201849 f N A1 =2 5 49 % 559 W]

doi;10.6041/j. issn. 1000-1298. 2018. 09. 004

ETHESHUETENTEPRABEITRESEERMN 7

HAE'? FraA BEAMN? xkw? BpEX? F g

(1. B R K2 T 240, FE At 210031 2. VTR A R REIL AR L 25 & F N S0 %, B9 At 210031)

W WAL AR XSRS M T ZRAE, S I P RS B AT 25 A TR A Sk Pt a2 S 0 T —Fp A
T2FHEAS S0 XS BEAT R TN U5k 1207 A SR SR R XS B R B B R P iR 22 P RO TR S
B AT R P 1R I R A A OGP (TR E RESHIH 0. 805 1.,0. 793 5) , MRk LRGBS HAE S5
SRR, T CAL 5 PR | DL B SR R A Jfﬂﬁj‘%’ﬁ BE PR 22 5 W HR RO A S RHE AR B 2P ARTT
SIFRIERE ARG 3 GSO ~ GS4 L2, SEHUXF PR BEAT IR AS HEAT TV FHI A . SR 45 R 3R I i AL BT X GSO ~ G4
SIUEF RN :66% T1% T4% 98% 95% ,B&IRIMERR T 78% , AR I VE Ay FL I BEAT R AG T, Ry 375
H Ay SE AN S By AR A Pl i Rt S A

KA . RGBAT; BRI, BRI, SiRE,; FSafadl; R

hE 4SS TP391; S831.4 XEkERIRED . A XEHE: 1000-1298(2018)09-0035-10

Evaluation Method of Limping Status of Broilers
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Abstract: The bird gait score (GS) is an important tool for evaluating the gait status of broiler. GSO ~
GS5 corresponds to the broilers whose limping level varies from low to high. The level of limping is used
as an important indicator to measure the health of broilers. At present, traditional methods for gait
assessment of broiler are mostly completed by visual inspection. The process is time-consuming with low
standardization. The dynamic feature variables extracted from video were used to evaluate the gait status
of broilers based on decision-tree, and a fast, stable and non-contact broiler gait evaluation method was
explored. The experiment was conducted at Quanjiao Broiler Breeding Center of Wenzhou Group, from
December 2017 to January 2018. A total of 260 broilers ( GSO ~ GS4) were selected. Each broiler was
subjected to twice walking-experiments. The experiment was conducted in a special broiler walkway. Two
cameras were placed on the opposite side of the walkway and at the top of walkway, and videos were
collected horizontally and vertically. Each frame of the video underwent image reorganization, filtering for
pretreatment in HSV space. The broiler projection area was calculated by the least squares ellipse fitting
based on vertical image, and the dynamic parameters such as the walking speed, stride-length, stride-
difference value, and walking steps of the broilers were calculated based on horizontal image. Based on
the study of the dynamic parameters of GSO broilers, the linear fitting relationship between walking
speed, stride-length and projection area of broilers was obtained by the least square method, the
coefficient of certainty was 0. 805 1 and 0. 793 5, respectively. According to the fitting results, based on
the different top projection areas of the broiler, the ideal stride and ideal speed of the broiler were
proposed. Then, according to the difference between the actual value and the ideal value of the
parameters such as stride and speed, the abnormal index of dynamic parameters in broiler walking was
defined. Taking the anomaly index, including speed, stride and step difference as training attributes, the
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C4. 5 decision tree model was optimized for learning and post-pruning. Totally 520 data was verified by a

10-fold crossover method to obtain the classification result. The accuracy of GSO ~ GS4 classification was
66% , 711% , 714% , 98% and 95% , and the overall accuracy was 78% . The above results showed that

based on the dynamic multi-feature variables extracted from video and decision tree model, the

quantitative evaluation of limping state of broilers can be achieved. The research result provided a method

for assessing the degree of non-contact broilers with high accuracy. The method can be used as an early

detection tool for identification and early warning for broilers limping, which provided support for the

realization of farming automation and animal welfare industry upgrading, which had certain practical

value.

Key words: broiler limping; gait score; image processing; step difference; anomaly index; decision tree
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Tab.2 Basic condition of experimental broilers

BB GSO GS1 GS2 GS3 CS4
i 61 66 58 42 33
S E/kg 0.9+0.10.9+0.10.9£0.30.8+0.20.8 £0.2
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Fig. 1  Schematic of broiler gait collection device
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Tab.3 Calibration test results

B3 WIF A% B/mm K/(mm-{3% 1)
1 58 100 1.72
2 58 100 1.72
. 3 61 100 1. 64
AR 4 57 100 1.75
5 63 100 1.59
TIE 59.4 100 1.68
1 53 100 1.89
2 57 100 1.75
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Fig.2  Process of broiler sequence gait image
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Fig.3 Schematic diagrams of broiler body segmentation
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Fig.4 Diagram of broiler body and leg separation
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Tab.4 Key feature definition and description
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Fig.6 Broiler shape parameter distribution
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Tab.5 Comparison between original features and

abnormal index

P V/(em-s™h) V., S/em S, D/em D, F/s!
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G4 3.47 24.69 4.89 41.34 1.76 42.19 0.71
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