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Abstract

An image-based automatic river level measurement method is proposed in this paper, in order to
solve the problem of poor real-time performance and labor-intensive cause of manual measure-
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ment. First, the Faster R-CNN network is used to detect the water level gauge image. Secondly, ad-
just the tilt of the water level gauge image. Finally, the water level information is obtained through
image processing technology. In particular, because of the different camera shooting angles, the
tilt degree of the water level gauge image is different. In order to solve the problem, an automatic
adjustment of the water level gauge image by straight line detection is used in this method. Fur-
thermore, an idea of correcting the water level gauge image based on prior knowledge was pro-
posed. According to the known appearance information of the water level gauge, check whether
the matrix calculated with pixel level is reasonable. This method can effectively solve the problem
of unclear images caused by the scale wear and the reflection of the shooting, which greatly im-
proves the measurement reliability. Experimental results show that the river water level mea-
surement method proposed in this paper can accurately obtain river water level information un-
der a variety of shooting conditions.
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Figure 1. River image
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Figure 2. Water level gauge image
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Figure 3. Structure of water level gauge region detection based on Faster R-CNN
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Figure 4. Binary image. (a) Water scale; (b) The right half of Hough’s changed water scale
4. IRRZ{EER. () KR; (b) BEXEHREHKREFA

DOI: 10.12677/csa.2021.119225 2202 THENUR 5 N H


https://doi.org/10.12677/csa.2021.119225

3. ET R REGRBIKALLME T

FERET K REGIRBOE R, BT R FI G ASE] AU AN ) 2 2 0 S i SR 3 e
Z 8RB, O3 FZ AN T, o SBUCHE R ZIE R G “ 37 RIS ZIE 262k . R,
S T MR RZIEE T ARAS 22 B3 X — S R R I W (4 7792, 217 A 28 #9155 7K R 0 B 4 A fe
TS B HOE BRI, SR R RS AR

XU 4(b) B AR R 885 BR - ATRI LA —> i O A1 255 A1) —4EREFER R . 15—
HERD RN U PR LA 255 198 h 0 A 1 41 —E ERAEFE A -

a; 8, - Ay
a a cee a

A= 2 @
ay @, - A

Horp, ZEFE AZZ n AT mBIFERE, a NEBAERE ASS AT | SIRTER, Ron BB NAR R KR .
R B BAERE ARATICR RN, € CEMBIERE AZE 1 4T 703 K 2 INME sum, 9:

sum, :ZLaij, i=12,3-,n (2

& A ABHIAT 70 3 BANME 2 Z 4 XHE A, A
A =|sum, —sum; |, i=1,2,3--,n-1 (3)

FIWT A, BB R TETHERE AT, WRA =T, WHCRIZIR i E. K i HIRRFES, 5
FATIAE | = (i, iy, 0, ) FFn <n-1.
20 B R 20 BEAR R R e JE AR S X EZI B R RE, FHAT A& D %R, & X D -
D =(dy.dy, -y ) @)

Hrp, d ZATHE | MR ZE, Bl
d=l,-1,i=123--n-1 )

FEARTCH, K REHGE R SR JE I R g KA RA L « 37 RIHRL S H 5 R A
BB B AR, Hb “ 37 RIS ZIRE L E RE S NE EAN S . BRI TR A B, B E e
TR w o, EEYsiRioEc, YA c =0: FIFITIRI0E — MIE T, 47145 D MHIE
REEE, S FGAIRERAERE D, MEEd W T,—o <d <T, +o B, 0 d 8, HF, o RERK,
oiufl: 0O<o<d,, [ c =c+1, WAFOIRKTIITERE:

w:%, (T,—o<d; <T,+0) (6)
1

Y« 27 RIPUORIEA TR b %5, HREICEc,, W4 c, =0 FIF 6B T 5
Ewﬁﬁﬁ%Dﬁ@ﬁ%@,ﬁﬁﬂﬁﬁﬁﬁD,%ﬁ%¢%&:%ﬂm@<%+aﬁ,ﬁi%%%¢
#, Fifc,=c,+1, HAZIRELHTHI5ER .

b:&, (ﬂ—a<di<ﬂ+aj Y]
C 5 5

2

HZRBLRAT 3« 3 7 REHON A (B 58 FEAH S5 R J0, 3+ 20 B ROERE D H TR, RO 2 611 1

DOI: 10.12677/cs5a.2021.119225 2203 MR 5 R


https://doi.org/10.12677/csa.2021.119225

%“1:d%4+dws+~~+%ne+a,i:Lz~n[ngl} ®)

ﬁ¢,F§ﬂﬁﬁ
P T ARZI LB, “ 37 BUP 2 2 90 5 5 () B 58 S8 AR &5 T Aok 2 08
6i+6 (9)
L LR, WHBHZoC R S, B, WHEZ T EA G N TARFE TR
MELUR IVEBHT B IE . EZIE RAERE D b, AR A G MASRCR RO d fld %o, oy, d A
d,le: T,-o<d, <T,+0, T,-o<d;<T,+o; HZIZLREN, RIA:
0<i-j<5
d; >w+bokd; >w+b

nl

7_1 W?Eﬂ%& d6i+1 ﬁ%ﬁ*iﬂ%}ﬁﬁ'ﬂ‘] E@Aﬁ%’ d5i+2|d5i+3|"'ad6i+6%ﬂ—:\‘ “3” ﬂ

dgi,p g g o ®

(10)

fied >w+b, IEEOHd SEAGH, OF 7 AW DRIELREL, WX 215 R D #7112
E: d =d -b, JHIEA, =b.
BT R 2I B, wT DR & 7K T BT B2 RO 4 o B dlesl “ 3 7 BB bl c, -

5udis o sy
o=1, V2 (12)
SRR
B, RBEERNE G Re . <37 MUMAEANE M, Mz RN, B,
KBz =a—(5%c, +¢C, +¢;) (12)

Hrh, a NZIERER.
4. SWERS TR

N T BAEASCARTTE R R, A DR KBTI R HEAT 7 Ik, 1556181 Faster R-CNN 533015
B G H RKR K, SRR R P BAE AR BR AR E. B0y Tl BB B
AEERNRME, AR EA R REEE R HRE E B ZE GG BRI, BREREE
ZNRIE; EREIER G BT RRIOIHE, [RZEZRAEMN: BMASRRIR, A2 RE ) & B
FFRATIBIE: e ST SEIRANIE I 5 75 21 (K20 B ROE R 2 21 B R FATE xR Z AR datn
RBEATVPAST o ZEXTIRZZ AR I K B SR REEHOT 55 N TR Z 4 E . BN TIREIE N X,
HLEREON X, MILEIRZER X - x|« % 14T 10 SRIMGE B IIRAAG T R B 1ALV H, A3
P R T R R AL A T 73T CURE RO A TH KA, R4 T B (S aR 46 2R

Table 1. Automatic water level gauge measurement results
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eSS NS WLEs 4 YRR
1 6.30 6.25 0.05
2 8.70 8.60 0.10
3 8.90 8.84 0.06
4 8.30 8.70 0.40
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Continued
5 8.20 8.14 0.06
6 8.50 8.69 0.19
7 8.50 8.84 0.34
8 8.70 8.52 0.18
9 6.90 7.07 0.17
10 6.50 5.80 0.70
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