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Abstract—This paper aims to present a review of various
techniques used for automatic bottle filling and label checking. In
this work for detection of correct liquid level in bottle image
processing techniques are used. This will check whether the
bottle is filled with proper quantity of beverage or not. If the
bottle is not filled up to reference level it will refill the bottle.
Label checking of bottle is done to check whether the proper
label is present or not. In this system various image processing
techniques are used for liquid level detection such as image
filtering, image Thresholding, image segmentation, edge detection
techniques, contour fitting. The advantages and disadvantages of
the techniques are mentioned in this paper. The major goal of the
paper is to provide a comprehensive reference source for the
researchers involved in automatic bottle filling and label
checking. This whole system is controlled by the raspberry pi unit
without disturbing the fast production line.

Index terms -Automatic bottle filling, Label checking, image
thresholding, Edge detection, Image segmentation, Morphological
functions.

|. INTRODUCTION

Indian food industry is perched for huge growth. There are
many soft drink companies in market so it is very important to
take care of quality and quantity of product. To maintain the
quality of large number of bottles is not easy job with manual
inspection [1]. For these reasons image processing techniques
are used in bottle filling system. In this system bottle is
continuously moving on the conveyor belt. In the vision based
automated system the camera is used to capture the image.
Camera resolution, conveyor belt speed and background color
is important factor [1]. In the captured image noise is present
so noise filtering is done on that image to remove noise [2].
After image filtering, image segmentation technique is used to
separate the liquid region from the background. Contour
fitting is applied on the segmented image to detect correct
liquid level in the bottle [3]. The level of liquid in bottle is
compared with the reference level for detection of proper
level. The problem in bottle filling system is improper or
missing label on the bottle. For the detection of correct label
image processing is used. Thiswhole system is control by the
Raspberry pi unit. Which is low cost on board minicomputer.
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[I. BOTTLE FILLING METHODOLOGY

Bottles are moving on the conveyor bottle. The camera
capture the image continuously. On the captured image
processing techniques are used to detect correct liquid level in

the bottle.
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Fig.1.GeneralBlockdiagramfora typicalbottlingA{/IS[4].

A. Image filtering

In this step, on captured image noise is present in the image.
Various noise filtering methods such as median filtering, mean
filtering, Gaussian filtering, Min-Max filtering are used to
remove the noise. Among all filtering methods median
filtering provide better results [2].

B. Image segmentation

In this step, various image segmentation techniques are used to
find the region of liquid in bottle. The segmentation methods
are used for liquid level detection are edge detection based and
Thresholding based.

89



International Journal of Advanced Information Science and Technology (IJAIST)

Vol.5, No.1, January 2016

C. Edge detection techniques
The Edge detection is one of the most commonly used
operation in image analysis. An edge
discontinuity in gray level values and the boundary between
and object and background [5].

 Optimal edge detection
techniques

+LoG algorithm
« Canny algorithm
«ISEF algorithm

Edge detection

techniques

Fig. 2. Reviewed methods for edges detection [5].

1. Optimal edge detection algorithm

Sobel edge detector is template based edge detector. The
disadvantage of this edge detector is its dependence on thesize
of objects. This edge detector is highly sensitive tonoise and
inaccurate too [5].

2. LoG algorithm

The locality of LoG operator is not good and edges are
notalways thin. It is better than the sobel operator in case of
low signal to noise ratio. In the Log operator gray level
intensityfunctions varies, not finding the orientation of edge
becauseof Laplacian filter [5].

3. Canny algorithm

Canny specified three issues: Error rate,
LocalizationResponse. In the canny edge detection no edges
are missedit cover all edges in the image. The actual edge
found by thecanny operator is small as possible. Canny edge
detector convolve image with derivative of Gaussian.
Thedisadvantage of the canny algorithm is sometimes
noiseappear at edges [5].

4. ISEF algorithm

Shen- castan infinite symmetric exponential filter is
optimaledge  detector. ~ Shen-castan  algorithm  uses
hysteresisThresholding. Due to the hysteresis Thresholding
streakingproblems are avoided. In the ISEF algorithm after
edgedetection morphological closing is used for thick edge

[5].

D. Image Thresholding techniques

Image Thresholding is the technique of image segmentation.
In the Thresholding technique colour image or gray scale
image is converted into the binary image. Image Thresholding
separate the object from the background.

is defined by
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Fig. 3. Reviewed methods for image thresholding [6].

1. Global Thresholding

In global thresholding technique single threshold value isused
for whole image.

(1 itx,y) =t
96 =, iCoy) <t

Where g(x,y) =output image
i(x,y) = input image
t= threshold value

Global thresholding works better when the histogram ofimage
is uniformly distributed. The disadvantage of theglobal
thresholding technique is that it give badsegmentation under
varying light condition.

2. Adaptive Thresholding

Adaptive thresholding technique image is divided into the sub
images. The thresholding value is depend on the neighborhood
pixel properties. Separate thresholding value is used for all sub
images. This algorithms works fine under the varying light
condition and it provide better segmentation compare to the
global thresholding technique.

[ll. LABEL CHECKING ALGORITHM
Optical Character recognition

Sometimes the problem in bottling industry is missing labels
on the bottle. For checking the presence of label on the bottle,
Optical characterization (OCR) method is used. In the OCR
template matching algorithm is used. In the template
matching algorithm character or alphabets are recognize by
comparing two images of alphabets or characters. The
template matching algorithm involves: image acquisition,
image filtering, image thresholding, clustering the image
of alphabet and lastly recognize the alphabet [1].

IV. HARDWARE DESCRIPTION
Raspberry pi2 model B:

Raspberry Pi2 is on board minicomputer. The Raspberry Pi2
runs Linux based operating systems and there is a specialized
version of Linux based kernel known as Raspian which can
run almost all programs which are Linux compatible. Hence in
this project we have used python. As shown in figure- 4
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Raspberry pi2 model has 1 GB RAM. It has 900MHz quad-
core ARM Cortex-A7 CPU. Raspberry Pi2 model has four
USB ports.

Fig. 4. Raspberry pi2 model B [7].

These USB ports are used for interfacing of camera, keyboard
and Wi-Fi dongle. It provide one LAN port for
communication. It has 40 GPIO pins for input and outputs. It
has one HDMI port. It can play 1080p resolution videos
without lagging. It has a low price relatively as compared to
machines in the market [7][8].

VI. CONCLUSION

This paper provides the overview of the various
techniques used for automatic bottle filling and label checking.
Web camera used for the capturing the image. On the captured
image noise filtering techniques are used. Among various
filtering methods median filtering is works best. After the
noise filtering image segmentation techniques are used.
As compared to the global Thresholding technique
adaptive Thresholding technique gives better segmentation
under varying light condition. In Edge based segmentation
various edge detection algorithms are used suchas LoG
algorithm, Sobel operator, and canny algorithm and ISEF
algorithm. Among all algorithms ISEF algorithms works
best. As compared to the edge based segmentation,
thresholding based segmentation required less time for
computation. After applying edge based segmentation
techniques or Thresholding based segmentation techniques
we  apply the data to Raspberry pi to control whole
process.

REFERENCES

[1]. VinitA Dave, S.K.Hadia"Automatic Bottle Filling Inspection
System Using Image Processing", International Journal of
Science and Research (IJSR), vol. 4, no. 4, pp. 1116-1120,
2015.

ISSN: 2319:2682
DOI:10.15693/ijaist/2016.v5i1.89-92

[2]. RuchikaChandel,  Gaurav  Gupta,"Image  Filtering
Algorithms and Techniques: A Review", International
Journal of Advanced Research in Computer Science and
Software Engineering, vol. 3, no. 10, pp. 198-202,2013.

[3]. M. Gonzalez Ramirez, J. Villamizar Rincon and J. Lopez
Parada, "Liquid level control of Coca-Cola bottles using an
automated system", 2014 International  Conference on

Electronics,Communications andComputers
(CONIELECOMP), 2014@IEEE.
[4]. Leila Yazdi, Anton SatriaPrabuwono, EhsanGolkar,

“Feature Extraction Algorithm for Fill Level and Cap
Inspection in Bottling Machine” 2011 International
Conference on Pattern Analysis and Intelligent Robotics
28-29 June 2011, Putrajaya, Malaysia @IEEE.

[5]. Kunal J Pithadiya, Chintan K Modi, Jayesh D Chauhan ,”
Selecting the Most Favourable Edge Detection Technique
for Liquid Level Inspection in Bottles’International Journal
of Computer Information Systems and Industrial
Management Applications (IJCISIM) Vol.3 , pp.034-

044,2011.
[6]. Slim  ABDELHEDI, Khaled TAOUIL, Bassem
HADJKACEM,” Design of Automatic vision-based

Inspection System for Monitoring in an Olive Oil Bottling
Line “International Journal of Computer Applications
(0975~ 8887),Volume 51— No.21,August 2012.

[7]. www.raspberrypi.org.

[8]. AamirNizam Ansari, Mohamed Sedky, Neelam Sharma,
AnuragTyagil,” An Internet of Things Approach for Motion
Detection using Raspberry Pi’, 2015 International
Conference on Intelligent Computing and Internet of Things
(IC1T).

[9. S. Bag and P. Bhowmick, "Adaptive-interpolative
binarization with stroke preservation for restoration of faint
characters in degraded documents”, Journal of Visual
Communication and Image Representation, vol. 31, pp.
266-281, 2015.

[10]. www.opencv-python-tutroals.readthedocs.org.

Authors Profile

Varshalshah received the B.E. degree in

‘ electronics and communication

, engineering  from  KJ.Institue  of

; engineering and technology , savli, Gujarat

~ technological ~ University, Ahmedabad,
u(‘ India, in 2013.Currently doing M.E. in
electronics and communication

engineering  (Communication ~ Systems) in Gujarat
technological University, Ahmedabad, India. His research
interest includes image processing, embedded system and
automation

Dr.Kiritkumar Bhatt (Vadodara -
Oct’1972) has received his Bachelor’s
(1997) and Master’s (2002) Degree and
Doctorate(2013) in the area of VLSI and
Embedded System Design and Technology
from the Elect. Engg. Dept., Faculty of
Tech. &Engg, M S University of Baroda.

91


mailto:2014@IEEE
mailto:@IEEE
http://www.raspberrypi.org/
http://www.opencv-python-tutroals.readthedocs.org/

International Journal of Advanced Information Science and Technology (IJAIST)  ISSN: 2319:2682
Vol.5, No.1, January 2016 DOI:10.15693/ijaist/2016.v5i1.89-92

At present he is working as Professor in the E & C Engg.
Dept., at SardarVallabhbhai Patel Institute of Technology —
Vasad, Gujarat — India and having 18 years of experience as
an academician. He authored number of papers in national
f/international journals/conferences, worked on number of
projects and has guided many UG and PG students for their
dissertation work and has also contributed as session chair for
many national and international conferences. He is member of
various professional bodies such as IETE, SPE, ISTE, IE(l), -
India.His research interest includes power estimation,
optimization and system-level dynamic power management.

92



