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Abstract: Aiming at the potential illegal discharge or sewer leak, a water quality monitoring ship
was designed which can automatically seek wastewater discharge. The automatic sewage-seeking ship is
equipped with monitoring module, sampling module, automatic sewage-seeking direction control module,
automatic obstacle avoidance remote control module and electric drive system, and can obtain real-time

water quality monitoring data such as conductivity, pH, ammonia nitrogen, and total phosphorus. The
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movement of the ship is controlled based on a self-developed concentration gradient algorithm, which can

automatically search the exception water quality point within a designated area such as concealed pipe

then record and store the monitoring data to the cloud platform together with the positioning coordinates.

Furthermore, the equipped sampling module can automatically collect water sample for further analysis

and fix evidences for concealed pipe searching. The functions of the boat’ s automatic contamination

direction control, regional cruise and automatic sampling have been tested and verified in many wetland

rivers. Compared with the existing water quality monitoring ships, it has the advantages of automatic

pollution search, all-day inspection, safe maneuvering, energy saving and low consumption, etc., and is

effective at preventing illegal discharge or sewer leak.
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Fig.1 Side view and top view of the finished automatic
sewage-seeking ship
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Tab.1 Parameter range and accuracy of the

integrated monitoring probe mg- L™
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Fig.2 Schematic diagram of the automatic sewage-seeking

control system
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Fig.3 Flow chart of function development system of

automatic sewage-seeking ship
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Fig.4 Schematic diagram of the obstacle avoidance

function
2.3 SEERIKMR AR 45 R
FI 3l 575 A 78 7 32 3 4 TT 3 A a8 AT 0 1 25 2R
WS PR A3 S5 MEPT R IR A A A DAk
TT I AL T TR A 58 G AT , a8 ATt A i A D BE Fh
T R B &5 1 LA A X B, B A 3 55
il ol B D BEPIAT R, A AR 55 7K A rp B 1 LB 3]
7 K LR AR

a. R b. B A
E5 SRR AT T BE K
Fig.5 Route map and site photo of the cruise function test

in actual water body
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Tab.2 Cruise online monitoring data of Xixi

wetland

TP/ TDS/ | BOD/ | COD/ |[NH,=N/| TOC/
RAE | (mge | pH | (S | (mge | (mg- | (mg- | (mg:
L) cm™) [ L) L") L") L)
A 0.06 | 7.1 158 2.7 6 0.165 | 3.63
B 0.08 | 7.2 140 24 8 0.215 | 3.75
C 0.06 | 7.3 140 2.2 8 0.173 | 4.51
D 007 | 7.2 143 2.3 6 0.189 | 4.32
E 0.08 | 7.2 142 2.5 7 0.174 | 3.98
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Fig.6 Route map and site photo of the automatic

sewage-seeking function test rely on multi-parameter
monitoring in actual water body
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Tab.3 Automatic sewage-seeking online monitoring

data of Yuying River

TP/ TDS/ | BOD/ | COD/ |NH,-N/| TOC/

ML | (mge | pH | (uS- | (mg- | (mg- | (mg- | (mg-
L) em™) | L) L") LY L)

A 0.06 7.4 158 2.2 10 0.105 | 3.31

B 0.05 7.2 167 2.5 13 0.135 | 3.52

C 006 | 7.5 163 3.2 17 0.224 | 3.51

D 0.07 7.4 179 2.5 19 0.173 | 4.72

E 0.06 7.5 224 2.7 19 0.347 | 5.48

F 0.12 7.4 265 5.3 25 0.403 | 6.35
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