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ABSTRACT: The 3D scanning framework is progressively utilized as a part of different fields. The 3D scanner having
the ability of catching the genuine 3D questions in digitized frame in the PC world. The age of 3D demonstrate is
required in different applications like in assembling industry to figuring out the current parts, to review the nature of
assembling segment, activity industry to show the character from this present reality. The 3D examining brings about
straightforwardness in the investigation procedure and thus diminishes the assembling costs. The utilization of 3D
filtering is improved by bringing down the cost of 3D checking gadget. In this paper the past examinations done on the
improvement of 3D checking framework are considered and furthermore the different filtering factors are contemplated
which brings about increment the nature of 3D examining framework. Analysts have likewise considered different
checking strategies and different examining factors are contemplated which enormously impact the nature of 3D
filtering to filter the segments it is discovered that Laser Light Scanning and Structured light filtering are generally
utilized as a part of figuring out and review purposes as the outcomes create by these techniques are very precise.
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I. INTRODUCTION

3D scanner is a device used for reproducing the 3D object in digitised form and it’s becoming the most standout for
producing and reviewing the existing products. 3D scanning has its biggest role in reverse engineering and recreating
the existing product. It also provides the way toward reproducing and enhancing the current item. The Reverse
engineering of an item is contemplated under different viewpoints like its plan contemplations, material properties and
the most essential perspective is to reproducing its shape and size. The first step of reverse engineering begins with the
preparation of CAD drawing, for making a CAD display physical measurement are required which are estimated from
the item. Reverse engineering is chiefly embraced to upgrade the current item for better outline or creating a duplicate
without having any access to the first plan. Computer vision applications have been generally utilized as a part of the
3D scanning. Three-dimensional (3D) PC vision utilizes two-dimensional (2D), pictures to create a 3D model of a
scene. The 3D model creation is required in different applications like in manufacturing industry to figuring out the
current parts, to investigate the nature of assembling segment, activity industry to display the character from this
present reality and so on. Assembling industry utilizes figuring out alongside fast prototyping of the current item to
accomplish largest amount of exactness for the generation of new parts. The 3D examining is the way toward acquiring
the 3D states of the part whose physical attributes are hard to quantify, the 3D checking gets the 3D information as 3D
point cloud information or triangular work, these 3D information is utilized to make the 3D model of the segment by
utilizing some CAD programming. 3D filtering is a quick and precise strategy for putting physical estimations of a
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question onto the computer in a way, bringing about 3D check data.3D information got from 3D examining is the
correct reproduction of the current item. The 3D filter information got can be utilized for different purposes like
acquiring the physical properties of the current segments, for investigating thedifferent parameters of the segments
against existing illustration.
3D Laser Scanners are classified into three main categories:

» Laser triangulation

» Time of flight

» Phase Shift
Laser triangulation isachieved by a laser line or point onto a object and afterward catching its appearance with a
sensor situated at a known separation from the lasers Source. The subsequent reflection point can be captured to yield
3D estimations of the part accomplished by projecting a laser line or point onto an object and then capturing its
reflection with a sensor located at a known distance from the lasers source. The resulting reflection angle can be
interpreted to yield 3D measurements of the part.
Time of flight laser scannersproduce a beam of laser light that is reflected off of the object to be examined. The
subsequent reflection is distinguished with a sensor and the time that slips by amongst outflow and recognition yields
the scan results of the object since the speed of the laser light is absolutely known.
White Light Scanning (structured light scanning)In this method a pattern of light (usually black and white lines)
falls on the surface to be scanned and use sensors (typically CCD cameras) to capture images of the object with the
patterns projected on it. The camera acts as a sensor to observe these patterns and captures it.

The uses of the scanning technology are:

Reverse Engineering

Inspecting the quality

Computation of 3D Animation Character from Real world
Increase the speed of inspection

Increasing accuracy working with complex parts and shapes

The initial step of the figuring out includes the creation of 2D drawing by estimating the physical measurements of the
part under examination. For each current item it is impra-ctical to make 2D drawing for the parts whose shapes are
exceptionally unpredictable. For those segments 3D CAD demonstrate is produced by utilizing 3D examining process.

Il. LITERATURE SURVEY

Zhang (2000) [1]developed a new technique for camera calibration required for 3D scanning. In this method the
checkerboard pattern s used for calibrating and establishing the relationship between 2D points of the camera plane
with the 3D points of the real world. This method involves the orientations of a planar checker board pattern and these
orientations are captured by the camera. The proposed calibration technique is easy and flexible. Chang & Chen(2005)
[2] utilises the 3D laser scanning technique to generate the welded surface profile so as to examine the quality of weld.
After that CAD software is used to generate the 3D model to check the measurements of the weld.Yao (2005)[3] paper
considered the use of 3D scanning and figuring out procedures for quality control of fast reaction items. The correlation
of created parts and a unique CAD configuration is regularly a troublesome and tedious. This paper utilizes the joining
of three procedures 3D Scanning, 3D checking and fast prototyping for quick delivering items.Furukawa and
Kawasaki (2005) [4] presents another strategy for structure light checking. This framework comprises of a video
projector and a camera which together will use as a stereo framework the video projector is utilized as substitute for
camera. In this strategy the camera and projector require not to be adjusted just the inborn parameters of the camera
should be known the extraneous parameters of both the camera and the projector require not to be known. Zhang and
Huang (2006) [5] develop a high resolution 3D scanner for real time scanning of moving objects. The scanner is based
on digital fringe projection and phase shifting technique. It uses a digital light processing projector to project fringe
pattern generated by the computer on to the object being scanned. A high speed CCD camera synchronized with
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projector is used to capture the image at the rate of 120 frames per second. In phase shifting technique for construction
of 3d image it requires three frames therefore the image acquisition speed of this system is 40 frames per second. In this
system the more the pattern is projected on to object the better the accuracy is obtained. Lanman et al. [6] (2007)paper
presents a new method of scanning for obtaining complete3D surface models using a structured light projector using a
pair of planar mirrors, and one or more synchronizedcameras. In this method of 3d scanning the structured light
patterns are used to illuminate the components not from one side but from all the sides of the components to be
scanned. The system requires that projected planes of light to be parallel so the orthographic projector is constructed
using a Fresnel Lense and DLP projector. The structured light fall on the segment and enlighten the part from every one
of the sides, by utilizing two plane mirrors we get one genuine picture and four virtual pictures and these five pictures
together will make the segment obvious from all around and subsequently the filtered comes about comprises of five
sweeps of five distinct perspectives and the segment is totally examined.Peiravi&Taabbodi (2010) [7]presents a laser
triangulation 3D scanner utilizing two distinctive shading laser one is green and other one is red and one ccd camera, by
utilizing this approach it is discovered that the impediment issue is limited and the general framework unwavering
quality is expanded. The proposed scanner is considerably less expensive and is less perplexing than the scanners
having two cameras and one laser.Martynov et al. (2011) [9] solved the problem of video projector calibration. In this
method the projector is calibrated by inverting the camera calibration work flow. The calibration of projector requires a
single camera, which does not need to be calibrated and which can be uses as a sensor to see whether projected dots and
calibration pattern landmarks, such as the checkerboard corners, coincide.Park et al. (2011) [10]utilizes a hand-held
3D filtering procedure to recreate 3D models of genuine articles. A grouping of pictures is caught from a hand-held
stereo camera and these pictures are consequently enlisted to a reference organize framework.Ouji et al. (2013)[12]
proposed a structured light camera/projector system for 3D scanning, using three calibrated cameras coupled with a non
calibrated projector device, for 3D face scanning.Aubreton (2013) et al. [13]presents a new method called Scanning
from heating is introduced to scan highly reflective metallic surfaces, glass materials..In this paper the new method is
used to scan highly reflective surfaces with good quality scan results. The reflective surface which has to be scanned is
heated by a laser light source and after heating its thermal emission is used to obtain the scan results.Reyes et al. (2013)
[14] a prototype of 3D scanning device is developed that can be used to obtain virtual 3D objects by using one d optical
distance sensor. Zhao et al. (2014) [15] presents a method of calibration for stereo vision system based on phase
matching and bundle adjustment algorithm. For calibration of the camera intrinsic and extrinsic parameters are required
as the position of the camera are mechanically held at the desired position the intrinsic parameters of the camera will
remain same. Gerbino et al.(2015) [16] studies various scanning factors that greatly effects the results of the laser
based 3Dscanning system. The factors that influence the quality of 3D scanning are scanning resolution and accuracy
and the external scanning parameters which influence the quality of 3D scanning are ambient light, surfacecolour,
glossiness and shape.Galantucci et al. (2015) [17]built up the 3D laser scanner utilizing semi automatic minimal effort
mechanized framework. This paper is centered around the testing and execution of minimal effort semi computerized
laser light scanning framework. The scanner depends on the product stage of the DAVID Laser Scanner Vision
Systems GmbH's., the development of the laser stripe was controlled by utilizing Mach3 CNC programming which
controls the development of stepper engine utilizing controller. Wang &Feng, (2016) [18] studied the effects of
scanning orientation on outlier formation in 3D laser scanning of reflective surfaces. The scanning orientation greatly
affects the quality of scanning of reflecting surfaces .By selecting the proper scanning path the quality of scan can be
enhanced to a great effect.Jurado et al. (2016) [19] paper proposed multiple camera and projector system which can
simultaneous scan the whole object without being oriented. It uses the multi-view structured light system for full 360
degree scan of the component in one go.In this method /+

multiple camera and projector system are set around the work piece to be scanned and simultaneous scanning around
the work piece is obtained.
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11l. EXPERIMENTAL SET UP AND OBSERVATIONS
The first method that has to set up for the scanning is Laser Scanning.

Laser Scanning:

The equipment necessities of Laser Scanning framework are:

Line Laser Module: The Line laser module is laser which will extend a thin sheet of laser light on the part to be
scanned.

UsbWeb camera: The Logitech ¢ 525 is utilized as camera for 3D scanning. The camera is utilized to take the photo
of the laser light while falling on the segment to be examined. The camera ought to be first adjusted before it is utilized
for 3D scanning purposes as the camera is as of now aligned by utilizing Matlab programming and its outcomes are
known.

Scanning Software: The software utilized for checking object is David laser scanner. The product is utilized to acquire
the connection between 2D focuses on the camera picture plane and its correspondence 3D focuses.

DAVID

Y

Fig.1 (a) shows the user interface of David Laser Scanning Software (b) shows the experimental set up of Laser Light Scanner.

There are some scanning factors that influence the quality of scan results. The factors are given below:

Exposure Time:

It is the time span when the camera is presented to light. The exposure time ought to be effect the scan quality. At the point when
the exposure time is too high it will require greater time to record the scanning, all things considered to get the examining comes
about the laser light ought to be moved gradually over the question be checked. when the exposure time is too low filtering outcomes
heaps of undesirable output information. The presentation time ought to be set in order to give great filtering comes about.

Table 1: Exposure time and the results

S.no Exposure Time Results

1 1/200 secs No scanning results produced

2 1/135 secs Scanning results produced but there are horizontal lines in the
scanning

3 1/60 secs Scanning results produced that are satisfactory

4 1/35 secs Best Scanning results produced with detailed sharpness
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The other scanning factor that greatly influences the scan quality is surface texture.

Laser Light Scanning for Shiny Surface:
The following table shows the value of the % area scanned when the room light is on.

Table 2: Shows the comparison of the scanning percentage area versus the exposure time when the lights are on and
when the lights are off.

% Area % Area
Exposure time Scanned Scanned
(Lights off) (Lights on)
1/256 s 65% 70%
1/128 s 68% 72%
1/64 s 69% 75%
1/32s 68% 75%
1/16's 70% 77%
1/8s 71% 76%

—&— Area Scanned with lights on
28% == Area Scanned with lights off

76% — >
74% A k

2% /
70% ——

[15]
() IR
£ 8%
R 66% ,/
64%
62%
60%
58%

1/256's 1/128s 1/64s 1/32s 1/16s 1/8s

Exposure Time in secs

Fig. 2:Graph shows the comparison of the results when the lights are off versus when the lights are on.

From the above results it is clearly shown that the scanning results obtained are better when the lights of the room are
kept off.

In this paper the various low cost scanning methods are discussed and their accuracy is compared so as to get the best
scanning results with low cost.

Three different low scanning methods are visualized and compared so as to see which one produces the best scanning
results. The three scanning methods that are discussed are as follows:

a) Manual Laser Light Scanning

b) Semi automatic Laser Light Scanning

¢) Structured Light Scanning
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Manual Laser Light Scanning:

In order to check the accuracy of the scan the cylindrical object is taken which is piston. Now the piston surface texture
is shinny and the scan results of the shinny surface is not good due to the fact that the shinny surface reflects the light
and the scanning results are wavy and the accuracy is also affected.

Fig. 3 (a) Shows the scanning results with the measured values (b) Shows the top view of the scanned data.

Now in order to make the surface opaque the surface of the piston is wrapped with white piece of paper. The results
obtained are as shown above.

Semi Automatic Laser Light Scanning:

The equipment requirements of Semi Automatic Laser Light Scanning are very indistinguishable with the manual laser
light scanning. The distinction lies in the way that the movement of laser isn't controlled by hand it is controlled by an
arrangement consisting of pulleys of different diameter attached to the motor. The detriments of the manual checking
significantly influence the nature of the examining and it likewise differs according to the administrator who moves the
laser over the object.It is additionally exceptionally hard to foresee which parameter impacts the nature of checking. So
as to beat the weaknesses of the manual laser light checking the test set up of Semi-Automatic laser light scanner is
made. The cylinder is filtered by utilizing mechanized laser light scanner. The contrast between the Manual Laser Light
Scanner and Semiautomatic Line Laser is that the development of the line laser in self-loader laser over the work piece
is controlled by methods for mechanized framework.

Fig. 4 (2) Shows the experimental set up of Semi Automatic Laser Light Scanning (b) Shows the scanning results
obtained by Semi Automatic Laser Light Scanning
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Structured Light 3D Scanning:

It is a standout amongst the most developed methods of scanning. This procedure utilizes video projector and camera
for checking. The video projector is utilized to acquire the structure light and camera is utilized to catch the filtering of
the question. In this checking technique a progression of fringe pattern comprising of interchange highly contrasting
lines are made to fall on the object to be scanned. These projected fringe patterns are deformed as per the shape of the
object. The camera is used to record the deformation of the fringe light pattern

Fig. 5 (a) Shows the experimental set up of Structured Light Scanning (b) Shows the scanning results obtained by
Structured Light Scanning

Table 3 : Shows the measured value obtained by all the scanning methods.

Curves 1 2 3 4 5 6 7
Measured values in mm

(Manual Laser Light 22.448 22.521 22.46 22.389 22.532 22.456 22.46
scanning)

Measured values

(Semi Automatic Laser 22.41 22.452 22.518 22.568 22.544 22.521 22.542

Light scanning)

Measured values
(Structured Light 22.556 22.637 22.62 22.556 22.6 22.61 22.542
scanning)
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Comparison of scan results for three scanning methods
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Fig.6: The graph plotted shows the comparison of scan results of all the three methods used to obtain the scan results.
IV. CONCLUSION

From the past investigation we presumed that the 3D checking is exceptionally helpful apparatus to make the 3D state
of the segments from this present reality into mechanized frame as three dimensional portrayals. The 3d examining is
generally utilized for Reverse designing purposes it helps in extricating the correct shape and size of the parts whose
physical credits are hard to quantify and it is likewise broadly utilized for checking the nature of the segments which
generally take long time. Specialists have likewise contemplated different checking techniques and different examining
factors are considered which extraordinarily impact the nature of 3D filtering to filter the parts it is discovered that
Laser Light Scanning and Structured light checking are broadly utilized as a part of figuring out and examination
purposes as the outcomes deliver by these strategies are very exact.
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