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Bird’ s nest detection and positioning algorithm of overhead line based
on cloud-edge-end collaboration system
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Abstract: Aiming at the problems of low timeliness of single centralized data processing in the cloud, low accuracy of bird’ s nest
detection on overhead lines, high consumption of model’ s arithmetic power on edge computing devices, and inaccurate target
localization, an algorithm for detecting and localizing bird’ s nests on overhead lines based on the collaboration of cloud-edge and end-
end is proposed. The algorithm solves the problem of low efficiency of centralized processing in the cloud through the collaboration of
cloud, end and edge, and solves the problem of unclear images due to angle and light through the collaboration of cloud-edge data
visualization. In order to improve the accuracy of bird’ s nest detection on overhead lines, the algorithm is optimized on the basis of
YOLOv5x model. First, by replacing the C3 module in the backbone feature extraction network with the C2f module, and adding the SE
(squeeze and excitation) attention module in the last layer to improve the model’ s ability to detect small targets. Secondly, the
activation function is replaced with the Mish function to solve the problem of neurons stopping learning due to the saturation of the
training gradient. In order to reduce the model’ s consumption of computing power on edge computing devices, the improved model is
pruned and fine-tuned to reduce the scale of model parameters. Based on this optimized model, a 3D target localization algorithm is
proposed, and the localization results are corrected by combining with the GIS ( geographic information system) system, which achieves
accurate localization of the detected target. The experimental data show that the mean average accuracy of the improved model reaches
93.25%, which is 3. 44% higher than the original YOLOv5x model, and the pruning rate of the optimized model reaches 45%. The

detection target is able to locate to the corresponding pole tower after 3D spatial modeling calculation and position correction, which
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effectively guides the staff to quickly and accurately eliminate hidden dangers.

Keywords : cloud side end collaboration; overhead line bird’ s nest; YOLOv5x; target detection; objective positioning
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Fig. 1 Framework diagram for cloud-side-end collaboration
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Table 1 System parameters
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Table 2 Comparison of the effects of ablation experiments

YOLOvSx skt i HREMABYMB  mAP/% KA E]/ms
Joekitt 175.0 89. 81 18.2
Caf 239.1 91. 86 20.9
C2f+SE 242.3 93.23 21.8
C2f+SE+Mish 242.3 9. 16 23.9

2) IR HUN FH LA V2 H LRSS TR A RS A %
B RS RV TSI A Sk T B R A A A e e fE
BRI G DL S TR 5 AR R S 3 R AN T
W AR ARG I M RE . IRKEE R 3R 3 R, mAP1/ % —
T2 Ay SR B PR 80 DAy T 1 AT 2 IS ) G 10 - 185 82 144
mAP2/ %o—F2 g B E TR AN 10% A5 5B AN (FA38E IR 2
A DCERAME) Z 5 PR B, A, TEER
G5 i ARSI 4R I T A S ARG RS B2 34 R e L2 2K
5 Y YOLOvSx A5 70 6 INF 2 0 A 0 ek B8 3K 4 A4~ 4
T b B o AR AR T A A T 18 5 B
AR, Rz IDRS B2 R AR IR B B (I, AN I 4. 49% X EL R
FASTERE RO DL & B, BT Faster R-CNN G i 455 7Y J
i E% 22 W 2%, T LA S A 3 B 2L B AR B3 R 4n YOLO

ZYEE KSR 96. 3 ms, HEFLIF A4 K, Faster R-
CNN #:90 mAP 5 71.83%., FEAll YOLOvSx A& A6 ) & S
ORI RS B R U 3 ) B & F YOLOV3 #5 AI H
YOLOvSx BBAFR L /N T YOLOV3, {H 2 46 0 A 2 44 9%
SKARFNESR . B YOLOvSx K6 IS 5 35 3 94. 16%
SR AERFIESEEUY BER FH T C2f R4 5% €3 itk
Z 5 AR T 2 0 U RRE 1 HAE T ARRAE
PEEUM LS 1 i 5 — )2 IR N SE T 3 1 B bk B B 45 K
Cof PREA MR BT 1 , FEAH R B 2- ST RE I 2 T K
XFYNGRAT55 A FOME R

T X AR AT s g VI 2 2 0 A5 3 A e K BT A R N
45% , 0 T WA HE B B E 4 H, 40 BT AR A SEA T 209% |
30% 45% HTRL S 45 SAIE B 3T KL 30 20% 30% I
BRI S ORI T R () BE /0N, 40301 R 193, 84,169. 61
MB , 2S5OSR SR P A A ) Hsh 4G RS 2 3-8 A 45 B h K
BT | RGN Bt BT BRI T, 28 1,k
BUR R BIRUR 45% ISR AR BT EDR . 7RI 2 Ja 15
RUKE BEARIRPRFFAE 93. 25% , HAE R BT 471 45% AR LA
Z IR RTINS BEHK AR = T LR AL Y YOLOvSx, 36 i 1 A5 Al
X FREAT 55 T AT

=3 HEBMEERTLE

Table 3 Model performance comparison

HHY IR/ MB mAP1/% mAP2/% mAP ZF LA KBS 6]/ ms FPS

Faster R-CNN 108 71.83 65. 85 5.98 9.3 10. 38
YOLOv3 235 81.23 75.32 5.91 23.2 42.93
YOLOv5x 175 89. 81 85. 14 4.67 18.2 54.95
YOLOv8x 137 89.75 85.16 4.59 18.6 53.77

MO YOLOvSx 242.3 9.16 89.97 4.19 23.9 41.84

Bk 20%+20E YOLOVSx 19384 93. 56 89. 26 4.30 20.3 49.26
Bk 309%+23E YOLOvSx 169. 61 93. 44 88.97 4.47 18.5 54.05
B 45% + B YOLOvSx 133.27 93.25 88.76 4.49 15.8 63.29

3) Wk 4 Frow, B 5 i A R s B
(FLOPs) fii it #5805 3 4 3 T AR HUe T B0 1) 52 2%
Ji  BORL B % B Sl 0 FLOPs i, 5545850 1) 2 80 1
R, AT THRAESTAS FRCR , M5 T YOLOvSx 4
RUREREAY ik 5 A B B AR LT3R & (FLOPs )

55805 (Params ) 280, 58 BT AR ) YOLOvSx 5
RIAY 7 32 B (FLOPs ) Ry 33.34 G, S H et 5 M1
W T SIS BB T 51, 08% , /I B 1A 15. 8 ms,
FEAR T 4R T TR B, BB R b &3t
AR E T A,

R4 SELL

Table 4 Parameter comparison

24 T A/ MB mAP/ % FLOPs/G Params/M A6 Bt 1/ ms
SRR TR 175 89. 81 46.01 87.24 18.2
Tt 242.3 94.16 68.16 120. 88 23.9

By S 133.2 93.25 33.34 63.21 15.8

W17 F7R B0 H TS TR RN 3 SR (AN TR B
JERAE /NRSE B AR) A i g B G245, AE 18] 17 ()
 JEREEORXTX 3 R R AU AN B & RAETE

I FMRAFHE T OR AT 5 B I L, S BO7E 8K i A b o vk
HERUN B bR, WIZERE 17(b) v, 59k AR AE LUASHE I
B BE AR S UARTE ) — SE LR AR R BE R0 Y H s, 1E
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Table 5 Location Information Comparison

ATEEE/m 40 60 80
To AW 2 24. 858 574,102. 853 314 24.858 571,102. 853 312 24. 858 570,102. 853 313
ERanll=RZ210} S 24. 858 487,102. 853 396 24. 858 496,102. 853 358 24. 858 467,102. 853 411
HARSE PR 4 24. 858 564,102. 853 433 24. 858 564,102. 853 433 24. 858 564,102. 853 433

BB R 2 9. 343 460 10. 699 991 11.015 778

e 6 P/  BEHL 4 ARFFIEAE I SCR T 42 AT T 5k
TENBIERE AT T A HAR LT 3 ST B,
4 ARFFIE R B BE B P8 100 m, FIJH Mavie 2 6
AHUAE 40 m (9 RATHBEE T PREFTCAMIHLE SR 15K TR B
THLE A RATEA T RERGEE . LB 6 i

71N 38 TE AR B AT B LA K A% [l () R B
BN = I 7 VA WO = = 1= M VA Wi s | e
24. 856 476° , 7R 45 102. 856 984° k4 J SEPRIE B 25 4 Ky
9.32m, ey BB IEE LA BT HARE N E 3
SRR, SRR A AR SCEE I BEA X H AR EE T
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Table 6 Position correction validation

LR TR %2 &S
1 24.854 522 102. 857 452
2 24.855 617 102. 857 173
3 24. 856 408 102. 856 930
4 24. 856 926 102. 856 415
H AR A 24. 856 476 102. 856 984
5 & i

A SCEF X 7 3 B 2 v 20 B Ak B ASCR A TE AL
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