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Detection of Pigeon Eggshell Breakage Based on Improved YOLOVS
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Abstract: Pigeon egg broken detection is one of the most important steps in the pigeon egg sorting process.
In order to solve the problem of real-time detection of damaged pigeon eggs. this paper proposed a method
to improve YOOVv5's detection of damaged pigeon eggs. First, in order to solve the difficulty of pigeon egg
fine crack detection, the Kmeans clustering algorithm was used to calculate the fitness of the fine crack an-
chor frame, and the detection layer with the anchor value of [7,9, 13,8, 9,12 ] was added to the head

module to improve the feature extraction ability of the fine crack image; Secondly, in order to solve the
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problem of low weight of crack characteristics, the attention mechanism of fusing the reverse maximum
pool layer was adopted to increase the weights of crack color value, thus enhancing the weight of crack
characteristics; Thirdly, in order to solve the problem of the disappearance of the negative gradient of the
detection model, the full connection layer of the Hardswish activation function was used to replace the full
connection layer of the RelLU activation function, to solve the problem of neuron necrosis when the input is
negative, and to ensure the normal feedback of the neural network error. Finally, the pigeon egg crack i-
dentification model was established based on the improved YOLOv5 method, and the 7:2:1 cross valida-
tion method was used to verify the model. Through comparison and verification, the detection effect of the
improved model of YOLOV5 in this paper has been significantly improved, with its accuracy, recall and av-
erage accuracy reaching 98% ., 97.3% and 98.3% respectively, which was 14.8%, 6.2% and 3.4% higher
than the YOLOVvVS5. The detection speed was about 111 frames/s, and the model size was only 4.6 Mb. This
provides a new method for detecting broken pigeon eggs.
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RAEIRM B AR ERNZ Extafte il R XfafHe N 45 XfafIR LR

e. RIARA FRIRBIEIR £ HEINT BHASEER S g AN ERE h. B YOLOVSHE R
HRUTRERBIR Z ExIeRIR MR XteRIR M 45R XfeRIR M ZER

B 8 R4 5 FRAb &R 2 b

3.3 FAREERLUHRELR
AT WA G SCU BT A R SO S, AR SO IS FE A R AU R B AR T . Faster RCNN,
YOLOv3-SPP, YOLOvS5, 2 #f YOLOvS #E47 T 3% F [R] — £ 4l 4 i X) Lb 5288, 45 R L4 3.
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% 3 Faster RCNN, YOLOV3-SPP,YOLOV5, & i# YOLOvS 4 & 4 gk Eb 3%

#E A (Models) Size(pixels) Precision Recall FPSi/s) Model size(MB)
Faster RCNN 640 0. 492 0. 926 6.6 193.2
YOLOv3—SPP 640 0. 813 0. 869 54 323
YOLOV5 640 0. 832 0.911 125 3.4
B YOLOVS 640 0. 980 0.973 111 4.6

458 B R, Faster-RCNN, YOLOv3-SPP, YOLOVS5, 2 YOLOvS i #E# % 43 9K 49.2%,81. 3%,
83.2%,97. 4% ., BIIHE4RH 92.6%,86.9%,91.1%,97. 1%, ASLE B E#E YOLOVS 78 #E i 2R F1 75 1]
7 i KO BORTERBL R AR At B v, 38 T —E R ITRE . ORI R R R, A2
K, HAE 30 Wi/s RS0 T AT LA 2 47 IR HE s U, PR, il YOLOvS A58 LA S A A6 02
4 it

B 1A, BG T SE HEEIILEA YOLOvVS BARITE 25 W4 bn LA 20 T 465 19 YOLOvS A,
FWATE neck 1Y C3 HLH 5 1 Bl 4 19 SE 135 A HLHI A B4R 5 1 X A% 2 S0 B AE i SR BUBE F7 . AT BE A% 0 4f
Hi R B B GURAAIE . AR TR0 1 A A 2R RN A ] SR E B Ak 2 AR TH 23 2 B — 3 o RBURE . AT A
FH 2 — 5 4 S S0RY B A R RIS, K SE MR N ALHIAR AL S . 85 R ) 0 g R Ak 2 B T T L AURRE
FIRCTE 5 [AlA . Hardswish 306 pR8 R 48 32 B4 Re LU S0 R 2 42 2 )5 . 78 AIE T 5 A e
PR E R T . R T Rel U M oR BOTE B A 10 7778 A 0 2 TC IR B0 ) S0, A ot 428 190 4% 4% 25 1E W I
BB 9, KOBORAT T i — LTt

v‘ .
- e
a =] S

d e
B9 @kd SE & A AUH Fe s it SE i % A AU A B A

B35 2 AT, BRI B HE AR REAR LA TR T, R0 5 45 B R BIERE . 3G TR DU 2 Y 0 A R A
SREZTE T AT 20 2L 0 4 A8 R ARSI A% 3R, B X T AE YOLOVS #6878 T 24 450 W] 5 0 % 46 g 28 10 G 0 445 R ik AR
AR iR @A T SE FER AL AR, B AR A 24 80 N A AR A AR A T A O I
A, X YOLOVS BERLT Lo 4 i 24 80 55 R s34 0T 18 15 SR 4P i 21 1E. fEml & W R sl ik 2 )5
R TR 7 ik /A R G T TR AR 0 I R A A AR B A I 2 A T R AL A Bt S e e, &
SO D 3 BRI T K&y 11 00, AHAHRE T 40 G 4 S0 A TDORS BE 42230 20 06 T A Il 3842200 12 00 4, U2 B Y
N AR P DA 32 0. TR UL, 3 P Ot S L 3 Y.

Faster RCNN YE TR BE 2% ) W0 By Be i H bs A6 0 530 3 . 339 Ji B2 3 F RPN (Region Proposal Net-
work) R & 4 B BCH 44 4 fig 16 v B (Region Proposal) , #R )5 X 0607 B AT 9044 40 25 . 7 FEHE [B1 03 R0 &
fEEEHE . Wi, Faster RONN i [R5 T YOLO RAE %, NE 3 B4 - hal LF 1, Faster
ROCNN 1 4 B 55 2 DU o 455 80 v g ARG 110 o 3 A R A ol o i 2 285 ) S 4 A 2 R S 80 9 2. [l i, PR BRI 1Y
FetED € T Faster RCNN B2 1T ZLF YOLO RAIHE . YOLOv3-SPP fil YOLOvS B 22548 K, H
YOLOv5 £ neck #4351 A CSP 4544, Jss 1 W 28 KEAE (4 @l G 8 07, AT 3 = 1 88 380 9 2R e 4,
YOLOvS A5 51 75 A6 0 3 B LR R/ EAE T YOLOv3-SPP BE A, #5580 Pk GE 72 B iR Edmg ik T YOLOv3-
SPP #8, MiseZE () YOLOvS BERUARAUAERE EAE T YOLOVS, 1 H4k& 7 H 5 NAF R > . @43 E
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TR SR A BT G LA A AL 3 R B R A 5 W] 0 A e 3. PRLUtL . 7 8% 1 3R A9 Il 23 PR o
Pert YOLOvS 8k, I HAEPIT5 W #EAT e Al . H A J2 S e A58 2R AG MRS B2 MRS 280 AR AiE 12 BRE )

1) A1 8 38 o 451 A5 2 28 80 L BN Aol P o o AS T 9 SR P I R 0 2= ) 75 O ik Ko 40 3 2R SRR A Y
B DS AT BE s /0 58 A 1 e A

2) T A5 1 B A 2R SUREAE £ HOE BE FE R Y JRF 1 AE neck A9 AFAE 4R BUBEBR R I A Rt 19 SE &
JIBUH] . LU 5 2SRRI A ACER AR R A R AE B R ), 7 — 20 4 v A R ARG K 2

AHFFE A E AR s (& DX RS T H AT 0 TR TES LRMSEA TR 2%
o AEUXT A8 A 450 S A B o ) R ORI A BE R IR, TGk o8 4 SR AR T RN B L PRk, FRATTBCBE A 2 5t i
AR 3 b P2 AT 2L

5 Zig

A G S BT B B M AT 55 B T — R IE T e YOLOVS 12 S0R I Jr 2, 3 3k 5000 34 i
PORBAEAE . BTN 7 T G R R N R T L O X R S ML A 4 R ST Rk 2 N 4 ik 4 2
FTRICHE . A3 RCHE o T 24 300 25 1 A 0 o i 2.

UL BRI, ARSI HE Y TG YOLOVS 4 245088 2R 19 43 18 91 45 0 8% {& E BE {6 T Faster
RCNN. YOLOv3-SPP, X} F 22058 8 1 Ui vEaf 38 5 . 3R BE P, FE e B A b kA7 e il iof o 85 780 5% 38 2R
FERL B IRE AR T 98% . ARSI T 97. 3%, Xk A BRI B AE 0. 09 s LA, JF R HFREE
T ATEWIEZY 30 FPs (9 5 A I v 3t i b3z 7. 12 9 B0 A 0 1 8 ) LAl 2 A Ml 7 RS F B B A4 b R
. I HAIR /MUK 4.6 Mb, AIHERAETE £ . Bk &FER BRI L. & — e KRB E 1
BRI GBIARY AT R Ry R B TR WU O K R B R A R S
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