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Abstract—Social manufacturing (SM), a novel distributed,
collaborative and intelligent manufacturing mode, is proposed
and developed for high-end apparel customization. The main
components of SM cloud are designed, and its research topics
are summarized. Then, SM’s key technologies are studied. 3D
technologies for apparel customization, like 3D modeling, 3D
fitting mirror and 3D customization, are developed to improve the
customization precision and user experience. Information based
collaborative management is realized to share, communicate,
and handle the information efficiently among all groups and
individuals of SM cloud. Suppliers’ evaluation mechanism is
designed to support the optimal decisions making. Next, SM cloud
is constructed in five layers for high-end apparel customization.
By using SM cloud based crowd-sourcing, social resources can
be allocated rationally and utilized efficiently, consumer can
customize the product in any processes like innovation, design,
making, marketing and service, and traditional apparel enter-
prise can be upgraded into SM mode for keeping it competitive
in the future customization markets.

Index Terms—Big data, collaborative management, social man-
ufacturing cloud, 3D apparel customization.

I. INTRODUCTION

APPAREL industry is an important part of traditional
manufacturing industries where labor requirement is high

and product export volume is relatively large. According to the
survey of Chinese apparel industry [1], most apparel manufac-
turing enterprises are original equipment manufacturer (OEM),
where some adopt mass production (MP) mode which appears
in 1760 s, and few adopt the mass customization (MC) mode
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which appears in 1980s. Most of them have weak brands,
own little original designs, and lack high-end products. Low
product price is their strongest competence, which is ending
with increasing labor cost, and fierce competition from other
developing regions like Southeast Asia. To overcome such
challenges, Chinese apparel industry has to apply a novel and
competitive solution to upgrade their existing manufacturing
modes.

Meanwhile, Chinese E-commerce is so popular that the
daily turnover record of Tmall (an E-commerce platform of
Alibaba) reached 91.2 billion RMB on Nov. 11, 2015 [2],
and increased to 254 billion RMB on Nov. 11, 2017. In
fact, with the rapid development of internet technology, the
millions even billions of people on the earth are connected
together, more and more activities that were previously done
in the real world can be executed online now, and a so-
called networked society appears [3]. In 2006, American
Competitiveness Plan designated cyber physical system (CPS)
as an important research project [4]. In 2012, the concept
of social manufacturing (SM) was proposed in the paper
From social computing to social manufacturing: one coming
industrial revolution [5]. SM is a novel manufacturing mode,
where precision customization can be realized online by using
crowd-sourcing, and social resource can be allocated rationally
and used efficiently through.

Since 2012, many researchers have focused on SM and
published many papers. Prof. P. Y. Jiang and his team have
analyzed SM and constructed its modeling for personalized
production [6]−[9]. Prof. X. F. Yao and his team have done
much research on SM paradigm [10], [11]. Prof. T. R. Nyberg
and his team discussed and studied the economic value of SM
[12], [13].

To realize SM mode, SM cloud is proposed to upgrade
the apparel industry into high-end customization stage, and
transform traditional apparel enterprise into a more competi-
tive and intelligent enterprise. In fact, such apparel enterprises
with socialized customization have appeared in China. For
example, Hongling Company, headquartered at Qingdao, is
able to execute one suit’s customization in about one week
[14].

This paper is organized as follows: SM Cloud is designed
to provide the customization service for apparel industry in
Section II. The key technologies of SM for high-end apparel
customization are discussed in Section III. The architecture,
main functions, and one application case study of SM cloud
for high-end apparel customization are given in Section VI.
Finally, some conclusions are drawn in Section V.
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II. SOCIAL MANUFACTURING CLOUD

A. Social Manufacturing
SM mode was proposed in 2012, and then researched by

some experts [5], [15]−[21]. It is a novel mode of distributed,
collaborative, and intelligently customized production. Com-
pared with the traditional manufacturing mode, its greatest
feature is that consumers’demand can be directly reflected
into a product, i.e., “From idea to products”, in which every
consumer can participate in the whole process of product
design, making and even marketing. Their participation be-
haviors enable them to gain more acceptance and satisfaction
of their product. User experience can be enhanced through
personalization, potential demand for products is released, and
the production efficiency of customization is improved. The
concept is from the customer-centric end users’ view.

On the other hand, in the socialized producers’ view, SM
is various stakeholders owning socialized manufacturing re-
sources (SMRs), including micro-/small-/medium-sized enter-
prises, smart factories, workshops, logistics service providers,
and public warehouse providers, that make up a social media-
based community with manufacturer to collaborate for the
crowdsourced or outsourced tasks. With the development of
mobile internet and social networking, the interaction and
information sharing among them become much easier. In
the community, they are interconnected by contract rela-
tionships and production sequence relationships (upstream or
downstream). The contract relationships are built between
manufacturer and its partners, while the production sequence
relationships are built among SMR providers [6]−[9].

An SM mode can be regarded as the further evolution from
the latest MC mode. MC refers to module production, in which
designers complete the product design, and some predefined
changes, like size, color and other negligible details, can be
realized according to each customer’s demands. Obviously,
MC cannot satisfy the customization demand fully in apparel
industry. With the support of SM, more customization can be
achieved, and product design can be finished fully according
to a customer’s demands. Therefore, SM can provide better
and more services than MC [6]−[13].

B. The Main Components of SM Cloud
SM mode can be realized only with the support of SM

cloud, which involves all partners in the product life cycle. The
partners mainly include consumers, manufacturers, designers
and retailers, and the product life cycle covers measurement,
E-business, design, supplying, logistics, after-sale service [10],
[11]. The main components of SM cloud for high-end apparel
can be described as Fig. 1.

1) For consumers, they can customize their own fashion
clothes by using such technologies as the 3D fitting mirrors in
stores near their homes or on the net. They can customize
the styles, materials and sizes of the dress, or modify the
customization online. All these services could transform a
customer’s shopping into their convenient and comfortable
entertainment experience.

2) For retailers, their service quality can be improved
through combining online and offline sale together. On one

hand, physical shops and stores, which distribute widely
among all districts, can strengthen the customer’s perception
for the products compared to online sales. On the other hand,
combining physical shops and stores with the online sales,
stocks and rent cost are decreased, and more customers can be
attracted. Moreover, in each store, 3D fitting mirror is supplied,
in order to fit conveniently and help customers customize
their dresses. Thanks to the high-tech new innovation- 3D
fitting mirrors, clothe fitting becomes more convenient and the
customization becomes more accurate. Hence, for the retailers,
the cost is decreased, and more specific, professional, and
characteristic services can be provided to customers.

3) For suppliers, business intelligence (BI) can be adopted
to analyze market’s current requirements and future tendency
in accordance with consumers’ online and offline consumption
records. Therefore, BI offers suppliers important information
and helps them make right decisions. As a result, inventory
level can be brought down, and the pressure of market com-
petition can be reduced.

4) In manufacturing enterprises, an SM mode allows them
to produce clothes with more varieties and smaller batches,
brings the inventory level down, saves raw materials and im-
proves production efficiency. At the same time, the information
collected from 3D fitting mirrors (or dressing rooms) can be
saved into SM cloud and fed back to manufacturers, which
provides reference to new product design. This makes the
new products succeed more easily, reduces operating risks and
increases production efficiency.

In conclusion, SM cloud can improve efficiency of the
whole industry, and realize the rational and effective utilization
of social resources. Then, all partners like manufacturers,
suppliers, retailers and customers of apparel production, can
gain more benefits. Besides apparel industry, SM cloud are
also useful for other manufacturing industries [18]−[30].

C. Main Research Topics

Based on latest information technologies like 3D fitting
mirror technology, personalized design and customization, and
service mode combining online and offline sales, SM cloud
based total solution can be developed for the apparel industry.
For realizing this novel SM mode, the main research topics
are as follows:

1) Human-body big data acquisition technologies: 3D model
matching and 3D fitting mirror technology. It is essential for
improving the customization precision and user experience.
So, it will be discussed in the key technology of 3D technolo-
gies for apparel customization, and the 3D customization also
is studied in the next section.

2) Collaborative management technology in an internet
interactive cloud platform: As well known, SM is further
distributed according to the customization demand compared
with MC. Therefore, the collaborative management can realize
the effective management of the distributed production. It is
regarded as one key technology of SM.

3) Other supporting technologies, including cloud com-
puting, evaluation, and E-commerce: In SM, the production
is self organized through crowd-sourcing. The reasonable
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Fig. 1. The main components of SM cloud for high-end apparel.

evaluation mechanism can ensure the effective execution of
crowd-sourcing. So it will be the other key technology.

4) Big data based expert system of clothing customization
in garment enterprises: It refers to the data mining and big
data analysis algorithms, e.g., deep learning, artificial neural
network and expert system. In fact, Hongling Company has
claimed that they have their own such basic expert system.
However, it is a big research topic and a lot of work should
be done, so we will further study it as the challenge in the
future.

III. KEY TECHNOLOGIES OF SM FOR
HIGH-END APPAREL CUSTOMIZATION

As mentioned above, three key technologies are studied in
this paper. They are 3D technologies for apparel customiza-
tion, information based collaborative management, suppliers’
evaluation mechanism based on analysis hierarchy process
(AHP).

A. 3D Technologies for Apparel Customization

1) 3D fitting mirror technology
Recently, 3D fitting mirror technology continues to improve

quickly. One of the most famous products is virtual fitting
room from Russian AR DOOR Company. It projects a 3D

image of the items of clothing onto the shopper as they
stand before a screen. The company has used game-playing
hardware to create the invention with an Xbox 360 console,
complete with its Kinect motion-sensor, hooked up to a large
video screen which resembles a full-length mirror. The Kinect
camera is able to monitor customers’ movements when they
turn around in order to show them the back of the garment too.
In the case above, 3D fitting mirror is only used to enhance
the user experience.

We try to improve the fitting mirror as the customization
gateway through such technologies like computer aided design
(CAD), virtual reality (VR), and augmented reality (AR). In
the apparel industry, those technologies can collect a cus-
tomer’s preferences, size, effect examination information, and
feedback them to the designer, help the 2D garment cutting &
sewing work such as inspections and garment manufacturing
check. In virtual clothing stores, customers can achieve vir-
tual fitting, customization, and decision support. The way to
apply the 3D fitting mirror for clothing customization, can be
described as Figs. 2 and 3.

The Kinect plays an important role in the virtual fitting
mirror. According to the depth information, the Kinect can
build a 3D model quickly. Furthermore, the Kinect can
capture customer’s motion, then update the 3D model in
real time. By using the so-called motion sensing technology,
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Fig. 2. Main functions of a 3D fitting mirror.

Fig. 3. A 3D fitting mirror.

customer can try on virtual clothes based on 3D body model,
and merchants can get essential parameters from the 3D body
model.

To improve 3D modeling of human body shape, 3D model
matching approach is studied. A hybrid algorithm combining
normal aligned radial feature (NARF) key point detector and
fast point feature histogram (FPFH) descriptor are adopted
for 3D model matching. NARF key point detector is able to
accelerate the efficiency of the initial iteration while FPFH
can reduce the calculation of matching process in light of the
decrease of descriptors dimension. The experiment showed a

great result.
2) 3D customization
Based on 3D human body models, 3D customization can be

realized more easily, which can simplify the garment process
and provide dressmaking efficiency. The existing garment’s
processes consist of design, choosing fabrics, pattern, cutting,
sewing, and ironing etc. For the design step, 3D CAD has
already been used, and there are many special design software
in the garment industry. Besides, as the most important section,
pattern means to decompose the clothing into pieces accord-
ing to the design drawing, and then sewing them together,
including body, sleeve and collar. After being checked, the
fabric is cut according to the pattern of a contour cropping
garment piece. Then, clothes can be made by sewing the pieces
together. With the 3D technology, the effect of the ready-to-
make clothes can be displayed virtually even before the clothes
are made. In this way, the clothing play board process can be
realized on the computers totally.

Therefore, compared with craft customization for smaller
batches and more variety production, SM’s 3D customization
with 3D human body models technology can reduce the cost
of production design, making-board, and so on.

B. Information Based Collaborative Management

Based on SM cloud, the consumers, designers, and manu-
facturers are no longer the separated individuals, and all kinds
of necessary collaborations can be executed among them. By
applying advanced network and collaborative management, the
information about business, affairs, and events can be shared,
communicated and handled efficiently, and in an orderly and
controllable manner among enterprises, departments, groups
and individuals. Therefore, information based collaborative
management can help all users build and keep the collaborative
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Fig. 4. Information collaborative management functions of SM.

relationship online. In order to realize the information based
collaborative management, SM cloud should provide the main
functions including service infrastructure function, service bus
layer and application function, and business entrance function.
The more specific contents of those functions are shown in
Fig. 4.

For the coordinated dynamic netizen group (DNG) and
coordinated production equipment, the research focuses on a
collaborative model and modeling system, including a business
model and modeling system in SM mode. DNG is defined
as the groups who dynamically access the internet for the
similar interests or purposes. Through DNG’s crowd-sourcing
and distributed cooperative forms, network-based collaborative
manufacturing services can be supplied for SM mode.

A collaborative model reflects the cooperative relationship
among data, crowd-sourcing services, crowd-sourcing business
process and DNG. The two parts, i.e. collaborative meta-model
and collaborative modeling, are discussed further.

1) Collaborative meta-model: It is composed of crowd-
sourcing business involved in DNG, a crowd-sourcing busi-
ness process, crowd-sourcing services and data. Specifically,
collaborative relationships can be classified as the relationships
between crowd-sourcing business processes and business pro-
cess, the relationships between crowd-sourcing business pro-
cess and services, the relationships between crowd-sourcing
services and services, the relationships between DNG and
DNG, the relationships between DNG and crowd-sourcing
business process/services, the relationships between data and
data. A collaborative meta-model can abstract and translate
the collaborative relationships in all levels of SM into the
collaboration among businesses, data, and services, which
constitute a collaborative meta-model of SM.

2) Collaborative modeling based on model mapping: An
SM model with multiple views can reflect the information in

all aspects of operating crowd-sourcing business. A collabora-
tive model is established by using the extraction and mapping
method of the related business views, which can help people
obtain data, services, processes, and the related important
information about the collaborative work. In this way, crowd-
sourcing collaborative modeling can be improved in accuracy
and efficiency. In an SM model, four elements of the related
important collaborative operation are function view, crowd-
sourcing process view, information view, and DNG view.

Based on a collaborative meta-model, the extraction and
mapping methods of a manufacturing business view can be
researched further. The service function definition is extracted
according to business requirements and function view. The
modeling of relationship between the services and the control
processes of netizens collaboration is extracted by using the
process view. The interface definition of crowd-sourcing ser-
vices is extracted according to the information view. Based
on the DNG view and its relationships with other views, the
collaborative process description of DNGs can be established.

Based on a model driven architecture (MDA), the collabo-
rative model can be transformed into the related collaborative
model, which is supported by a business modeling tool. Model
establishment and transformation are well integrated, and the
business-driven model can support the business operation and
monitor the implementation process.

C. Supplier Evaluation Mechanism Based on AHP

In SM mode, the customers must face many suppliers
to make decision and choices, so a supplier evaluation
mechanism is necessary. In accordance with a supplier’s char-
acteristics under SM, the hybrid method combining AHP and
fuzzy analysis is adopted under SM mode [31]−[35]. The two-
level indicators are constructed under the total evaluation goal.
The first level indicators are established through investigating
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Fig. 5. Hierarchy of the supplier evaluation in three level indicators.

several garment enterprises in South China’s Dongguan City.
For the second level, the indicators are Bi, i ∈ {1, 2, . . . , 5},
including: 1) product quality; 2) production capacity; 3) sales
and service quality; 4) qualification certification; and 5) cus-
tomer feedback. The third level is (Cij)5×4, as shown in Fig. 5.

1) Judgment matrices
In AHP, a hierarchic or network structure is needed to

represent the problem and pairwise comparisons to estab-
lish relations within the structure [31]. Based on the 1−9
scaling method given in [32]−[35], we use the consistent
matrix method to construct the judgment matrix according
to the comparison results. The judgment matrix is a relative
importance comparison of all factors in this level with respect
to any factor in the next higher level. The judgment matrix
A − Bi = (bij)n×n, where bij > 0, and bii = 1. Here the
elements bij of judgment matrix are given by the 1-9 scaling
method.

2) Relative weights and consistent computing
Based on the judgment matrix, the relative weight wi

of Bi are computed by the normalized eigenvector creating
correspondence between W to the maximal eigenvalue λmax

of the judgment matrix. Besides, the geometric method of
approximate algorithm is given as

W = (wi | i = 1, 2, . . . , n) =

(∏n
j=1 bij

) 1
n

∑n
i=1

(∏n
j=1 bij

) 1
n

(1)

λmax =
1
n

n∑

i=1

∑n
j=1 (bijwj)

wi
. (2)

When comparing the importance of three items, i.e., a, b
and c, the consistency judgment is needed for those conflicting
cases, like a is more important than b, and b is more important
than c, but c is more important than a. the consistency
judgment is necessary to fine the possible single hierarchical
sorting answer for the conflicting problem.

CI =
λmax − n

n− 1
(3)

where CI is the consistency index; λmax is the largest eigen-
value of a judgment matrix; and n is the order of the judgment
matrix.

In AHP, the more factors in pairwise comparisons, the lower
the consistency requirements. To measure the consistency
of a judgment matrix in different orders, average random
consistency index IR of the nth order is introduced. Random
consistency index IR can be found in Table I.

TABLE I
RANDOM CONSISTENCY INDEX IR

n 1 2 3 4 5 6 7 8 9
IR 0 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45

Define consistency ratio CR as follows:

CR =
CI

IR
(4)

where CR is the consistency ratio; IR is the random consis-
tency index; If CR < 0.1, inconsistent degree is considered
within the allowable range and has a satisfying consistency.
Otherwise, it needs to reconstruct pairwise judgment matrix.

3) Fuzzy evaluation
When one supplier is evaluated corresponding to certain

factors, all the possible evaluation results are obtained and
collected, the collection is called an evaluation set, denoted
by G. The multi-factor fuzzy evaluation matrix is obtained
according to the single factor evaluation vector scored with
the expert scale. Experts evaluate each factor in a factor set,
and map the evaluation results into the factor set to derive an
overall evaluation Matrix R. The weight of each factor for the
total target is obtained via hierarchical analysis, denoted as
W .

Known factors set weight vector W and evaluation matrix
R. The fuzzy comprehensive method is used to evaluate com-
plex systems. The mathematical model is shown as follows:

M = W ×R. (5)

Then, M is given normalized treatment, thus resulting in
M . The last evaluation result V is shown as follows:

V = M ×G. (6)
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Fig. 6. The architecture of the social manufacturing cloud.

The system uses the method that combines AHP and fuzzy
comprehensive method to evaluate suppliers, reducing the
impact of human’s subjective preferences on evaluation. The
system correctness and feasibility are verified by suppliers’
strength of garment enter-prises.

IV. CONSTRUCTING THE SOCIAL
MANUFACTURING CLOUD

A. Architecture of Social Manufacturing Cloud

Based on the above key technologies, the architecture of
SM cloud is designed with five layers, i.e. Service resource,
Service support, Coordinated running environment, Business
support, and Business application, shown as Fig. 6. They are
further described as follows:

1) Service resource layer
This layer includes all kinds of production and services re-

sources, which can form a social resource network. Specially,
the resources include manufacturing equipment, production
(e.g., 3D printers), information network using 3D intelligent

terminals, modern logistics network, and heterogeneous oper-
ating system. In this layer, 3D intelligent terminals’ perception
function and interactive function can be provided; the modern
logistics network offers logistics capability; additionally, the
networks provide all kinds of physical connection, and pro-
vides transparent information communicating services. This
layer plays an important role of terminal perception and
information communication, production service and product
logistics.

2) Service support layer

This layer contains service module encapsulation, service
registration, service discovery, service data management, ser-
vice management, middleware management. With the help
of service registration and service discovery modules, the
information of the enterprises can be transferred accurately,
efficiently and safely in accordance with user requests.

a) Service module encapsulates the current application
system’s function, data and staff integrally through adapter,
and converts them into the service that can be accessed by
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applicants in a standard mode.
b) Service registration module classifies and publishes the

current service using the universal description, discovery and
integration (UDDI) protocol. There are three services in this
module, namely, business services, business function services
and technical function services. With the help of the service
registration module, the services can be published by service
providers, then users can search available services.

c) Service discovery module is based on the classification
information and the functional description of a service in
the registration module. This module helps search relevant
services for specific demands that come from customers and
the service bus.

d) Service data management module provides accessing and
management of heterogeneous data in the framework of ser-
vice oriented architecture (SOA), which comprises accessing
and mapping to relational databases as well as accessing and
operation of business objects.

e) Service management module includes version manage-
ment and product lifecycle management.

f) Middleware management administrates various adapter
interfaces uniformly, and realizes more value-added services
by integrating current applications and information.

g) Security service and other standard services guarantee
the loose coupling between APPs (applications) and service
providers, and make them interact in dynamic ways that are
safe and efficient.

3) Coordinated running environment layer
This layer contains computing environment, coordinated

operation environment, cooperative monitoring management,
information analysis environment and optimization environ-
ment.

a) Coordinated running environment: process driving, pro-
cess navigation, and task management.

b) Coordinated monitoring environment: process state con-
trol, process state display, and process optimization.

c) Information analysis environment: the information filter-
ing and information mining.

d) Optimization and decision environment: it includes the
artificial system and computing experiment. The artificial
system can support the models for the optimization and deci-
sion. The computing experiment can support the optimization
methods, and provide the tools for optimization and decision.

4) Business support layer
This layer consists of physical clothing stores, internet-

based clothing stores, social media information platform,
data acquisition and analysis platform, business intelligence
platform, collaborative manufacturing management platform,
logistics supervising platform, and all kinds of management
tools for user management, right control, safety management,
running monitoring, computing resource scheduling and ex-
ception handling.

5) Business application layer
This layer consists of the portals of SM cloud platform

as well as the interfaces to integrate those existing infor-
mation systems, like manufacturing execution system (MES),
enterprise resource planning (ERP), and office automation
(OA). They are social network application, enterprise-level
APP, community-level APP, big data analysis application, and
integrated existing application. Therefore, both enterprises and
community customers can access the system in different ways,
and are allowed to accomplish specific settings and configu-
rations. This layer realizes content aggregation, customized
views, customization, collaboration features, internationaliza-
tion, big data analysis, integrated existing application, support
of various web browsers, personal digital assistant (PDA).

B. Application Cloud for High-End Apparel Customization

Based on the previous SM cloud platform, the application
cloud especially for high-end apparel customization case
study is developed, including customization subsystem, design
subsystem, and manufacturing subsystem, shown in Figs. 7−9.
For consumers, they can choose a variety of factors to
achieve the customization according to their habit, such as
materials, colors, styles, designers and other clothing design
elements, to customize their clothing independently. When

Fig. 7. Application cloud interface for consumers.



SHANG et al.: SOCIAL MANUFACTURING FOR HIGH-END APPAREL CUSTOMIZATION 497

Fig. 8. Application cloud interface for designers.

Fig. 9. Application cloud interface for manufacturers.

one consumer completes and saves his/her customized clothing
independently into the application cloud, he/she can see and
edit clothing effect, as shown in Fig. 7. Besides, they can use
3D fitting mirror to display fitting effect, as shown in Fig. 3.

For designers, according to the customization information
from the customers, they can integrate all the information,
make the necessary processing, supply the design scheme, and
feedback the scheme to customers. Through crowd-sourcing,
the designer, who can supply the most suitable design scheme
to satisfy the customers demand, is chosen as the final de-
signer. The system can help all the designers to evaluate their
schemes by big data computation and analysis. By using the
application cloud, designers can design new clothes rapidly
and easily for consumers to choose and test, as shown in Fig. 8.

For manufactures, they can arrange the final processing

tasks in the application cloud. The design subsystem can push
production data into the manufacturing subsystem. Through
collaborative management technology, the production tasks are
optimized, and then are assigned to each workstation. Within
the shortest time, the manufacturing task can be finished by
the collaborative and distributed management. The production
plan of one order is shown in Fig. 9. In this way, the rapid,
efficient, and low-cost production is possible.

C. Application Case

A demonstrative case is given to verify how SM can be
applied to high-end apparel. If a customer wants to customize
his clothes in SM cloud, he will go through these steps, as
shown in Fig. 10.
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Fig. 10. One demonstrative case of SM for high-end apparel.

First of all, when he wants one customized dress, he
must describe his request. Secondly, designers can offer their
initial design if they are interested in the request. Thirdly,
the customer can choose the best design scheme from all
the ones according to the supplier evaluation mechanism,
and he must scan his body and send the 3D body data to
the selected designer for precise customization. Fourthly, the
designer gives the final design according to 3D body model.
After that, the customer gets the design scheme and go on to
choose the makers, suppliers, logistics companies for his dress,
who can work under collaborative management. After he gets
it, he needs to evaluate the other collaborators of designer,
maker and so on, while they also evaluate him. In the case,
the customer can participate in the whole process of product
design, making and even marketing, and the other participators
can be managed collaboratively.

V. CONCLUSION

In this paper, SM mode is proposed and SM cloud is
constructed for high-end apparel customization, and the key
technologies thereof are studied, including 3D apparel cus-
tomization, collaborative management, and suppliers evalua-
tion mechanism.

With SM cloud, a distributed, collaborative and intelligent
manufacturing mode is established. Compared with the ex-
isting craft customization and mass customization, SM can
release more potential demand for products, enhance user
experience and improve efficiency and precision of customiza-
tion production, so that the traditional apparel enterprise can

be upgraded into intelligent one. The new SM mode of
manufacturing and service will transform the apparel industry,
and break through traditional apparel industry’s structure. It
will lead to the new trend of fashion garment production,
making, and also promote the sustainable growth of garment
industry.

This paper provides the possible scheme to deal with high-
end apparel customization. However, there is still some work
to do, such as self-study mechanism and expert system to
improve customization precision and intelligence, 3D fitting
mirror to enhance user experience, and conflict and balance
between information resources sharing and trade secret pro-
tection for enterprises.
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