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Abstract

There is constant research going on in the field of
recognition by means of artificial intelligence to
enhance the productivity. The automotive industry
requires an automated system to sort different sizes
and shapes nut and bolt which are the mainly used
component in the industry, to improve the overall
productivity. This review paper deals with some
feature extraction techniques and its performance
impact on the artificial neural network efficiency
for the recognition of nut and bolt. The main
feature extraction techniques analysed for this
review paper are stationary wavelet transform,
principle component analysis and radius analysis.
The aforementioned techniques are already tested
and simulation is done on MATLAB.The results
obtained varies depending on pre-processing
techniques used for the nut and bolt recognition.

Keywords
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1. Introduction

The human perception of identifying an object is the
natural logical thinking process by which humans
recognise an object. But, machines are far behind the
human recognition system of an object, so
researchers are up-to increasing this efficiency of the
machines. The computer vision is the branch of
engineering which is working for the purpose of
giving recognition logic to the machine by its
machine visual system. In computer vision the visual
system mimics the human biological system where
camera performs the function of eye of a human
where the targeted input images are taken,
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these images are stored in the memory of computer
which is further processed for recognition like the
brain functions in humans. The nut and bolt
recognition is useful phenomenon in the automotive
industry where large number of various shape nut and
bolts are used. In this paper we are reviewing the
methodologies which are earlier used for the
recognition of nut and bolts. Artificial neural network
is the soft computing technique used for training the
data set of nut and bolts. Artificial neural network is
the evolutionary technique which mimics the human
brain of retaining the data when it is first identified or
trained. The main focus of this paper is on the various
feature extraction techniques which can be used
along with the artificial neural network. Three
important techniques are been discussed here for the
feature extraction i.e. radius variation detection from
various shape nut or bolts, principle component
analysis and stationary wavelet transform. These

techniques are discussed in detail in software
framework part. The paper is divided into
L1.introduction, 2.software framework, 3.
Methodology,  4.Performance  evaluation and

5.references.

2. Software framework

The three processes which we are going to discuss in
this paper are as below:

[1] Radius variation detection: The flowchart
defined is as below:

The working of this algorithm requires edge detection
of the acquired images from camera of nut and bolt,
canny algorithm is used for detection of edges of nut
and bolt (prewitt algorithm can also be used for the
purpose).After detecting the edges centre of nut or
bolt is then determined, from these centres the radius
at every 20 degrees of an angle is taken. This gives
unique 18 values for different shapes and sizes of nut
and bolts which can be used as feature extraction data
for the artificial neural network input.
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Fig.1 Flow Chart for recognition using radius
variation detection technique

The feature extracted data of individual nut and bolts
are given to the input of artificial neural network for
training. The targets are set for recognition of nut and
bolt for individual recognition parameters. After the
performance parameters are meeting the network is
saved for simulation. For simulation again above
process is repeated for edge detection and radius
detection, saved network is simulating the output.
This method has an drawback of detection of edges
as in real time application edge detection is not the
suitable process as it reduces the accuracy and makes
the process complex but for the advantage of the
speed.

[2] Principle component analysis: The

flowchart defined is as below:

The camera acquired images from like web camera of
nut and bolt, image enhancements are done before
applying principle component analysis as feature
extraction tool for more accuracy of results.
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Fig.2 Flow chart for recognition using Principle
component analysis method

The feature extracted data of individual nut and bolts
are given to the input of artificial neural network for
training. The targets are set for recognition of nut and
bolt for individual recognition parameters. After the
performance parameters are meeting the network is
saved for simulation. For simulation again above
process is repeated of principle component analysis
and image enhancement, saved network is simulating
the output

This method has a drawback of low convergence
speed due to which the training takes more iterations
than the radius variation detection but at the
advantage the accuracy is more than the other two
methods due to robust feature analysis of principle
component analysis for any direction of nut or bolt.
[3] Stationary wavelet transform: The
flowchart defined is as below:
The camera acquired images from like web camera of
nut and bolt, image enhancements are done before
applying stationary wavelet transform as feature
extraction tool for more accuracy of results.
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Fig. 3 Flow Chart for recognition using stationary
wavelet transforms technique

The feature extracted data of individual nut and bolts
are given to the input of artificial neural network for
training. The targets are set for recognition of nut and
bolt for individual recognition parameters. After the
performance parameters are meeting the network is
saved for simulation. For simulation again above
process is repeated of image enhancement and
stationary wavelet transform for feature extraction
and the saved network is simulating the output. This
method has a drawback of low convergence rate due
to which the speed is lower than the other two
methods also it has drawback of worst accuracy
among other two methods. For better understanding
of the feature extraction tools used refer the
references given below.

3. Methodology

A software framework is designed using the
MATLAB which is more suited for the image
processing application due to its basic matrices. The
process start with image acquisition where image will
be capture using the high resolution camera, follow
by pre-processing of the images captured to reduce
the image for its unified size. Images are then
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converted to gray scale and double precision image
for the analyzing process. After the images have been
pre-processed, the wavelet transforms analysis, radius
analysis and principle component analysis is
determined. Lastly according to the parameter of the
wavelet transforms analysis, radius analysis and
principle component analysis, the status of a
TRAINING process can be determined by using
neural network and action can be taken to follow up
this result .

The algorithm for implementation of the work is as
follows:

1. Image acquisition from digital camera or
web camera of high resolution.

2. Pre-processing of the acquired image by
image enhancement algorithms.

3. Image resize into 100x100
resolutions for uniformity.

4. Stationary Wavelet decomposition using
haar wavelet function or radius analysis or
principle component analysis.

5.  Different parameters are acquired for
various feature extraction techniques.

6. Feature parameters are given input to the
artificial neural network for training.

7. Trained artificial neural network is then
simulating to obtain the results.

common

4. Performance Evaluation

In this paper, we have touched the topic of
performance evaluation of three feature extraction
techniques which is given to the artificial neural
network for recognition of nut and bolt. We noticed
that it becomes more and more urgent to correctly
and appropriately evaluate computer vision algorithm
performance. Therefore a generic evaluation system
must be constructed for bench marking.

Current image processing system, such as Matlab, on
the one hand, is too complicated for performance
evaluation, and on the other hand, many aspects have
not been covered, for example, for point set handling
algorithm, for which we have to make special
programs.

Some investigations must be done for understanding
the overall requirements for evaluating computer
vision algorithms and also other feature enhancement
techniques also been implemented for improving
efficiency as well as reducing the complexity. The
analysis shows that the radius analysis method is fast
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where we required less iteration in artificial neural
network but edge detection and segmentation process
are very much complicated on the other hand
stationary  wavelet
component analysis are less complex techniques but
requires more epochs for training. So, when we speak
of accuracy of result radius analysis is better but
more complicated.

analysis and the principle

5. Conclusion

Oftenly the industrial application oriented images
needs to be in exact manner without distorting
information along with the enhanced, clear and
distinct edges to pretend the information in the image
very carefully so the proposed scheme can be able to
evaluate all the parameters in an exact manner for the
recognition of nut and bolt.

References

[1] B.J.lei, Emily A. Hendriks “On feature extraction
from images”. MCCWS, project Information and
Communication  Theory  Group, TUDelft,
Netherland, Tuesday, June 01, 1999.

[2] Akbar H. and Prabuwono A. S., "Webcam based
system for press part industrial inspection,”
International Journal of Computer Science and
Network Security, vol. 8, pp. 170-177, Oct. 2008.

[3] Akbar H., Prabuwono A. S., lzzah Z., and Tahir
Z., "Image processing algorithm in machine
vision approach for industrial inspection,” in
Proc. the 1st Makassar International Conference
on Electrical Engineering and Informatics
(MICEEI'08), 2008, pp. 58-62.

[4] Akbar H. and Prabuwono A. S., "Automated
visual inspection (AVI) research for quality
control in metal stamping manufacturing,”" in
Proc. the 4th International Conference on
Information  Technology and  Multimedia
(ICIMU'08), 2008, pp. 626-630.

[5] R.C.Gonzalez and R.E.Woods “Digital Image
processing”, Prentice Hall of India,
www.lmageProcessingPlace.com ©1992-2008.

[6] Kyaw M.M., Ahmed S. K., and Md Sharrif Z. A.,
"Shape-based sorting of agricultural product
using support vector machines in a
MATLAB/SIMULINK environment," in Proc.
5th  International Colloguium on  Signal
Processing & Its Applictions (CSPA'09), 2009,
pp. 135-139.

[71 zZhao Z., Xin H., Ren Y. and Guo X,
"Application and comparison of BP neural
network algorithm in MATLAB," in Proc.
International ~ Conference  on  Measuring

108

Volume-3 Number-3 Issue-12 September-2013

Technology and Mechantronic Automation,
2010, pp. 590-593.

[8] Lahajnar F., Bernard R., Pernus F., and Kovacic
S., "Machine vision system for inspecting electric
plates,” Computers in Industry, vol. 47, no. 1, pp.
113-122, Jan. 2001.

[9] Liu L., Chen J., and Xu. L., Realization and
Application Research of BP neural network based
on MATLAB, 2008.

[10] Nooritawati M. T., Aini H., Salina A. S., and
Hafizah H., "Pengecaman insan berasaskan
kaedah profil sentroid dan pengelas rangkaian
neural buatan,” Jurnal Teknologi Universiti
Teknologi Malaysia, pp. 69-79, Sep. 2010.

[11] Prabuwono A. S. and Akbar H., "PC based
weight scale system with load cell for product
inspection,” in Proc. International Conference on
Computer  Engineering and  Technology
(ICCET'09), 2009, pp. 343-346.

[12] Prabuwono A. S., Sulaiman R., Hamdan A. R.,
and Hasniaty A., "Development of intelligent
visual inspection system (IVIS) for bottling
machine," in Proc. IEEE Region 10 Conference
of TENCON, 2006, pp. 1-4.

[13] Recognition of Bolt and Nut using Stationary
Wavelet Transform” Ambarish Salodkar,
M.M.Khanapurkar. International Conference on
Emerging Frontiers in Technology for Rural Area
(EFITRA) 2012 Proceedings published in
International Journal of Computer Applications®
(HCA).

[14] Siang J. J., Jaringan Syaraf Tiruan &
Pemogramannya Menggunakan Matlab, Penerbit
ANDI, Jogjakarta, 2005.

[15] A.S. Prabuwono, Y. Away, and A.R. Hamdan,
Design and Development of Intelligent Vision
System for Quality Control in Bottling
Production Line, Proceeding of FTSM UKM
Postgraduate Seminar, 2004, pp. 138-141.

[16] L.N. Wayne, The Automated Inspection of
Moving Webs using Machine Vision, IEE
Colloquium in Application of Machine Vision,
1995, pp. 3/1-3/8.

[17] Saad H. and Hussain A., "Classification for the
ripeness of papayas using artificial neural
network (ANN) and threshold rule," in Proc. 4th
Student Conference Research and Development,
2006, pp. 132-136.

[18] Johan, T.M. ;Center for Artificial Intell
Technol. (CAIT), Univ. Kebangsaan Malaysia,
Bangi, Malaysia ; Prabuwono, A.S.” Recognition
of bolt and nut using artificial neural network”,
Pattern Analysis and Intelligent Robotics
(ICPAIR), ISBN:978-1-61284-407-7 ,Putrajaya,
28-29 June 2011.


http://www.imageprocessingplace.com/root_files_V3/top_navigation_bar/contact_us.htm
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Johan,%20T.M..QT.&searchWithin=p_Author_Ids:37951776200&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Prabuwono,%20A.S..QT.&searchWithin=p_Author_Ids:37294154000&newsearch=true

International Journal of Advanced Computer Research (ISSN (print): 2249-7277 ISSN (online): 2277-7970)
Volume-3 Number-3 Issue-12 September-2013

Shruti Paunikar received B.E in
Electronics &  Telecommunication
(2010) from University of Nagpur. She
is presently pursuing M.Tech (2" year)
in Electronics & Communication from
Sagar Institute of Research &
Technology, Bhopal.

Sandeep Shrivastava received B.E in
Electronics &  Telecomm.(2004),
M.Tech from Rajiv Gandhi Proudyogiki
Vishwavidyalaya Bhopal (2010) in
VLSI design & currently pursuing PhD
in the field of signal processing from
the same university. He is presently
working as an Assistant professor in the
b f department of Electronics
& Communication, Sagar Institute of
Research & Technology, Bhopal.

109



