y, num_classes = 4) i for 1 in range(num_files):
27 ylabel = np.reshape(ylabel, (4)}) =) scipy.misc.imsavelname[1], datallil])
28 print {"new shape", ylabel.shape)
29 print (ylabel)
30 childs_lock.acquire()
3 img = Image.open(image path)
3 childs_lock.release()
34 np_img = np.array(img, dtype = [{'img info', np.floatle)])
35 "'y label = np.empty(None, dtype = [{'y class',np.int8)1)
36 y_label.fill(shape y)'*"
39 img.close()
40 return np_imgl'img info'l, ylabel
41
42 #

43 pick'l.e_fil.e- = 'test _circle.pkl'

This file merges all the pickled files that each represents the individual shape data and their y_labels from training,

validation and testing set.
0 draw.py googlecloud_config_cnn.txt 3 load_merge_files.py merge_files.py 3 |
1ffrom _ future  import print function

2 import pickle
3 import joblib

4
5

6

5 def load_train_or_test(files):
9 with open(files, 'rb') as f:
o

1

2

1 try:

11 print ("Opening files")

1 print (files)

13 while True:

14 yield pickle.load(f) #

15 except EOFError:

16 pass

17

18 if _ name_ == '_ main

19

21 circle_dataset = [item for item in load train or test ("circle.pkl"}]

22 triangle dataset = [item for item in load train_or_test ("triangle.pkl")]

23 rectangle_dataset = [item for item in load_train_or_test ("rectangle.pkl™)}]

24 square_dataset = [item for item in load train_or_test ("square.pkl”}]

25

27 train_data = circle dataset + triangle_dataset + rectangle _dataset + square dataset

28

29 validation_circle_dataset = [item for item in load_train_or_test ("validate circle.pkl”}]

30 validation_triangle dataset = [item for item in load_train or_test ("validate triangle.pkl"}]
31 validation_rectangle dataset = [item for item in load train_or test ("validate rectangle.pkl'}]
32 validation_square_dataset = [item for item in load_train_or_test ("validate square.pkl"}]

34 validation data = validation_circle dataset + validation_triangle dataset + validation_rectangle_dataset + validation square dataset
35

36 pickle file = 'shape data.pkl’ 45 f.closel(}

37 try: ) . 46 except Exception as e:
38 f = open(pickle file, 'wb') 47 print('Unable to save data to', pickle file, ':', e)
39 save = {# train s/ taset ( datase 48 raise

40 ‘train_data': train_data, 49

41 ‘validation data': validation_data, =0

44 joblib.dump(save, f, compress = True) 52



This file uses memory mapping to store large numpy arrays, and randomize the data arrays. It then stores all the data in a
compressed pickle file for Google Cloud to load. Google Cloud uses python 2, so the CNN loader file will also use python

2.
1 draw.py X googlecioud_config_cnn.txt load_merge_files.py X

1from _ future  import primt_function
2 import joblib

3 import pickle

4 import numpy as np

5 from tempfile import mkdtemp

6 import os.path as path

8 ' returns individual list data info and y label data in numpy arrays''
9 def get_datalshape_temp file, label temp_file, dataset):
10 y . ¥ ;
11 temp_filename = path.join(mkdtemp(), shape_temp_file)
12 train_shape dataset = np.memmap(temp filename, dtype = np.floatl6, mode = 'w+', shape = (300, 30808, 3}}
13 temp_filenamel = path.join(mkdtemp(), label temp file)
14 train_y dataset = np.memmap(temp_filenamel, dtype = np.floatl6, mode = 'w+'|, shape = (3})
15
16 train_shape dataset = [x[8] for x in dataset]
17 ; S, ot
18 train_shape_dataset = np.array({train_shape dataset)
19 print {("in get data function for dataset”)
20 print {train_shape_ dataset.shape)

21 train_y_dataset = [x[1] for x in dataset]
22 train_y dataset = np.array(train_y dataset)

23 print (train_y dataset.shape)
24
25 return train shape dataset, train_y dataset
26
27if __name__ == '_main
28
29 pickle_file = 'shape_data.pkl'
30 np. random.seed(135)
=18 with open(pickle file, 'rb') as f:
33 save = joblib.load(f)
34 train_data = save['train data'l
35 validation_data = save['validation data']
36 del save t
38 #shuffle t
39 np.random. seed{135)
40 np.random. shuffle(train_data)
11
42 [ t
43 train_data_half = train_datal :: 3]
44 ftrai i 1
45 validation data half = validation datal :: 3]
46
47 train _shape dataset, train y dataset = get data('shapes.dat', 'shapes y.dat’', train_data_half)
48 o ; ; RS ! m ; ;
49 validate shape dataset, validate y dataset = get datal 'validate shapes.dat', 'validate shapes y.dat', validation da
50
51 print ("in main: 1/half train", train_shape dataset.shape)
52 print ("in main: 1/half y label®, train_y_dataset.shape)
54 ; _bel" fdata
55 print {("in main: validate", validate_shape_dataset.shape)
56 print {"in main: validate y label", validate y dataset.shape)
57
58 pickle_file = 'random_shapes.pkl'
59 try:
60 f = open{pickle file, 'wb')
61 save = {"train shape dataset': train_shape dataset,
62 “train y dataset': train_y_dataset,
65 ‘validate shape dataset': validate shape dataset,
66 ‘validate y dataset': validate y dataset,
}

joblib.dump(save, f, compress = True)
7 f.close()
71 except Exception as e:
Tz print('Unable to save data to', pickle file, ':', e}
73 raise

11.3-11.5.17:

Google cloud works locally but had errors of loading pickle file remotely on google cloud because the Cloud Compute
Engine doesn't recognize python's file descriptor. I need to use tensorflow's open method, need to set gs:// for every input
file data for Google Cloud to recognized it. Here are the steps to run the CNN loader file in Google Cloud:



| draw.py ¥ googlecloud_config_cnn.txt

3gsutil cp -r trainer/cloudml-gpu.yaml gs://cnninput_dataset/trainer/cloudml-gpu.yaml
4 gsutil cp -r trainer/ init_ .py gs://cnninput_dataset/trainer/ init .py

& data folder

7 gsutil cp -r data/random shapes.pkl gs://cnninput dataset/data/random shapes.pkl
9 bucket folder

10 gsutil cp -r setup.py gs://cnninput_dataset/setup.py
11

12

13 export BUCKET _NAME=cnninput_dataset

14 export JOB_NAME="cnncopy_train_${date +%Y%m%ud SH%MES)™
15 export JOB DIR=gs://SBUCKET NAME/$J0B NAME

L6 export REGION=us-eastl

17

18 train on machine locally

1% gcloud ml-engine local train \

20 --job-dir $JOB DIR \

21 --module-name trainer.cnncopy A\

22 --package-path ./trainer Y\

24 --train-file ./data/random shapes.pkl

usubmit a job to cloud ML engine
7 gcloud ml-engine jobs submit training $JOB_NAME
28 --job-dir $JOB_DIR
29 --runtime-version 1.0 \
30 --module-name trainer.cnncopy \
31 - -package-path ./trainer \
32 --region $REGION
--config trainer/cloudml-gpu.yaml Y\
= -
35 --train-file gs://$BUCKET NAME/data/random shapes.pkl

=

37 submit a2 job to cloud ML engine
%8 gcloud ml-engine jobs submit training $JOB MAME Y
39 --job-dir $JOB DIR %
40 --runtime-version 1.8 Y\
41 --module-name trainer.cnncopy \
42 --package-path ./trainer \
43 --region $REGION %
44 SR
45 --train-file gs://$BUCKET NAME/data/random_shapes.pkl
4b

11.6.17:

There is an memory error when running on Google Cloud's regular CPU after one set of 10 epochs for the first half of the
dataset. There is not enough memory allocated and training took 1 hour, which is too slow. I decided to use yaml
configuration to run on a single NVIDIA K80 GPU processor on Google Cloud Compute Engine.

11.7.17:

I executed this with no errors in Google Cloud with GPU computing on a validation set 1000 images and training set of
6000 images with roughly 60 percent accuracy, 3 percent error rate in 3 series of 10 epochs per training set each. The
learning model is able to be saved. Google Cloud automatically plots the gradient on Tensorboard. The reason the error
rate is so high and accuracy is low is because there are alot of background samples that the CNN intakes as pool sizes.
Background colored samples are data that contains no linear information - unimportant numpy array figures. so when the
network does the maxpool of background samples near the 'important line samples', if the background samples are in
greater distributation than the amount of important line samples, maxpool will label that area as background sample which
makes the neurons increase the weights for backgrounds instead of the contour images itself.

11.8.17:

I increased the y-label output from 3 classes to 4 classes. Keras does the automatic shuffle at every epoch in fit_generator.
I changed the architecture of the CNN, add drop out layers that might drop out neurons that have no data of contour
characteristics being drawn or do some cropping of batches that do not consist of contour information beforehand. I
increased the pool size of the CNN and changed it from adam optimizer to rms optimizer. The CNN will do fit the
generator model from data augmentation in 20 epochs with validation and training inputs inputted. I also implemented the
validation set correctly during the fitting of the network with real data augmentation. The CNN does poorly during
training, with an accuracy of 59 percent and 6 percent loss. This is because I used 3,000 images to train the dataset, which
is 1/3 of the total training set, which might not contain evenly distributed images of each type of shape. I reduced the total



training set by a third because T want to focus on getting the architecture of the CNN right and there is memory error at the
Tesla K80 GPU from the loading of the images since the validation data increased by twice as much as the previous one.
11.9.17:

Trying to figure out how to redesign the architecture of my CNN by looking back on the research I did in Neural Network
Design. I also need to create my own data generator (augmentation) function that crops large scaled images to reduce
unnecessary background sampling of images in Pooling. I don’t want to separate the contours and filling of the images
from the background because the background plays an important part in the composition of the entire image object. Such
images that need to be cropped, where the dotted lines represent the cropping location, in a generator function are:




