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Early Detection of Broilers Respiratory Diseases Based on
YOLO v5 and Short Time Tracking

CHEN Jia' DING Qi’an' LIU Longshen® HOU Lu® LIU Ya’nan' SHEN Mingxia®
(1. College of Engineering, Nanjing Agricultural University, Nanjing 210031, China
2. College of Artificial Intelligence, Nanjing Agricultural University, Nanjing 210031, China)

Abstract: Aiming at the significant symptom of broilers respiratory disease like Dyspnea, an early
detection of broilers respiratory disease based on YOLO v5 and short time tracking was proposed. After
the specific optimization of YOLO v5 algorithm, such as the adaptive setting of anchors and the
application of CloU Loss ( Complete IoU Loss), the broiler heads can be accurately identified in the
complex environment and whether it was in the open-mouth state can be detected at the same time.
According to the intersection over union with heads coordinated from different frames, different broiler
heads can be tracked in short time, and the action sequences of different chicken heads can be obtained.
Then the action sequences can be analyzed to judge the frequency of mouth-opening and mouth-closing
combination to detect the Dyspnea dynamically. The experimental results showed that the mAP of the
improved YOLO v5 for broiler heads was 80. 1% , the accuracy of mouth-opening head was 67.3% , and
the accuracy of mouth-closing head was 92.8% . The recognition accuracy of the Dyspnea detection
method based on time series was 91. 8% , the recall was 75% , and the precision was 67.9% . The
method proposed can help to early detect the broilers respiratory diseases in the group breeding
environment.

Key words: breeding white feather broilers; respiratory disease; dynamic behavior detection; YOLO v5;

target detection; short time tracking

0 3= Feratz —" AN SR 8 3 7 SR RE IS T 4+ i
- 0884 0 PR TG R B SRR L R T LU A AN R
SEF RPACHBAL A R N AR L g R AR ERENE TR

Wk B 81, 202201 -26 &R H #: 2022 —03 —30

E£WA: THARHEITRIIH (BE2019382)

EEB N MAE(1993—) & LA, 22 NG gh P A5 BURAF T, E-mail ; 2019212009 @ njau. edu. cn
BIEIEE: LWIEE (1964—) 20, B8 , 1+ A4 50, 32 %8 S ML 38 0038 A5 B AR ML A 5%, E-mail : mingxia@ njau. edu. cn



272 & o Bl B ¥ i

2023 4

X R O EEEREN T E, AE SR K E AN T B
TR N BB B w25, 5 U
PAY K

A FLUS B 5 AL EE 3 T A N R
P00 AR R T T S
T TR AE 1) S TR, G R B e S A
TIE 1 S A e o LWL T 38, B B M & B i
B (. F& 010 [ sh ik R BEAL 2 1m0 XT3y H5
H AT A SE 9T, ML A 25 7 1) i 47 223
ZHUANG 25 35 Al B At B 50 30 1 S8 34 RRAIE , e
SEAREAE 1) o 38 S BL A 2 ) SR T X B B i AT
SN, I X5F FEG B TR RS 1R AT 0, B b o o fy
) PR XS 1 i HREOIR B . ZHUANG 45150 4 45 95 i 2 )
P — b 3 T MR AT B R 2 46 U 22 I 45 A A
V995 005 R 458 1 XS 1 U KR 7 M | OF E 5% 0 S5 R A
TR AE HEAT 40 26, 2R AT X A T 1 B 0
HEAT T LA R0 BE A, AT 0 B 75 R A . He B
A5 A ot A % T S5 A SPRS  [EAR AE SRI XY
22 {5 B EN W LAl L, )RS 56 0 XS o 50 )50
JEE B A A M 4R RO Sk A S A B AR A N R
i L T AR LART R A, 4 15 X0 AR 00 (%) R AE ) 2, R
S ARG o AL 43 28 4 0 AT 6 3 TR B S 5 9 19 1R )
EHR A 92.5% . Brixg 2" %I Faster R — CNN
FE AN X Sk 5309 By il v SCIX IURRAE SR AT 9
XA WEH KA F) 82.66% . LI 217 F| Ji] Faster
R — CNN XJ 38 H&F R AT S 47 A5 0 JF: 78 b At b %
X PR R [R) A 95 4 B 0 6T 38 B R AT R 9T

2 AR 0 2 T LS AR S I TR R S
Y AR B EAT S A B B R S S A

1T 20 28515 S5 P LIRS 1 25 P 451 L 5 I i) A G B 92
FVBIAY A % . FANG %85 e IR 2 28 90 45
PRI P X A [ B A7 B R AT a5 O B 2 25 A 2R,
R 2R DL ot 307 5 78 9 A7 00 I 8 25 1 73 2K, A A6
RLIA LR 52 S o ity 3t ok X Ll sz B 8 B gl iz

O a5 VY

B KRB 5B SE LS TR, JE BULA T 5 DLt
T ST, ZEBR AR i a5 F A 2
WCSPIAT A I rp R 5 s P9 2 AR T U DL b N AT
R — A B, I A RELL T ] 7E 30 s DAL A B
B WCRIAT R, DT 0 T WK A T oy T e 26 0 1 ()
SO, BT A ARG U A S . OKINDA 28170 %4k
X5 LR PR B R, A5 B 0 2R O AT A i 4
FROE S50, 38 8 N TR 28 N 45 45 6 FiRE 78 F 17 955 4
SRS A 525 MER R R 97. 8%

Wi T 5 LA A% e 3R B i AR AU
2 W 5 9 T IR AR D) B o o g R
X 32 R A TR 0 T XS X8 L O W S 9 AT R
i (0 BAE DA B 58 X 7 AT o A R A
MEIX — 7 Z2 1T R AE , A SCHE tH — AP LT YOLO v5
5 L R B S LI 0 O R 0 A 0 7 o il i
B HE 1138 5, CloU Loss™ 5 A4 1k, 52 BLAS
Sk H AR SR 0 5 9K 1145 75 10 20 26 0 AE I A
R 2 52 i 8] H b o7 B8 A8 Ak it — M3t T2 3R L iy
X Sk H A J B [R) R 025 T 3 T2 A 2 I A] Py 1) 4 Sk
ik FURZS T 91, AR B8 00 22 Ak X 3 XS 2 45 47 76 I
87 DRt 8 L A A 0

1 SREmHE

L1 XBRNKREHERETZE

ARSH T 2021 4F 7—8 HAE]T AR AR #
I T HEAT , LI X G A NG A P M SR N T B
JEH) 27 H e PG, 4 K AR 4 XS KR 10 d
AR o TEXCRE S 3 d 2 A BN A% et 50X
R AR, e SRR AR Oy SR T 2 (R B T
MR R X A e A A LR I (SR ARL A 8 W R ) P
v e 0 PRI X S 7AS 52 56 Jir B 4G 00 1) 5C B Bl A5 R AR
FCAR I X 15 Sl ik D A S ) P9 BA R Y 5K
F A GRS A, A REA Sk (AR S B, B iR B
e 1 SRR S FTR o

r 4
>

B1 IR R 3 A 3 1 T A

Fig.1 Movement sequence of Dyspnea

SEEHRE A HE R O 1 920 {2 K x 1 080 12 &
()% 2 (CS — C6C — 3B2WFR ) £ 12 3k ¥k 47401

Bk, BBk 11 5 78 AT R R SR Y AT
filf - BEAT R0 A7 . 9 R BT Sk AR B I TP



%13

PRiE 45 2T YOLO v5 5 J6 i BR IR ) 45 1

3 R 273

1, il 5k S X9 G O 45 emo X B BN BE AT
TN W IR, B B 2 iR,

(a) FER BRI
K2 scmst

Fig.2 Experimental arrangement with camera

(b) SPREHAR

1.2 #EHRE

Xof S A AT 8 1 T8 A PN AR 3 AT O L A5
) 55 A7 I R DT i bR 11 X8 SR AR - BE I X 3 4 R AR
HEAT 43 b B A AP AR 2 it LR I 2 500 i &
15,16 B0 0 B S A5 B nT R R 2 207 i, A
Labellmg {4 647 8098 b v, A 56 AR AT UL 9 F41 11
X3k (head) FK 1353k (om ) B FAR 2
1.3 #iEigse

FY KA =, R Mosaic EKVEL TR A 3

0-0§0801.jpg

0

5o UNIEL 3 PR AR — ERAE P BEALLE £ R 80
Xk L R BEAT BEHLA T | FE DL A S B A, AT
PR IBORT (09 RO AEA o B AT AT LA 075 5t 45 /0
b B, AT = 6 200 2 o 190 205 1) 5 R P T A

2 E-Fi# YOLO vS |38 sk Biri il & ik

YOLO v5 8k & — Fh S i 40 3k Y one — stage
H AR I, 78 A YOLO H bR 46 I 42 44) iy 35 Atk
b SR TG o 22 A B 4 R 7 i S B B R 48
R A YN & B N o T SN T | ¢
T BRI B R eR RS 5 T AT A0 A, A YOLO
V3 YOLO va"* S RIRIAT T — s (K PRSI A
) 45 ¥ 32 43 4 Input, Backbone, Neck Fil
Prediction 4 #5743, Input X H K% & A 3 7,
Backbone == % 5 B KM% (1 47 1E $2 B, Neck 435 %t 42
HCE Y RFAESE AT Rl 75, Prediction S #E 47 ] 5 #24E f5
FR A D0 R o

R A SR IR 88 X Sk A H AR/ IR L2
SRR KX YOLO vS kit Ar e @ ik, JEJI SRrY
U E AL " 4 Gy DU E R~ B 365 4 A S v i ARG T 1 X
Sk/INH AR ;¥ GloU Loss ( Generakized IoU Loss ) 244

CEE A B 5/ AR CloU Loss f

Kl 3  Mosaic %5 $j 3 58 2k 5

Fig.3 Data augmentation effect by Mosaic



274 & o Bl B ¥ i

2023 4

4 bounding box 51k sREGHTTRAA SRR IN S %
2.1 HRNEEEENEEN

YOLO v5 #£ Backbone H* I3 )if | T Focus 4%
¥y 5 CSP 4544, Horh Focus & —Fh U] 7 #8244 , 8 4 4%
1o 73 HE R B i N UG 0 B A /Nl T8 A e AR

PEE AT B . Neck fRIFEfH T FPN 5 PAN 45
PR 2 m A R MR BE, 5 YOLO o Ath 3% 41 AS [l 1) J2
YOLO v5 7E Neck Hrdiffi ] 1~ CSP 4544, fin s 1 ¥
ZEARE RS RE T .

Kl 4 2 YOLO v5 S s 1A ) 45 25 14 14

Backbone

Neck

Prediction

’ Concat CSP2-1

T6x76x255

=

Concat CsP2-1

38%x38%255

I Concat CSP2-1

19x19x255

_ Leaky
. B
Leak:
Leak

-

4 YOLO v5 fE4R A
Fig.4 YOLO v5 framework

2.2 HENHEELZE

LAY e i) i A (anchor) — AR 48 28 96 i 47 T
W, BT — e B0 B = 5 . B AR SO
kK BAR RSTR/N B RE A, 75 24 78 YOLO vS BRIA Y
9 ANENAE RE, A & B GE FH AR B0 198 R AE

K-means 38277 4 7 g — B il S8 A A0 Y
HE R & J7 1 4% )1z W T anchor base H 5 ki ] 55
R R AR I S R . AR RSk
Ak, 56 R BORCHE 45 v i A 508 1 H AR AE , BPASSk H
FRHE , X 3 28 H R AE R SF 37 50— b AR | SR
AR AR, HEAT 2 5 75 20 9 B A5 HE A A K-means
RATTIEAREL O dl b &, B 9 AN A HE i RF

N B4
BEBLS Ik

Rl
T ri e

!

A
| EmEA%

N\ [ Aamraars
NApECERE [

REELCEES
FLe sl

¥ 5 K-means JiF [l
Fig.5 K-means flowchart
T i PGP 38 A B 1 0 B L X A ) R ) R
SiFT AL .
2.3 CIoU Loss
CloU Loss 1 ZHENG 2" it | -5 b 4 4%



%13

PR 2. 25T YOLO v5 5 J i B B Ay X8 FUIE G 5 g % 390 4G ) 275

B AR L R RS R K UE B, 2 X GloU Loss Al
DIoU Loss ( Distance IoU Loss) B {46, 76 /N B #r 6
N S € S S R = RN W

Lcmuzl_[OU(A,B)‘*‘rz(A Bl)/cz+cw (1)

ctr ctr

v

Hrp T (2)
v=i2(alrctanwfg:—arctanﬂ)2 (3)
™ h* h
A A—WHE  B——HSHE
A, — BEINAE 0 i A A
B, —— H ML s A TR
r—— BRI
e——A B /M FIHE 193 A 2K
loU——3TF L
a— R PR AR
v—"T8 i o ek pR R

L¢,,u,——CIoU Loss PR%X

w— T80 A F& FiE

h—— T AE /& B

w*' —— FL S HE G i

b —— FL S HE (i

CloU Loss AJ LA H # fc /M A H AR AE 7Y I 25

R GloU Loss W SR, feff 45 3F #1840 11 45 2]
() 45 JE TN RN A R BT i AR 1 5 R A
K, G R EL S AE 5 00 AE ) RSEARRL R4 v RO,
TRAE T WA AE F, B0nT DL ) J i AE () RF R AT
AP 5 ELHE A RTS8 0, hrh o i S KSR
g5 5 1) B A X8 S /N H bR 5 A D HE B L 5 0 Sk AR
BN Z 5 R R EE TR RS %

3 E T HE e 5 Y M IR B REAT A AR T 75 R

AR ST Xt G2 0 S8 A I W G 0 1) P X 9
2yt /0 VP W% DR A6 25 3 I R RR AL, G v 0 8 A
PR BLAE R 22— Bt 18] A9 5K B W s 84708 b o AT XX
PHIRURSAE , AR SCAR H — o 35 7 6k [ 3 51 #9065 L g
13 RN T7 ¥ % T7 10 2R T 2OF ORI Sk B AR
BRI 7k 5 0 Sk R L P 0 A S S, S e 3 &
T P9 G I ATE AL R LU X A AT Bl 2 B R X8 Sk I S
ST I T LB, ) T X s R B %ok ¢ R 285 1 1) )
W7 LR A5 A AR L 0 K 11 P RS G 4, DT S R
X P % D 3 285 e i 1 G U
3.1 ETFTXHLLMBLBRRIRTT X

i g A A I T 3 R i e it P AR AT A, O
o AN B A H AR S AR R . DI L S
5 W 0 R A G AE 2 AR B 2 2% ot ) 4G
I < A B, 388 e X6 G 4 T -5 2 2% e G

HE 52 I oK Xt 24 i T v % 25 A6 0 AE BE 47 20 5 T
Hop 2 f et s A 00

loU, =1 (4)

X B, — AW EE i A AR

Bl ——Z WS j A K I AE

ToU ,—— P > Far M AE 4 52 FF: L

DL Ry Bl 4 5 B0 TR

d, (lU!'=0.5,1oU, =1oU"")

{-1 (IoU; <0.5)
Krf LU — Y il 55 2 2% WAs: T AE 28 - L

d,,,— S HT WA A D HE 1 2 5

&, ——ZF W 5 AR 0 E 1) 2

ToU™ —— Y5 7iif i A 00 AE o 55 2 25 Wi i) 5

A DA 79 52 5 b A KM

T BRI E 6 B, DLW IR AE 2R 50 )
XF E 2 25 it S TP A8 A T AE 1 A2 0T L, SRS
T A OGS 1 28 T L B K B 2 5 AT S X
3 2 A LRI AT AT — Wk sk T — Yk A T B
0.5 s, WA SCHOS AU AL R 1 s AR B S i,
DLW/ e Ta) it i R A o PR T A O R R X 4 Y
X035 ) i AR, R 5L 50 5 B S 7 WU 03 3y 30 s
— K, B 60 i B B S 2 Wi LA N Y AL A
B, AT 3G 3K G 5 1Y PR BOE BRI, AT S 3 A I T
PSSk H AR B BREE S R — 2 X8 H AR I 7 51 44
JEL8 7Y B S i

RS i

= (5)

now

b=

S

| sRmsHhERS |
v

| BB LA
v

S 55

KERHT S5 351

T ML E
s

Bl 6 Ry v R
Fig. 6  Flowchart for tracking method



276 &l #Hl

L

2023 4

3.2 W IR BRI E Bh 2SR AE 4G
it 1 5 T A2 e XS Sk B B R D 0k 0 3% £
AN Sk H A 2047 L I ) B B2, AR 0 A Sk A i 7 ik
14 73 2 it 45 SR AT 200 3k AR S R AE R 81 O
OCHIH) (1 (5k H) P31, AR IE 2% 17 51 45 31 45 22 I
AT A5 O V1R B R AR, AR5
Ny,

5= (6)

A T—— LWL ], s
Noy——T B[] PY 0 1 ARAS KA 1 k5L
S0 1R KA 1 4505

MR T4 5 B DA Sy 2 P R TR RS

4 XWERSHH

4.1 LigIt
4. 1.1 SLEAEAR IR E

S G 0 A Bk SR N B T IR AR
6 B I DR X R B O R AT 080 A AT L A5 B RO
2 207 W&, A 55 X FUAS [R) I ) A TRDR 28 9 3 S 1
Dl N T HEAT X 3K %E 55 hR 8 B0 E , B 70 45 B30 E
15 head (F1 3% 3k ) Fl om (5K HXS 3Kk ) PIFNIE &L, P
FibR 25 53045 1696 .1 710 4>,
4.1.2 SLEIFM IR AR

LRI R TE - WS R 7 D Rl = B 7Y AT K RES
AT 48 bn 2 B8 P KK B (AP) 550 X085 B2 49 {H
(mAP) ,XF T4 1 P 18 PRI XEE A A0 A0 501) 158 0 R P e
B3 NS UER A PRI
4.1.3 SLESHOE

AR SR XS 3G 3k /s H AR R 45 02 75 5K W A4 )
i Bt YOLO vs B9k, 36 Uk 3305 09 A R, 18
JIT A B S B BRI 2 B B AR OC S RO IR — B
THOLF X YOLO v5 553k 5 kit YOLO vs Bk AT
Yt . i i GeForce RTX 3090 GPU, CUDA i A<
11.0, Pytorch g4~ 1.7.0, OpenCV R/ 4.5.2, 3£
WS BBCE MR 1 s, YIZRE ks ik
LB s Sy 7:2: 1,

x1 XBSHERE

Tab.1 Experimental parameters setting

S8 BE
A GPU 4y e & R 4K 8
VIES o Nl 200
Wl 2 2 R 0.01
&SRS 0.000 5
)t 0.937

4.2 E T YOLO vs B BHRKNERS
ST
BEXTAG Sk H bR A I S5, 72 50— I R S 80 s

T, M RAF sk #E YOLO v5 Ry R0 5, % Bk # YOLO v5
5 YOLO v5 Bk b AT 4 S0 36, 3 2 Ry 90 g 4%
Ferhr APY SR B T A8 Sk S £ 38 B o 0 R, AP Bk
10 Sk 5P 149350 ) o Tl R

K2 AEEELRMPRLE

Tab.2 Comparison of different algorithms

g R AP /% AP /% mAP/%

100 90. 30 48.90 69. 60
YOLO v5s

200 91.40 59.20 75.30

100 90. 90 54.90 72.90
Bk YOLO v5s

200 92. 60 61. 60 77.10

100 91. 10 52. 60 71.80
YOLO vSm

200 92.20 65.70 78.90

100 92.90 57. 00 75.00
Bk YOLO v5m

200 93. 40 64. 00 78.70

100 90. 20 56. 60 73.40
YOLO v51

200 91.70 64. 40 78. 10

100 92.20 60. 70 76. 40
ik YOLO v51

200 92. 80 67.30 80. 10

H12e 2 AT UL, 2kt YOLO v 53032 7 7 S0 5 46 4
P4 b RE IS BN B ROR , X 18 A [R] 0 28 25 ¥4 T
55U HE U B0 0 A0SR AT X LE, AT L 3% 1 2% 5
T AR AE ] 32 IR 5K 1A Sk Com ) TR RO 19 H
A, %5 P M 3k (head ) BRI RO S A — B, I 2%
R ry g R AR L T X — B A I
GREE U MY BT, A SCRE Y AL ROR 2 A
WEAR, [ FE 75 YOLO v51 % 2% 25 14 1, 100 & ¥k i)

mAP $TF 3 AT 40 4, (1 7E 200 % Uit AP, $T)
11 AT 4 2, AP H2 T 2.9 AN 45 45, mAP HUR T
2 F AR O SO A A O T T VI 5 T A A
NI

7 gkt YOLO v5 78 A ] 9 4% 45 #4 F 19 4t
SAEAE A2, I 8 it YOLO vS 76 A [l ) 4% &5
T A R R 2

ph PR 7 AL i Y A (R B I 2k R
R 100 T /0, G e R 0 AE [ 0 45 2% B & CloU
Loss , 71 4 T HE (372 55 R~ P o 1) 20 52 HE 38 3, ¢
{5 BEBRAE S o Z VR B AR N 2 5| 3 2 43 /AT
55 %o WA 9 R0 50K o 3 2 A B 2 % A AR Ik i
TG /N o PR A5 26 8 b 3 TL A B 5% bR B
1,76 200 5005 BICEL .

F 8 A L, AR SCRT 4R Y e YOLO w5 45k
TE AR 7] I 2% 435 49 F AF head (195 511 A% S0 3 g, T 4
R (9 190 25 S5 B 45 32 T om B RU M R 8, AT A1
A AR T

AFXE YOLO v5 3T T A HE F1 35 B 1% B 8 fie



1M BRA: 2. F2T YOLO v5 5 %0 IF B 55 (0% X 5 I 1% 5065 9 o B 1 44 ) 277
030 e R 030 — R T 030 — R
0.25 —— BfFER% 025 —— GEERE 0.25 —— BfER%
- R SR e
0.20 —— R 0.20 —— RS 0.20 —— R

0 50 100 150 200 0 50
AR
(a) YOLO v5s M2%

(b) YOLO v5m[¥2%

1$
100 150 200 0 50 100 150 200

BESAv iR WAE K

(¢) YOLO v5l [

P 7 ik YOLO v5 533k B 46 5% R 28 fh h %
Fig.7 Loss curves of IM — YOLO v5

100 100 100
8ol sot 8ol
g 6of & 60t & 6ot
ﬁ 40t i 40t E 40t
— — T —
20 —ikHEL 20F — kAL 20F  — kA%
— — —
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
A% A% A%

(a) YOLO v5s %%

(b) YOLO v5m [ 4%

(¢) YOLO v3l [ %%

8 Wik YOLO v5 B kM i R — 47 B gl £k
Fig. 8 PR curves of IM — YOLO v5

GloU Loss 25 CloU Loss 224G b #24E , 2 4 %) 38 3k /)
FI bR (046 00 25 SR A5 2048 T, 76 200 8RR T, ik
#E YOLO v51 8 3 9 APYY, R 92.8% , AP%)
67.3% ,mAP Jj 80. 1% , fig 3 Ay e ff b i1 51 it 52 2%
BT ARG/ H xR, RES 1 A ik 1
4.3 E-TrFEF 56 MR E ¥E1T 5 4 55 36 s R
5aH

4.3.1 i RSSO 5 4T

Xk X8 LI R S 50 25 A G 0 194 R T A i
T EN ) SR P 5 3 )8 T — HO B 2 e 47
i I) 18 38 Sk BRI,y /D T REXS s sh il B P i S

AR A LSRR o G R AT 5K R, B — sk H
— P E R 22 0.5 s, B AR SCHIELL 1 s A3
5 T 4 3 J3E 8 A A0 Ay Ak B DA sk 2 b Ta] ot TR A, OF
it 30 s B e — RS % W LLE NS S AR O, 12
e R ) T

K9 NS g3 —2 -3 BRI A B 2R,
JE& 75 e 47 v s W 1] 4 I B] TR B 240 2 3 s, ] B R 41 2
T 1) A P R AR o T T AL L R R e A L
LI A Je BRI 5k S B T R WA XS Sk AR
G5 R L, I 0 IBCXE AN A Sk ) e I 30 A R 8
oy T 225 iUAS e X S 8 4 45 5 B0 Sk 2 5

P SV D0 T Y 3G A, S

PO I B OR

Kanz1-o1 4 12:20:16

Fig.9  Short time tracking effect



278 &l #Hl

Moo 20234

W PRIXE S 2547 o 1) — 0 B — E 2 H M fE .

H T 7E T B B K IR 4R Sy 1R L
FI G, 2> P BE P AR TG Bl el /b S5 B0, AR SCTT vk
i ECHRBR AR T S A 4, A SO X 5208
TEFF NG, i ZEAG I 1Y) 2 12 v R A AT A IR I A X
AR X B JIF LA 75 B I ] 9 B 43 PR3, 30 S 4
HH B 3 T 22 I L B0 JL I 8] B R D7 9 AT TR SR G
(1 AR T I [ BR 2 -5 B0 R 3 B AR I, S8R g o
4.3.2 IR DRI A B 25 0 ROCR 5 0 A

HRAE 4. 3.1 5745 B B9 25 5L 0T s AR 1 3l
FERPH, L0 AU 1, T ARER K 11 B A 7] 38
ARI 01 45 8 JF i i 01 A BLidy i BLA 3 1) Wiy
T AT ARG UM I R R B0 o BRI 353 AL AT A
Bt AT I, A A RN 2 1 min, i S A7 I 0
PR XS LA AT 48 A, 1E H X8 LM 305 4>, 3% 3
SR AN TR - B e W s 0 TR0 R TR PN R A
X R ER G5 S R B AR Y 81 5l i s A e A A e
F4 X8 LI IR K

®3 MHREMEFRLIANER

Tab.3 Identification results of Dyspnea

W 19 B .
9 R A

1 +--000100001000000000000000 - 2

3-1-22 3 +--000001000001000000000100--- 3

6 +--010000010000001000000000--- 3

0 ---001100111110001001100010--- 5

3-2-15 1 010---011001100011000110001 --- 6

2 ---000000000000000000000000- -+ 0

0 010---001000011100000---0100--- 4

3-3-30 2 011000110000000000---011000--- 3

3 ---0001000000000---000110000--- 2

3 oy K I 25 2R A (R — MU B P A
I7] 2 1) S R AT R O BRI A5 Y 81 il g 01
B W 2 5 A7 0 W8 TR X7 0, 4 0 7 B B

3 R B LA 1 W R B A Ay SR A A R I RS AR

DA W8 R S AL 500 A SO0 = A, D) I R e 4 51
AEA A Sk 36, W I H 3 I A0 1 O 288 I I IE F
UL RA R 17, IR W PR e R AR A R 12, 5 A
A &5 AR P, HERT RN 91.8% , H AR Ry
T5% NEHEF N 67. 9% , 0] LL#E Hy i f Hi 4G 00 7 4
HIE 7 A7 I W R S R A L

5 it

(1) 3 —FhIE T2 YOLO v5 X8 B g 5
PN LR I i o 8 M HE YOLO v5 5303k X 3
Sk B ARSEAT R I I TR0 J& 75 S 5k RS OO B R
T35 I B A Sk S bsk ) R B v o 0 31 0 X Sk H
FriEAT B 25 @lA o A, R4 7 T 8] 4 5% 1, SE XS H
1) 5 ) B 5 Bl 1R P 90 8 B AR B 2 A I 91 it A7 R
W AT > R 308 ek I R ) T 23 A 0 A RS b R R A
X LI R PRI XE B4R

(2) BF X5 HEF 0G rh F2 50 A 58 B2 4% Sk /0 H bk
XE DL A5 (] 8, X YOLO v5 H s I 545 1 30F 47
HE H 36 b % & CloU Loss s #: %8 f fb, st i YOLO
vS1 OB i APDD L APYT L mAP 4 Bl R 92.8% |
67.3% 15 .80. 1% , A% YOLO v5 B4R 7 1.1 2.9,
2ANE S BT ST SR S ) I W TR R T
R W 77 3 38 1o 56 F A I He B9 XS Sk H b e R] B
T3 VR AT REXG Y R HAS R B ) R R 5 B AR 51 3k
B, TR B 1 A0 A0 B2 1) Bl AE T 1) K W 2 S AT
W 152 PRI A L, A %6 R 91. 8% , R Iy 5% K
HER N 67.9% |,

(3) LA PRI XE 3 285 R AE A 0F 50 0 47 % g
W2 3 95 9 - ST ARG DU 1) FF 5, PR A R 0 X Sk R
AIE I DA ik Ay 5 itk 4G 00 A A Hp 2 A A A I W PR HE X
H A Yk SR AR A T IR T R e Y LI o R
Hrs%,

2 £ x #

(1] .. JE R RS s RUR TR B ik [T]. BB E RS 2 ,2018(10) (139,

TAN Qingxin. Efficient feeding and management method of cage broiler [ J].

Veterinary Medicine,2018(10) :139. (in Chinese)

Chinese Journal of Animal Husbandry and

(2] Zde. WAIESR M IR BB [T]. 3 MOa 05 B2 ,2021,42(2) :36,38.

LI Long. Feeding and management technology of cage broiler[ J]. Jilin Animal Husbandry and Veterinary Medicine, 2021,

42(2):36,38. (in Chinese)

[3] CARPENTIER L, VRANKEN E, BERCKMANS D, et al.

Development of sound-based poultry health monitoring tool for

automated sneeze detection[ J]. Computers and Electronics in Agriculture, 2019,162. 573 - 581.

[4]
[5]
(6]

AHMAD B, MOHAMMAD S, ABDOLHAMID S. An intelligent device for diagnosing avian diseases: newcastle, infectious
bronchitis, avian influenza[ J]. Computers and Electronics in Agriculture, 2016,127.744 —753.

MAHDAVIAN A, MINAEI S, YANG C, et al. Ability evaluation of a voice activity detection algorithm in bioacoustics:a case
study on poultry calls[ J]. Computers and Electronics in Agriculture, 2020,168:105100.

ZHRsE, VIR, XeHT, AR JETECEOR Y 1P PR R R N B [T ] m ARl R AR, 2020,43(2) 2372 - 378.
QIN Fuliang, SHEN Mingxia, LIU Longshen, et al. Study on recognition algorithm of white feather broiler cough based on audio
technology[ J]. Journal of Nanjing Agricultural University, 2020,43(2) :372 —378. (in Chinese)



5013 PR 2. 25T YOLO v5 5 J i B B Ay X8 FUIE G 5 g % 390 4G ) 279

[7]

(8]

[9]

[10]

[20]
[21]

(22]

[23]

[24]

[25]
[26]

[27]

B, HubA, X7, 5. SET ZIGBEE fHIRE AR M AOG AR R a [T]. BHEEH Sk, 2015,12(8) :48.
ZHONG Yifeng, XTAO Hongsheng, LIU Ning, el at. Breeding chicken temperature measurement system based on ZIGBEE[ J].
Science and Technology Innovation Herald, 2015,12(8) :48. (in Chinese)
M. TN 2 6 2 T 2R R TR TR & 1 IR R R IR I I S B 5 [ D] BN WV R A%, 2017,
YANG Wei. Development of wireless wearable sensor equipment for monitoring layers’ body temperature and experiment
research[ D]. Hangzhou:Zhejiang University, 2017. (in Chinese)
MCMANUS C, TANURE C B, PERIPOLLI V, et al. Infrared thermography in animal production:an overview[ J]. Computers
and Electronics in Agriculture, 2016,123; 10 - 16.
LWIER, RS, X, 4. JETLZLAMARUR I P IS AR A 7 i [T]. gl AL 24, 2019,50(10) ;222 - 229.
SHEN Mingxia, LU Pengyu, LIU Longshen, et al. Body temperature detection method of ross broiler based on infrared
thermography[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2019,50(10) :222 - 229. (in Chinese)
WANG Jintao, SHEN Mingxia, LIU Longshen, et al. Recognition and classification of broiler droppings based on deep
convolutional neural network[ J]. Journal of Sensors, 2019:3823515.
ZHUANG Xiaolin, BI Minna, GUO Jilei, et al. Development of an early warning algorithm to detect sick broilers [ J].
Computers and Electronics in Agriculture, 2018 ,144 . 102 - 113.
ZHUANG Xiaolin, ZHANG Tiemin. Detection of sick broilers by digital image processing and deep learning[ J]. Biosystems
Engineering, 2019, 179 106 - 116.
AT, BICH, BN, G ST HLERIL R BN 6 A A R I vk [T ]. HLEs AR SR, 2014(5) .23 -25.
LI Yashuo, MAO Wenhua, HU Xiaoan, et al. Sick chicken detection with chicken crown color based on machine vision[ J].
Robot Technique and Application, 2014(5) :23 -25. (in Chinese)
BRI, SRERRS, HEWERR, S5 T SLARAR AR XS RN T AT S [T ]. AR AL A4, 2018,49(1) 251 - 57.
BI Minna, ZHANG Tiemin, ZHUANG Xiaolin, et al. Recognition method of sick yellow feather chicken based on head
features[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2018 ,49(1) :51 —57. (in Chinese)
Whie 52, 5. 26 T DONN FRAE -5 09 0k 8 905 38 R0 B 58 [ ] 22 M0 SC B2 Bg 22 4z ( F AR B4R ,2020,34(2) 179 -
84,104.
CHEN Zhangbao, HOU Yong. Research on recognition of fine-grained sick chicken based on DCNN feature fusion[ J]. Journal
of Lanzhou University of Arts and Science ( Natural Sciences) ,2020,34(2) .79 —84,104. (in Chinese)
LI G, ZHAO Y, PORTER Z, et al. Automated measurement of broiler stretching behaviors under four stocking densities via
faster region-based convolutional neural network[ J]. Animal, 2021, 15 100059.
FANG C, ZHANG T, ZHENG H, et al. Pose estimation and behavior classification of broiler chickens based on deep neural
networks[ J]. Computers and Electronics in Agriculture, 2021, 180 105863.
R AR R T ARIRNE. BE T RE 2 I B REFR XS RAT MR O SRR [T ] Tt Rl 2 22 41,2021 ,44(2) <117 — 121.
LI Na, REN Haoyu, REN Zhenhui. Research of behavior monitoring method of flock hens based on deep learning[ J]. Journal
of Hebei Agricultural University, 2021, 44(2) :117 =121. (in Chinese)
OKINDA C, LU M, LIU L, et al. A machine vision system for early detection and prediction of sick birds: a broiler chicken
model[ J]. Biosystems Engineering, 2019,188; 229 —242.
T A5 XY MR R E AR BTA [T]. HACE #,2021(7) .3 - 4.
YU Dongliang. Prevention measurement of ILT[ J]. Contemporary Animal Husbandry, 2021(7): 3 —4. (in Chinese)
FEAN A X WL E SR 2 W [T ], F &l ,2021,32(12) 1163 - 164.
WANG Xinjie, HOU Libo. Diagnosis of common broiler respiratory diseases [ J]. Livestock and Poultry Industry, 2021,
32(12) :163 = 164. (in Chinese)
AR X I W 0 14 o e T B R R [T ). P Sh ARk ,2021,23 (10) :55 - 56.
LIN Zhibin. Pathogenic characteristics and control measures for broiler respiratory diseases[ J]. China Animal Health, 2021,
23(10) :55 -56. (in Chinese)
ZHENG Z, WANG P, LIU W, et al. Distance-IoU Loss: faster and better learning for bounding box regression[ J]. arXiv
preprint arXiv:1911. 08287, 2019.
REDMON J, FARHADI A. YOLOv3: an incremental improvement[ J]. arXiv preprint arXiv;1804.02767, 2018.
BOCHKOVSKIY A, WANG C, LIAO H. YOLOv4: optimal speed and accuracy of object detection[ J]. arXiv preprint arXiv:
2004.10934, 2020.
BRIEIE TG DL, 220, 55 555 B BN 248 10 4% 22 22 e AiF Rl 5 1 K-means S 61 IRAE G RO7 L [T iH R AR,
2019 ,46 (5] 1) 215 -221.
HOU Yuanyuan, HE Ruhan, LI Min, et al. Clothing image retrieval method combining convolutional neural network multi-
layer feature fusion and K-means clustering[ J]. Computer Science, 2019, 46 (Supp.1): 215 -=221. (in Chinese)
I, BRE AR TR RS R YOLOVA BERITE [ 225 38 2 HARK TN (W RE T[T ] #1157 ,2021(18) 1105 - 106.
GAO Yang, CHEN Xumiao, ZHANG Haoyu. Application of improved YOLOv4 in multi-target detection for automatic driving
[J]. Electronics World, 2021(18): 105 —106. (in Chinese)
KA. 25T YOLO v3 Bt N4 T AT IFIEM I D ] KF & AR ,2021.
ZHANG Weiwei. Study on hands gesture of human and vehicle interaction based on improved YOLO v3[ D]. Changchun: Jilin
University, 2021. (in Chinese)
K sE A0 T s L 5 19 K-means RGNS [T]. 5L 5 85 T.#2,2020,48(8) : 1831 - 1834,1839.
FENG Yongliang, LI Hao. Research on improvement of K-means clustering based on genetic algorithm [ J]. Computer &
Digital Engineering, 2020, 48(8) :1831 - 1834,1839. (in Chinese)



