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Abstract. At present in the construction of water conservancy, the low level of automation of water quality
monitoring system and the incomprehensive network coverage become the bottleneck of water conservancy
informatization development, and the emergence of the Internet of things brings opportunity to water
conservancy informatization construction and development. This paper takes wastewater from a river
drainage area in a city as the monitoring object, and comprehensively uses embedded technology,
information systems and other technical means to build a water quality monitoring system platform based on
the Internet of Things. Aiming at the problem of network communication energy consumption during actual
deployment, this paper applies LEACH-based adaptive data fusion algorithm to simulate the sensor node data,
and achieves the purpose of reducing system energy consumption and extending the working life of the
monitoring system.
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1. Introduction
In recent years, water conservancy has developed rapidly, and the Ministry of Water Resources has put

forward that "water conservancy information should be used to drive water conservancy modernization". In
practical application, water conservancy information construction should be highlighted [1]. As the pollution
of water resources caused by industrial and agricultural water discharge is becoming more and more serious,
the state has adopted relevant measures to control water pollution, which is particularly important for water
quality monitoring and control. But in practical applications, the water quality monitoring system has a low
degree of automation and the network transmission coverage is not comprehensive, which hinder the
informatization construction of the water conservancy projects [2], and the rise of the Internet of things, has
not only changed people's lifestyles and production methods, but also brought new opportunities for the
development of water conservancy informatization [3-5].

Based on the Internet of things and related technical means, this paper sets up a water quality monitoring
and management platform based on the sewage of sewage outlet in the river area of a city. Based on the main
business platform monitoring function and work mode analysis and based on LEACH (Low Energy
Adaptive Clustering Hierarchy) protocol adaptive data fusion algorithm for each sensor node in the network
to receive the amount of data processing, can prolong the work time of the node, reduce the power
consumption and prolong the work life of the monitoring system.

2. The Overall Design of the Internet of Things System

 +Corresponding author. Tel.: +13612133351.
E-mail address:  942568550@qq.com.

ISBN 978-981-11-7861-0
Proceedings of 2018 the 8th International Workshop on Computer Science and Engineering 

(WCSE 2018)
Bangkok, 28-30 June, 2018, pp. 232-237

                                                                                                         doi: 10.18178/wcse.2018.06.042 

232



The typical three-layer structure of the Internet of things is the perception layer, the communication layer
and the application processing layer. The overall architecture of the Internet of things system for water
quality monitoring of urban sewage outlets is shown in Figure 1, and the specific contents are described as
follows.

Fig. 1: System overall architecture diagram

According to the measurement and detection of the actual sewage water quality, sewage information
contains impurities such as dissolved oxygen and ammonium ion, so in terms of sensor selection,
comprehensive consideration shall be given to the actual sewage conditions at the site, user needs, the
current level of technical feasibility, and input costs. Choose a water level sensor, a dissolved oxygen sensor,
an ammonium ion sensor, a flow sensor, etc. using a more cost-effective solution. By using the small volume,
low cost and reliable quality detection device, the content of dissolved oxygen and ammonia nitrogen in
sewage is detected, and the degree of pollution is determined [6].

The main business functions of the whole system include three aspects: online monitoring of water
quality, daily inspection, and remote activation. The following three main business functions are explained:

(1) On-line monitoring
Referring to figure 1, Lora technology has the advantages of long distance and low power consumption

(long battery life), the characteristics of multiple nodes, low cost, perceptionlayer sensor access to sewage
information acquisition and processing by the Lora communication module, through the RTU (public) sent to
the server, real-time monitoring of water quality situation.

(2) Daily inspection
Inspection personnel carry a hand-held RFID intelligent terminal during the daily inspection. And

inspection waterproof RFID tags are placed at points (which can be placed separately or placed in a
waterproof shell). By means of inspection personnel location information sent to the server through a
wireless network automatically, you can record the sensor equipment running status, and upload, record,
save the data, for the maintenance and replacement of devices to make auxiliary decisions.

(3) Remote activation
Terminal remote activation detection device to monitor water quality.
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3. Communication Function Design and Implementation
The network node distribution of the system is shown in figure 2. As can be seen from figure 2, the

system network node includes sink nodes, relay nodes and terminal acquisition nodes. The acquisition node
is connected to the sensor through RS-485 mode, and the sensor node data collected by LoRa communication
module is transmitted to the sink node. After the sink node receives the data, it is transmitted to the
monitoring center server through RTU (wireless network) [7]. The relay node is mainly used to transfer the
sensor data of the collection node to the aggregation node in case that the sink node and the collection node
cannot communicate normally; The main function of the sink node is to receive data from the collection node
and upload it to the server [8].

Fig. 2: System network node distribution

Through the design and implementation of the system network nodes, the sensor node data can be
collected and transmitted, and the network transmission mode is simple and easy to maintain.

4. Research and Analysis of Node Data Fusion
The sewage monitoring system of this system is mainly aimed at the sewage outlet of a certain urban

river area, and there are 18 experimental area sewage outlets, and 4 different kinds of sensors are placed in
each outlet. A typical physical picture is shown in figure 3.

Fig. 3: Typical site physical map of sewage outlet

Considering comprehensively a variety of algorithms to reduce the energy consumption of nodes and
network broadband resources [9], the system adopts the adaptive data fusion algorithm based on LEACH
protocol to deal with the amount of data received by the cluster head nodes (sensor nodes) in the network
[10-12]. Through the simulation of the algorithm, it can reduce the transmission pressure of network
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bandwidth, reduce the energy consumption of wireless communication, and prolong the working life of the
sewage monitoring system [13].

The premise of the data fusion algorithm is to ensure that the combined data can actually reflect the
results of the original measurement data. The system uses MATLAB simulation software to realize adaptive
data fusion algorithm for water level, dissolved oxygen, ammonium ion, flow and PH value [14]. The process
involves the calculation process of the mean, variance, weighting factor, weight calculation, weighted fusion
value and so on of the sensor nodes, and after fusion, X and each weighting factor W1, W2 ... Wn should
satisfy the following equation:
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W1, W2...Wn represents the weighting factors of each sensor, X1, X2, … Xn represents the mean of the
data collected by each sensor. In the simulation calculation, the adaptive method is used to find the
acquisition data of the sensor node, and the optimal calculation result is obtained for the data distribution
weight of the sensor node, which is the weighted fusion value X.

Based on the above analysis, the data is fused with five parameters: water level, dissolved oxygen,
ammonium ion, flow rate and PH value. Figure 4 shows the data fusion of dissolved oxygen in a sewage
outlet.

Fig. 4: Dissolved oxygen data fusion curve

Fig. 5: Network transmission of residual energy diagram

235



Through the fusion results curve can be seen that using adaptive weighted data fusion algorithm of
sensor node for data processing, the trend of the curve after processing is basically the same as that before
processing. Most of the fused numerical are in middle part of the original data, which to some certain extent
reduces the measurement error caused by the sensor itself. It can also be seen that using adaptive weighted
fusion algorithm to process the sensor raw data can improve the accuracy of the sensor node data, reduce
data traffic, and extend the working life of the sewage monitoring system.

Then, the node simulation of wireless sensor networks with adaptive weighted fusion algorithm is carried
out, the energy consumption of sewage monitoring system over time is compared between adaptive weighted
fusion algorithm and non-adaptive weighted fusion algorithm. The results are shown in figure 5.

The results show that after joining the fusion algorithm, the node energy consumption is reduced, the
working time of nodes is prolonged, the amount of data sent is reduced, which effectively reduces the system
energy consumption, improves the survival time of the nodes, and prolongs the life of the sewage monitoring
system.

5. Conclusion and Further Work
The water quality monitoring platform based on the Internet of things is designed in this article. Through

the design of hardware and communication function, we found the problem of communication energy
consumption is very prominent. Based on this, the data fusion algorithm based on LEACH protocol is used
to simulate the sensor node data of the sewage monitoring platform. The experiments show that adding
adaptive data fusion algorithm, does not affect the accuracy of sensor data, but reduces the communication
energy consumption of the sewage monitoring system on a regular basis, prolongs the working time of the
sensor nodes, improves the network life of sewage monitoring system, which has practical guiding
significance for the construction of water conservancy information system.

Based on the current research results, the next step is to use cloud platform to realize the massive access
of sewage monitoring equipment, thereby saving the operation and management costs and personnel
management costs of the equipment; Further optimize the sensor nodes to save traffic and share water quality
monitoring information with related environmental protection departments.
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