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[Abstract]

Raising large numbers of animals in very narrow environments such as laying hens house can be
very damaged from small environmental change. Previously researched about laying hens sound analysis
system has a problem for applying to the laying hens house because considering only the limited
situation of laying hens house. In this paper, to solve the problem, we propose a new laying hens
sound analysis model using MFCC feature vector. This model can detect 7 situations that occur in
actual laying hens house through 9 kinds of laying hens sound analysis. As a result of the performance
evaluation of the proposed laying hens sound analysis model, the average AUC was 0.93, which is

about 43% higher than that of the frequency feature analysis method.
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I. Introduction
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Fig. 1. Laying Hens Sound Recognition System based

on Logistic Regression / MFCC
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1. Types and characteristics of Laying Hens Sound
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Table 1. Types and characteristics of laying hens sound

sign i) el Characteristic
sound
0oC Ordinary Call The sound of 'Gouwoo’
A special sound with a shorter
MCC Mono Contact and weaker general tone
Call being uttered with a longer
and stronger strength.
PCC Poly Contact Call MCC's continuous vocal
sounds
sC Squawk Call A loud ‘quack’ sound that
appears once
ACo single Alarm A single 'kkok' sound
Call(once)
ACg Alarm Call(group) repeated 'kkok' sound
MTC | Moan Thread Call The sound of 'qurooroo’
The sound of
GC Gakel Call ‘kkoko-kko-kko-kko’
HIC High Intensity Call The sound of ‘Kwaah-ak'

Table 2. Situations and sound of aying hens

status possible situation e
sound
normal sound Occurs in everyday situations 0oC
no-pro | Immediately after lighting, feed| MCC,
blem feeding operation PCC
warning Just before spawning GC
Watching out the surrounding AC
special Aggressive feather pecking, high
sound temperature sC
emerge | A surprise to break the silence| MTC
ncy Voices of natural enemies,
unfamiliar objects and sounds| HIC
appear
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2. Sound feature analysis and MFCC vector
extraction
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Fig. 2. Spectrum graph for each laying hens sound
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3. Sound classification using logistic regression
analysis

L A W20l MFCC EA& F&5tL ol
lgro2 g7hx|2 282 1Esh Eck FJ 97IR
AR 2215 SR U2t m20M Boipe a2
o] 1] 799) ARIANIE] A0 2RI, of2let A

H52 9slol & =2ojiE 2AlAg
oI89Ih BAIAY APIRAL HRE Fot 2 WAY
U 749 AFgsl], S0

SIS dRoks 248 2f12.13] 2x12e 3

HEA71HE OIN)9] AIHEAE S LERo], O(N°)S
Bfdl= SVM 7]550]] vlsl] ARE 29 & lo] 2 et
7}01 StEgo] 50l Bl Al Y=lHlolEE HARE
oz FAsfiof st &0 o Agdstotal skl
1
- 1+e M
24 12 2AIAE Bpolh 2AIAY dat 13l

Aolo] zhe FH1A e

N [

=4 =3 =2 =1 0 a4 23 F 4 5 b6 B8

Fig. 3. Type of logistic function

2XAEH S EHIR *}4‘16}‘1‘ x9] 3ol $4& 9
0fstal y7t YRS oJulelA HH, /daat s Yeils
441 29] Q@ =~Hl(odds ratio)E Ol%o}oﬂl e 2 Qo

odds ratio = % (2)
SA] 201 749 13 49)(a)2t o] @=8]9] et 00
A Stz Uehdth ofet 22 x|4agio] 09 AR
sfiZst7] $slie ez=b]of] Afd2 1S Fsto] YUY
HA7E 0xf 14 off £2gke] oS 29 FRH ¥
SR e gieAlA 13 4(b)et Zo] Higkict o]t 2o
=50 A2 12 Fole A 2ROl At

io=P/(1-P)
log(P / (1-P))

odds ratio
~
|
log(odds ratio)
i | I

o® o A N O N A O ®

[

(a) classification (b) logit transition
Fig. 4. Percentage of odds ratio

oo
|



132 Journal of The Korea Society of Computer and Information

NBHES ] Ul 2 WINE A
. usfstel 24 49} 2o 2AAE F4ot SAK I
oo
=

8
2 9lth 4] 4 BRo) A 2

1
b = " (e ton (4)
14 @Far)

%Loﬂ A Al e 2Rs] oA ot
Olqoﬂﬂi % AFdA 2z]olA MFCC 545 #2351
onj, 2X|AE 3HFHoR AtA WSS EFoMI
Sfofo] 24 49] QRIEIOIEIR £59 MFCC SR A1
stoit.

Table 3. System Environment

Item Value
CPU Clock Speed 100 ~ 500 MIPS
Memory Size 32 ~ 256 MB
System File Size 16 MB

III. Performance Evaluation
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2. Result and Analysis
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1.1 Confusion Matrix 24
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Fig. 6. Confusion Matrix Result using FFT
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Fig. 9. ROC graph for MFCC-Laying Hens Sound Classification

IV. Conclusions A2 dse &S] HslM Al 2SR AAL
ol dEe Algstglon], A¥S &3l FFTSAS ol&
S=aA00f it AlgEe] Aol Sl 7150l sl wpAluch MFCCER]S o183t HRilo] i £2 =9
o FollA AksE=Al0l Tish S-27d0] 717<1J— ME}. ul]ske. slolal 2 9loir}.
ERL e SO Jisel BEehs @I WA gro eipole SBRANRIKE 2] SAPIL £
BUfic Ge TIaE TR Sl R eer e A s 0 Y AR S 2 ERal
= 352

OlX
H o
Rlo] AFOHA] UfQ WS stolat Zjo|c}. Tat, AN Akt

o
=

}f WIULE O By wﬂow WY 4 e B B 59 as
A

578 HHE ol&%t ’\J%W-"J WS YA ALRS AT
319IT) B Lo A] Aokt ALt urA S oAl A|AELL. ACKNOWLEDGEMENT
A A2 E AARTOR YL ol FAste &
A AFAAZE ojmeh JRAA] ZARE HHsit, 2
A5t SAA HlolHE AREANA Alsst =% sttt

This paper was supported by Konkuk
University in 2019.



Real-time Laying Hens Sound Analysis System using MFCC Feature Vectors 135

REFERENCES

[1] A. Muminov, Daeyoung Na, Cheolwon Lee and Heung Seok Jeon,
"Virtual Fences for Controlling Livestock using Satellite-tracking
and Warning Signals", 2016 International Conference on
Information Science and Communications Technologies (ICISCT),
pp. 1-7, Tashkent, 2016.

[2] K. Smith, A. Martinez, R. Craddolph, H. Erickson, D. Andresen
and S. Warren, "An Integrated Cattle Health Monitoring System",
2006 International Conference of the IEEE Engineering in
Medicine and Biology Society, New York, NY, pp. 4659-4662,
2006.

[3] R. K. Gupta, S. S. Lathwal, T. K. Mohanty, A. P. Ruhil and Y.
Singh, "Detection of Lameness of Cow Based on Body Weight
using Artificial Neural Network", 2014 International Conference
on Computing for Sustainable Global Development (INDIACom),
pp. 337-341, New Delhi, 2014.

[4] A. Kumar and G. P. Hancke, "A Zigbee-Based Animal Health
Monitoring System,”, IEEE Sensors Journal, vol. 15, no. I, pp.
610-617, Jan. 2015.

[5] Celia Rosline. A and V. S. Felix Enigo, "Fuzzy Query Processing
in Wireless Sensor Networks for Animal Health Monitoring", 2014
IEEE International Conference on Advanced Communications,
Control and Computing Technologies, pp. 1094-1098, Ramanat
hapuram, 2014.

[6] G. Santha and G. Hermann, "Accelerometer based Activity
Monitoring System for Behavioural Analysis of Free-roaming
Animals", 2013 IEEE 11th International Symposium on Intelligent
Systems and Informatics (SISY), pp. 199-203, Subotica, 2013.

[7] D. Banerjee, S. Biswas, C. Daigle and J. M. Siegford, "Remote
Activity Classification of Hens Using Wireless Body Mounted
Sensors", 2012 9th International Conference on Wearable and
Implantable Body Sensor Networks, pp. 107-112, London, 2012.

[8] Melaku Tefera, “Acoustic Signals in Domestic Chicken (Gallus
gallus): A Tool for Teaching Veterinary Ethology and Implication
for language learning”, Ethiop. Vet. J. 16, pp77-84, 2012

[9] Lee, Jonguk et al. “Stress Detection and Classification of Laying
Hens by Sound Analysis”, Asian-Australian Journal of Animal
Sciences 28.4, pp 592598, 2015.

[10] Daeyoung Na, Sang Ho Moon, Heung Seok Jeon, “Detailed Sound
Analysis System for Real Time Detection of Changes in Laying
Hens Feeding Environment using SVM?”, International Workshop
on Convergence Information Technology(IWCIT2017), pp. 59-62,
2017.

[11] P. Mermelstein, “Distance Measures for Speech Recognition ~
Psychological and Instrumental”, Pattern Recognition and
Artificial Intelligence, pp. 374-388, 1976.

[12] D. R. Cox, “The Regression Analysis of Binary Sequences”,

Journal of the Royal Statistical Society, Vol. 20, No. 2, pp.
215-242, 1958.
[13] O. Rouhani-Kalleh, "Algorithms for Fast Large Scale Data Mining
2007 IEEE  Symposium on
Computational Intelligence and Data Mining, pp. 155-162,
Honolulu, Hawaii, 2007.

Using Logistic Regression",

Authors

Seok B.S.,
M.S.m,Ph.D. degree in Computer Engineering

Heung Jeon received the

from Honglk University, Seoul, Korea, in
1996, 1998, and 2001,

2002 to now, he has been a Professor with

respectively. From

the Department of Computer Engineering in Konkuk
University. His research interest includes the applying the
artificial intelligence technology to the various areas such as
Smart Farm, Intelligent Robots and Systems. He is also the
Director of the Institute for Intelligent Software Convergence

Research.

o
\-4
a1

Leadership at Handong Global University since 2019. His
of IoT with

livestock and
(SLAM) for

Deayoung Na received the B.S., M.S., Ph.D.
degree in Computer Engineering at Konkuk
University, Chungju, Korea in 2006, 2009,

and 2019, respectively. He is an assistant

professor with the School of Global

research interest includes the development

artificial intelligence for smart farm with

Simultaneous Localization And Mapping

autonomous mobile robot.



