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Study on the method of detecting dead chickens in caged chicken
based on improved YOLO vS5s and image fusion

ZHAO Yiming,SHEN Mingxia® ,LIU Longshen,CHEN Jia,ZHU Wanjun

(College of Engineering/Key Laboratory of Breeding Equipment, Ministry of Agriculture and Rural Affairs,
Nanjing Agricultural University, Nanjing 210031, China)

Abstract ; [ Objectives ] For the problems such as low degree of automation of dead chicken inspection and time-consuming and labor-
consuming of manual inspection in the large-scale breeding environment, the dead chicken detection method based on the image
registration and fusion algorithm and the improved YOLO v3s was proposed. [ Methods ] To enhance the saliency of the dead chicken
target features,the SURF algorithm was combined with the RANSAC algorithm to match the feature points of thermal infrared and
visible light images. The affine transformation model was used to obtain the registered image. The wavelet transform was used to
decompose and reconstruct the images to obtain the final registered and fused image. To reduce the interference of background
information on dead chicken target detection and improve the detection performance of chicken occlusion, the YOLO v5s object
detection algorithm was used as the basis. By adding the SE attention module and applying CloU_Loss and DIoU_NMS to the original
model , the improved YOLO v5s-SE model was constructed. [ Results ] The correlation coefficient between the registered and fused image
and the source image reached 0.86,reflecting a good registration and fusion effect. The detection accuracy and average precision of the
model on fused images were both higher than those of visible light images and infrared images, and the detection accuracy of the
improved YOLO v5s-SE on the fusion data set was increased by 3.3% than that of the original YOLO v5s, and reached 97.7%.
[ Conclusions ] By using the improved YOLO v5s-SE, the due detection speed was ensured while the detection precision was improved.
The method can meet the requirements of real-time detection on the dead chicken during actual production.

Keywords : caged chicken ;dead chicken detection ;image registration and fusion; YOLO v5s-SE
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Fig. 2 SUREF algorithm feature point matching effect
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Fig.3 SURF+RANSAC algorithm feature point registration effect
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Fig. 6 Registration fusion image of thermal infrared and visible light
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Table 1 Evaluation indicators of image quality
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Table 2 Statistics of quality evaluation indicators based on image itself

H i Ei=27N A g AL HMER e R
Day-old Index Visible light image Thermal infrared image Fusion image
5 {5 B Information entropy 7.73 6.62 7.51
SRR E Mean gradient 52.08 18.31 45.63
25 {5 B Information entropy 7.68 6.56 7.48
SEHBRE Mean gradient 52.12 18.22 45.97
45 {55 B Information entropy 7.65 6.51 7.47
SRR B Mean gradient 51.98 18.14 45.36
YT 1.52 149
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Fig.7 Statistics of mutual information and correlation coefficients between images
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Table 3 Comparison of model effect

o PO 1T/ MB o W%,/ % S R s

Model Memory usage 03 Precision Single picture detection time
YOLO v5n 4.5 89.1 90.2 4.8
YOLO v5s 15.4 95.1 94.2 5.6
YOLO v5m 43.2 94.8 94.5 7.4
YOLO v51 91.9 95.3 94.4 10.3
YOLO v5x 174.1 95.2 94.2 17.9
EfficientDet-DO 36.8 90.7 90.1 5.1
R-FCN 126.5 95.5 95.3 22.4

H mAP  FRZSFE L BIE N 0.5 B394 BEHI(E (mAP) , R,

Note:mAP 5 indicates the mAP value when ToU is 0.5. The same below.

i R LR YOLO vSs B Ak 1Y YOLO v5s-SE B vEAE 3 AR S A7 PERE VAL , — A
AR TR RETR PR AN 4 PR

A FE 4 AT X T AT, AT LSRR A AR RGN o SR AIG, AU 31.3% , Bl AT WG EHRAE A
RS AMELLHEATZERS IR . A% T BLEE YOLO v5s, YOLO v5s-SE 7 filt& %5 42 546 0 i o 28 LA K 4 [l
ROPHNKE] 97.7% M 97.9% , 18R B TF 3.3% 1 3.7% ,mAP, 3- T} 3.1% ,mAP, 5, s 32T} 6.6% , TEK
BT, YOLO v5s-SE Aol I IR HY BRAE R, R0 1Y YOLO v5s-SE 5% BUAE CREAS I 2 B2 149 [m] 15
P T HEXG R I A

AP 13 AT 0L il R IE SE VI 2R YOLO v5s-SE I mAP 5,005 355 0.63, B & 5 TR 4E YOLO v5s ()
0.53,
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Table 4 Comparison of performance indicators of data set

¥ =gl y % % A B
Bt e e/ % #1815/ % WAPy /% APy go/%  TIREUT RN /ms
Data set Model Precision Recall Single picture detection time
GRS YOLO v5s 31.3 96.7 32.1 16.1 5.5
Visible light YOLO v5s-SE 39.5 97.2 41.1 18.9 5.5
L hh YOLO v5s 61.3 72.2 59.2 324 5.5
Thermal infrared YOLO v5s-SE 79.1 75.4 64.3 45.0 5.4
o e YOLO v5s 94.4 94.2 95.1 54.9 5.6
Fusion YOLO v5s-SE 97.7 97.9 98.2 61.5 5.4

T mAP 5. 05 TR 38 LI FE 0.5,0.95 ] Z [H] 4% 0.05 HL—1K mAP {i, 285 BF-HIME

Note:mAP 5. 45 indicates that IoU is measured every 0.05 between[ 0.5,0.95] ,and then the average value is computed.
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Fig. 13 Comparison of mAP, .., during

training with fused image dataset
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Fig. 14 Detection effect of 9 day-old chicken
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Fig. 15 Detection effect of 34 day-old chicken
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Fig. 16 Detection effect of 9 day-old chicken before and after improved model
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Fig. 17 Detection effect of 34 day-old chicken before and after improved model
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