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Recognition of gross error of dam monitoring data based on image processing technology

ZHENG Sen, GU Chongshi, SHAO Chenfei
(Water Conservancy and Hydropower Engineering » Hohai University , Nanjing 210098 ,China)
Abstract ; In order to realize the long-term and stable service of the dam and avoid the influence of gross errors in the monitoring
data on the dam safety monitoring results, it is necessary to eliminate the gross errors in the monitoring data. Because the cur-
rent gross error recognition method can still cause the gross error to be missed or misjudged,an automatic gross error recogni-
tion method based on image processing technology by imitating the process of manual data gross error recognition and using a
programming language. The scatter map drawn according to the monitoring data is processed by Gaussian blur and binarization,
the main trend line is extracted,and the gross error in the monitoring data is identified and eliminated. The monitoring data of a
real dam are selected, the gross error is identified,and the results are compared with those of the traditional 3 identification cri-
teria. The results show that: the recognition effect of the method is more significant, the applied method avoids the false nega-
tives of gross errors and eliminates gross errors more thoroughly,in addition, the complex correlation coefficient of the statisti-
cal model obtained by the method is 0. 999, while the standard deviation is 0. 192, which shows that the accuracy of the model is
higher and the model is more in line with the actual situation of the project. Therefore, the method has a certain engineering ap-
plication prospect and practical value.
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drawing points after stacking
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import sys

sys. path. append('D \{ii#%. xlsx")

import numpy as np

import matplotlib. pyplot as plt
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graph = np. zeros ((int (len (data)/2) + 5,
height+10), "uint8") +255

if maxx==minn;

ys=height

else:

ys=height/(maxx—minn)

for i in range(len(data)) :
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x=int(i/2)+2
y=>5-+int((float(datali,1]) —minn) * ys)
if y>=5 and y<_=height+5;

graph[ x,y ]=0

graph[ x+1,y+1]=0;graph x+2,y+2]=0
graph[ x—1,y+1]=0;graph[ x—2,y+2]=0
graph[ x+1,y—1]=0;graph x+2,y—2]=0
graph x—1,y—1]=0;graph[ x—2,y—2]=0
im=filters. gaussian_filter(graph,gsmh) ;

im=1 % (im<=ejyz) ;
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for each in regionprops(label(im)) ;

if each. area<(10.

temp=-each. coords

for j in range(len(temp)) :

im[ temp[j,0],temp[j.1]]=0
Im=1label(im)

props=regionprops(Ilm) ;nl =len(props)
if n1==0;

break
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for i in range(len(data)):
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Tab. 2 The random gross error data
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2013-07-01 0. 690 —4.0 —3.310
2013-07-15 2. 040 12.0 14. 040
2013-08-15 3. 090 —3.0 0. 090
2013-10-19 6. 020 —13.0 —6. 980
2014-04-13 6. 450 —5.0 1. 450
2014-07-26 9. 540 13.0 22.540
2015-02-20 11. 810 —13.0 —1.190
2015-06-02 9. 865 4.0 13. 865
2015-08-30 12. 040 13.0 25. 040
2015-09-16 13. 440 13.0 26. 440
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Fig. 4 The scatter diagram of original data
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3.2 MERANFTERASER

B2 LG TG IR U Y 3o DN FIA SOR 25
PN 7 5 R 45 T A5 6T L 25 30 B RO 12 4 Ak
HRZE R AL 6.7, JF AR 4 SCk (24 4 3 B N7 Ge it
PR,

FEAS BN G R ) 1] 5 5 RE =2 » T LRI &
HIZEFRER FbRiEE S Sfefi i HA sME ARG RE )
RMFEFRFR LT FAS B [ A8 & 2 ) 2k PR A
SR D) RE B 5 [l U557 0 8 B 2557 I R
NG R R S B A [ SR A — R |
i T RS BE . e Ah, S — A R AR [l )

R VE BFEPRIE IR EZE S\ HbRifEZE S BN HORG E
M o ORE IR AR ST AR P AR 22 0k IR
PSS 9 GE A TR 18 52 A 56 28 ORI o 22 6 5 0
LR ISR L 3.

*3 SIERBESHXRBSHREETT
Tab. 3 The comparison of complex correlation

coefficient and standard deviation of statistical model

fhi A B 3o MfEMPMIZEIN  ASOFIAMZER
gt e R S5 e
R 0. 999 0. 956 0. 999
S 0.197 1. 190 0.192

KA rAEHRn o 127 -



F184& &5 BALE G AFFE(FIEID) 2020 £ 10 A

XKL ZE J5 B 00 B PR R T e S AR A

a1 .

100 =

|2 ¥t

NI
i i

B AHAAE P AR b PR R LK 8.

e 2 %Ehﬁg.ﬁ.‘yﬁﬁﬁﬁ@ﬂﬁﬁ#ﬁﬁﬁ&ﬂ?&ﬁﬁﬂ."‘

S IR L] i = 11=11 | ol k=] 2

118

B ERILEETLE i ST SO ST

B 6 3o AENHZEIRANEBIERSE
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Fig. 7 The scatter diagram of data after gross error identification by the applied method of this paper
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