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1.

An application An application An application An application 

� Portrays an aug

� in a dynam

� with virtual

� Implements a v

� with interac

� Immediately all

� if  a clothin

� before he c

 

 

Let’s take an oLet’s take an oLet’s take an oLet’s take an o

� User stands in f

� Various ons

� Like Catego

� Selects option u

� Then the au

shown. 

� Adjusts the plac

� With onscre

etc. 

� Finally take a sn

 

 

1. INTRODUCTION
 

on thaton thaton thaton that::::    

ugmented view of the use

mic real-time Live Video mo

al superimposed clothes 

a virtual mirror 

ractive digital options onscre

allows the user to see 

ing’s color/style suits his/he

e can actually decide to buy 

n overview:n overview:n overview:n overview:    

in front of the digital scree

onscreen options get display

egory (Men, Women, Kids). 

n using simple Hand Motio

 augmented image with virtu

lacement of the cloth item

creen options like Zoom In/O

 snap, save or print it. 

ION 

ser 

mode 

creen 

her body 

uy it 

een  

layed 

 

otion 

irtual clothes is 

em 

n/Out, Up/Down 
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� Also now th

worth a buy

 

So, the basic 

introduce an intu

allow the end-use

the power of Aug

 

It’s fun to use

increase prospec

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 the user can decide whethe

buy. 

sic objective of the overall sy

tuitive way at the various re

user to try new cloth items vi

ugmented Reality.  

se, fast & effective and has

ective customers. 

ther the cloth is 

 system is to 

 retail stores to 

 virtually using 

as a potential to 
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2. LIST 

Hardware RequHardware RequHardware RequHardware Requ

� CPU Type & Spe

� Intel Core 2

� Hard Disk Spac

� 2 GB 

� Memory 

� 1 GB 

� Graphics 

� Any 32MB 

� Webcam 

� 640X480 r

� Printer 

� Optional (re

 

SoftSoftSoftSoftware Requware Requware Requware Requ

� Operating Syste

� Windows 7

� Java Runtime E

� JRE 1.5 or a

� Microsoft Visua

� 1 GB 

� OpenCV Library

� Super-pack

 

T OF REQUIREM
1 

equirements:equirements:equirements:equirements:    

peed 

e 2 Duo 1.8 GHz or equivale

ace 

B DirectX 11 compatible gra

resolution or higher 

 (recommended) 

quirements:quirements:quirements:quirements:    

stem 

 7 or above 

e Environment 

or above 

ual C++ Redistributable_x

ry Package 

ck 2.3.1 or above 

MENTS 

alent 

graphics system 

_x86 
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3. SYST
 

 

 

 

The details o

the following se

• Why Java?? 

• Eclipse – The

• Magic of Ope

• JavaCV – The

 

 

 

 

 

 

S. S. S. S. NNNNo.o.o.o.    ParticulaParticulaParticulaParticula

1. Language

2. IDE 

3. Native Im
Library 

4. OpenCV W

TEM SYNOPSIS

ls of the particulars are de

sections. 

 

The Wonder Tool 

penCV 

The Wrapper 

ularularularular    DescriptionDescriptionDescriptionDescription    

ge/Platform Java, jdk 1.5 

Eclipse 3.6, He

Image OpenCV-2.3.1

Wrapper  JavaCV 

IS 

 described in 

    

 

 Helios 

.1 Super-Pack 
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3.1
 

� PlPlPlPlatform Iatform Iatform Iatform I
• Java program

computer sys

• Changes and

system resou

programs. 

 

� Object OriObject OriObject OriObject Ori
• Java is a true

everything in

 

� Multi ThreMulti ThreMulti ThreMulti Thre
• Java support

Runtime com

processes sy

• Construction

is easy yet p

 

� Dynamic &Dynamic &Dynamic &Dynamic &
• Java is capa

libraries, met

• Java program

C/C++ using

 

 

 

 

 

.1 Why Java?? 

 Independent and Po Independent and Po Independent and Po Independent and Po
rogram can be easily moved from

ter system to another. 

es and upgrades in the operating

 resources will not force any chan

 

OrientedOrientedOrientedOriented    
 a true object oriented language.

ing in java is an object.  

hreaded & Interactive:hreaded & Interactive:hreaded & Interactive:hreaded & Interactive:
upports multi-threaded programs.

e comes with tools that support m

es synchronization. 

ion of smoothly running interac

 yet powerful.  

ic & Extensible:ic & Extensible:ic & Extensible:ic & Extensible:    
 capable of dynamically linking ne

methods and objects.  

rogram can access native functio

using various wrappers. 

 

PortablePortablePortablePortable    
d from one 

rating system & 

y changes in java 

uage. Almost 

e:e:e:e:    
rams. The Java 

port multiple 

interactive systems 

ing new class 

unctions written in 
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3.2 Eclips
 

Eclipse is a m

tool comprising a

(IDE) and an exte

mostly in Java. It 

Java and, by mea

programming lan

Haskell, Perl, PHP

Rails framework)

includes the Eclip

Java, Eclipse CDT

among others, by

 

 

3.3 M
OpenCV (Ope

a library of progra

time computer vi

supported by Will

open source BSD

focuses mainly o

library finds Intel'

the system, it use

accelerate itself.

 

 

ipse – The Wond

a multi-language software de

g an Integrated DIntegrated DIntegrated DIntegrated Developmenevelopmenevelopmenevelopmen

xtensible plug-in system. It is

. It can be used to develop a

eans of various plug-ins, oth

languages including Ada, C, 

HP, Python, R, Ruby (includi

rk). The development environ

clipse Java development too

DT for C/C++,  and Eclipse P

, by default. 

Magic of OpenC
pen Source Computer Vision

gramming functions mainly a

r vision, developed by IntelIntelIntelIntel a

illow Garage. It is free for u

SD license. The library is cro

y on real-time image process

tel's Integrated PerformanceIntegrated PerformanceIntegrated PerformanceIntegrated Performance

uses proprietary optimized ro

lf. 

nder Tool 

 development 

ent ent ent ent EEEEnvironmentnvironmentnvironmentnvironment 

It is written 

 applications in 

other 

 C++, COBOL, 

uding Ruby on 

ironment 

ools (JDT) for 

e PDT for PHP, 

nCV 
ion Library) is 

ly aimed at real 

and now 

r use under the 

cross-platform. It 

ssing. If the 

ce Primitivesce Primitivesce Primitivesce Primitives on 

 routines to 
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Features of OpFeatures of OpFeatures of OpFeatures of Op

� 2D and 3D fe

� Egomotion es

� Facial recogn

� Gesture reco

� Human–com

� Motion unde

� Object identi

� Segmentatio

� Stereopsis S

cameras 

� Structure fro

� Motion track

 

 

3.4 Java
JavaCV provi

processing librari

OpenCVOpenCVOpenCVOpenCV, FFmpeg

classes found un

package namesp

Moreover, utility c

to use on the Jav

JavaCV also 

screen image dis

 

 

 OpenCV: OpenCV: OpenCV: OpenCV:    

 feature toolkits 

estimation 

ognition system 

cognition 

omputer Interaction (HCI) 

derstanding 

ntification 

tion and Recognition 

Stereo vision: depth percep

from motion (SFM) 

cking, etc. 

vaCV – The Wrap
ovides wrappers to common

raries in the field of compute

eg, OpenKinect, ARToolKitPl

 under the com.googlecode.jcom.googlecode.jacom.googlecode.jcom.googlecode.ja

space expose their complet

ity classes make their functio

ava platform, including Andr

so comes with hardware acce

display (CanvasFrame & GLC

eption from 2 

rapper 
only used image-

uter vision viz. 

itPlus, etc. The 

e.javacv.cppe.javacv.cppe.javacv.cppe.javacv.cpp 

lete APIs. 

ctionality easier 

ndroid. 

ccelerated full-

LCanvasFrame), 
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 easy-to-use 

 

multiple cores (P

geometric and co

projectors (Geom

ProCamGeometri

feature points (O

implement direct

systems (mainly 

ProjectiveColorTr

and ReflectanceI

functionality in th

also have an Ope

names ending wi

for GLCanvasFram

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

se methods to execute code 

 (Parallel processing), user-fr

 color calibration of cameras

ometricCalibrator, ProCamCo

etricCalibrator,), detection an

 (ObjectFinder), a set of class

ect image alignment of proje

 GNImageAligner, Projectiv

rTransformer, ProCamTransf

ceInitializer), as well as misc

 the JavaCV class. Some of t

penCL and OpenGL counter

 with CL, i.e.: JavaCVCL, etc. 

rame. 

de in parallel on 

friendly 

ras and 

ColorCalibrator 

 and matching of 

asses that 

ojector-camera 

tiveTransformer, 

nsformer, 

cellaneous 

of these classes 

terpart, their 

tc. except 
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4. SYST
In this section let

actual system and un

4.1 Step

                     

          

 
 

 

 

 

 

 

 

        

            

                                    

 

 

 

 

Grab vid

Implement Face Detection 

on each frame using 

HaarCascade classifier 

Super Impose virtual cloth

image on the frame based 

on detected face 

Adjustment of the 

overlay 

Sh

Scaling & 

Positioning 

STEM METHODO
 let’s get deep into the worki

 understand the whole proce

tep by Step System D

 

      

                                      

video frame from Webcam & flip it. 

ction 

 

cloth 

ased 

Track select

on detecte

acc

Options

s 

Overlay replacement, 

(Next/Previous) 

Motion

frame d

Show frames in a video mode 

Parallel Processing 

End 

Start 

DOLOGY 
rking of the 

cess work-flow. 
 Design 

 

selected options based 

etected motion & act 

accordingly 

otion Detection using 

ame difference method 
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5. ANAL
 

5.1 Grab 

� Our first aim w

webcam. We u

perform this task

� Thereafter cvFlip

shift operation o

digital mirror. 

 

 

OutputOutputOutputOutput::::    

ALYSIS OF CODE

ab video frame & Flip

 was to detect video fram

 used OpenCVFrameGrab

sk. 

Flip() method is used to p

n on the image frame to 

 (It’s capturing) 

DE 

lip it 

rames from the 

abber class to 

perform lateral 

o convert it to a 
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  5.2 Impl

 

� Face Detection:Face Detection:Face Detection:Face Detection:

o It is nothin

mark its po

haarcasca

 

� What is HaarcaWhat is HaarcasWhat is HaarcaWhat is Haarcas

o It is an XM

samples.    

    

 Let’s illustrat

classifier for face

steps: 

 

� Create desc

� Create desc

� Pack the po

� Train the cl

� Convert the

� Use the xm

 

� TakingTakingTakingTaking    a Larga Larga Larga Larg

• First of all,
of our obje
images, wh
 
 

 

plement Face Detec

on:on:on:on:    

hing but to detect face(s) in 

 position on the image. Here

cade classifiers for face det

cascadecascadecascadecascade    classifierclassifierclassifierclassifier????????    

XML file which contains train

    

rate this, how to create the H

ce detection. It consists of t

escription file of positive sam

escription file of negative sa

 positive samples into a vect

 classifier 

the trained cascade into a ca

xml to detect Object 

arge No Samplesarge No Samplesarge No Samplesarge No Samples    ::::    

 of all, we need a large numbe
r object. All the positive and ne
es, which can run into thousan

tection  

 an image and 

ere we used 

etection. 

ained data of the 

e HaarCascade 

f the following 

amples 

 samples 

ector file 

 cascade file 

umber of images 
and negative 

usands. 
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• Here we ha
operation  
command:
 

ffmpeg -

 
• There after

samples in
descriptio
the classif
 

� Creating the Creating the Creating the Creating the 

• After the su

code, we g

samples w
 

• The d

line co

a line

image

objec

follow

locatio

image
 

• Descr

create

samp

text fi
 

  
  

 

 we have used ffmpeg to perfo
ation  in the following way by e
mand:  

-i Video.mpg image-No%d.bm

e after we put the positive and
s in another directory and cr
tion file for both types of sam
sifier. 

e e e e Description fileDescription fileDescription fileDescription file    ::::    

 the successful execution of ob

we get the description file for

ples with the following attribute

The description file is just a text f

line corresponding to each image

a line of the positive description f

image name, followed by the num

objects to be detected in the ima

followed by the (x, y) coordinates

location of the object in the imag

images may contain more than o

Description file for the negative s

created by listing the contents of

samples  folder and redirecting th

text file by executing this comma

ls  > negative.txt 
 

 perform this 
y by executing this 

d.bmp 

and negative 
 create the 
amples to train 

n of objectmarker 

ile for both kind of 

tributes: 

 text file, with each 

 image. The fields in 

n file are: the 

e number of 

e image, which is 

inates of the 

 image. Some 

than one objects.  

tive samples is 

nts of negative 

ting the output to a 

ommand: 
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� Packing the pPacking the pPacking the pPacking the p

• All the pos

packed into

createsam

package. I
 

opencv
vecfile.v

 
� Training the cTraining the cTraining the cTraining the c

• It’s the mo

Haarcasca

executing t
 

opencv
bg nega
-w 30 -

 

• It puts the 

• Now, it’s th

Xml file wh

        

� Converting thConverting thConverting thConverting th

filefilefilefile    ::::    

• Once the t

folder full o

case). The

that directo

convert_ca

samples di

 

e positive samples into a ve positive samples into a ve positive samples into a ve positive samples into a v

e positive images in the descr

ed into a .vec file. It is created

tesamples utility provided with 

age. Its synopsis is: 

ncv-createsamples -info positiv
file.vec -w 30 -h 35 

e classifiere classifiere classifiere classifier::::    

e most time consuming phase

cascade creation. It is perform

uting the following command:

ncv-haartraining -data haar -vec
egative.txt -nstages 30 -mem 2
-h 35 

ts the data in the haar directory

it’s the time to generate the 

which will be used for objec

               

 the trained cascade into  the trained cascade into  the trained cascade into  the trained cascade into 

 the training is over, we are le

r full of training data (named 

). The next step is to convert th

directory to an xml file. It is don

ert_cascade program given in 

ples directory. 

 a vector file a vector file a vector file a vector file    ::::    

 description file are 

eated using the 

 with opencv  

sitive.txt -vec 

 phase of 

erformed by 

and: 

vec vecfile.vec  -
m 2000 -mode all 

rectory. 

 haarcascade 

r object detection.  

to a cascade  to a cascade  to a cascade  to a cascade  

 are left with a 

 haar in our 

vert the data in 

 is done using the 

en in the opencv 
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• It is perform

command 
 

$conver
haarcas
 

• Now, it’s th

generated 

 

� Face DetectioFace DetectioFace DetectioFace Detectio

• Face Dete

haarcasca

code: 
CvHaarC
CvHaarC
cvLoad(C
 CvSeq f
cascade,
//We itera
rectangle
for (int i =
         CvR
         cvR
         cvP
    CvS
} 
 

Output:        
    
    
    
    
    
    
    
    

erformed by executing the foll

mand : 

nvert_cascade  –size=”30x35”  
rcascade_face.xml 

it’s the time to detect face wit

rated haarcascade xml file.  

ction with haarcascadection with haarcascadection with haarcascadection with haarcascade    filefilefilefile

 Detection is performed with th

cascade file by using the follow

aarClassifierCascade cascade = ne
aarClassifierCascade( 
ad(CASCADE_FILE)); 
eq faces = cvHaarDetectObjects(g
ade, storage, 1.1, 1, 0); 
 iterate over the discovered faces a
ngles around them. 
nt i = 0;i< faces.total; i++) { 
CvRect r = new CvRect(cvGetSeq
cvRectangle(originalImage, cvPoi
cvPoint(r.x + r.width, r.y + r.height
CvScalar.YELLOW, 1, CV_AA, 0);

    

he following 

”   data 

with this 

 

filefilefilefile    ::::    

with the help of 

 following piece of 

 = new 

ts(grayImage, 

es and draw yellow 

tSeqElem(faces, i)); 
vPoint(r.x, r.y), 
ight),                       
, 0); 
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5.3 Super i

� After successfu

superimpose vi

performed by im

following way: 
 

Graphics g=ov
Graphics2d g2
g2d.drawImage
g2d.drawImage
 

where, 
x->Calculated H
y->Calculated V
 

• Output :        

5.4 Scaling

� ScalingScalingScalingScaling    ::::    

 Here Sca

& scale the c

 

 

r impose virtual Cloth

sful face detection, it’s 

virtual clothes on the 

 importing java.awt.* pac

=overlaidImage.getGraphics(); 
d g2d=(Graphics2D)g; 
age(grabbedImage,0,0,width,heig
age(cloth_sample_object,x,y,w,h,

ted Horizontal Position 
ted Vertical Position  

    

    

    

    

    

    

    

    

    

    

ing & Positioning: 

re Scaling operation is perform

 the cloth image using the foll

loth item: 

’s the time to 

e frames. It’s 

ackages in the 

height,null); 
w,h,null); 

erformed to resize 

ollowing  
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Mathematica

A scaling trans
  X’ = 
  Y’ = 

  where, 
  (X, Y)
  Sx, S
  (X’, Y
 

 

• Output : 

 

     
 

    

  (Positive Scalin

                                                                                                                                                                

    

    

    

    

    

atical concept: 

ransformation alters the size of the
 Sx.X  
 Sy.Y 

 
Y)    ->  Co-ordinate of Vertex ini
Sy  ->  Scaling Factors 
Y’)  ->  (Transformed Coordinate

 

=        
 

       Initial 

 Scaling)   (Negative Sca

    

    

    

    

            

X’ 

Y’ 

Sx        0 

0        Sy 

X 

Y 

f the object. 

x initially 

inate) 

Initial image 

e Scaling) 
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� PositioningPositioningPositioningPositioning

    

    

    

    

    

    

    

    

    

                

    ZoomZoomZoomZoom    (+/(+/(+/(+/----))))    

ngngngng    ::::    

    Up/Down(Up/Down(Up/Down(Up/Down(↑/↓)↑/↓)↑/↓)↑/↓)    
17 



   5.5
 

The user is provid

are actually performe

circled/rectangle seg
 

Motion Detection 

 The basic ide

frames is by find

between two co

using JavaCV 

cvAbsDif
// do som
cvThresh
 CV_T
 

where, 

• Thresho

• CV_THRE

to bina

 

 

 
 

 

.5 Motion Detection

vided onscreen options. The

med by detecting motion in t

egment of the screen. 

ction using OpenCV 

sic idea of detecting motion in 

by finding out the Absolute diff

wo consecutive frames. It is pe

aCV in the following way: 

sDiff(currentframe, prevframe, diff)
 some threshold for wipe away u
reshold(diff, diff,Threshold_Value,2
V_THRESH_BINARY); 

old_Value  -> Amount 

    Motion

ESH_BINARY -> Convert

ary to observe the resu

on 

he selections 

n the 

ion in video 

te difference 

It is performed 

diff); 
ay useless details 
lue,255, 

 of Threshold 

n. 

t whole Image 

ult properly. 
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 5.6 Final Output 
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6. FU
 

This applicatio

in the Retail Indust

append it to a Web

websites to provide

 

 A bunch of n

• one-click sha

• virtual mirro

• Automated s

• Auto-sugges

 

 So, in short, imag

intuitive technology

 

 

 

  
 

 

 

 

 

FUTURE SCOPE

tion has a wide scope on imp

stry. We are currently workin

eb application for online sho

ide Online Trial Room suppo

f new features can be added

share on Facebook.com  

rror for eye-wear (sunglasses

d smile detection for easy sn

estion of cloth items, etc. 

agination is the limit. We ca

ogy in various ways in differe

E 

implementation 

rking on it to 

hopping 

port. 

ed like, 

ses) & necklace 
 snapshot. 

 can exploit this 

erent fields. 
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7. CO

   
  Virtual Trial R

Augmented Reality 

industry to give a vi

augmented view of

Video mode with vir

implementing a virt

options onscreen. I

the clothing’s color

actually decide to b

 

 

Though the con

actually it’s a powe

on the backend wit

developed by blend

Detection, Image S

plethora of technol

 

 

 

 

 

CONCLUSION 

l Room is an image process

lity (AR) software developed f

 virtual support of trial room

 of the user in a dynamic rea

 virtual superimposed clothe

virtual mirror with interactive

. It immediately allows the u

lor/style suits his/her body b

o buy it 

concept may seem simple &

wer of various complex algor

with parallel processing. It ha

nding various concepts like 

 Scaling, Motion Detection e

ologies like Java Swing, Ope

 

    

ssing based 

d for the retail 

om. It portrays an 

real-time Live 

thes, by 

ive digital 

e user to see if 

before he can 

 & intuitive but 

gorithms running 

t has been 

ke Face 

n etc. with a 

penCV etc. 
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8. BI
 

� Learning OpenC

- Gary Brad

� Head First Java

- Cathe Sie

�  JavaCV – Goog

- http://cod

� StackOverflow  

-  http://w

BIBLIOGRAPHY 

nCV – O’Reilly 

radski 

va – O’Reilly 

Siera 

ogle Project Hosting 

code.google.com/p/javacv 

                  

/www.stackoverflow.com     
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