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Configuration Manual

Anaz Bin Ashraf
Student ID: 20230443

1 Introduction

The configuration manual provides detailed information about the hardware, software and the
tools used for training, testing and implementing the research project. It also provides details
about how to run the code in the program and describes about the implementation process
and how the results are obtained.

2 Environment Setup

This section provides the hardware and software tools used for running the project of running
models to identify the accuracy and whether the signature is forged or not.

-Operating System: Windows 10

-OS Type: 64- bit Operating system, x64-based processor

-Processor: Intel(R) Core(TM) i5-8265U CPU @ 1.60GHz, 1800 Mhz, 4 Core(s), 8 Logical
Processor(s)

-Memory: 12.0 GB

-Program language: Python 3.7

-Environment: Jupyter Notebook 6.4.12

-IDE: Anaconda 3

3 Installation of Tools

3.1 Jupyter Notebook 3:

It is a browser-based independent application. The major uses of the Jupyter notebook are as
follows:

-1t helps in creating documents.

-1t helps in displaying live codes, equations and other snippets in codes.

-The formatted or edited document can share among other tools in the machine.

-It also has many other features including cleaning of the data, statistical modelling,
visualization of data, etc.

3.2 Anaconda 3:



It is an open source python package that allows the data scientists and M.L enthusiasts to
ensure that the same packages and dependencies are installed even if there is two different
OS used for running. It helps to launch applications without having to use the help of
command-line commands.
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We load the program using python from running the command in cmd and open the Jupyter
Notebook by opening them using the terminal and from there we can browse the folder with
which we have the code that we wanted to run. After selecting the code file just click on the
“Run” button to run the code. It runs the model and we can get the output.

4 Code Execution for the algorithm model VGG16

In [1]: import numpy as np
import cv2
import os
import shutil
import random
import pandas as pd
import operator
import seaborn as sns
import matplotlib.pyplot as plt
from sklearn.base import BaseEstimator, ClassifierMixin
from sklearn.metrics import classification_report, confusion matrix,ConfusionMatrixDisplay
import tensorflow as tf
from tensorflow.keras.models import Sequential
from tensorflow.keras import optimizers
from tensorflow.keras import backend as K
from tensorflow.keras.utils import to_categorical
from sklearn.preprocessing import LabelEncoder)
from tensorflow.keras.layers import *
from tensorflow.keras import models
from tensorflow.keras.models import Model
from tensorflow.keras.preprocessing.image import ImageDataGenerator



This line imports all the necessary libraries that are needed to start running the libraries. This
libraries include tensorflow, numpy, pandas,matplotlib, sklearn, etc.

In [2]: if os.path.isdir("Training") or os.path.isdir("Validation"):
print("Directory exist")
else:
os.mkdir("Training")
0s.mkdir("validation")
os.mkdir("Training/Fake")
os.mkdir("Training/Real")
os.mkdir("Validation/Fake")
os.mkdir("Validation/Real")

In [3]: def dirHandler(path, name):
for i in os.listdir(path):
for j in os.listdir(path+i):
if "forg" in i:
shutil.copyfile(path+i+"/"+j, f"{name}/Fake/{j}")
else:
shutil.copyfile(path+i+"/"+j, f"{name}/Real/{j}")

In [4]: dirHandler("./archive/sign data/train/", "Training")
dirHandler("./archive/sign data/test/", "Validation")

In [5]: train_dir = "./Training/"
val_dir = "./Validation/"
CATEGORIES = ["Fake","Real”]

The dataset for signature images were loaded into the model and categorized as real and fake
images.

In [6]: def plotImages(x,y):

plt.figure(figsize=[15,11])

for i in range(16)
plt.subplot(4,4,1+1)
plt.imshou(x[i])
plt. title(CATEGORIES[y[1]])
plt.axis("off")

plt. shou()

In [7]: def split_train test(data, img, labels):
for i in data:
img.append(i[8])
labels.append(i[1])

This line shows code on plotting graphs and code for splitting training test for images from
dataset.



In [8]: def get data(directory, list dir):
ING_SIZE- 260
for category in CATEGORIES:
path = 0s.path. join(directory, category)
class_num = CATEGORIES. index(category)
for 1, ing in enunerate(os. listdin(path)):
img_array = cv2. inread(os.path. join(path, ing))
new_array = cv2.resize(ing array, (ING_SIZE, MG SIZE))
neu_array = cv2.cvtColor(new array, cv2.COLOR_BGR2GRAY)
1ist_dir.append([neu_array, class_nun])

In [9]: train data = []
val data = []

get_data(train dir train data)
get data(val dir,val data)

In [10]: len(train data), len(val data)

Qut[10]: (365, 264)

In [11]: random.shuffle(train data)
randon. shuffle(val data)

It provides the details of the data splitted into training and testing data respectively.



In [13]: len(X_train), len(X val), len(y_train), len(y val)

Out[13]: (805, 264, 895, 264)

In [14]: plotImages(X_train,y _train)
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Displaying the sample images from the dataset which are imported into the program.

In [15]: def plot bar chart diagram(path data):
dic = {}
for file in os.listdir(path data):
dem = @
for x in os.listdir(path_data + "/" + file):
dem += 1
dic[file] = dem
print(dic)
barlist = plt.bar(list(range(len(dic))),
list(dic.values()),
tick_label=list(dic.keys()))
plt. shou()

In [16]: plot_bar chart diagram("Training")
{'Fake": 338, 'Real': 467}
Plotting the bar graphs for the real and fake images.
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The bar diagrams from the above code is given above.



In [19]: model = Sequential()

nodel.add(Conv2D(64, (3, 3), activation="relu’,padding = 'same’, input_shape=(200,200,1)))
nodel.add(Batchlornalization())
model.add(Dropout(8.3))

model.add(Conv2D(64, (3, 3),padding = 'same’, activation="relu'))
model.add(Batchiornalization())
model.add(Dropout(8.3))

nodel. add(MaxPooling2D(pool_size=(2,2)))

model.add(Conv20(128, (3, 3),padding = 'same’, activation="relu"))
model.add(Batchiornalization())
model.add(Dropout(8.3))

model.add(Conv20(128, (3, 3),padding = 'same’, activation="relu"))
model. add(Batchiiormalization())
nodel. add(Dropout(8.3))

model.add(MaxPooling2D(pool _size=(2,2)))

model.add(Conv20(256, (3, 3),padding = 'same’, activation="relu"))
model.add(Batchiiornalization())

model.add(Dropout(8.3))

model.add(Conv20(256, (3, 3),padding = 'same’, activation="relu'))

model. add(Batchiormalization())
model. add(Dropout(8.3))

This provides the model’s definition in the program.



In [20]: model.sunmary()

llodel: "sequential”

Layer (type) Qutput Shape Param #

conv2d (Conv2D) (None, 200, 200, 64) 640

batch_normalization (BatchN (None, 200, 200, 64) 256

ormalization)
dropout (Dropout) (None, 200, 200, 64) 0
conv2d 1 (Conv2D) (None, 260, 200, 64) 36928

batch_normalization 1 (Batc (None, 200, 200, 64) 256
hiormalization)

dropout_1 (Dropout) (None, 200, 200, 64) )

max_pooling2d (MaxPooling2d (None, 100, 108, 64)

This provides details on the defined model which gives the details that are vital to the
program such as defining the number of layers present in the model.

In [21]: model.compile(loss="categorical crossentropy', optimizer="adan",metrics=["accuracy'])

In [22]: IMG_SIZE - 200
X_train = np.array(X_train).reshape(-1,IMG_SIZE, INMG_SIZE,1)
X val= np.array(X val).reshape(-1,ING SIZE, IMG SIZE,1)

y_train = np.array(y_train)
y_val = np.array(y_val)

In [23]: datagen = ImageDataGenerator(
rescale=1./255,
rotation_range=4,
width_shift_range=0.2,
height_shift_range=0.2,
shear_range=0.2,
zoom_range=9.2,
horizontal_flip=True,
fi11 mode="nearest ")

datagen.fit(X train)



Epoch 1/30

13/13 |
545
Epoch 2/30

13/13 [
455

Epoch 3/30
13/13 [

] - 9785 75s/step - loss: .5299 - accuracy: 9.8687 -

loss: 9.3379 -

5455
Epoch 4/30
13/13 [

] - 9775 75s/step - accuracy: .8447 -

loss: 6.3078 -

5455
Epoch 5/30
13/13 [

] - 10825 77s/step - accuracy: 0.8779 -

] - 9425 73s/step - loss: .2651 -

455
Epoch 6/30

accuracy: @.8857 -

loss: 8.2518 -

13/13 [
455
Epoch 7/30

] - 9645 74s/step - accuracy: 9.8969 -

B/13 |
455

Epoch 8/30
13/13 [

] - 9465 73s/step - loss: 0.2287 - accuracy: ©.9856 -

loss: 9.2006 -

455
Epoch 9/30
13/13 [

] - 9015 69s/step - accuracy: 9.9193 -

loss: 9.2520 -

545
Epoch 16/30
13/13 [

] - 9565 73s/step - accuracy: 8,956 -

] - 948s 76s/step - loss: .2021 - accuracy: .9143 -

455

val loss: 5.5388 -

In [25]: history = model.fit(datagen.flou(X train,y train, batch size = 64) ,epochs = 38 , validation data = datagen.flow(X val, y val))

] - 9255 71s/step - loss: 0.9667 - accuracy: .6733 - val loss: 1.4922 - val accuracy: 0.4

val accuracy: 0.5

val_loss: 14,2535 - val_accuracy: 6.

val loss: 2.1562 - val _accuracy: @.

val_loss: 3.7609 -

val_loss: 3.1568 -

val loss: 3.3089 -

val_loss: 4.1642 -

val loss: 1.6527 -

val loss: 0.7123 -

The model is now trained by running 30 successful epochs.

Epoch 36/30

In [26]:

def

keys=history.history.keys()

show_train_history(hisData,train,test):
plt.plot(hisData.history[train])
plt.plot(hisData.history[test])
plt.title('Training History')

plt.ylabel(train)

plt.xlabel('Epoch’)

plt.legend(['train', 'test'], loc="upper left')
plt.shou()

show_train_history(history, 'loss', 'val_loss')
show_train_history(history, 'accuracy’, 'val accuracy')

val accuracy: 9.5

val_accuracy: .5

val accuracy: 0.5

val accuracy: 9.5

val_accuracy: 9.4

val accuracy: 0.5

=] - 937s 73s/step - loss: 0.1299 - accuracy: 8.9429 - va
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The training history is plotted from running the 30 epochs successfully

In [27]: score = model.evaluate(X val,y val)

print("Loss: " + str(score[8]))
print("Accuracy: " + str(score[1]*100) + "%')

9/9 [ ] - 61s Ts/step - loss: 6159.7271 - accuracy: 8.5455
Loss: 6159.72705078125
Accuracy: 54.54545617103577%

In [28]: predictions = model.predict(X_val)

99 [ ] - 605 6s/step

The prediction report of the model is calculated.
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In [29]: y_pred = np.argnax(model.predict(X val), axis=1)
y_true = np.argnax(y_vel, axis=1)
display(ConfusionMatrixDisplay(confusion matrix(y true, y pred), display labels=CATEGORIES).plot())

99 [ ] - 595 6s/step

¢sklearn.metrics. plot.confusion matrix.ConfusionifatrixDisplay at @x2949¢728160)

In [30]: img array = cv2.imread("./Training/Fake/@102014 62.png")
new_array = cv2.resize(img array, (IMG_SIZE, IMG_SIZE))
new_array = cv2.cvtColor(new_array, cv2.COLOR BGR2GRAY)

In [31]: plt.imshow(new_array)
plt.title("Test Image")
plt. shou()

Test Image
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Running a data from the sample and checking whether the signature image is fake or not.
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