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In today’s society, children’s furniture is an important piece of furniture for every household. Consumers and even companies
may ignore its environmental merits since it is not a regular item of home furniture.  is research focuses on the use of en-
vironmentally friendly materials in the design of children’s furniture and combines fuzzy technology with structured design
technology to build a fuzzy technology-based children’s furniture design system.  is research also introduces two intelligent
systems for the design of children’s furniture, analyzes the structure of children’s furniture via structured design, and produces an
interactive system with user experience. Finally, this component conducts a system test study based on real-world needs.  e
experimental research results show that the children’s furniture design system based on fuzzy technology proposed in this paper
has a good user experience and can play an important role in the application of environmentally friendly materials in the design of
children’s furniture.

1. Introduction

 e degree of production, spiritual culture, and daily
practices of an age and a country are all embodied in fur-
niture. It has a strong national style and historical traits since
its development re�ects changes in social philosophy,
popular cultural trends, and spiritual aesthetic interests.
Traditional Chinese furniture has a lengthy history of de-
velopment, notably Ming-style furniture, which has
achieved its peak level [1]. Although traditional furniture has
rich changes under di�erent time and geographical condi-
tions, it has always maintained a certain continuity in its
modeling style and inherited the traditional Chinese phi-
losophy and cultural and artistic heritage. Precisely because
of its cultural connotation, aesthetic artistry, and design
excellence, traditional furniture has becomemore innovative
over time, and it is also widely favored by Chinese and
foreign consumers in the modern market [2].

 e process of psychological and physical development
in childhood is the most important stage in a person’s life. At

the same time, childhood is the best period to develop in-
telligence and build character. Parents create a healthy and
warm growth environment for their children to develop
their body and mind. Parents play vital role. In most families
in our country, children have their own private space and
activity area, as well as their own desks, chairs, beds, storage
cabinets, and other necessary furniture products in daily life.
 erefore, furniture is a must in the process of children’s
growth. Few items: in my country’s furniture market, the
existing children’s furniture products are often reduced
versions of adult furniture, and the existing furniture on the
market has not designed products that meet their needs for
this group [3].

 e design of children’s furniture is not just a matter of
controllable size, from the overall shape of the product to the
internal functional structure, from the rationality of its
material selection and color coordination, as well as the
tactile experience of the surface texture after processing.
Need to go through scienti�c and reasonable design and
application.
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In my country, the children’s furniture industry is still in
its early phases of development, but demand for children’s
furniture is increasing. In order to address this conflict, it is
important to enhance the degree of autonomous design and
processing of children’s furniture in my country. Improving
the design level will have a significant impact on the de-
velopment of children’s furniture. Children’s furniture helps
to bring spiritual delight and a pure and beautiful childhood
in addition to meeting the necessities of children. Only by
adhering to the “people-oriented” design philosophy at all
times and making furniture that they love and pleasure can
we really access children’s daily lives and inner worlds.
*erefore, the humanized design of children’s furniture will
also be an important topic for the furniture industry in the
coming decades.

Most of the children’s furniture on the market uses solid
wood materials, board materials, or plastics. *ey launched
their own products under the banner of environmentally
friendly materials, but did not make further green trans-
formations, so that the products produced by some small
enterprises did not even meet the national standards.
Consumers have a great impact on their health. According to
surveys and tests, 87% of consumers are worried about the
environmental protection of the products they buy. How-
ever, due to the high price, consumers cannot afford such
high green products. Most of them choose to stay away, only
about 30%. Consumers are really ready to buy or have al-
ready bought green products. *erefore, while ensuring that
the product is green and environmentally friendly
throughout its life cycle, the cost of the product can be
reduced as much as possible, which can stimulate consumers
to buy green products. In the face of increasingly fierce
market competition, companies must create greener and
healthier products to expand economic benefits.

2. Related Work

*e literature [4] established an aesthetic grading system
for furniture utilizing the analytical synthesis technique via
qualitative and quantitative study and research on the
aesthetic attributes of furniture. On the one hand, it has
examined and synthesized objective aesthetic criteria for
furniture in a complete, wide, and in-depth manner. On the
other hand, it combines objective aesthetic characteristics
of furniture with people’s subjective aesthetic perceptions
of furniture, as well as some related mathematical prin-
ciples to quantify people’s vague aesthetic perception
tendencies, resulting in a qualitative aesthetic evaluation
with more ambiguity. Such an evaluation method is more
comprehensive and reasonable, and has a greater objective
and fairness, and the results of the evaluation will also have
a greater degree of credibility. *e literature [5] evaluated
and analyzed the operation activities of the actual ma-
chinery and equipment of the furniture machining process
system through operation measurement. From the per-
spective of process analysis, the main production process
flow of the enterprise processing technology system is
evaluated, and the problem of overall optimization of the
process flow of the processing technology system is solved.

According to the production characteristics of panel fur-
niture, the literature [6] combined with the latest ideas of
cleaner production evaluation to preliminarily put forward
the index system and evaluation method of cleaner pro-
duction evaluation in the panel furniture industry.*rough
the creative combination of analytic hierarchy process and
matter-element theory, to a certain extent, it overcomes the
subjectivity of analytic hierarchy process due to the in-
fluence of factors such as the knowledge structure of the
investigating experts and thus obtains the weight of each
index more scientifically. It has a clear guiding significance
for guiding the majority of enterprises to carry out cleaner
production audits, and at the same time, it has taken a very
important step for the final establishment of cleaner pro-
duction evaluation standards for the panel furniture in-
dustry. *e literature [7] applied the analytic hierarchy
process to the evaluation of the conceptual design of
furniture products, which can quantify and objectify the
process of furniture design evaluation and decision-mak-
ing. It is a scientific design price and decision-making
method. Starting from the theories of sustainable devel-
opment, circular economy, life cycle assessment, etc., the
literature [8] proposed the concept and role of furniture
green packaging based on a questionnaire survey of 15
furniture companies and established a furniture green
packaging system framework. *e literature [9] discussed
the early stage of furniture design and its furniture design
program evaluation theory. Moreover, it conducted surveys
and analysis of consumer psychology questionnaires and
design experts’ attitude index to design evaluation indi-
cators. Finally, it used the analytic hierarchy process to
analyze the weights of the furniture design evaluation
indicators and establish an evaluation model, and put
forward a furniture design evaluation method based on
perceptual engineering.

Foreign children’s furniture has been around for far
longer than domestic children’s furniture, and their current
level of development much surpasses ours. Its design,
growth and sales strategy, and brand culture are all smart.
Other nations categorize children’s furniture pretty thor-
oughly, there is a significant volume of manufacture and
sales, and there are various expert design teams [10]. *e
majority of the countries represented are Europe and the
USA. *eir creations are often appropriate for youngsters of
all ages. Some furniture may be disassembled and reas-
sembled in a number of ways to meet various needs and
goals [11]. Foreign furniture, on the other hand, is firmly
related to children’s physical and mental characteristics,
making great use of iconic cartoon patterns, bold and vivid
colors, and other elements that delight children. Moreover,
some of their design concepts are worth learning from our
designers [12].

Looking at the overseas children’s furniture market, in
addition to the traditional learning function, the computer is
equipped with a new learning function in the furniture.
Appropriately increasing the size of furniture and pro-
longing the service life of the furniture is new, and this is a
new design concept. It is common for two children in a
household abroad, so one room with two beds, one high and
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one low, or parallel or staggered, is more popular [13].
Compared with China, the overseas children’s furniture
market started earlier. *e children’s furniture market in the
USA and Northern Europe and Denmark is the most ma-
ture. *e American children’s furniture market has ex-
panded year after year, and its development status is
comparable to that of the adult furniture market [14].
American children generally have a large number of elec-
tronic products and sundries. In order tomake the children’s
items a good place, parents are willing to buy tailor-made
high-quality furniture for their children. *e prosperity of
the market has made the styles of American furniture
products changeable and rich in styles. In addition, green
environmental protection is also an important part of its
concern [15]. FLEXA is the largest and highest grade chil-
dren’s furniture brand in Europe. It represents the highest
quality and latest fashion of children’s furniture in the world.
In addition to health, environmental protection, and safety,
its biggest feature is the partization of furniture, which not
only provides parents with the convenience of “installation,”
but also meets the requirements of children for furniture in
different periods. *ese characteristics make Freysha chil-
dren’s furniture highly favored by consumers [16].

3. Design Algorithm of Children’s
Furniture Structure

From a design perspective, design is to standardize the
customer’s “requirements” CNs (user domains) into
“functional” FRs (functional domains), map the “function”
FRs to the “design parameters” DPs (physical domain) of the
product system, and map DPs to the “design process” PVs
(process domain), which is a continuous mapping process,
as shown in Figure 1. Domains are the boundaries of dif-
ferent design activity domains. *ey are the most basic and
important concept of axiomatic design (AD), which runs
through the entire design activity process.

3.1. Customer Domain. *e user domain is the demand
domain, which represents the user’s needs for the product
(CNs, customers’ needs> description, specifically refers to
the market customers’ requirements for the use of the
product, including the user’s needs for the use of the
product, etc.). It also includes the company itself (design,
manufacturing, marketing, and after-sales service depart-
ments) demands for product production efficiency, pro-
duction cost, and product quality [17].

3.2. Functional Domain. A functional domain is a set of
functional requirements and constraints (FRs, or function
requirements) that a product must meet in order to meet a
set of user needs. A product’s or technical system’s function
is an abstract description of the activities that it can do, and it
reflects the product’s purpose and qualities. Functional re-
quirements are the description of the design objectives and
the collection of functions that the design scheme can deliver
for a certain product design.

3.3. Physical Domain. *e physical domain describes the
entire structural parameter design process of the product. It
is a collection of physical structural parameters to achieve
functional requirements, that is, the design parameters
(DPs, design parameters) constructed in the physical do-
main to meet the expressed FRs. Design parameters refer to
the product structure parameters that can realize the
function. In the physical domain, the product is gradually
refined from the abstract overall design stage to the concrete
design [18].

3.4. Process Domain. *e process domain describes the
manufacturing process and processing methods of the
product. In order to produce products expressed by FRs, a
set of process variables (PVs, process variables) need to be
formulated to describe the process. *e process domain is
specific to the technological process and manufacturing
method of the product [19].

*e mapping of the four design domains can be
expressed by formula as follows [20]:

FR � A · DPor FRs{ }m×1 � [A]m×n · DPs{ }n×1,

DP � B · PVor DPs{ }m×1 � [B]m×n · PVs{ }n×1.
(1)

*e matrix [A] is used as an example to discuss the
characteristics of the mapping relationship, and the design
matrix A can be expressed as [21]

[A] �

A11 A12 · · · A1n

A21 A22 · · · A2n

⋮ ⋮ ⋱ ⋮

Am1 Am2 · · · Amn

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (2)

*e elements of matrix [A] are determined by the fol-
lowing formula

Aij �
zF Ri

zD Pj

. (3)

User domain
CNs

Functional
domain FRs

Physical
domain DPs

Process area
PVs

Figure 1: Design activity domain and its process.
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According to the matrix [A], the design is divided into
three situations: noncoupled design, quasi-coupled design,
and coupled design.

(1) When m� n, according to the different situations of
the matrix, it can be divided into the following three
situations:

[A] �

X 0 · · · 0

0 X · · · 0

⋮ ⋮ ⋱ ⋮

0 0 · · · X

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

, (4)

[A] �

X 0 · · · 0
0 X · · · 0
⋮ ⋮ ⋱ ⋮
0 0 · · · X

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
, (5)

[A] �

X 0 · · · 0
0 X · · · 0
⋮ ⋮ ⋱ ⋮
0 0 · · · X

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦
. (6)

(1) When [A] is a diagonal array, it is noncoupled de-
sign. As shown by formula (5), that is, functional
requirements correspond to design parameters, and
there is no coupling between functions.

(2) When [A] is a triangular array, it is a quasi-coupled
design. As shown in formula (6), the design pa-
rameters are expanded in a certain order, which is
called quasi-coupled design.

(3) When [A] is a general matrix, it is a coupled design.
As shown by formula (7), the design function and the
design parameter are coupled with each other.

(2) Whenm> n, the design is a coupled design or under-
design.
When the number m of product functional re-
quirements (FRs) is greater than the number n of
design parameters (DPs), there may be functions
sharing the same parameters, which is a coupled
design. Or the function is not fully satisfied.

(3) When m< n, the design is a coupled design or re-
dundant design.

When the number m of required functions FR is less
than the number n of design parameters (DPs), a function
requirement may be determined by multiple design pa-
rameters, and the design is a coupled design or a redundant
design.

For example, when designing a microwave oven door, its
functional requirements (FRs) are [22]:

(1) FR1—it provides a passage for food in and out.
(2) FR2—it is convenient to observe the food processing

process.
(3) FR3—it isolates electromagnetic pollution.

DPs are selected as follows:

(1) DP1—vertical hanging door.
(2) DP2—transparent material is used on the door.
(3) DP3—the door adopts isolation electromagnetic

radiation material. *e design matrix is as follows:

FR1
FR2
FR3

⎡⎢⎢⎢⎢⎢⎣
⎤⎥⎥⎥⎥⎥⎦ �

X 0 0
0 X 0
0 0 X

⎛⎜⎝ ⎞⎟⎠
DP1
DP2
DP3

⎡⎢⎢⎢⎢⎢⎣
⎤⎥⎥⎥⎥⎥⎦.

*is design is a noncoupled design.
*e traditional reconfigurable design method uses the

analytic hierarchy process and the “Z” mapping method. As
shown in Figure 2, the entire design process starts from the
abstract summary at the top level for the overall design and
then layer by layer to the detailed design at the bottom. *e
product structure is divided into the component layer, the
component layer is divided into the parts layer, and the parts
are further divided into the feature layer.

Fuzzy numbers are utilized to define the design domain
and its mapping relationships, and the system is rebuilt using
fuzzy matrix changes, fuzzy similar recognition, and rede-
sign, which is referred to as fuzzy reconstruction.

*e unpredictability of design jobs is shown in Figure 3.
*e design process starts with the identification of societal
needs, which is followed by the systematic organization of a
set of functional requirements and design constraints. In-
genuity and creative design are used to produce products or
prototypes. Analyzing or testing the prototype determines
the product’s quality and functions. By comparing the
function to the goal function, the gap is found. *e set that
more accurately meets the functional requirements is
regenerated and iterated until the design concept fully meets
the customer’s needs.

*erefore, how to design a complex product system?
Generally speaking, the user needs of complex products are
not proposed by consumers, but by professional users.

No matter from the design process of network design or
complex product design, the key to design is how to find the
system or subsystem (product or component) that “best fits”
the design goal. *is process is essentially a fuzzy solving
process; that is, according to the fuzzy needs of users, the
target parameters are extracted, the existing systems or
products are identified by the fuzzy similarity, and the most
similar systems or products (sub-systems or sub-compo-
nents) are found, as shown in Figure 4.

Fuzzy reconfigurable theorem:

Definition 1. Fuzzy design relationship matrix [A]

A
 ij

  �

A
 11

A
 12

· · · A
 1n

A
 21

A
 22

· · · A
 2n

⋮ ⋮ ⋱ ⋮

A
 m1

A
 m2

· · · A
 mn

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (7)

It satisfies
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FR0

FR1 FR2

FR11 FR12 FR21 FR22

FR211 FR212 FR213

DP0

DP1 DP2

DP11 DP12 DP21 DP22

DP211 DP212 DP213

Figure 2: Principle of mapping from functional domain to physical domain.
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Figure 3: Design network [23].
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Figure 4: Process of complex product development and design.
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FRs m×1 � A
 ij

 
m×n

× DPs n×1. (8)

FRs —it is the fuzzy vector of functional requirements

FRs m×1 � FRs1, FRs2, FRs3, . . . , FRsi, . . . , FRsm( . (9)

DPs —it is the fuzzy vector of the physical domain

DPs n×1 � DPs1, DPs2, DPs3, . . . , DPsi, . . . , DPsn( . (10)

A
 ij

—it is the correlation (coupling) relationship between

functional requirements FRsi and DPsj.

Theorem 1. In a system, a certain function always has the
structure with the highest degree of correlation with it.
�erefore, after the matrix is normalized, there is one and only
one element in any column or row of the matrix with the
largest value.

Theorem 2. After the fuzzy design matrix [A


] is stan-
dardized, there is always a threshold input, and [A


] is cut and

transformed into a diagonal or triangular matrix to satisfy the
reconfigurability of the system.

Corollary 1. Each system has the ability to repair; however,
the capability to rebuild varies. It also indicates that recon-
figurability is a need for the survival and advancement of
natural and artificial systems.

*e main coupling relationship is ignored by fuzzy
reconfigurable theory, which focuses on the primary cou-
pling relationship. When dealing with complex circum-
stances, we often use this approach: the most difficult aspect
or component of the issue is addressed first [24].

We set U to be the domain of discourse, called mapping

μA


: U⟶ [0, 1],

x|⟶ μA

∈ [0, 1].

(11)

A fuzzy subset A

on U is determined, mapping μA


is

called the membership function of A

, and μA


(x) is called the

degree of membership of x to A

.

*e set composed of all fuzzy subsets 4 on U is the power
set of U, which is denoted as &(U). *e fuzzy subset is
referred to as the fuzzy set.

*e commonly used representation methods of fuzzy
sets are as follows:

(1) Zad notation

A


�

A


x1( 

x1
+

A


x2( 

x2
+ · · · +

A


xn( 

xn

⎛⎜⎜⎝ ⎞⎟⎟⎠. (12)

(2) Vector representation of fuzzy sets

A


� A


X1(  + A


X2( , · · · , A


Xn(  . (13)

Generally, if there is 0≤ ai≤ 1, i� 1,2, ..., n, then a �

(a1, a2, . . . , an) is called a fuzzy vector. *erefore, the fuzzy
vector a � (a1, a2, . . . , an) can represent the fuzzy set A


of

U � (x1, x2, . . . , xn) in the universe.
We set A


∈ &(U), and for ∨λ ∈ [0, 1], it is recorded as

(A


)λ � Aλ ⟶ def x| A


(x)≥ λ .

Aλ is the λ-cut set of A

. Among them, λ is called the

threshold or confidence level. Its characteristic function is

xμλ(x) �
1, μλ(x)≥ λ,

1, μλ(x)< λ.
 (14)

λ-cut set is an important method to connect the fuzzy set and
the classic set.

A certain characteristic index is tested and counted, and
the membership function is based on the ratio of the number
of occurrences of the statistics to the total number of times.
For example, the comfort index of a vehicle is usually
expressed by acceleration. *e membership function of
<good comfort> is established, and acceleration is taken as
the universe of X. <Good comfort> is expressed as a number
of clear intervals for statistics, such as (0.9∼1.2) and
(0.8∼1.3).

μgoodcomfort(1) �
m

n
. (15)

If there are n� 20 and m� 15, then there is
μgoodcomfort(1) � m/n � 15/20 � 0.75

According to the actual situation, some functions with
parameters are determined to represent the membership
function of a certain type of fuzzy concept (the domain of the
universe is a real number R), and the parameters are de-
termined by experiment or experience. *e commonly used
distribution types are rectangular distribution, trapezoidal
distribution, K-th parabolic distribution, normal distribu-
tion, etc.

μd(x) �
1, a≤ x≤ b,

0, other.
 (16)

Large trapezoidal distribution

μA


(x) �
1, x≥ a,

0, x< a.
 (17)

Small trapezoidal distribution

μA


(x) �
1, x≤ a,

0, x> a.
 (18)

*is type of distribution is used to describe situations
that are greater than or less than a certain index or between
two indexes. For example, the stress intensity that a certain
part can bear is x, and A


is a subset of “strength greater than

α.” When a� 300MPa, there are μA


(350) � 1 and
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μA


(280) � 0. For example, the yield strength of the bogie
frame material is required to be x, and A is the subset of
“yield strength greater than or equal to α and less than or
equal to b.”

*e trapezoidal distribution is shown in Figure 5.

μA


(x) �

0, x< a,

x − a

b − a
, a≤ x< b,

1, b≤x< c,

d − x

d − c
, c≤x<d,

0, x≥ d.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(19)

Small trapezoidal distribution

μA


(x) �

1, x< a,

b − a

b − a
, a≤ x≤ b,

0, x> b.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎩

(20)

Large trapezoidal distribution

μA


(x) �

0, x< a,

x − a

b − a
, a≤x≤ b,

1, x> b.

⎧⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎩

(21)

Triangular distribution (special case of trapezoidal
distribution)

μA


(x) �

x − a

b − a
, a≤x≤ b,

c − x

c − b
, b≤ x< c,

0, other.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(22)

In formula (23), a, b, and c represent the left boundary,
median, and right boundary. When a� b� c, the fuzzy
number becomes the deterministic index. *erefore, the
deterministic index is a special case of the fuzzy number.

In mechanical design, many parameters belong to the
normal distribution, and the fuzzy membership function is

μA


(x) � e
(− x− a/σ)2

. (23)

Among them, a is the mean, and eight is the mean square
error, for example, the braking performance index x of the
bogie (indicated by braking distance), we take a� 2.0 km,
0� 0.4 km, and then there is μA


(1.7) � 0.56, μA


(2.2) � 0.78.

If the membership function is used to solve the problem,
the fuzzy number is in [0, 1]. *e membership functions for
several parameters in the performance domain and com-
ponent characteristic parameter domain have yet to be
established. Experts present a collection of relative values or
related indicators to identify its qualities. Different pa-
rameters’ fuzzy numbers have different sorts and dimen-
sions; thus, they must be standardized to eliminate the
differences in types and dimensions, which requires trans-
lating various fuzzy numbers into the interval [0, 1]. For a
single characteristic parameter, it can be directly calculated
by the membership function, and the principle of maximum
membership is adopted; that is, the one with the largest
membership is considered to meet the design goal, or the
λ-cut set is adopted.

For example, in the domain U � u1, u2, u3, u4, u5{ }, ui

represents the axle load of a certain bogie design parameter,
and its values are 15, 18, 20, 16, 14 in sequence. *e trig-
onometric function distribution (take a� 10, b� 16, c� 22)
is used to obtain the degree of membership as
μA


� 0.83/μ1 + 0.67/μ2 + 0.33/μ3 + 1/μ4 + 0.67/μ5.
From formula (15), when taking 1, 0.83, 0.67, 0.33, there

are
μA


1 � μ4 ,

μA

0.83 � μ1, μ4 ,

μA

0.67 � μ1, μ2, μ4, μ5 ,

μA

0.33 � μ1, μ2, μ3, μ4, μ5 .

(24)

For multi-parameters, the closeness of distance is used to
calculate and define X � x1, x2, . . . , xn . Uj, F ∈ F(X)

d Uj, F  � 

n

i�1
uij − fi




p

⎛⎝ ⎞⎠

1/p

. (25)

When p� 2, it is Euclidean distance. When p� 1, it is the
Hamming distance.

1

O
a b c d

X

Figure 5: Schematic diagram of trapezoidal distribution.
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We set X � x1, x2, . . . , xn , and F ∈ F(X). *e close-
ness of Uj, F is

σ Uj, F  � 1 − c d Uj, F  
α
. (26)

Among them, a and c are coefficients. We take c� 1/n,
a� l, p� 2, and then there is

σ Uj, F  � 1 −
1
n

�����������



n

i�1
uij − fi




2




. (27)

In the actual design, the importance of the n indicators of
the target object F is different, and the weight vector is
introduced

W � w1, w2, w3, . . . , wi, . . . , wn( , 

n

i�1
wi � 1. (28)

*en, the weighted distance closeness is

σ Uj, F  � 1 −

���������������



n

i�1
wi uij − f  

2




. (29)

Practice shows that the calculation result of formula
(29) is difficult to reflect the difference, and it is improved to

σ Uj, F  � 1 − 

n

i�1
wi uij − f



 . (30)

*e one with the largest distance σ(Uj, F) is considered
to meet the design goal, and the weight w can be obtained
according to customer needs or given by experts.

4. Application of Environmentally Friendly
Materials Based on Fuzzy Technology in the
Design of Children’s Furniture

*e custom designmethod for children’s furniture discussed
in this article does not completely allow customers to “do
anything they want,” but it does allow them to preserve
previously built children’s furniture for future use. Fur-
thermore, authentic items are featured in this article at
specialty stores. Customers may choose children’s furniture
on the spot, change the size in the system, or go through the
model library to find various sofa designs. Customers then
choose materials and colors depending on their own pref-
erences. Customers may also create autonomously, such as
while playing video games, and fully experience the plea-
sures of individual consumption by adjusting space and
illumination, as well as seeing animations in the view.

*e customizationmodule of the custom design system 1
includes the size customization and material customization
of the sofa. *e size customization is mainly the length,
width, and height of the various parts of the sofa (cushion,
backrest, armrest), as shown in Figure 6.

*e customization module of custom design system 2
includes style customization and material customization.
*e system divides the model styles of the sofa into two
categories: European style and modern style. *e sofa ma-
terials are leather and fabric, respectively. *e environment
under the display module includes three parts: a supporting
coffee table, space, and lighting. *e last part is the ani-
mation preview module, and the system frame structure is
shown in Figure 7.

Following the creation of the system, it may be used to
investigate the usage of ecologically friendly materials in the

System interface

Custom
module

Display
module

Model Material environment light Animation

�e size of
each part is
determined

Leather
fabric Wall floor

Main light
source and
auxiliary

light source

Real-time
playback of
animation

files

Figure 6: System frame structure diagram 1.
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Table 1: Evaluation of system use effect.

No User experience
1 93.28
2 94.34
3 87.44
4 91.25
5 94.22
6 88.09
7 93.65
8 91.90
9 87.27
10 91.37
11 90.89
12 93.76
13 93.98
14 87.43
15 92.52
16 94.16
17 87.40
18 92.04
19 92.83
20 94.73
21 94.34
22 92.87
23 91.33
24 88.70
25 89.37
26 87.48
27 90.50
28 89.59
29 91.17
30 94.50
31 89.62
32 89.31
33 90.00
34 92.58
35 91.26
36 90.31

82

84

86

88

90

92

94

96

1 4 7 10 13 16 19 22 25 28 31 34

V
al
ue

Number

Figure 8: Statistical diagram of system user experience.

Table 2: Analysis of the application effect of environmentally
friendly materials in the design of children’s furniture.

No Evaluation
1 87.54
2 85.69
3 85.64
4 83.00
5 90.17
6 82.23
7 91.12
8 90.60
9 81.36
10 91.05
11 87.49
12 89.53
13 90.37
14 84.90
15 84.47
16 81.43
17 82.54
18 82.82
19 90.56
20 86.64
21 85.64
22 81.30
23 91.54
24 89.33
25 89.69
26 91.35
27 90.56
28 84.21
29 86.18
30 91.80
31 82.63
32 88.98
33 87.72
34 90.80
35 87.52
36 82.93

System interface

Custom
module

Display
module

Model Material Environment Animation

European
modern

Leather
fabric

Matching
dress up

Animation
file

Figure 7: System frame structure diagram 2.
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design of children’s furniture. *is article analyzes by doing
simulation experiments, counts widely used environmental
protection materials, merges this article’s fuzzy technology
for data processing, and performs experiments in the system
architecture created in this article. First of all, this article
counts the evaluation effect of the use of this system, as
shown in Table 1 and Figure 8.

It can be seen from Table 1 and Figure 8 that the
children’s furniture design system based on fuzzy technology
proposed in this paper has a good user experience. On this
basis, this article studies the application of environmentally
friendly materials in children’s furniture, and the results
shown in Table 2 and Figure 9 are obtained.

From the above analysis, it can be seen that the system
designed in this paper can play an important role in the
application of environmentally friendly materials in the
design of children’s furniture.

5. Conclusion

*e health of their kid is the most important thing to
parents. As children get bigger, they must interact with
preschool furnishings. As a consequence, every parent will
evaluate and choose a practical design, environmentally
friendly materials, as well as safety and thoughtful issues.
Furthermore, every parent takes every attempt to establish a
better learning and living environment for their children.
*is article focuses on the use of environmentally friendly
materials in the field of children’s furniture design, com-
bining fuzzy technology with structured design technology
to create a fuzzy technology-based children’s furniture de-
sign system, as well as two intelligent systems for children’s
furniture design. Finally, this research presents tests to
evaluate the suggested system’s performance. *e experi-
mental research results show that the children’s furniture
design system based on fuzzy technology proposed in this
paper has a good user experience and can play an important

role in the application of environmentally friendly materials
in the design of children’s furniture.
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