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Comparative analysis of ewe’s vocal signals under three stress reactions

LIU Yan-giu', WU Pei'* , XUAN Chuan-zhong', MA Yan-hua', ZHANG Li-na*, WANG Jing'
(1. College of Mechanical and Electrical Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China;

2. College of Physics and Electronic Information Science, Inner Mongolia Normal University, Hohhot 010022, China)

Abstract To investigate the characteristics of ewe’s vocal signals under different stress behaviors. twenty 2-3 year-old
small-tail Han sheeps with similar body weight were chosen and their vocal signals were collected respectively under
three stress behaviors including delivering, seeking for lamb, and hungry. A system to process and identify the vocal
signals was designed with LabVIEW, by which the signals were analyzed in time domain, frequency domain (power
spectrum estimation of Yule-Walker method, Welch method, linear coordinate power spectrum and cepstrum method)
and time-frequency domain. And then the characteristic parameters of vocal signals were extracted including time
interval, duration, main peak frequency, energy concentration range, etc. The results demonstrated that the ewe’s call
signals under three stress reactions showed significant differences in duration and peak frequency (P<C0.05) . The
duration of ewe’s vocalization when seeking for baby and hungry was 1.93 and 1.82 times respectively than that of
lambing; while the main peak frequency when hungry was 34.77 and 38.81 times higher respectively than lambing and
seeking for baby. The Yule-Walker power spectrum detected one peak when hungry,two peaks when seeking for baby,
and no apparent peak when lambing. The sound signal energy of ewe was concentrated within the range of 400~ 600 Hz
when lambing,0~900 Hz when seeking for baby and hungry; the pitches of three sounds are all close to 0. 1 ms. In
conclusion, the call signals can reflect the changes of the external environment and physiological conditions of ewes, and
it can be used as one of the important evidence for sheep health monitoring and welfare evaluation.
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Table 2 Characteristic parameters of vocalization types of ewes under different stress conditions

NEBAT Sl = FE Uik
Types of stress condition Delivering Seeking for lamb Starving
FRZET /s 0.453£0.14 a 0.873£0.06 b 0.826+0.08 b
TS R/ He 31.00£6.53 a 995.364169.10 b 997.264254.52 b

AT AR R RO 22 57 B 3 (P<C0. 05) , R 8RR 22 7R i35 (P>0.05)
Note:In the same row,the values with different small letter superscripts mean the difference is significant

(P<C0. 05) ,while with same-letter superscripts mean the difference is insignificant (P>>0. 05).
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