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ABSTRACT 

 The image conveys information more efficiently and effectively. It is a described the outward form of a person or thing or any 

object in art. So a reputation tells an all information as well as, if not better than a lot of written words. It conveys huge 

information. This fact is that human exploitation. Camera and images have uses in many industries. Entertainment industry, 

Medicinal industry, biomedical industry and many more uses, these cameras and image in their work. In most of the industries, 

camera is included as a part of machine vision. Machine vision is used for applications like inspection, measurement etc.  Single 

camera gives the information about only two dimensions. But if laser is employed with the camera, then the geometry formed 

gives an idea about the third dimension which is the height of the object. In this paper, an overview of different approaches for 

Range calculation which used the laser triangulation principle will discuss. 
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1. INTRODUCTION 

Measurement has taken Crucial and limited part in industries. 

For every product which built on industry, there is some 

appoint measurements, and suppose we are trying, but not 

success to achieve which, may cause the product to lose its 

usefulness and hence quality. 

 Machine vision uses for image capturing by camera or CCD 

and analysis to automate Assignment such as inspection, 

measurement with cameras and then apply image processing 

technique on that. The technology is used in a various 

industries to control the production, increase production 

outcome speed with its product quality. If machine vision is 

used, then two dimensions of an object are seen and can be 

measured. The images captured by the camera are two 

dimensional, still they represent a three dimensional world .So 

when height  or range measurement of an object is needed, 

then a single camera is not sufficient. 

 In this case, Principle of laser triangulation is used for 

measuring elevation on our depth in the surface. Using a laser 

along with the camera this can be achieved. In this Laser 

illuminated line of laser light on the surface, we can take either 

Laser or Camera at an angle position, and there is an object 

between laser and camera can sense change in height through 

images. Then correct height can be calculated from various 

parameters. Range calculation of an object using laser 

triangulation for a different purpose is explained in this paper. 

 

2. MEASURING PRINCIPLE 

Laser Triangulation: Triangulation Means range measurement 

by calculating angle. If you know the length of a one side and 

angles from the side to the third top, distance of third top is 

easy to find. This technique is used here to get the height of an 

object. Camera and laser can be at any angle, but the camera, 

take is at right angles [2] [3]. Fig.1 shows the combination of 

laser triangulation principle. 
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Figure 1: Laser Triangulation Principle 

 

3. LITERATURE SURVEY 

Some papers are describing approaches to detect height/depth 

of object using laser triangulation by various methods. Yang-

Cheng Lin; Pin-Hao Hu proposed a laser-based inspection 

system to measure the inside filament slope or angle and the 

golf equipment used by a golfer to hit a golf ball head face by 

using laser triangulation principle. The proposed principle is 

established based on ray optics and laser triangulation method. 

Compared to common harmful testing, the experimental 

results show that the laser-based inspection system is an actual 

and a nice measuring method for inspection applications [1]. 

Here Demeyere, M.; Rurimunzu, D.; Eugene proposed laser 

Triangulation used for rough non connected diameter 

determination of spherical objects where laser planes forms, 

lines on the object under test, which are observed by a CCD 

camera for radius calculation [2].  

Joao Guilherme; Mario A. Gazziro; Alessandro N. Ide; Jose H. 

Saito proposed the laser triangulation for most reliable 3D 

scanning systems. In triangulation based systems, the field of 

vision and deep variation are limited, but they have a great 

exactness .This work describes a development of a 3D 

scanning system, with exactness and with better range [3].  

Sanjeev Kumar; Prabhat Kumar Tiwari suggested a 

triangulation based range finder in this paper. The sensor 

measures range and direction of objects and surfaces, based on 

the triangulation principle [4]. 

This paper has described a new type of weld inspection system 

which is based on the active triangulation principle. In this 

system consists of a PC based vision camera and stripe type 

laser diode .The problem of weld slope, projection , concavity, 

over thickness and undercut size inspection can be solved 

using the proposed triangulation method[5].  

Ramesh war Ashok Wagh; Dr. M.S.Panse Proposed the act of 

extracting the parameter by using Image processing. For 

overcoming limitations of measurement of field of vision, a 

new standardization calibration method is proposed and its 

implementation is described [6].  

4. METHODOLOGY 

In this use the laser diode with 650nm wavelength.it uses 

collimated lens and cylinder lens .it uses CCD sensor. A beam 

of light is passes from a laser diode, and collected by a 

collimator lens. The collimated laser beam is shaped into 

straight-lined laser beam by using cylinder lens. 

Then the linear laser beam strikes the surface of the taken 

Sample .after that sample surface passes through an image lens 

and finally strikes a CCD. The angle between the reflected 

laser beam axis and the central axis of the image lens is  

Obtained. According to mathematical calculation, the 

following equation can be obtained 

ΔY=McosθΔX …… (1) 

 

ΔD=MsinθΔC ……. (2) 

 

Where, ΔY is the the inside filament slope or angle and the 

width of the golf equipment used by a golfer to hit a golf ball 

head, 

 ΔD is the depth of golf equipment used by a golfer to hit a 

golf ball head Face groove,  

M is the imaging magnification is the angle between the 

incident laser beam axis and the central axis of the inside 

filament,  

ΔX is the interval of signal peaks of the Image captured by the 

CCD sensor, 

And ΔC is the distance between the centroid of golf equipment 

used by a golfer to hit a golf ball head face and the centroid of 

the groove of the image captured by the CCD sensor. 

 

 Consequently, the internal filament slope or the groove width 

ΔY can be determined by calculating the ΔX from Eq. (1), and 

the groove depth ΔD can be determined by calculating the ΔC 

from 

Eq. (2). [1] 

http://dictionary.sensagent.com/straight-lined/en-en/#anchorSynonyms
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Two methods are given here for radius calculation. The first 

one is “three-tangent method,” and “first-order iterative 

optimization method”. [2] 

 

 In this paper the system is composed by 6 steps which is 

discussed below 

 (1) Image acquisition module: 

 It is done by (I) a video camera and (II) a video acquisition 

board  

 (2) Scanning module:  

This step is composed by (I) a laser with line generator and 

motion controllers and (II) engines which is responsible for the 

system scanning. 

 

 (3) Control software: 

The 3D control software is a everyday that has as its input a 

sequence of film frames, which passes by a misconception 

correction process caused by inherent camera parameters. This 

correction is done by a camera calibration. This procedure can 

be used in many computer vision benefits, but its largest 

benefit is to do measurements based on not only cameras but 

also in robotic vision.   

 

(4) Distance estimation module: 

This routine uses explicit camera Standardization methods for 

3D coordinate plotting on the image. Next step is focused on 

image segmentation for that use the median filter for noise 

removing, edge detection using Prewitt filter or Canny and 

threshold for image digitization. Segmented images are used to 

determine its deepness, based on triangulation technique 

 

 (5) 3D image reconstruction: 

This module uses the output of previous module as its input 

and then apply image processing techniques like image 

alignment and image fusion; and perfectly reassemble the 

main object.  

 

 (6) Output graphic interface: 

It is a user interface that allows setting and correcting some 

parameters such as scanning ranges, image acquisition 

resolution, and segmentation, depth threshold, save image, 

image preview, laser and camera calibration. [3] 

 

Here Direct calibration method is described .then least square 

method is used for finding depth information.[4] 

In this paper the system consists of PC based vision camera 

and line laser is used. For removing the noise, a new surface 

inspection method of Tailor-welded blanks consist median 

filtering, bi-level thresholding, opening and closing, mid-line 

of the laser stripe extraction. After midline extraction the 

algorithms of calculating bead width, mismatch, weld slope, 

convex shape, and concave shape are used. [5] 

 

 In this paper, a Piecewise linear calibration system is used. 

Here best bit line and best polynomial algorithm used 

It shows that the standard deviation is larger when whole 

range of millimeters is appeared in single segment. On the 

other hand, when range is divided partially into various 

segments, with each segment of 12, 24 millimeters, standard 

deviation is less. [6] 

 

5. RESULT 

We get different result from each paper which used laser 

Triangulation to achieve their requirement.  

 This study has presented laser-based inspection system to 

measure the inside filament slope and golf equipment used by 

a golfer to hit a golf ball groove. The proposed principle is set 

up based on geometric optics and laser triangulation method. 

The experimental results show that the inside filament slope 

and golf equipment used by a golfer to hit a golf ball groove 

inspection system can work very well, results of the measured 

width on different groove positions with the new proposed 

system and old contact test, width of each groove not exceed 1 

mm. deepness of every groove does not go beyond 0.5 

mm.and it confirms the possibilities of the proposed inspection 

system for industrial applications [1].  

Here, both methods are effective, but the “three-tangent 

method” shows the best results. A leading symmetry of the 

measurements have less error and its histogram is less 

scattered, and thus, it’s gotten less standard deviation. 

Instrument are to be found in its portability, simplicity, and 

low cost. Three-tangent method is it’s easy for 

implementation, its shorter, known, and constant calculation 

time [2].  

http://dictionary.sensagent.com/everyday/en-en/#anchorSynonyms
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The given paper has explained the project and 

implementation of a low cost System for 3D image scanning, 

based on laser triangulation [3]. 

 A triangulation based range sensor is described in this 

paper. The camera hardware and software algorithms are 

discussed briefly and the measurement system calibrated using 

a direct polynomial fit based method. The test was performed 

and get a satisfactory result [4]. 

 This paper has explained a new type of weld inspection 

system which is based on the triangulation principle. We get 

weld slope, convex shape, and concave shape, over thickness 

and undercut size inspection can be solved using the proposed 

new weld system method [5]. 

For overcoming restriction on measurement range, a new 

calibration method is proposed and its implementation is 

described. Results getting by calibration methods are 

compared with error and standard deviation. Dividing 

measurement range into more segments, gives less error as 

compared with a whole range [6]. 

 

5. CONCLUSION 

In this all Research papers, laser triangulation principle 

discussed. Image processing required for parameter extraction 

along with the line extraction algorithm is discussed. For 

overcoming limitations on measurement depth, a new 

calibration method is also the best method for large range data 

find. Laser triangulation is used for non-invasive 

measurement. It gives better resolution and accuracy. It can 

calculate on small targets since the spot size of the laser beam 

is very small. According to its low cost and simple 

implementation is nowadays the most widespread technology 

on the market.so this laser triangulation based system is used 

for industrial application for calculating height, range Or depth 

according to user requirement but there is a disadvantage is 

that its difficult measure on an irregular surface. 
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