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Abstract

We propose an algorithm in ideal case to count a passing object based
on video signal processing. The procedure is very simple. The object
is tracked whether it has already passed the marker (a virtua line) and
made the recording of Ieftborder (edge of object that will firstly cross
the marker) position change. If the object has passed the marker, then
it is caculated when the leftborder's position is increased. The
analysis result is also presented to support the validity of the
algorithm.

1. Introduction

Some research in counting an object using video processing has been
evolved. In [5], is designed a PCB counting system on moving conveyor
using local horizontal distinguishing level. An automatic visitor counting
using two virtual lines is presented in [6]. The counter increases when the
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blobs cross the specific virtual line, and decreases when it crosses the other
virtual line. In real-time people counting [7], it just used a virtual line and the
counter increases when centroid of an object crosses the line. Research in [8]
also presented real-time people counting but it used a fixed virtual region in
the middle of the detection range of the camera that was selected for the
counting. Another method is explained in [9], wherein an object is first
checked to see whether it is already registered in the buffer, if the object is
not registered, then it must be a new object and the counter increases.

Initially this work is a continuation of research [1] in reporting the
amount of wood that has been successfully segmented. But in its
development, we construct a model in general that can be used in all cases to
calculate the passing object based on video signal processing. It is important
for knowing the availability of land or making documentation. So we
propose a model in ideal case and only focus to the algorithm. Especially the
contribution is to make more clear existing method in [7] where it did not
explain in detail how the object is to be counted. Our proposed algorithm
also used a virtual line called marker as a tool in counting the passing object.

2. Research Method

Figure 1 below explains the model.
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Figure 1. The model.
This model uses the following rule:
* Objects move from right to left.
* The object never moves backward, but no movement is still allowed.

* All the objects move on the same track.
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Figure 2 below is flowchart of the proposed algorithm.
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Figure 2. Flowchart of the proposed algorithm.

Terms used are explained as follows:
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* Previousleftborder, a 1-dimensional matrix for tracking the movement
of leftborder position after passing the marker.

» Numberofpassingobject, a variable to count the passing object.

» Marker, a column position on the frame which is used as a boundary to
determine whether the object has passed or not.

» Leftborder, a column position on the frame that represents the front end
of the nearest object that will pass the marker. Leftborder will be zero if there
is no object that passed the marker.
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Forexample, frame resolution is 60 x 240, then marker= 60
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3. Results and Analysis

Figure 3 below describes the tracking of each frame.
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nd
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Figure 3. The tracking of each frame.
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Table 1 below describes the results of tracking on previousleftborder.

Table 1. The results of tracking on previousleftborder

Frame I1st | 2nd | 3rd | 4th 5th 6th 7th 8th | 9th | 10th
Previousleftborder 0 0 0 52 29 29 29 41 16 16

Frame 11th| 12th | 13th | 14th | 15th | 16th | 17th | 18th | ... End of frame
Previousleftborder | 16 | 0 0 49 | 24 5 0 0 0

* On 1st frame until 3rd frame, no object that passed the marker.

* On 4th frame, there is object 1 that passed the marker.

* On 5th frame until 7th frame, object 1 stops (has no movement).
* On 8th frame, there is object 2 that passed the marker.

* On 9th frame until 11th frame, object 2 stops (has no movement).
 On 12th frame until 13th frame, no object that passed the marker.
» On 14th frame, there is object 3 that passed the marker.

* On 15th frame until 16th frame, object 3 is kept moving and does not
stop.

» On 17th frame until the end of the frame, no object passed the marker.

* So in total there are 3 passing objects.

4. Conclusion

Leftborder position change is a feature that is very important to
determine when the object will be calculated. Leftborder is compared with
previousleftborder, and the object is calculated when the position of
leftborder is increased or when the leftborder value is greater than that of the
previousleftborder. With the validity of the process which has been done,
this algorithm can be used in all cases to count the passing object based on a
video signal processing.

Acknowledgement

The authors thank the anonymous referees for their valuable suggestions
which led to the improvement of the manuscript.



146

[1]

(2]

(3]

[4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

R. D. Atmaja, J. Halomoan, M. A. Murti and F. Y. Suratman

References

Ratri Dwi Atmaja, Wood image real-time segmentation algorithm based on video
processing, International Journal of Imaging and Robotics 15(1) (2015), 12-18.

Ratri Dwi Atmaja, Erwin Susanto, Junartho Halomoan, Gurnita Koncara Indraloka
and Muhammad Ary Murti, The detection of straight and slant wood fiber through
slop angle fiber feature, TELKOMNIKA Indonesian Journal of Electrical
Engineering 14(2) (2015), 318-322.

Ratri Dwi Atmaja, Erwin Susanto, Junartho Halomoan and Muhammad Ary
Murti, One layer object separation algorithm in binary image, TELKOMNIKA
Indonesian Journal of Electrical Engineering 17(1) (2016), 215-220.

Ratri Dwi Atmaja, Muhammad Ary Murti, Junartho Halomoan and Fiky Yosef
Suratman, An image processing method to convert RGB image into binary,
Indonesian Journal of Electrical Engineering and Computer Science 3(2) (2016),
377-382.

Ping-Huang Wu and Chin-Hwa Kuo, A counting algorithm and application of
image-based printed circuit boards, Tamkang Journal of Science and Engineering
12(4) (2009), 471-479.

Ali M. Ashkanani, Ali Sobhy M. Roza and Hadi Naghavipour, A design approach
of automatic visitor counting system using video camera, IOSR Journal of
Electrical and Electronics Engineering 10(2) (2015), 62-67.

Damien Lefloch, Faouzi Alaya Cheikh, Jon Yngve Hardeberg, Pierre Gouton and
Romain Picot-Clemente, Real-time people counting system using a single video
camera, Proceeding of SPIE-IS&T Electronic Imaging, SPIE 6811 (2008), 1-12.

J. L. Raheja, Sishir Kalita, Pallab Jyoti Dutta and Solanki Lovendra, A robust real
time people tracking and counting incorporating shadow detection and removal,
International Journal of Computer Applications 46(4) (2012), 51-58.

L. Vibha, Chetana Hegde, P. Deepa Shenoy, K. R. Venugopal and L. M. Patnaik,
Dynamic object detection, tracking and counting in video streams for multimedia
mining, IAENG International Journal of Computer Science 35(3) (2008).

Gelar Budiman and Ledya Novamizanti, White space steganography on text by
using LZW-Huffman double compression, International Journal of Computer
Networks & Communications (IJCNC) 7(2) (2015), 123-136.

Ratri Dwi Atmaja, Junartho Halomoan, | Komang Wahyudi P M and Muhammad
Ary Murti, The detection of first and second quality from slant fiber wood through
slop angle of fiber and fiber number feature, Far East J. Electronics and
Communications 16(4) (2016), 963-970.



