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ABSTRACT 

Machined surfaces are made by various machining processes each subsequent to a trademark surface on the 
machined surface. In the machined surfaces the surface additionally varies in view of the sort of cutting parameters, 
machining hardware and condition. Surface harshness estimating sets up high outcome in the business. Pictures of surfaces 
caught utilizing vision framework can be utilized to recognize, investigate and measure surface after the usage of value 
change calculations. Dissimilar to the stylus instruments, the PC vision frameworks have the upsides of being non-contact 
and are equipped for estimating a zone of the surface instead of a solitary line, which makes it a three dimensional 
assessment. In this work, optical surface harshness parameter 'Ga' has been acquired from a picture and is contrasted and 
broadly utilized traditional normal surface unpleasantness 'Ra' got from the stylus device for processed and formed 
surfaces. All work pieces are made to various roughnesses’s utilizing different manufacturer forms which incorporate 
molding, processing and crushing. The surface pictures are snatched utilizing a charge coupled device (CCD) camera and 
after that exchanged to the computer workstation through an edge grabber. Subsequent to pre-processing, the geometric 
search investigation procedure is connected to improve the nature of pictures. At that point the optical surface parameter 
Ga is computed for all the surface images. These Ga esteems have been contrasted and the individual Ra esteems estimated 
utilizing stylus device. 
 
Keywords: surface roughness, machine vision, geometric technique. 
 
1. INTRODUCTION 

Surface harshness is a measure of the texture of 
the surface. It is evaluated by the vertical deviance of an 
honest to goodness surface from its ideal shape. If these 
deviances of an honest to goodness surface from its ideal 
casing are mind-blowing, the surface is disagreeable; if 
they are close to nothing, the surface is smooth. 
Unpleasantness is usually thought to be the high 
recurrence and short wavelength part of a deliberate 
surface. It is routinely vital to know both of the sufficiency 
and repeat to ensure that a surface is fit for reason [1]. 

The estimation of designing surface 
unpleasantness is winding up continuously basic. Show 
methodology of surface estimation use surface profile 
meter to gauge the idea of the surfaces. By the arrival of 
computerization surface depiction ought to be totally 
electronic. With the goal that the errand of evaluation is 
enormously rearranged. To overcome the hindrances rising 
up out of the use of the stylus in harshness estimation, a 
couple of surface examination strategies have been made 
including scanning electron microscopy, close field 
microscopy and optical methods [2]. These procedures are 
at presently used to quantify the surface roughness of parts 
both in research and industry, yet more often than not 
disconnected. 

In this work, a non-contact method using 
personal computer vision for concentrate surface 
unpleasantness of parts conveyed by machining under 
varying parameters has been presented. A couple of 
examinations have been finished before investigators to 
survey surface unpleasantness of a work piece in the light 
of system vision development [3]. The surface pictures of 
the examples are got utilizing the charged coupled device 

camera and are pre-processed to dispose of the impacts 
because of ill-advised brightening and noise [4]. B. 
Dhanasekar and B. Ramamoorthy and Gary Wagner 
depicted geometric technique as the most exact and fitting 
technique for improving quality of the picture by 
overhauling the edges in picture preparing [5, 6]. Kiran et 

al. have developed the dim level force histograms etc., for 
working up new optical parameters for unpleasantness 
assessment [7]. 

From the above perceptions on surface roughness 
estimations, evidently there is no single strategy open to 
assess the harshness quantitatively completed a broad 
assortment of assembling shapes. In this work a 
quantitative stricture called the optical surface harshness 
parameter Ga is used to evaluate the surface offensiveness 
of the machined surface and to check the estimation 
parameters surveyed utilizing this technique. 
 
2. EXPERIMENTAL PROCEDURE 

The models were set up out of flat aluminum 
material using milling machining process and by different 
speed parameters [8]. Surfaces with changed texture were 
obtained by different the machining parameter speed as 
shown in Table-1. Surface roughness parameter Ra was 
assessed utilizing the stylus instrument.  

Experimental set-up appearing in Figurte-1 
comprises a vision system (CCD camera, stand, preparing 
equipment with frame grabber) and a proper lighting 
arrangement. The images of every sample are caught 
utilizing the Vision system and these images are prepared 
utilizing an image processing software tool in MATLAB. 
Images are digitized and put away as a rectangular matrix 
where every component relates to the pixel force. The 
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fundamental image data are fed to the algorithms 
developed. First, the optical roughness parameter (Ga) is 
assessed, later, the optical surface parameter in the wake 
of applying the geometric search program, and finally the 
vision system surface roughness parameter (Ra). 

 

 
 

Figure-1. Experimental setup. 
 
3. GEOMETRIC SEARCH TECHNIQUE 

In the geometric approach, the grayscale patterns 
in a new image, especially the edges, are enhanced which 
are mainly the characteristic features to evaluate the 
surfaces. Vision challenges such as contrast reversal and 
intensity gradient that would be discouraging to a 
correlation-based system are no longer the issues because 
the technique is not only keyed to grayscale values, but 
also to the position of edges. The surface picture of the 
examples are got utilizing the  camera and are pre-
processed to eliminate of the special effects due to 
dishonorable light and noise. Low pass filter is applied to 
the image acquired, consequently reduce the salt and 
pepper impact. 
 
Calculation of optical surface roughness parameter 

The surface roughness parameter is utilized 
throughout this work, as the average surface roughness 
(Ra) is the surface finish parameter most widely used by 
researchers as well as the industry. In this investigation, an 
element of the surface picture, called by the optical surface 
parameter (Ga), is utilized to foresee the genuine pieces of 
the surface roughness. 
The Ga can be expressed as following: 
 
Ga = (Σ (|g1-gm| + |g2-gm| + |gn-gm|))/n      (1) 
 

Where g1, g2, g3… gn are the gray level values 
of a surface picture along one line and gm is the mean of 
the gray values. Formula can be determined as: 
 
gm = (Σ (g1+g2+…+gn))/n                  (2) 
 

The Ga values have been computed for every one 
of the surfaces after the images of the surface were caught. 
These values have been adjusted with the particular Ra 

values estimated utilizing a stylus device profilo meter. At 
last, the Ga values have been compared and separate Ra 
values estimated utilizing a stylus device [9]. Correlation 
of Ga with the Ra when applying geometric technique to 
enhance the quality of the picture is shown in Figure-2. 

In geometric the grayscale plans in a crude 
picture, particularly the edges, are enhanced which are 
chiefly the trademark highlights to survey the surfaces 
[10]. Vision challenges such as contrast reversal and 
intensity gradient would be daunting to a correlation-based 
system. The systems are no longer the issues because the 
technique is not only keyed to grayscale values, but also to 
the position of edges. The surface pictures of the examples 
are gotten using the charged couple device camera and are 
pre-prepared to get rid of the effects as a result of 
disgraceful enlightenment and noise [11]. Low pass 
channel is applied to the picture procured, hence 
diminishing the salt and pepper affect. 

 

 
 

Figure-2. Image of milled surface before applying 
geometric technique. 

 

 
 

Figure-2 (a). Image of milled surface after applying 
geometric technique. 

 
A typical raw Image obtained using vision system 

of the milled sample is presented in Figurte-2 and the 
same image after being processed using geometric search 
technique is shown in Figure-2a. 
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4. RESULT AND DISCUSSIONS 
Roughness estimations were performed on a 

milled steel cases created by forming, processing and 
crushing procedure and their values are shown in Table1. 
Ensuing to pre-processing, at first using low pass channel, 
the geometric framework is associated with redesign 
encourage the nature of pictures. A course of action of 
estimations of Ga esteems while applying geometric 

system was procured. These were plotted against Ra got 
from the stylus instrument. A curve of best fit was got to 
exhibit the example as shown in Figures 3, 4 and 5. It was 
observed that the Ga subsequent to applying geometric 
system have a good association with Ra. This undeniably 
shows the Ga of the photo characteristics in the wake of 
applying geometric methodology could be used as a 
harshness parameter for appraisal. 

 
Table-1. Roughness values for milled samples at varying speed. 

 

S. No 
Speed 

(rpm) 
Ra in μm 

Surface roughness 

(optical) before applying 

geometric search (Ga) 

surface roughness (optical) after 

applying geometric search (Ga) 

Vision system 

Ra 

1 300 0.250 122 127 0.237 

2 400 0.221 116 120 0.226 

3 500 0.201 125 122 0.196 

4 600 0.186 106 110 0.187 

5 700 0.171 100 109 0.177 

6 800 0.160 101 105 0.163 

7 1000 0.148 91 99 0.145 

8 1200 0.142 82 94 0.154 

 
Roughness estimations were performed on 

aluminum cases manufactured by milling process and their 
values are shown in Table-1. Consequent to preprocessing 
at first using low pass channel, the geometric strategy is 
connected to redesign empower the idea of pictures. A 
plan of estimations of Ga esteems while applying 
geometric hunt strategy was got. These were plotted 
against Ra got from the stylus device. Relationship 

diagram for these two parameters is shown in Figures 3, 4. 
It was observed that the Ga in the wake of applying 
geometric pursuit framework have a decent connection 
with Ra. Relationship outline between vision framework 
Ra and stylus assessed unpleasantness Ra is shown in 
Figure-5. There is a great connection between these two 
parameters. 

 

 
 

Figure-3. Correlation of estimated values using vision approach and stylus approach (Ra), before applying 
geometric technique. 
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Figure-4. Correlation of estimated values using vision approach and stylus approach (Ra), after applying 
geometric technique. 

 

 
 

Figure-5. Correlation of vision system Ra and stylus measured Ra for varying speed. 
 

Correlation is used to expose the direct 
connection between two persistent factors. As a rule, 
correlation has a tendency to be utilized when there is no 
identified response variable. It quantifies the quality and 
direction of the straight connection between at least two 
factors. 
 
5. CONCLUSIONS 

This work unmistakably demonstrates that the 
Machine vision can be used to evaluate the surface 
unpleasantness of machined surface and it is seen too that 
there is a good direct relationship among Ra and Ga with a 
strange condition of exactness. The estimation of Ga, 
optical unpleasantness esteem, in the wake of applying 
geometric technique had a superior connection with the 
ordinary surface harshness (Ra) estimated utilizing a 

standard and for the most part recognized stylus device for 
the components manufactured especially utilizing milling 
processing, showing its viability in evaluation of surface 
roughness using machine vision... 
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