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Abstrace: In some of the manufacturing industries antomation
problems sccur most commonly like gquality control and
palletization. This paper proposes a syvstem level design for the
identification of quality objects for palletization process to
solve the awtomation problems. The quality of the ohject is
identified by vsing SIFT (Scale Invariant Feature Transform)
algorithm which is one of the image processing algorithms
most popularly vsed for local feature detection. By using SIFT
algarithm featurepoint extractions are performed for an inpuot
image. After featurepoint extraction, feature matching is
performed by comparing the extracted featurepoints of the
input image and original image featurepoints which are stored
in database. The outpul comes after the feature matching will
actuate the palletization process to differentiate the tvpe of
ahjects. The processing of an image using SIFT algorithm for
palletization process is desipned in MATLAB by using Xilinx
System Generator and simulations are performed. Then the
HIML code is generated for the whole design by using system
generator. The penerated HDL code is synthesized by Design
vision compiler in Synopsys tool. To integrate the whaole
system design into SoC (Svstem on Chip) wsing %#0nm
technolepy  physical desipn  is  performed in  Cadence
Encounter tool. Due (o this design the whole sysiem oblains
optimized area and power.

Index Terms- Palletization, SIFT, Featurepoints, Gaussian
pyramid, Doz, Extrema detection, Xiling System Generator,

L INTRODUCTION

In present days due to the advancements in digital
technology, manufacturing industries are using the fully
automation  machines.  In  industries  during  the
manufacturing of the products some of the automation
problems  will ocowr  such oas  guality  control  and
palletization process, These are the most recurring process
in manufacturing industries [1]. Quality control i used o
check the quality of the products after the completion of
product manufacturing to differentiate the good products
from the defective products. Palletization process is a
process of stacking the products on a pallet which will
come from production line in industries for distribution or
storage purpose, Different type of palletizers are wsed in
industries. They are mechanical palletizer and robotic
palletizer. Mechanical palletizers are fast, inflexible and
have larger product changeover downtime. Robotic
palletizers are slower but flexible and have shonter product
changeover downtime [2-3]. The quality control of the
object is performed by using image processing algorithms
in vision system which is most commonly used in robotic
application for the object recognition. Traditionally some of

the image processing algorithms like edpe based, adaptive
thresholding [4, 5] are wsed for object recognition but for
complex objects these algorithms are difficult for object
recognition. To solve this problem SIFT algorithm s used
toy detect the local feature points of an image, because SIFT
can be able to detect the features even in invariant size,
rotation, view and illumination [6]. Image processing
algorithm can be implemented in Field Programmable Gate
Array (FPGA) due to the recent developments in the FPGA
hardware architecture. FP(GAs have great processing speed
and flexibility to process the image processing algorithms
in real-time applications [1].81FT algorithm performs high
computations o detect the feature points of the image. So
the SIFT is suitable to implement in FPGA because of its
pipelined structure of architecture [7, 8]. But due to the
increasing  of low  power and area consumption
requirements in the present days of markets (VLSI systems)
System on Chip (SoC) design is used instead of FPGAs,
because of the advantage of low power consumption and
reduced area for the typical design. 5oC 15 an Infegrated
Circuit (IC) which will integrates the whole system design
into @ single chip.

In this paper, a system level design is implemented for
the identification of object using SIFT algorithm. It will
actuate the control flow of a palletization process and the
proposed system is integrated into SoC to obtain optimized
area and power.

This paper is organized as section II gives the brief
description of SIFT algorithm. The block diagram and
logical design for the proposed system is explained in
section [I1, The implementation of the proposed system in
SoC is described in section [V, In section V and VI results
and conclusion are given.

I1. SIFT ALGORITHM

SIFT algorithm proposed by David Lowe [7] is an image
processing algorithm which is used to detect the local
feature descriptors of the faces or any object. SIFT is vsed
in many robotic applications for object recognition and
tracking the objects in computer vision svstem, SIFT has a
great ability to detect the feature points of an object ¢ven in
invariant conditions also such as different in size, rotation,
intensity and view. SIFT algorithm is divided into three
steps to detect the feature points of an image. They are
Gaussian pyramid, Difference of Gaussian (Do) pyramid
and Extrema detection [9] as shown in Fig. 1.
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Figure, 1 Steps of SIFT algorithm

A Getwssian pryvamied:

The input image Iix, ¥) is multiplied with Gaussian
kernal Gix, v, a) by using Gaussian filter. It will generate
the Gaossian image Lix, y. a) [10] and is shown in (1)

(1)
(2)

By changing the  wvalue blur point of the image will be
changed. A Gauossian pyramid consists of multiple octaves
with multiple scales. Scale 18 nothing bul a number of
Gaussian blur images. One oclave consists of stack of
Gaussian blur images [9].

B. Da(G {Difference of Gaussian):

Difference of Gaussian is constructed by subtracting twio
Gavssian images as shown in (30, An example is shown in
Fig. 2 DoG constructed from Gaussian pyramid with four
scales and one octave.

(3)
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Figure, 2 Gaussian pyrumid and Dol with 5 scales and 3 octaves
C. Extrema detection:

After the construction of DoG, local maxima and minima
points are constructed by selecting a sample point from one
DoG image and compared that point value with its
neighbouring point and adjacent DoG image points value
either maximum or minimum as shown in Fig. 3. Then
from these maxima and minima points a stable point is
taken as keypoint or featurepoint of an image by adding
threshold value [10].

Scale

Figure. 3 Maxima and minima poins

M. Lociear Desics For THE PROPOSED SYSTEM

Block diagram of the system is shown in Fig. 4 for the
processing of the image by using SIFT algorithm to detect
the feature points. It wiall actuate the control flow of a
palletization process, The processing of the image by vsing
SIFT algorithm is clearly explained in section 11, and gives
the output as feature points will separate the type of objects
and detect the defective object for physical actuation of a
palletization process.
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Figure. 4 Block disgram of the proposed system

For this block diagram, control flow chant is shown in
Fig.5. In this design, three input images are taken as A, B
and B defective. First the input image is preprocessed by
cotwverting into 300x300 pixels of grayscale image [11].
Then the image is processed by using SIFT algorithm to
extract feature points of the image.

fid CVR College of Engineering

doi:10.32377/cvrjst1111



ISSN 2277 - 3916

CVR Iournal of Science and Technology, Volume 11, December 20016

Sniide

Figure. 5 Comtrol flow chart of the proposed system

If the image comes after the processing using SIFT
algorithm is type A with angle less than 45", then the
process is stopped. If angle of image A is greater than 55"
then the Orientation device (OD) will be activated which is
a mechanical palletizer [1] used to set the inclination of the
image until the pressure 51 is greater than or equal to P1.
After that OD will be deactivated. If output comes from
SIFT algorithm as image B, then the PCl (pneomatic
cvlinder) will be activated If output image 15 B defective,
PC1 and PC2 will be activated.
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Figure &; Whole system dingram m MATLAR wsing Xiling
System Generator

The whole control flow of the proposed system is
designed first in MATLAB using Xilinx System Generator
as shown in Fig. & and HDL code (Verilog code) is
generated.

By using the Xilinx system generator blocks the control
fow chant is designed in MATLAB for identification of
quality of the objects for the palletization process. First the
preprocessed image is stored in FIFO block to construct
Gaussian blur image [11]. In this. we have constructed
Gaussian pyramid with four scales is nothing but four
Gaussian blur images and one octave. From the four
Gavssian blur images three Dol images are constructed by
using Addsub block 1o subtract the two successive Gaussian
blur images. Then the maxima and minima points are
constructed by comparing the three Dol images using
Relational block and from the maxima and minima points
featurepoints are extracted by using Logic OR block
Feature matching is performed by comparing the extracted
feature points with the original featurepoints which are
stored im From workspace block of SIMULINK block
which 15 used to store the values of an image from
MATLAB workspace. The output which comes afler the
feature matching is given as input (o Black Box block (it is
wsed 1o nterface the HDL code and Xiling system generator
blecks)In this Black box Verilog code is given which is
written manuwally for the control flow of a palletization
process and simulation is performed for the system model.
A System generator token is added to the whole system
maodel which will serve as a control panel for controlling
panel and simulation parameter. Then the HDL code is
generated by the Svstem generator token according o s
specifications [12].

IV, IMPLEMENTATION OF THE PROPOSED SYSTEM IN S0C
The generated Verilog code from the MATLAB is

compiled in Xilinx to generate the RTL schematic as shown
in Fig. 7
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Figure. 7 RTL schematic
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Then the Werilog code is synthesized by using Design
vision compiler in Svnopsys ool to generate RTL Nethst
and to perform the area analysis, timung analysis and power
analysis which is shown in section V. To integrate the
whole system inte SoC wsing 90nm technology, physical
design is performed in Cadence Encounter tool, After the
physical design, chip lavout design and GDS (Graphical
Data System) file will be generated. GDS file is used in
chip fabrication for Real-Time application.

V. RESULTS
A. Simadation results in MATLAB:

The featurepoint extraction of input object A, B and
defective B are shown in Fig. 8 9 and 10 respectively
performed by wsing SIFT algorithm in MATLAB using
Hilimx system generator hlocks.

Figurz, 10 Festurepoini extrachion of image B defective
B. Simuidaiion results o Xilinz:;

Afier the whole system is designed in MATLAB.
Verilog code is generated. Then the generated Verilog cade
is compiled and simulation results are observed m Xilinx
soltware. For mmpul image A with angle 0" the output
obtained is OD=1 and stop=1 is shown in Fig. 11, For input
image B, the output obtained is PCI=1 and stop=1 is shown
in Fig. 12. For input image B defective, the output obtained
is PC1=1, PC2=] and stop=1 is shown in Fig. 13.
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Figwre. 13 Simulation result for image B defective

C. Syrithesis results:

After the simulation of proposed system in Xilinx,
Verilog code is synthesized in design vision compiler by
using Synopsys tool to generate RTL Netlist. Area, power
and timing analysis are performed. RTL Metlist generation
is shown in Fig. 14 for the proposed system

[ i!— Ce E

sift a0

Fl|;||n: 14 BTL Methst

Table T shows the area, fiming and power report of the
total system,

TABLE |
ARFA, TG AND Power BEpoeT OF THE CHip
Parameter Chip Resulis |
Area T2 m
Timing Bpsiclock period)
Power 1 2w

Dy Physiced design results:

To integrate the whole system design into SoC physical
design is performed to generate chip layout. In Fig. 13
shows the generated chip layout for the whole system.

Figure. 15 Chip layout for the whole svstem design

V5. CoNCLUSIONS

In this paper, the proposed system is designed in
MATLAB using Xilinx System Generator for identification
of quality of the objects for palletization process
Featurepoint extractions of the images are performed by
taking 300x300 pixel size of mput image and simulation
results are performed in Xilinx, Then the whole system
desizn is svnthesized by Design  vision compiler in
Synopsys tool and RTL Methst is generated. Physical
design is performed for the proposed system to integrate
into 50C in #0nm technology by using Cadence Encounter
tool, Due to this proposed system the optimized area of
34727pm’ and power of 12mw are obtained.
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