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ABSTRACT: The people who provide importance to environmental protection is becoming more and more high, where the
water as the source of life literally become the top priority. Monitoring the turbidity of water is very important, so water
quality turbidity detection based on image recognition system design has become a hot research topic. In the study, first it has
been carried on the investigation to the current research status; And then the need of the technology and theory in the process
of system design are analyzed; Then the theory with practical design improved the water quality turbidity detection based on
image recognition system. Finally, the system has carried on the actual experiments, and through the contrast analysis of the
experimental results verify the feasibility and advantage of the system. The research results prove that the turbidity of the
water quality detection based on image recognition system is more scientific and reasonable than the traditional system.
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1. Introduction

With the development of social economy and people living standard rise, people began to pay more attention to the environment,
and protect the nature. The water, as the source of life helps nature won people’s great attention. Among all the governance,
water quality testing, and in necessary measures against water pollution again, it is particularly important. For turbidity (one of
the main indicators of water quality tests), detection is more important.

In the area of research, there are many studies scholars reported, and resulted in good grades. Turbidity represents the degree
of clear water which synthetically reflects the all kinds of impurities in water, including sludge, microorganisms, all kinds of
inorganic salt and so on [1]. Image recognition technology mainly depends on the emergence of digital image, through a variety
of means of digital image processing, and extracted from the collected digital image correlation of image information (such as
image gray level and gradient, etc.). The information with our actual need identifies information (such as speeding the pictures
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of the license plate license plate number, indicating value of the current in the images of the instrument, etc.), so as to convert
image information to the actual information of what we need [2]. An Artificial neural network is characterized the use of machine
to replace the product of the human brain to complete various tasks. Its core idea is to rely on the existing computer technology,
to model the human brain, and by establishing relatively complex parallel discriminant logic to obtain similar thinking discriminant
ability of the brain [3]. The emergence of image recognition technology makes use of machines to replace human beings need to
experience before it becomes possible to distinguish, so it should belong to the intelligent technology of image recognition
technology [4]. In pattern recognition, neural network plays a crucial role. The different patterns in the process of pattern
recognition, often have some regularity features, but in most cases, these abstract rules are not linear, so it is required through
the neural network to establish the connection between the model characteristics and categories [5].

The second part of this article, the related technology involved in the work and theory are analyzed; The third part has
established the turbidity of the water quality detection based on image recognition system; The fourth part on the system tested
and analyzed with the result of the experiment; The fifth part is the summary of the full text, and pointed out the future research
direction.

2. State of the Art

2.1 Water quality turbidity detection
Turbidity as a symbol of water turbidity degree, and its specific definitions are related to degree of pervious to light of the
sample under test, turbidity is usually defined as when the light through the sample. The sample of the light will not straight
through and it will be absorbed by scattering and the optical characteristics of samples in the turbidity. Turbidity refers to the
suspended solids in water to light through the obstacles that occurs. The suspended solids in the water is generally soil, sand,
fine organic and inorganic matter, plankton, microbes and colloid material, etc. The turbidity of water is not only related to the
water content of suspended matter, and their size, shape and refraction coefficient and so on.

Turbidity measurement principle: first of all its need to rely on light source, the current commonly used pure monochromatic light
source including incandescent light, laser, light source, etc. Second, it is required to design the light path, and by comparing the
scattered light with the original light source to measure turbidity. And also it can shine by comparing with the original of the light
source to measure turbidity; Finally, the CCD (charge-coupled device) devices are needed to test the strength of the light path
parts, and through the theoretical formula to calculate the turbidity [6].

There are two ways of measuring the water turbidity. The first is a spectrophotometric method, suitable for drinking water,
natural water and high turbidity water, and low turbidity of 3 degrees. The second is visual turbid method, which is suitable for
potable water and source water of low turbidity water, and low turbidity to one degree. The water should have no debris and
heavy particles, such as the vessel is not clean, or there are dissolved  water bubbles and non-ferrous material interference
measurement.

2.2 Image recognition
Image recognition, refers to the use of computer image processing, analysis and understanding, to identify the different patterns
of target and the like. General industrial use, adopt industrial camera images, then reuse software according to the differences of
image gray-scale further recognition processing. The image recognition software foreign delegates have apparent resistance
and domestic representative figure intelligence, etc. Image recognition is an important field of artificial intelligence,  geography,
and the remote sensing image classification technology. As shown in figure 1, the application of image recognition in the field
of face recognition is reflected.

Image recognition may be based on the main feature of the image. Each image has its own characteristics, such as the letter A has
A sharp, P is A circle, and Y center has an acute Angle, etc. Eye movement at the time of the image recognition, research shows
that the line of sight is always focus on the main characteristics of the image, which is focused on the image contour curvature
maximum or contour direction suddenly changed places, where it has the largest amount of information. And eyes scan line is
always, in turn, from one feature to another feature. Thus, in the process of image recognition, perception mechanism must
eliminate the redundant information of input out key information. At the same time, there must be a responsible lead for the
integration of information in the brain’s mechanism it can put in stages to obtain the information into a complete perceptual
image. In the human image recognition system, the recognition of complex images tend to be from the different levels of
information processing can be achieved. For familiar graphics, due to grasp its main features will treat it as a unit to identify, and
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no longer pay attention to the details of it. This whole unit composed of isolated unit material called chunking, each block is
perceived at the same time. In text material recognition, people not only can get strokes of Chinese characters and Chinese
character component unit composed of a group of blocks, and a word or phrase can often appear together group block unit to
identify. In the computer visual recognition system, image content usually use image characteristics is described. Image retrieval
based on computer vision, in fact, a similar text search engine can be divided into three steps: feature extraction, indexed build
and query.

Figure 1. Human face image recognition

The development of image recognition has experienced three stages: word recognition, digital image processing and recognition,
object recognition. Character recognition research started in 1950, is generally recognize letters, numbers, and symbols, and
from printed character recognition to the handwritten character recognition, the application is very extensive. The study of
digital image processing and recognition began in 1965. Digital image storage, compared with analog image transmission is
conveniently compressible. It is not easy distortion in the process of transmission and processing is convenient wait for a huge
advantage. These are for the development of image recognition technology which provides powerful motivation. Object
recognition mainly refers to the object of three-dimensional world and environmental perception and cognition, which belong to
the category of advanced computer vision. It is based on digital image processing and recognition in the combination of artificial
intelligence. The research direction of systematics and other disciplines and the research achievements are widely used in
various industrial robot detection systems.

Modern image recognition technology has a lack of adaptive performance and is poor once the target image has a strong noise
pollution or the target image is incomplete and tend to have no ideal result. The mathematical characteristics of image recognition
problem belong to the pattern space to category space mapping problem. At present, in the development of image recognition,
there are three main kinds of recognition methods: statistical pattern recognition, structural pattern recognition and fuzzy
pattern recognition.  Image segmentation is a key technique in image processing, since the 1970s, its research has a history of

Figure 2. Relevant personnel are studying the monitoring of water quality turbidity
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decades, and has always attached great importance to by the people, with the aid of various theoretical thousands of
segmentation algorithm. The research is still inactive. There are many ways to existing image segmentation methods, viz., a
threshold segmentation method, edge detection method, region extraction method, the segmentation method of combining the
theory of specific tools, etc. The type of image points are: the gray image segmentation, color image segmentation and texture
image segmentation, etc. As early as 1965, someone put forward the edge detection operator and edge detection has a lot of
classic algorithms. But in the recent 20 years, the image segmentation based on histogram and wavelet transform methods of
computing technology, and the rapid development of VLSI technology, leads to the great progress in the image processing
research. Image segmentation method combined with certain theories, methods and tools, such as image segmentation based on
mathematical morphology, segmentation based on wavelet transforms and segmentation based on genetic algorithm,  are
shown in Figure 2.

2.3 Basic knowledge of neural network
Neuron model is the basic structure of neural networks, for all the input information need after neurons of layers of discriminant
to eventually translate into output information; therefore, neurons in neural network play a crucial role.

Discriminant function, also known as the activation transfer function, is mainly used for the result of the weighted sum of the
discriminant, resulting in corresponding neurons thinking results. The main forms are: hard threshold function, linear discriminant
function, and s-shaped discriminant function.

3. Methodology

3.1 Water quality turbidity detection system hardware platform design
System to select Samsung S3C6410 with Linux operating system as the main platform, the core of the platform peripherals mainly
includes fluid under the camera and turbidity meter (validation) for training and testing [7]. The system has strong processing
capacity, is a good way to deal with water quality turbidity detection system with large computational cost, including the
reference light source, power supply, the turbidity meter, SRAM and reset circuit, clock, serial ports, and the proportion of the
cameras.

3.2 Water quality turbidity detection system software design
The system contains two work modes: training mode and detection mode.

Training pattern of software design: internal system run at the same time can be divided into three parts, respectively, for the
extraction of image feature parameters module, sample generation module and network training module.

Image characteristic parameter extraction module is divided into two processes, and process the image collected and at the same
time record the image represented by the turbidity of information, and pass this information to process two, and then continue
to repeat until the end of the sampling module notice [8]; Process two complete characteristic parameters from image processing
to extract all the work, and the characteristic parameters and the turbidity value passed to the sample generation module.

Sample generation module receives the image characteristic parameters and the turbidity value, and add it to the sample in the
library, and check the number of samples, if the number is meeting the training requirements, notifies the image characteristic
parameter extraction module end data collection work, and notify the network training module of the neural network training
work.

Network training module on the sample library randomly assigned in the first place, make part of the sample to the training
sample and the other part of the sample to test samples, and then the neural network training and test. If qualified, the end of the
process; if it fails to redistribute samples for training and test again. If still cannot get effective results, within the prescribed
number, open image characteristic parameter extraction module, extend the sample library [9].

Detection pattern software design: During the system detection mode, the system is relatively simple, and can be understood as
a module. This module includes two processes, still process and the process of image feature parameter extraction module one
function, but no longer acquisition turbidity value at the same time; Process completed in turn, generate images, processing
image gray gradient co-occurrence matrix (or wavelet transforms), to extract the feature parameters, and through the network to
measure turbidity value. And these two processes for parent-child relationships, namely can run multiple processes 2, respectively,
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at the same time corresponding collection and image processing [10].

                     Data set number 1 2 3 4 5

                       Detection of 1 2 3 4 5
                         turbidity           782           698             651             673             087

                      The measured 1 2 3 4 5
                         turbidity           806           680             681             699             106

Table 1. The turbidity of a water quality detection system based on the gradient of testing data and the actual turbidity data
tables

                      Data set number 1 2 3 4 5

                  Detection of turbidity 1364 2896 3397 4026 5487

                 The measured turbidity 1336 2987 3324 4000 5324

4. Results, analysis and discussion

In order to prove the feasibility of the system and the advanced nature, the system has carried on the actual experiment. Set the
training sample size of 1000, training essence was 0.5%, the maximum number of repetitions of 5, and the largest sample size of
5000. At the end of the training in the test mode and the detection of 100 groups of data, the final results as shown in table 1 and
table 2.

The contrast can see scheme based gradient where its measuring error is smaller. This is because during the parameter extraction,
the gradient scheme shows more statistically significant characteristic parameters. It can best represent the image of the
turbidity of information, but the gradient computation scheme need is far greater than the wavelet transform, and system
operation burden is also more. In practice, the power consumption of the system application into consideration, combined with
the gradient extraction method and the test results of wavelet extraction methods, this system can contain two kinds of working
conditions. When using an external power supply, with the gradient method to extract information, the system has high
performance, and save the most energy in the use of built-in battery. In order to reduce power consumption, using wavelet
method to extract the information, the system is able to operate at a lower frequency, and the system has an energy saving mode.
Through comparison and analysis of experimental results proved that the system is feasible and advanced.

5. Conclusions

Water is the most important condition of life, so it is crucial for water quality testing. In this study, we studied the turbidity of the
water quality detection based on image recognition system and based on the existing research results of the investigation. The
basic technology, theory, and research, established a new system, and the system has carried on the experimental, through
statistical analysis of the experimental results proved the feasibility and the advancement of new system, and confirms that the
research side is successful and meaningful.

Through the study reported in this paper, we can get some conclusions as follows. To detect the turbidity value, the use of the
neural network training to remove the influence of image acquisition environment is used and compared with the traditional
turbidity detection scheme, where the scheme of testing environment requirements are lower and the cost is more cheaper.
Extraction scheme based on gradient to implement the system of higher accuracy, the system of the computing burden is bigger.
Therefore, based on the actual application, when the system power supply adequate, using gradient extraction methods, make

Table 2. Based on wavelet transform water quality testing data of the turbidity detection system and the actual turbidity data
tables
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the system run in highest performance state; And when using battery power, using wavelet transform to extract methods, make
the system run in energy saving.

This paper has made some achievements, but still exist some problems. For the actual testing environment, the collection of  the
training of this distribution is not uniform. The coverage is not completed, resulting difficulties in drawing the actual test results.
However, the algorithm is accurate, so the need to further improve the neural network and more accord with the actual sample
selection scheme is put forward.
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