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[Abstract]

In this paper, we designed and implemented a system for automatically measuring pig growth rate
using image. Pig breeding is a very important factor because the breeding rate of pigs is directly linked
to the rancher's economic interests in order to raise them in livestock farms. Therefore, there is a
demand for a method for easily measuring the growth rate of each pig. As a method for this, an
image analysis algorithm for measuring the growth rate of pigs is presented by taking a plan view of
the pig. In addition, the proposed algorithm was implemented to measure the surface area of swine and
to express it as the rate of gain. The proposed method in this paper makes it possible to easily
measure the individual growth rate of pigs to meet the needs of farmers. In the future, we will
improve the algorithm to calculate the volume so that the same value as the actual measurement can be

obtained.

» Key words: pig, volume, gains rate, image processing, measurement

(2 o

B R JES FAES G oNAS olgete] AEom HPsE ALUS AR
TS, FEES FAIN AFHUA FEOR Fekar] 9la Fre] FAge] BgTel 4
AR olols AAay] WEol s Fad sz 4833 Ao A FE AN AL
E 59T 5+ QE PEol ATHT o), oIF AT WHOE FES PAYOR sl
FEO FALS 4T £ Ut 9 B DueES ARG B ANE SueES 7
Aglo] Y BHAL SAde] olF AL AT F AL TAIYUL. B RN A
o WS Batel EHA FES ANE FALEL SHT 5 W) BOBA FPFe 8T
288 4 QU Heth GFolE EWE AN duelEe PFPAA A4l S9A% 5A
gol A 5 Q=S AN A4S AT o gol

» O UE, WA, ZHIE, 0l0jA| X2, 2

« First Author: Ho-Young Kwak, Corresponding Author: Ho-Young Kwak
*Ho-Young Kwak (kwak@jejunu.ac.kr), Dept. of Computer Engineering, Jeju National University
**Jin-Wook Chang (kerimc14@gmail.com), HRG Incorporated., Jeju, Korea

* Received: 2019. 12. 02, Revised: 2019. 12. 15, Accepted: 2019. 12. 15.

Copyright © 2019 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



128 Journal of The Korea Society of Computer and Information

I. Introduction
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Flank to Sow Estimated Backfat at breading, mm

flank, cm | appearanca | Sowwt., b | =12 | 12143 [ 1518 | =18
83to 20 | Very light 25010330 | 5.3 4.6 42 | 35
91 to 97 Light 33010395 | 57 5.3 4.6 | 4.2
98 to 104 | Medium 39510475 | 6.2 5.7 53 | 4.8
105 to 112 | Heavy 475t0 550 | 6.8 8.2 5.7 5.3
113 to 127 | Very heavy | 550to 850 | 73 8.8 8.2 5.7

Fig. 1. Typical pig torso measurement

Fig. 2. Passage Weighing Device
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III. The Proposed Scheme

3.1 A proposed system for swine's volume gain
measurement
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Fig. 4. A proposed system
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Fig. 5. How to measure swine growth
rate using point cloud
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Fig. 6. Flowchart for Point Cloud extraction and
measurement using image file
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Fig. 7. The structure of extraction and analysis system
using point cloud method
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Fig. 10. 5-way searching method

3.2 Experiments and analysis
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Fig. 15. Extract to point cloud from input image(Example 2)
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E—

| C#WUsersWKwak#DesktopWPolygonAreaCalculate.exe
Point Scale (Delta t) = 1

Source Image's DPI (72dpi)? = 72

Real Size of Source Image (? mm) = 2

Number of Image's Pixel (512x512 ?) = 512

No. of Pixels=5446

Pixel Spacing(dt)=1.006080
nin(65.00, 151.00) - max(460.00, 372.00)
Original #Columns=396, HRows=222
Updating #Cols=396, #Rows=222

New No. of Pixels=1344

New No. of Pixels after Elemination=793
Polygon's Area = 8878.965820 Units

Centroid (ex, ey) = (0.079712, ©.038787)

=== Press Enter key for Terminating Execution
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Table 1. The results comparing two examples
Items Example 1 Example 2
No. of extracted points 1,766 1,149
No. of points in the closed 1,005 745
curve
Area 1299.23 U 696.38 U
Centroid (0.030453, (0.024260,
0.014875) 0.010050)
« AXOA 7]t U 7] ©@9(Unit)E <o)

Table 18 H¥H & 4 9]%0] Example 13} Example
20 Ejx|e] 3712 v]@s] W 27| Afo]} Lp= AL o
oItk 2 E=2olAE Hxlo] 59 ARIS olgsio] A
ol ene 25, 229 e Hu2 Agst] By
g FLotct. ofAle} ARl 1, 2 2% 512x512 pixel At
o|x9] onjxjojna = ojnjx|Z et HiE BEe]
Aolg & 2 9t

cigh, SAfolAE ol2it xigiEel Aptlo] ofjat A
go] g8 Aol 2xl02 HRle] S8 FAOR HY
£3, A50) uie AALS sfRlo] At pEepy o
W ¥} Rskst £”o] spasiy,

E3t Hi&]= 7HAIE RFID Bj2E Hof
5% A] 5X]o]l RFID J8.5 QIAJsto]
8 34T Jfsel

IV. Conclusions

© =] AdgoA Bl Jlu o] ZYH oJu]A|E of

Agol it HAe 74]’3%‘ 7 A3 2 E‘i“i

g5to] shAl)

ACKNOWLEDGEMENT

This research was supported by the 2019
scientific promotion program funded by Jeju
National University".

REFERENCES

[1] KREL "The Present Status and Development Direction of Smart
Agriculture," Korea Rural Economic Institute - Research Report,
Sep. 2013.

[2] KREI, "Strategies and Tasks of ICT Convergence for the Creative
Agriculture Realization," Korea Rural Economic Institute -
Research Report, Dec. 2014.

[3] Pig & Pork, "Fattening Pig Automated Shipping System," 4CTech
Co., pp. 231-233, Jan. 2014.

[4] H. C. Kim, B. W. Kim, K. L. Song, H. S. Oh, C. J. Son, D.
W. Ha and J. G. Lee, "Repeatabilities and Correlations among
Average Daily Gain, Backfat Thickness and Lean Percent in Swi,"
Korean Society of Animal Science and Technology, No.260, Oct.
2002.

[5] J. Y. Choi, "Hygiene management on the farm to improve pork
quality," Swine Seminar, pp.184, Feb. 2016.

[6] I. H. Song, "ICT Convergence Project - Swine," Swine Seminar,
pp.185, Feb. 2016.

[71J. Y. Lee, "ICT Overseas New Technology Trend in swine Sector,"
Monthly Swine Hygiene, National Institute of Animal Science,
Dec. 2016.

[8] H. Y. Kwak, J. S. Huh, "Extract and Analysis System for CT/MRI
Images," Journal of Korea Society of Computer Information, Vol.
19, No. 1, pp. 131-140, Jan. 2014.

[9] J. H. Noh, M. Y. Jung, "Cloth simulation using a particle system
on triangular mesh," Journal of Korea Computer Graphics Society,
Vol.16, No.3, pp.31-39, August 2010.

[10] J. H. Cho, "Measurement", Sungandang, pp.250-280, 2013.

[11] H. Y. Kwak, K. B. Sim, J. S. Huh, T. K. Shin, Y. S. Lee, "The

Design and Implementation of Cell Image Analysis System",

In  Computing

International  Journal of Advancements

Technology, Vol.5, No.11, pp.284-291. 2013.



134  Journal of The Korea Society of Computer and Information

Authors

Ho-Young Kwak received the B.S., M.S. and
Ph.D. degrees in Computer Science from
Hong-Ik University, Korea, in 1983, 1985 and
1990, respectively. Dr. Kwak joined the faculty

of the Department of Computer Engineering at

Jeju National University, Jeju, Korea, in 1990. He is currently
a Professor in the Department of Computer Engineering, Jeju
National University. He is interested in IT-Medical convergence,

Healthcare system, IoT and Software system.

Jin-Wook Chang received the B.S. degrees in
Electrical ~ Engineering from  Sungkyunkwan
University, Korea, in 2004. Chang joined the

LG electronics Multimedia research laboratory,
, T Korea, in 2004, where he has served as the
researcher. He is currently a research director, HRG Inc. He is

interested in pet and livestock internet of things.



