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Abstract: As the world is running towards augmented reality and virtual reality, research is increasing on the areas of
3D photometry. So, the 2D-3D image conversation holds a great importance. The methodology we use need two USB
cameras including with red cyan glasses. The proposed algorithm uses sum of absolute differences (SAD) to match the
strongest points feature in the stereo images. The matching points between the both images must satisfy the epipolar
constraints. In addition, with that, proposed algorithm performs depth estimation to measure real time depth of images.
Along with virtual reality, there are many applications that are related to this process such as robotic vision and motion
tracking.
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1. INTRODUCTION

Currently existing approaches for stereo vision are classified into two categories such as
monocular sequences and binocular or trinocular sequences or stereo sequences according to the dimension of
data available. One image at a time is classified as monocular. Two or three images at each instant are classified
as bi- or trinocular sequences, or stereo sequences. The stereo vision consists of active and passive system. The
active stereo system such as ultra sound and laser gives depth directly. In passive stereo system algorithms such
as sum of absolute difference (SAD), random sample consensus (RANSAC) are used for binocular or trinocular
images stereo system to estimate depth. 3-Dimension objects are in high demand for the development of
computer technology. The hardware requirement for active stereo require high cost equipment such as 3D laser
scanner. The stereo vision analysis with calibration method seems to be complex process which does not
satisfies time and space limit. This limitation is overcome by using uncalibrated stereo image sequence. In
realistic 3D models from uncalibrated image sequences is a hot research aspect in computer graphics and
computer vision fields because of less inexpensive and simpler hardware. The oriented cameras capture
uncalibrated images. The corresponding points in between the two images are obtained from any one of the
three methods such as 2D-2D relative orientation, 2D-3D image orientation (or space resection or camera
calibration) and 3D-3D absolute orientation (3D similarity transformation). 2D-3D image orientations are used
in the proposed system. On the critical configurations of points in 3D object space, i.e. Center of perspective
and points on the object surface. The relationship between the world coordinates and the pixel coordinates is
linear projective. Epipolar geometry concept are used to reduce geometry in the captured image which cut down
the complexity of the stereo correspondence process. The 3-D objects are reconstructed after matching between
stereo correspondence points. The depth is estimated from the difference between the images of left and right
eyes. This makes use of two cameras in different positions: binocular stereovision. However, for a given point
in one image, there exist probably many homologous points in the other image using the geometric constraint
such as epipolar constraint. Stereo viewing can be very beneficial and enhance performance on a wide variety of
tasks that are visually demanding and requiring accurate depth perception.

2. LITERATURE SURVEY

This section reviews some references from previous projects, journals, articles and books. All this
information was collection from different sources such as internet, products, manuals etc. The information
gathered in this chapter is related to background study of this project.

Dang Khan, Hoa, Le Dung (2013). In this paper presents modified Sum of Absolute Differences (SAD)
which is to extract edge information from stereo images to determine disparity map reconstruction in a
stereo vision. In this system less computation needed for obtain edges information has low elapsing time. The
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performance shows fast data retrieval for depth mapping in object detection. This is useful in robot navigation
system. From the above proposed method. we are using SAD algorithm for matching between two images,
and applying in the real time disparity map and its object detection with measured values of distance of object
in the captured images.

Mikhail sizintsev, and richard p. wildes.(2014). This paper presents recovery of 3D structure
and motion of a dynamic scene from a sequence of binocular stereo images. Based on matching spatiotemporal
orientation distributions between left and right temporal image streams, which encapsulates both local
spatial and temporal structure for disparity estimation. The matched distributions allow for direct recovery of
dense, robust estimates of 3D scene flow. It estimates multilayer accurate with OpenCL. In this project
using disparity estimation in MATLAB. And dynamic scene measurement of object.

M. M. Farhad, S. M. Nafiul Hossain, Mohiuddin Ahmad (2013). This paper presents a depth
estimation process in which the Small Vision Software (SVS) is used for the acquisition of the real time
image. a real time indoor security system is designed which is capable of extracting any object that passes
through its range and provide a security alarm when the extracted object enters the Restricted area. For the
extraction of the object a known background subtraction process is used. Stereo images are used to estimate the
distance of the object with the help of a proposed mathematical model between the disparity image and the
object distance.

Naresh Marturi, Brahim Tamadazte, and Nadine Piat (2016). This
paper shows depth estimation for inside a scanning electron microscope (SEM). To improve the accuracy as
well as the rapidity of the method, we consider both autofocus and depth estimation as visual serving
paradigms. Here depth estimation application shows in SEM.

3. PROPOSED WORK

The proposed algorithm for depth estimation flow chart is shown in Fig. 3.1. The interesting static real
scene is captured by pair of cameras. The baseline between the two cameras remains on the same axis. The
captured images 11 and 12 are converted from color to gray scale features. The matching process in the proposed
algorithm required gray scale. The captured images are projected onto a common image plane. This process is
called rectification. The goal of rectification is to aligning the capture images such that corresponding points
appear on the same rows in both images. The rectification process requires a set of point correspondences
between the two images. To generate these correspondences, point of interest in both the images are collected
and then potential matches between them are selected. The proposed algorithm further detects and extract SURF
(speeded up robust features) features. The extracted interest points in both images are matched. The matched
points are corrected by epipolar constraint using fundamental matrix. The fundamental matrix is computed
using inlier points to meet epipolar constraint.

Read stereo image pair

-

Detect speedup robust features (SURF) features in gray scale image

=

Extract interest points

-

Find matching image Features

-
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Estimate fundamental matrix from corresponding points in stereo image

A rectified image pair appears

il

Obtain real time distance measurement and depth estimation by disparity map

Figure.3.1. Flowchart of proposed algorithm

When the corresponding points appear on same row then rectified image appears. In order to
visualize rectified image red-cyan stereo glasses is used. The 3D glasses are used to get 3D effect and minimize
the overlap region which appears in a corrected image. The depth of rectified image for real time distance
measurement is estimated by the process of disparity map.

3.1. Correction in rectified images:

As the rectified image appears from which we can get depth of the object can be visualize through
the 3D anaglyph glasses. To get depth of object a correction factor is required. Here background objects get
align with make cameras to move in such a way that red and cyan gets overlapped or mix them, in such way
that it appears as align or matched one. The front objects seem to mismatch because of distance. As we know
that depth is inversely proportional to the distance.

Figure.3.2. 3D anaglyph glasses

3D views:

In 3D views we seen in free viewing. which can be view side by side image pair without using
view devices. It has 2 methods i.e. parallax, cross eyed.

Parallel: In this view left image for left eye, right image for right eye. A 3D image appears with large distance
than actual one. This makes viewer its look actual scene.

Cross eyed:
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In this view a swapping applies such as left eye view right image and vice versa. This makes for viewer 3D
image appears to smaller and closer than actual one.

4. EXPERIMENTAL RESULTS AND DISCUSSION
In experimental results two parts discussion as follows
4.1. Depth Estimation
4.2. Real time object distance measurement

4.3. Advantages, Applications, limitations

4.1. Depth Estimation:

In this model there are mainly 3 ‘modules as given below:

4.1.1. Generating EXE file from MATLAB
Sequence to generating .m to EXE file:

Step 1: Complete the simulation of .m file

Step 2: Apply deploy tool command in the command window

Step 3: Select application compiler package MATLAB program for deployment as standalone
applications.

Step 4: A MATLAB compiler popup, add .m file as main file and select the run time download from web, then
apply package to create EXE file. As shown in Fig.4.1 and 4.2

4\ Package App — %
Ci\Users\PRUTHVI SOMA\Documents\MATLAB\untitled .prj ~

Pick main file Describe your app

Output folder
10

C:\Users\PRUTHVI SOMA\Docum

These are the files found through
dependency analysis

Set as default contact

ts)
ctions not on the MATLAB

Add files/folders

Fig.4.1. Upload .m file
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| i Windows (C)
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Deta
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Workspace
Name Value Select Folder Cancel
d o
f unname New to MATLAB? See resources for Getting Started.
e >>
Ready script. Ln

ﬂ L Type here to search

i) ENG

@ ~tao z

Figure .4.2. Package generates as output file
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4.1.2. Depth Estimation of Rectified image

The depth estimation is analyzed from rectified image. disparity map is used to find the depth of the
particular object in the scene, nearer and far in the rectified image. Each and every pixel information is obtained
with impixelinfo. Depth estimation is analyzed pixel by pixel information of the rectified image which is shown

in
Fig.8.7.
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Fig.4.3. Depth map of rectified image
4.1.3 Disparity map:

The disparity map shows the disparity values for all points in the image. Instead of assigning a disparity
value to each pixel a disparity plane is assigned to each segment. Different colors are given for each plane
segment. This disparity map method can be applied for a static scene as shown in figure .8.8. Two parallel
cameras with only horizontal displacement is aligned with 15 cm distance. The disparity map shows the
disparity values of all points in the image. Here each disparity plane is represented by different colours.

Left image

Right image

Overlapped image

Fig.4.4. Left and right image disparity map
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4.1.4 3D IMAGE (Red-Right Image, Cyan — Left Image)

The 3D image generated in the output file is

el & PRUTHVINATH ~

In 118 Col 32

: 1408
o A~ 33 S d9) ENG B
H £ Type here to search it - ’ W@ N o B

Figure 4.5. Final 3D converted image

5. CONCLUSION

The rectification of un-calibrated stereo images, real time depth estimation and real time distance
measurement system is developed using stereo images using Intel compute stick. The proposed system uses
SAD, triangulation method, epipolar constraints and disparity map for 3D rectification, depth estimation and
distance measurement of object for real time applications such as fusion of real and virtual scenes, robotic
vision, traffic scene analysis, motion tracking and object tracking. The proposed system is effective in finding
the distance of moving objects based on color and feature matching. It also estimates accurate real time distance
of the object and obtain 3D rectified stereo images.
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