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Abstract: In any industry, quality control is an essential and inevitable part of the process. Defect detection in
paper is one of the most important quality control measures in the paper manufacturing process. This work aims
at identifying the spots and tracking down the holes in the paper. The use of Image processing and Laser sensor
is a dominant technology to recognize defect in the paper. The existing methodology is based on the scanning
slide concept. This uses a scanning slide and detects the black spots as it moves from one end to another. The
main drawback in this technique is that the spots on one end of the paper are missed when the scanner is on the
other end. The proposed methodology aims at a fast and precise solution for detection of defects. In this method,
laser sensors and high definition camera are introduced to sense micron sized spots and minute holes in the
paper. The results show a considerable improvement in terms of precision and speed when compared to the
existing methodology. This work is successful in detecting the defects and hence improving the quality of paper.
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I. INTRODUCTION

Paper is a material that has been around for about 2000 years. A survey of over 1000 U.S and 500 U.K
consumers asked their opinions on variety of issues surrounding paper based vs. digital media. A sizeable
majority of 88% of respondents indicated that they understand, retain and use information better when they read
prints on paper, compared to 64% or less when reading on electronic devices®.

Quality control forms an important part of any industry. Paper manufacturing industry requires its final
product viz. paper to be of high quality. The most important quality determining factors of the paper are spots
and holes present in it. A quality paper should be free of any spots and holes®!. Various ways of the detecting
defects in a paper have been discussed in literature over the years.

Automatic Rejection system is an automation technique implemented in most of the industries where
production is of high quantity. This is implemented to give defect free products to the customers and to remove
the defective products produced in an industry. Automatic rejection system can be implemented on any product
based on its shape and colour. It uses the concept of image processing using MATLAB software™™. In
traditional methodology, the product is manually inspected and had disadvantages such as time consuming,
inaccurate results, high cost etc.

Il. EXISTINGSYSTEM
The existing methodology uses scanning slide technology in the detection of errors in the paper. The
scanning slide is the detector introduced to detect the errors i.e., black spots in the paper. This slide is designed
in such a way that the scanner moves linearly from one end of the paper to the other end. The speed of the
scanner is adjusted after examining the speed of movement of the paper. The inconvenience faced in this
methodology is the minute sized errors on one end of the paper are escaped when the scanner is on the other
end. The quality of the product is reduced.

I11. PROPOSEDSYSTEM
The proposed methodology uses a camera and digital image processing to detect the pixel change in the
paper from the reference paper. This provides a feasibility evaluation of applying the optical inspection system
to provide high quality production. It mainly focuses on micron sized error reduction in the paper.The various
components of the proposed system are explained in the following section.
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A. Conveyor System

A conveyor system is a common piece of mechanical handling equipment that moves materials from
one location to another. Conveyors are especially useful in applications involving the transportation of heavy or
bulky materials. Conveyor systems allow quick and efficient transportation for a wide variety of materials,
which make them very popular in the material handling and packaging industries. The papers in which defects
are to be detected are placed on the conveyor system. The picture of conveyor system used is shown in fig.1.

Fig.1 Conveyor system

B. Webcam

A webcam is a video camera that feeds or streams its image in real time to or through a computer to a
computer network. When captured by the computer, the video stream may be saved, viewed or sent on to other
networks via systems such as the internet, and emailed as an attachment. When sent to a remote location, the
video stream may be saved, viewed or on sent there. Unlike an IP camera, a webcam is generally connected by a
USB cable, or similar cable, or built into computer hardware, such as laptops.
In this work, the webcam application is installed in the mobile and it is used as the camera system to scan
papers. The scanned images are sent to the system. The mobile phone as imaging system is illustrated in Fig.2.

Fig.2 Mobile used as webcam

C. Geared Motor

Geared motor may be an AC or DC motor coupled with a gearbox. The additional mechanical gears are
provided to alter the speed/ torque of the motor. The gear assembly helps in increasing the torque and reducing
the speed. Using the correct combination of gears in a gear motor, its speed can be adjusted to any desirable
unit.
In this work, Geared motor is used in this work to move the conveyor at an rpm of 60 to12.

D. Raspberry pi

The allure of the Raspberry Pi comes from a combination of the computer’s small size and affordable
price. Enthusiasts envision using the small form-factor PC as a cheap Home Theatre PC (HTPC), or secondary
low-power desktop. Institutions, like schools and businesses, could benefit from deploying a fleet of computers
for a fraction of the cost of traditional desktop towers. The small size makes for an easy-to-hide computer that
sips power and can be mounted behind the display with an appropriate case. It could also be used in niche
applications, like digital signage. While it will not blow away any recent hardware in performance, it does make
for a cheap secondary computer which could be useful for troubleshooting and researching solutions if the main
rig fails to boot as well.
In this work, Raspberry pi is used to interface the IP webcam with raspberry pi server and also used to control
the relay and buzzer circuit.

E. Relay
A relay is an electrically operated two way switch. Many relays use an electromagnet to mechanically
operate a switch, but other operating principles are also used, such as solid-state relays. Relays are used where it
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is necessary to control a circuit by a separate low-power signal, or where several circuits must be controlled by
one signal.

In this work, 5V relay is used to control the motion of the belt. In case of defect detection the relay trips the
geared motor.

IV. IMPLEMENTATION
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When the motor is turned on, the conveyor starts running and the paper begins to roll on the conveyor.
Midway on top of the conveyor, a camera is fixed on a stand arrangement. As the paper passes the camera,
running images of the paper are captured and sent to the Raspberry pi controller. The Raspberry pi compares the
image received from the camera with the standard image in it. If there is any error in the paper (black spots or
holes), the controller alarms the buzzer and the motor stops. The paper is then pushed into the rejection tray
using an actuator arrangement. In case of no error, the paper passes through the camera and the next paper is
checked for errors and the process continues.

V. RESULTS
A sample of 50 papers with black spots of varying sizes was supplied as input to this system. The observations
are tabulated in Table.1.

Sar(1’1\lpole08f|ze Spot Successful | Unsuccessful Success
p ) Size Detection Detection Rate (%)
apers)
50 5mm 50 0 100
50 4mm 50 0 100
50 3mm 50 0 100
50 2mm 50 0 100
50 <2mm 0 50 0

Table.1. Spot Detection Results

VI. CONCLUSION
It was observed that the system was extremely successful in detecting spots whose size exceeded 2
mm. However the system failed to detect spots in the size range less than 2 mm. The main reason for this being
the resolution of camera chosen for this work. If a high resolution camera is chosen, the system can be made to
detect spots of size less than 2 mm.
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