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Boundary tracking of water pollution concentration field

based on spatial interpolation
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Abstract: Aiming at the problem of boundary tracking of water pollution diffusion concentration, the
geostatistical spatial interpolation is performed to reconstruct the pollution diffusion concentration field
through random sampling and comparison of different fitting parameters. According to the fitting pa-
rameters of reconstructing the concentration field, the model predictive control method is used to opti-
mize the movement trajectory of water surface mobile robot, and control the movement of mobile ro-
bot to track the pollution diffusion boundary. The simulation results show that the method can accurate-
ly predict the concentration field distribution, and make the mobile robot quickly converge to the estab-
lished concentration boundary, which verifies the effectiveness of the method.
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Fig. 1 Scheme of boundary tracking for water pollution concentration field
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Fig. 2 Concentration field simulation
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Tablel Parameters for concentration field simulation
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Table 2 Fitness statistics of spherical variation function models
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Fig. 3 Reconstruction of concentration field by fitting spherical variation function with different sample numbers



176 iRz CHARMERD (Fhes0) EAGE

WnE 3 i, K3 a) 100 L B 3 (b) fd 200 e L 183 (e) T 500 EEAS, 23514 4] 2
JIT 7S BEALL ) 9 B2 375 R 4T Kriging $7i (8 74 AV B2 37 T 25 i 4k . 78 22 pREICIUL 5 R DL K B 285 53 5 52 P o3
M Z R 2, R 3, FEARBZ , 222 s B L5 ORBRAY X ¥ 32 37 ) o s A0
U, Hehh, PR 2E oA A TR R B S Y PR HE AL B G B X, BO E HE, RZE BRI T 0.
NZRTC T RS Y IR B AT R , BRER AR B HE IR, DR 2 e A R 1) 9 e R B
i B, T LA S BT, S mT DR DB BRI

P 4 SR I 500 4R AR AT, A8 22 bR R AU s AR TR M5 ORI B v P2 I A O RCR . MU
4(a) LA R R O ORI, A YR 37 100 SRR RE 58 U IR B AR, B A vk B2 37 5 Dk
Yy Z MR RZEA BRI P8, JUHOR B HEOR B i T7, SR2ZER SR ER, M T e Sat i FHiE
BRI 181 4(h) LA AR B RIACR , WEM B EZ G 0 AR, S R F AR T K 3(b) R
200 R AE FLA AR RL, AHAE « J7 015NN,y T7 1) ITERSCR AN 3 (), IRZEP BN AR, H AR 22 R %L
G RO K, 28 L0, 7eibtr s SR Es s Wk B 0 A e, KR 5001 RAE AU S
BROIR AR 2 pR RO R A7 23 (WA L

()

Kriging predictions using 500 samples Fit a gaussian variogram The concentration field errors
80 [ ] 900 =
701 - 800 oq 5
= . vl =]
60 700 N o
/ a =
507 \ 600 = ks
% i s
E 48 g < 500 o §
& sol = 400 4 8
! jal
" 300 o g
\ \ 200 0/
10 \ i 4
w3 P 100+ A
0 08—
0 50 100 150 0 10 20 30 40 50 60 70 80
x/m Lag distance /
(b) .
Kriging predictions using 500 samples Fit a gaussian variogram The concentration field errors
80 >
1200 o
70 . = E
60 RN 1000 5 e 5]
/ . - g
501/ 800 > L } s
£ 8 o =]
& M 3 < 600 e g
30F \ " ao %
\ \ /" o"-
00 | 400 / o O
» \ \ / ono
1012 \ \ 200 p .4 o
0 ’ 0 4
0 50 100 150 0 10 20 30 40 50 60 70 80
X /m

Lag distance /

4 A2 25 R G s ST R R RIS RO 2R F) ok B2 L E

Fig. 4 Reconstruction of concentration field by fitting Gaussian and exponential variation function
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Fig. 5 Boundary tracking for water pollution concentration field
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