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ABSTRACT

The project titled Face And Smile Recognition using python OpenCV. OpenCV-Python is a library
of Python bindings designed to solve computer vision problems. OpenCV-Python makes use of
Numpy, which is a highly optimized library for numerical operations with a MATLAB-style syntax.
All the OpenCV array structures are converted to and from Numpy arrays.. Identifying a person
with an image has been popularised through the mass media. However, it is less robust to
fingerprint or retina scanning. This report describes the face detection and recognition mini-
project undertaken for the visual perception. It reports the technologies available in the Open-
Computer-Vision (OpenCV) library and methodology to implement them using Python. For face
detection, Haar-Cascades were used and for face recognition Eigenfaces, Fisherfaces and Local
binary pattern histograms were used. The methodology is described including flow charts for
each stage of the system. Next, the results are shown including plots and screen-shots followed

by a discussion of encountered challenges.
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CHAPTER 1
INTRODUCTION

1.1 INTRODUCTION TO THE PROJECT

OpenCYV is the most popular library for computer vision. Originally written in C/C++,
it now provides bindings for Python.OpenCV uses machine learning algorithms to
search for faces within a picture. Because faces are so complicated, there isn’t one
simple test that will tell you if it found a face or not. Instead, there are thousands of small
patterns and features that must be matched. The algorithms break the task of identifying
the face into thousands of smaller, bite-sized tasks, each of which is easy to solve.

1.2 AIM AND SCOPE

The main aim of the project is “To Create and recognize the face and smile of
human” It involved building a system for face detection and face recognition using
several classifiers available inthe open computer vision library(OpenCV). Face
recognition is a non-invasive identification system andfaster than other systems since
multiple faces can be analysed at the same time. The difference betweenface
detection and identification is, face detection is to identify a face from an image and
locate the face.Face recognition is making the decision "whose face is it ? 7, using an
image database. In this projectboth are accomplished using different techniques and
are described below. The report begins with a briefhistory of face recognition. This is
followed by the explanation of HAAR-cascades, Eigenface, Fisherfaceand Local
binary pattern histogram (LBPH) algorithms. Next, the methodology and the results of
theproject are described. A discussion regarding the challenges and the resolutions
are described. Finally, aconclusion is provided on the pros and cons of each

algorithm and possible implementations.
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1.3 Operational Feasibility

Face recognition using OpenCV and Python. First, let us see the libraries we will
need and how to install them:
e OpenCV
e dlib
e Face_recognition

OpenCV is an image and video processing library and is used for image and
video analysis, like facial detection, license plate reading, photo editing, advanced
robotic vision, optical character recognition, and a whole lot more.

The dlib library, maintained by Davis King, contains our implementation of “deep
metric learning” which is used to construct our face embeddings used for the actual
recognition process.

The face_recognition library, created by Adam Geitgey, wraps around dlib’s

facial recognition functionality.

1.4 Economic Feasibility

Economic feasibility attempts 2 weigh the costs of developing and implementing a
new system, against the benefits that would accrue from having the new system in
place. This feasibility study gives the top management the economic justification for the

new system.
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1.5 SYSTEMS
1.5.1 EXISTING SYSTEM

The existing system consists of entering the details in the Microsoft Excel Sheets
for the storing of the data. When a manager needs information of the employee he
searches for the specified file in the file system. He opens the file and takes the
information. Report Generation done manually by copying the content of the different
files into another file. The Manually generated report was then printed.

DISADVANTAGES OF EXISTING SYSTEM

e Information retrieval is a very big process.

e Lack of organization of the files may porn to information loss due to accidental
deletion of files.

e No security because the files are visible to the users.

e Report generation will be a big task.

1.5.2 PROPOSED SYSTEM
The Proposed system is a browser which is completely related to the
programming modules so that it has very good performance and it is very easy to deploy

in many operating systems.

ADVANTAGES OF PROPOSED SYSTEM
e The performance is increased due to well designed database.
e Security is increased
e Time saving in report generation

e Easy to update the details

12



CHAPTER 2

ALGORITHM AND METHODS

2.1.SDLC METHODOLOGY

This document play a vital role in the development of life cycle (SDLC) as it
describes the complete requirement of the system. It means for use by developers and
will be the basic during testing phase. Any changes made to the requirements in the
future will have to go through formal change approval process.

SPIRAL MODEL was defined by Barry Boehm in his 1988 article, “A spiral Model
of Software Development and Enhancement. This model was not the first model to
discuss iterative development, but it was the first model to explain why the iteration
models.

As originally envisioned, the iterations were typically 6 months to 2 years long.
Each phase starts with a design goal and ends with a client reviewing the progress thus
far. Analysis and engineering efforts are applied at each phase of the project, with an

eye toward the end goal of the project.

The steps for Spiral Model can be generalized as follows:

e The new system requirements are defined in as much details as possible. This
usually involves interviewing a number of users representing all the external or
internal users and other aspects of the existing system.

e A preliminary design is created for the new system.

e A first prototype of the new system is constructed from the preliminary design.
This is usually a scaled-down system, and represents an approximation of the
characteristics of the final product.

e A second prototype is evolved by a fourfold procedure:

1. Evaluating the first prototype in terms of its strengths, weakness, and risks.
2. Defining the requirements of the second prototype.
3. Planning an designing the second prototype.
4

. Constructing and testing the second prototype.

13



e At the customer option, the entire project can be aborted if the risk is deemed
too great. Risk factors might involved development cost overruns, operating-
cost miscalculation, or any other factor that could, in the customer’s judgment,
result in a less-than-satisfactory final product.

e The existing prototype is evaluated in the same manner as was the previous
prototype, and if necessary, another prototype is developed from it according
to the fourfold procedure outlined above.

e The preceding steps are iterated until the customer is satisfied that the refined
prototype represents the final product desired.

e The final system is constructed, based on the refined prototype.

e The final system is thoroughly evaluated and tested. Routine maintenance is
carried on a continuing basis to prevent large scale failures and to minimize
down time.

The following diagram shows how a spiral model acts like:

A
Progress =
1. Determine objectives _——t —» 2. ldentify and
resolve risks
Review ok o Operational
2 Prototype 1 | Prototype 2 | Prototype
sctof / Require-
ments Draft
Detailed
design
- ,
Code
Integration
4. Plan the next | el
iteration Rejease | Implementation
—

3. Development and Test

Fig. 2.1 Spiral Model
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ADVANTAGES
o Estimates(i.e. budget, schedule etc .) become more relistic as work
progresses, because important issues discoved earlier.
e It is more able to cope with the changes that are software development
generally entails.
o Software engineers can get their hands in and start woring on the core

of a project earlier.

2.2 ACTIVITY DIAGRAM
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Fig.2.2. Activity diagram
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CHAPTER 3

SYSTEM DESIGN AND TESTING PLAN
3.1 MODULES
USER: This module has the entire access to all other modules, admin creates the

project and assigning the projects to the created manager, adding members to the
managers, assigning Defects based on the priority. Can update the manager, members
and access to the particular project data. Generating reports based on the managers
report submission.

Developer: Can access the task or Defect assigned by the manager, view assigned
projects and resolving the assigned Defect. Developer can view the Defects list
assigned by the manager.

Tester: Tester can access to the projects , can view the assigned projects and can add
a new Defect to the list and send the bug back to the manager. Tester can login to the
system and access the assigned projects list.

Reports: Both Admin and Manager can access this module and generate the reports

based on the requirements.
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3.2SYSTEM ARCHITECTURE

=
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Fig. 3.1 system architecture
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3.2 INPUT DESIGN
3.2.1 THE PRESENTATION LAYER
It Also called as the client layer comprises of components that are dedicated to
presenting the data to the user. For example: Windows/Web Forms and buttons, edit
boxes, Text boxes, labels, grids, etc.
3.2.2 THE BUSINESS RULES LAYER
This layer encapsulates the Business rules or the business logic of the
encapsulations. To have a separate layer for business logic is of a great advantage.
This is because any changes in Business Rules can be easily handled in this layer. As
long as the interface between the layers remains the same, any changes to the
functionality/processing logic in this layer can be made without impacting the others. A
lot of client-server apps failed to implement successfully as changing the business
logic was a painful process
3.2.3 THE DATA ACCESS LAYER

This layer comprises of components that help in accessing the Database. If
used in the right way, this layer provides a level of abstraction for the database
structures. Simply put changes made to the database, tables, etc do not affect the rest
of the application because of the Data Access layer. The different application layers

send the data requests to this layer and receive the response from this layer.

3.2.4 THE DATABASE LAYER
This layer comprises of the Database Components such as DB Files, Tables,
Views, etc. The Actual database could be created using SQL Server, Oracle,
Flatfiles,etc.
In an n-tier application, the entire application can be implemented in such a way
that it is independent of the actual Database. For instance, you could change the
Database Location with minimal changes to Data Access Layer. The rest of the

Application should remain unaffected.
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3.3 DATA FLOW DIAGRAM (DFD)
A data flow diagram is a way of representing aflow of data of a process or a
system .The DFD Iso provides the information about the input and output of each entity
and the process itself.

DFD- LEVEL

Input Images DATA FLOW

DIAGRAM
Image

Face Point
Detection

Fig.3.2 Data flow diagram

19



3.4 UML DIAGRAMS

Unified Modelling language includes a set of graphic notations techniques to
create a visual models of object oriented software intensive systems

Use case diagram :

System

~
A

ADMIN
P

T

A — ]
TEAM LEAD

DETECT FACE AND SMILE>

W

D
\

DEVELOPER

s
A
ESTER

Tl

Fig.3.3 Use case diagram
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3.5 CLASS DIAGRAM

In software Engineering , a class diagram in the unified modeling

language is a type of structure diagram that describes the structure of a system by e

systems ,classes ,their structures,operations and their relationships among objects.

In the diagram , classes are represented with bases which contain three parts.

3.3.4.1  The top part contains the name of the class.

3.3.4.2  The middle point contains the attributes of the class.

3.3.43  The bottom part gives the methods or operations in the class can take or

undertake .

RecognitionComponent

& componentName : string <

Factory

“Name () : string 0.

QCreateComponent (componentName : string) : RecognitionComponent
QRegisterComponent (component : RecognitionComponent)

PixelProcessor FealureExtractor

SProcessFace (f : Face) : imagelist SExtractFeatures (I : ImageList) - Features
QTrain (traningSet : FaceSet)

1.° [4
|

Racogmt;or\Sysiem

Recognizer

$Train (frainingSet : FaceSet)
$Create Template (f : FeaturesSet) : Template
SRecognize (probe : Features) : SimiarityVector

1

SEnroll ({: FeaturesSet)

1 QTrainFeatureExtractor (trainingSet : FaceSet)
¥ TrainRecognizer (traningSet : FaceSet)
VTestRecognition (testSet : FaceSet) : SimiarityMatrix

Fig.3.4 Class diagram
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3.6 SEQUENCE DIAGRAM

3.
3.

344  The Sequence diagram shows the ordering of the messages .

3.4.5 It shows the order of the messages that the admin should perform.

3.3.4.6  The interaction that takes place in a collaboration that either realizes a use

case or an operation.

3.3.4.7  High-level interactions between user of the system and the

system,between the system and other systems,or between subsystems.

User

e
System Application Camera Image Database Trained Neural Network

St camers feature extracted
Touch Interface — 3
— »

Extracted Feature:

\ 4

Compared features
and identified persor
through voice
instructions

Predicted Features

A

ix(éa(ted Featutes

A

Fig. 3.5 Sequential diagram
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3.7 COMPONENT DIAGRAM

1.
2.

A component diagram also known as a UML component diagram .

It describes the organization and wiring of the physical components in a system.

3. Component diagrams are often drawn to help model implementation details and

double check that every aspect of the systems required.

Fotot tnterface = Joiiristilpnni vl
Fature detection =2 (5 (5 Cognttie tearming ]
armd rescotEry
o] |&
ﬂﬂﬂmm‘tﬂ- gl
o o
Q /L o2
Emotion and face 2 T L
P v i o Ci:) =gyl
Bohaviour and intention 21| | Seauence learming and 2
resc vy i FElevr rmicaticom

Fig. 3.6 component diagram
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3.7 SYSTEM REQUIREMENTS

3.7.1 Software Requirements

Operating System

User Interface
Programming Language
IDE/Workbench
Database

Server Deployment

3.7.2 Hardware Requirements

Processor
Hard Disk
RAM

24

Windows XP/2003 or Linux/Solaris
HTML, CSS

Python

Anaconda

SQLite

Tomcat6.0

Pentium IV
40GB
256MB



CHAPTER 4
RESULTS AND DISCUSSIONS

4.1 SUMMARY

With the continuous development of information technology, the demand for
security and safety is gradually improving. For the consideration of security, face
recognition has been studied for many decades. With the development of information
technology, face recognition is widely used in our daily life, especially in security
systems, information security, human-computer interaction. Researches are
committed to improving the recognition accuracy and response speed of the face
recognition system. The state-of-art of face recognition has been significantly
improved by the appearance of deep learning. Although these systems perform well
on large amounts of web collected facial data, the performance and accuracy are still
limited when they are applied in actual scenarios. There is still a long way to go to
improve the recognition accuracy of face recognition system in real scenarios.

face recognition is the science which involves the understanding of how the
faces are recognized by biological systems and how this can be emulated by computer
systems. Biological systems employ different types of visual sensors (i.e., eyes), which
have been designed by nature to suit a certain environment where the agent lives.
Similarly, computer systems employ different visual devices to capture and process

faces as best indicated by each particular application.
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4.2 SCREEN SHOTS

MAIN SCREEN

m 8 A " O30 EBE™ ® ¢
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CHAPTER 5

CONCLUSION AND FUTURE ENHANCEMENT
5.1 CONCLUSION

Face recognition technology has one goal: to identify human faces. Out of all
biometric systems available, it is the least intrusive and fastest technology. Instead of
asking people to scan their fingerprints, hands or irises, face recognition systems can
take pictures of people’s faces unobtrusively. In most cases, the subjects are not even
aware of the process. This removes the feeling of being under surveillance or invasion
of privacy. Facial recognition systems are also highly effective in producing results, all
thanks to the use of neural network algorithms. Our brain recognizes different features
of a face — the space between the eyes, the height of a hairline, width of a nose —
subconsciously. The facial recognition algorithms need to do that intentionally.

5.2 FUTURE ENHANCEMENT

A facial recognition system is used to identify and verify a person from an image
or video source. It uses biometric software’s along with Al enabled devices for mapping
facial features and brings out the recognition step. A facial recognition software
differentiates a face from rest of the background in the image. The software first
recognizes the face then measures different facial features. The software recognizes
these features as nodal points. A human face consists of 80 nodal points. After
measuring these features a numerical code for the same is created and stored in the
database. This is known as the faceprint. Earlier the software relied on 2D image to
identify or verify another 2D image from the database but today it uses a 3D model for
the same. This 3D model is more reliable, better, effective and accurate than its 2D
counterpart. Using the 3D software, the system goes through a series of steps, facial

recognition forming the last one.
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APPENDIX

6.1 SOURCE CODE

import cv2 ,time

face cascade=cv2.CascadeClassifier("haarcascade frontalface default.xml")

smile_cascade=cv2.CascadeClassifier("smile.xml")

video=cv2.VideoCapture(0)

while True:

check,frame=video.read()

gray = cv2.cvtColor(frame,cv2.COLOR_BGR2GRAY)

face=face_cascade.detectMultiScale(gray,scaleFactor=1.1,minNeighbors=5)

for x,y,w,h in face:
img=cv2.rectangle(frame,(x,y),(x+w,y+h),(0,0,255),3)
smile=smile_cascade.detectMultiScale(gray,scaleFactor=1.8,minNeighbors=20)
for x,y,w,h in smile:

iImg=cv2.rectangle(frame,(x,y),(x+w,y+h),(255,0,0),3)

cv2.imshow('gotcha’,frame)

key=cv2.waitKey(1)

if key==ord('q"):

break

29



video.release()

cv2.destroyAllWindows

# importing libraries

import tkinter as tk

from tkinter import Message, Text
import cv2

import 0s

import shutil

import csv

import numpy as np

from PIL import Image, ImageTk
import pandas as pd

import datetime

import time

import tkinter.ttk as ttk

import tkinter.font as font

from pathlib import Path

window = tk.Tk()
window.title("Face_Recogniser")
window.configure(background ='white")
window.grid_rowconfigure(0, weight = 1)
window.grid_columnconfigure(0, weight = 1)
message = tk.Label(

window, text ="Face-Recognition-System",

bg ="green", fg = "white", width = 50,

30



height = 3, font = (‘times’, 30, 'bold"))

message.place(x = 200, y = 20)

Ibl = tk.Label(window, text = "No.",

width = 20, height = 2, fg ="green",

bg = "white", font = (‘times’, 15, ' bold ') )
Ibl.place(x = 400, y = 200)

txt = tk.Entry(window,

width = 20, bg ="white",

fg ="green", font = (‘times’, 15, ' bold "))
txt.place(x = 700, y = 215)

Ibl2 = tk.Label(window, text ="Name",
width = 20, fg ="green", bg ="white",
height = 2, font =('times', 15, ' bold "))
Ibl2.place(x = 400, y = 300)

txt2 = tk.Entry(window, width = 20,
bg ="white", fg ="green",

font = ('times', 15, ' bold ") )
txt2.place(x = 700, y = 315)

# The function beow is used for checking
# whether the text below is number or not ?

def is_number(s):

31



try:
float(s)
return True
except ValueError:

pass

try:
import unicodedata
unicodedata.numeric(s)
return True

except (TypeError, ValueError):

pass

return False
# Take Images is a function used for creating
# the sample of the images which is used for
# training the model. It takes 60 Images of
# every new user.

def Takelmages():

# Both ID and Name is used for recognising the Image
Id =(txt.get())
name =(txt2.get())

# Checking if the ID is numeric and name is Alphabetical
if(is_number(ld) and name.isalpha()):

# Opening the primary camera if you want to access
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# the secondary camera you can mention the number
# as 1 inside the parenthesis
cam = cv2.VideoCapture(0)
# Specifying the path to haarcascade file
harcascadePath = "data\haarcascade_frontalface_default.xml"
# Creating the classier based on the haarcascade file.
detector = cv2.CascadeClassifier(harcascadePath)
# Initializing the sample number(No. of images) as 0
sampleNum =0
while(True):
# Reading the video captures by camera frame by frame
ret, img = cam.read()
# Converting the image into grayscale as most of
# the the processing is done in gray scale format
gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)

# It converts the images in different sizes
# (decreases by 1.3 times) and 5 specifies the
# number of times scaling happens

faces = detector.detectMultiScale(gray, 1.3, 5)

# For creating a rectangle around the image

for (x, y, w, h) in faces:
# Specifying the coordinates of the image as well
# as color and thickness of the rectangle.
# incrementing sample number for each image

cv2.rectangle(img, (X, y), (
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X+ w,y+h), (255, 0, 0), 2)
sampleNum = sampleNum + 1
# saving the captured face in the dataset folder
# Traininglmage as the image needs to be trained
# are saved in this folder
cv2.imwrite(
"Traininglmage\ "+name +"."+Id +".'+ str(
sampleNum) + ".jpg", gray[y:y + h, x:x + w])
# display the frame that has been captured
# and drawn rectangle around it.
cv2.imshow('frame’, img)
# wait for 100 miliseconds
if cv2.waitKey(100) & OxFF == ord('q’):
break
# break if the sample number is more than 60
elif sampleNum>60:
break
# releasing the resources
cam.release()
# closing all the windows
cv2.destroyAllWindows()
# Displaying message for the user
res = "Images Saved for ID : " + Id +" Name : "+ name
# Creating the entry for the user in a csv file
row = [Id, name]
with open('UserDetails\UserDetails.csV', 'a+') as csvFile:

writer = csv.writer(csvFile)
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# Entry of the row in csv file
writer.writerow(row)
csvFile.close()
message.configure(text = res)
else:
if(is_number(ld)):
res = "Enter Alphabetical Name"
message.configure(text = res)
if(name.isalpha()):
res = "Enter Numeric Id"

message.configure(text = res)

# Training the images saved in training image folder
def Trainimages():
# Local Binary Pattern Histogram is an Face Recognizer
# algorithm inside OpenCV module used for training the image dataset
recognizer = cv2.face.LBPHFaceRecognizer_create()
# Specifying the path for HaarCascade file
harcascadePath = "data\haarcascade_frontalface_ default.xml"
# creating detector for faces
detector = cv2.CascadeClassifier(harcascadePath)
# Saving the detected faces in variables
faces, Id = getimagesAndLabels("Traininglmage")
# Saving the trained faces and their respective ID's
# in a model named as "trainner.yml".
recognizer.train(faces, np.array(ld))

recognizer.save("TraininglmageLabel\Trainner.yml")
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# Displaying the message
res = "Image Trained"

message.configure(text = res)

def getimagesAndLabels(path):
# get the path of all the files in the folder
imagePaths =[os.path.join(path, f) for f in os.listdir(path)]
faces =[]
# creating empty ID list
Ids =[]
# now looping through all the image paths and loading the
# Ids and the images saved in the folder
for imagePath in imagePaths:
# loading the image and converting it to gray scale
pillmage = Image.open(imagePath).convert('L")
# Now we are converting the PIL image into numpy array
imageNp = np.array(pillmage, 'uint8’)
# getting the Id from the image
Id = int(os.path.split(imagePath)[-1].split(".")[1])
# extract the face from the training image sample
faces.append(imageNp)
lds.append(ld)
return faces, Ids
# For testing phase
def Tracklmages():
recognizer = cv2.face.LBPHFaceRecognizer_create()

# Reading the trained model
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recognizer.read("TraininglmagelLabel\Trainner.yml")
harcascadePath = "data\haarcascade_frontalface_default.xml"
faceCascade = cv2.CascadeClassifier(harcascadePath)
# getting the name from "userdetails.csv"
df = pd.read_csv("UserDetails\UserDetails.csv")
cam = cv2.VideoCapture(0)
font = cv2.FONT_HERSHEY_SIMPLEX
while True:
ret, im = cam.read()
gray = cv2.cvtColor(im, cv2.COLOR_BGR2GRAY)
faces = faceCascade.detectMultiScale(gray, 1.2, 5)
for(x, y, w, h) in faces:
cv2.rectangle(im, (X, y), (x + w, y + h), (225, 0, 0), 2)

Id, conf = recognizer.predict(gray[y:y + h, x:x + w])

if(conf < 50):
aa = df.loc[df['ld'] == Id]['Name'].values
tt = str(ld)+"-"+aa
else:
ld ='"Unknown’
tt = str(ld)
if(conf > 75):
noOfFile = len(os.listdir("ImagesUnknown"))+1
cv2.imwrite("lmagesUnknown\lmage"+
str(noOfFile) + ".jpg", im[y:y + h, X:x + w])
cv2.putText(im, str(tt), (x, y + h),
font, 1, (255, 255, 255), 2)

cv2.imshow('im', im)
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if (cv2.waitKey(1)== ord('q")):
break
cam.release()

cv2.destroyAllWindows()

takelmg = tk.Button(window, text ="Sample",
command = Takelmages, fg ="white", bg ="green",
width = 20, height = 3, activebackground = "Red",
font =('times’, 15, ' bold "))

takelmg.place(x = 200, y = 500)

trainimg = tk.Button(window, text ="Training",
command = Trainlmages, fg ="white", bg ="green",
width = 20, height = 3, activebackground = "Red",
font =(times’, 15, ' bold "))

trainimg.place(x = 500, y = 500)

tracklmg = tk.Button(window, text ="Testing",
command = Tracklmages, fg ="white", bg ="green",
width = 20, height = 3, activebackground = "Red",
font =(times’, 15, ' bold "))

trackimg.place(x = 800, y = 500)

quitWindow = tk.Button(window, text ="Quit",
command = window.destroy, fg ="white", bg ="green",
width = 20, height = 3, activebackground = "Red",
font =('times’, 15, ' bold "))

quitWindow.place(x = 1100, y = 500)

38



39





