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Abstract. This paper deal with the consumption of water in the household with different 

parameters in a house like a bathroom, kitchen, and laundry, and soon in fuzzy interface 

system for the result from the result we get two outputs that are actual consumption and 

reduced consumption. The advantage of using this article helps in water consumption as 

nowadays there are water crises everywhere, this logic provides us sufficient amount of 

water for our daily life. 
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1   Introduction 

The explosive growth of a developing world has led to a significant increase in water 

requirements. A sufficient amount of water is not received by a sample of individuals due to 

unequal distribution of water. Water is another basic requirement for all living creatures on the 

planet, as per myth [5, 6]. The amount of water available for domestic use has been steadily 

increased in recent years. It is our responsibility to conserve and use available water as 

efficiently and effectively in order to have enough water for future generations. The use of 

water in any form for any reason is associated with water consumption. While most people 

think of water supply seems like the only way to consume. Understanding how freshwater is 

consumed is essential, as many geographic places throughout the world constantly suffering 

from water crises [9, 10]. All interior and outdoor uses of quality water are classified as 

residential water consumption (domestic use, household use, or tap water usage). Flushing 

toilets, cleaning clothes and dishes, showering and bathing, drinking, and so on are examples. 

Some of these consumptions can be detected, enabling us to compute the overall water 

consumed. 

 

The major goal of this paper would be to reduce water consumption with fuzzy logic, 

which is focused on the process of reducing household water use. Prof. L. A. Zadeh [11] 

proposed the concept of a fuzzy set in 1965, based on a classical set, which laid the foundation 

for fuzzy sets. The phrase ”fuzzy sets” refers to an extension of ”classical notation set”. The 

fuzzy set is comparable to the Boolean logic’s superset, but with additional membership 

functions in the voids between true and false. The truth value of variables in fuzzy logic can 

be any real number between 0 and 1, making it a sort of many-valued logic [1, 2]. The process 

of assigning a system’s numerical input to fuzzy sets with varying membership degrees is 
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known as fuzzification. A membership function (MF) estimates how an input belongs to a set. 

The term ”degree of membership” refers to the number of people who joined the group This 

value is usually confined to between 0 and 1 as the output of a membership function. This 

Membership level can be anywhere between 0 and 1. If it’s 0, the value doesn’t belong in the 

fuzzy set, and if it’s 1, the value does. Any number between 0 and 1 indicates how certain the 

value is that it belongs in the set. Also referred to as a membership grade or membership 

value. In the fuzzy logic system (FLS), membership functions are applied in the fuzzification 

and defuzzification processes to transfer non-fuzzy input data to fuzzy linguistic concepts and 

vice versa [3]. 

 

In a fuzzy interface system, membership functions such as triangular, trapezoidal, 

Gaussian, and piecewise linear exist [7, 8]. The triangle membership function is being used in 

this case. This paper explains domestic water consumption with a various parameters like 

kitchen, bathroom, laundry, toilet, and shower and results about how the water consumption 

previously and after reduction. For this process there will be set of rules should be constructed. 

 

The main objective of this paper is to quantify how much water we consume on a daily 

basis. The parameter from the household are kitchen, laundry, bathroom, toilet, shower and 

the aim of the project is consumption and reduced consumption. This method helps to improve 

water conservation efficiency. The data have been collected from the three different 

households, the parameters are kitchen, laundry, bathroom, toilet, shower, and the result is all 

about consumption and reduced consumption. The inputs are from the kitchen, laundry, 

bathroom, toilet, shower, and the outputs are consumption and reduced consumption (Re 

consumption) of water. The water consumption reduction is the rule base where rules are 

formed. The reconsumption describes the sufficient flow of water and it helps in saving water. 

The water in the different parameters is classified as low, medium, high, or sometimes very 

high according to the use of water. There are different membership functions in the fuzzy 

interface system here we are constructing the logic using the triangular membership function. 

 

1. Problem Discussion 

 
The data like “Actual flow scenario” and “Low flow scenario” are collected. The “low 

flow device” is used in order to calculate the amount of water that could potentially be 

conserved, the actual flow of water leads to wastage more water. The amount of water is 

measured using gallons. The actual flow of water tells about the consumption of water 

consumed in a week, which is given in table 1. The low flow tells about the reduced 

consumption of water in the fuzzy logic system, which is given in table 2. 



 

 

 

 

 
Table 1: Actual flow 

 

Table 2: low flow consumption 



 

 

 

 

2. Fuzzy Logic Procedure 

 
In the water consumption reduction process, the input parameters are kitchen, laundry, 

shower, bathroom, and toilet and output parameters are consumption and reconsumption. The 

memberships are formed by actual flow scenarios and low flow scenarios. The input value in 

the fuzzy is operated by function either AND or OR and gives the crisp output of all 

membership functions. According to the member of the family, size differs the consumption 

varies. The fuzzy logic procedure is shown in Figure 1. 

 

 
Figure 1: Water consumption reduction overview 

 

 

3.1 Input and Output Parameters 
In the kitchen, we use lots of water in washing vessels, vegetables, and dishwashers. We 

have differentiated the flow with the range of [starting value, maximum value, end value] for 

membership function as low, medium, high are [-3.17 0.509 12.1],[2.38 12.21 22.03], [12.17 

24 33.83] respectively as shown in Figure 2. 

 
Figure 2: Membership function for water usage in Kitchen 

 

In the laundry, we classify the membership function are less, normal, more for clothes 

regarding the amount of cloth, dirt, and type range are [-25 10 52], [17 52 87],[52 94 129] 

respectively, which is shown in Figure 3. 



 

 

 

 

 
Figure 3: Membership function for water usage in Laundry 

In the shower, the water consumption is a huge amount it consists of both hand shower 

and normal shower some- times bathtubs too. So it is up to 120 gallons, we have divided into 

four-parameter like low, medium, high, very high as [-12.33 21 54.33], [21 54.33 87.67], 

[54.33 87.67 121], [87.67 121 154.3] respectively, which is depicted in Figure 4. 

 
Figure 4: Membership function for water usage in Shower 

 

In the bathroom, we consume lots of water for washing clothes, bathing in the bathtub, 

and cleaning. The parameters are dry, moist, wet as [-3.745 0.415 5.275], [1.247 5.408 9.568], 

[5.24 10.4 14.56] respectively, which is shown in Figure 5. 

 
Figure 5: Membership function for water usage in Bathroom 

 
The parameters are Low as [-15.87 1.6 19.07], Moderate as [1.6 19.07 36.53], High as  

 [19.07 36.53 54],Very high amount as water is [36.53 54 71.47]. The membership 

function of water usage in thetoilet is shown in Figure 6. 



 

 

 

 

 
Figure 6: Membership function for water usage in Toilet 

 

The consumption is calculated from the actual flow scenario table. As such Low - [-114.4 

0 114.5], Normal - [0 114.5 229], High - [114.5 229 343.4], Very high - [229 343.4 457.8]. 

This membership function gives output1(Actual consumption) 

 
Figure 7: Membership function of actual water consumption 

 

The consumption is calculated from the low flow scenario table.This Membership 

function for output2(reduced consumption)Low - [-85.32 0 85.32], Med - [0 85.32 170.7], 

High - [85.32 170.7 256], Very high - [170.7 256 341.2] 

 
Figure 8: Membership function for reduced consumption 

 

2.2 Fuzzy Rule Construction 
 



 

 

 

 

The set of rules are formed by analyzing the actual flow chat and low flow chart. The rule 

base is developed, using expert knowledge of the effect of all the input variables used to 

develop the fuzzy system. The fuzzy rules are given in table 3. 

 

Table 3: Rules for fuzzy inference system 

Results and Discussions 

 

The result of the fuzzy inference system is implemented in the Mat lab fuzzy logic 

toolbox. The rules are extracted from the technical trading experts. In this, we can see the 

different values for the output as the input varies. According to the inputs, the result (i.e.) 

consumption and re consumption varies. The re consumption tells how minimum we can use 

the water for usage. The surface plot for bathroom vs kitchen is depicted in Figure 9. Further, 

the surface plot for the shower and toilet is shown in Figure 10. 

 
 



 

 

 

 

Figure 9: Surface plot for Bathroom vs Kitchen 

 

 
 

                       Figure 10: Surface plot for Shower and Toilet 

 
The kitchen value and bathroom value are 14.3 and 6.83 lies between the max amount of 

medium flow and less amount of high flow respectively, Where the laundry value is 82.8 

between less amount of medium flow and max amount of high flow. The toilet and shower 

values are 48.8 and 107 between high and very high flows. The input data can be entered 

according to get output required output. The inputs [14.3,6.83,82.8,48.8,107] and outputs 

[259,198], the consumption is 259 and  Re consumption is 198 (reduced consumption). 

 



 

 

 

 

Figure 11:The Rule Viewer ofConsumption and reconsumption on [14.3, 6.83, 82.8, 48.8, 

107] 

 

The input values for kitchen, bathroom, laundry, toilet, shower are 8.04, 3.9, 38.6, 25.8, 

35.2 respectively. And the outputs are 115, 84.5. The values of all the inputs represent that the 

flow is less medium than gives the respective output. 

 
Figure 12:The Rule Viewer of Consumption and reconsumption on [8.04,3.9, 38.6, 25.8, 

35.2 

Conclusion 

 

In this paper, we have observed from the different flows of water (i.e.) actual flow and 

normal flow, how the water can be used adequately. The rules have been formed in such a way 

as the output with daily water consumption and reduced amount of consumption it helps in 

saving water. In Developing countries, 70 percent of water is used for Agriculture, 22 

percentage for Industry, and 8 percentage for Domestic purposes although there are 

considerable regional variations. Saving water is important for us and also for our future 



 

 

 

 

generations. Water is a precious resource, instead of waiting for somebody else to start 

conserving, let us as an individual, take the first step towards conserving water. 
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