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Abstract: In order to solve the problem of missing or abnormal rainfall observation data due to the lack of timely cleaning of leaves and other

debris floating down to the rain gauge mesh, which affects the accuracy of precipitation statistics and assessment, this study develops
and establishes a rain gauge foreign object detection and identification alarm system based on the you only look once vison 5 (YO-
LOVS5) target detection algorithm. It is the first time to apply image recognition technology to the field of maintenance and repair of
meteorological equipment. By performing the image recognition on the rain gauge photos captured in real time by the remote control
and live monitoring system of the regional automatic weather stations in Shandong Province, the system can effectively recognize
the foreign objects in the rain gauge. After experimental statistics, the system has now detected and identified more than 10,000 rain
gauge monitoring pictures and the identification accuracy of the presence of foreign objects exceeds 90%. Moreover, according to
the alert results from the system, staffs can identify the problematic sites correctly and further clean and maintain them in time. In

general, this new developed system has capability to help improve the accuracy of rainfall observation to a certain extent.

Keywords: foreign objects pattern recognition; you only look once vison 5; detection system
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M2 & PR EFLE Y, 7 AR AL R & Pif H
b (FFAE 90 5 N TFAAE R0 B BT B it 48 H A T
1555, I TRUIZRRY B Anaer IS8 vA 52 B A 2 A
2.1 EREEILE

FRYRZHERIEE (single shot multibox detector,SSD).
FT RIE 2 M 2% (region—based convolutional
neural network,R—CNN), Fast R—CNN(faster region—
based convolutional neural network)fEZI 8 : Faster
R—CNN PAK YOLOVS S5 R E VA W A T W& & H
PRREAT S5 o BT S Ffiss BSR40 Jol) G T 58 | A6 0 A%
B URKG AN R A A D T AT TR, PAR] — 3K A
F RN 5, X He S5 R AR 1 R, YOLOVS F1SSD Ay
One—stage 3%, R—CNN_ Fast R—CNN#IFaster R—CNN
“k Two—stage 5%, YOLOVS A6 Il iR AE 5 Fp 335
it #+8] &., YOLOVS il Faster R—CNN fé 6 k5 7 2 B
BAf, SSD AR H AR, WX &I, YOLO & 51 H A
25 O 0 R T BB, A R, RE S RS AR R
WA HAR, B TWEEREES N FRPEESA
WS 4, 5 R B T B 1 o B AR AR R, RS
ZARBE TAEXRS S PR 225K, I YOLOVS H bRt I #5
B T R R S A I Y

1 EHEERLE

sl SNMER/FPS KGR EL /% BKR/% B2l
Yolov5 102 99.7 0.07 One-stage
SSD 59 99.6 0.06 One-stage
R-CNN 10 98.8 0.09 Two-stage
Fast R-CNN 15 99.3 0.07 Two-stage
Faster R-CNN 21 99.7 0.07 Two-stage
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(Loss function)4 P3R4
2.2.1 ¥EigE

YOLOVS % Asin R i 472 Mosaic £ 153877 3
2.2.2 BFmMLE(Backbone)

YOLOVS #7 j B T W 4% = 1 Focus, Conv £ 1
Hr CSP(cross stage partial networks)ZEiH iy i,

HSGiEE Focus U4 A B B #4790 1, 180/ N B
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2.2.4 FRSkiFE(Loss function)
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=% Data type ';:;;’-‘" ,Z';’“ W e HEA Default value
1 number BIGINT NULL
2 filename STRING 7 = o NULL
3 manual_label INT NULL
4 is trained  BOOLEAN - NULL
5 model_label INT NULL
6 id CHAR e NULL
7 time DATETIME 2E o NULL
E4 file_history RFEEER
£% D Primary Foreign B g Not # i et Gal
ata type Key Key NULL ERFHLI ault value
1id CHAR ? & 2] NULL
E5 list_IDs RFERER
£5 D Primary Foreign b 2 Not wyeom Default val
ata type Key Key =% UL ault value
1 time CHAR ¥ = o NULL
E6 list_time RFEER

ST, 44 files. db, Ho 418 = 3k 3 file_history 2 (&]
4), F T A7 fift ST HE I [ S s list_TDs F2 ([ 5) 1 list_time
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class MAIN_GUI():

def __init_ (self,mainUI, pms):

self. mainUIl=mainUI

self.current_filepath=""

self.th=""

self.auto=BooleanVar()

HRBOUHE B

self. pms=pms

self. pms.load_json()

self. pms. dblogin()

self. pms.img_dir_parser() #ZRBOCASHLRHIU

self.pms.read_idlist_from_db()

self. pms. read_timelist_from_db()

#pms.dblogout()

HR A A

self.alg=Algorithm . detecting()

self.alg.load_model('best.pt')

HRER N

self. mainUT. title(" f & & F P ") # % 1 4

self .mainUI.geometry('1320 x 800+10+10")

self.mainUl. resizable(0, 0)

HE O RE

root_menu=Menu(self.mainUTI)

self.mainUI['menu' ]=root_menu

H T A

HIESER

root_menu.add_cascade(label="#% & ',command=
self.sys_conf)

#XT

root_menu.add_cascade(label="' % TF ', command=
self.about)
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