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Abstract — As a kind of brand-new service form, self help service has been widely used in many fields of life. Vending machines, 
such as self-service vending systems, as a way of being different from the traditional retail growing popularity and attention. As 
traditional vending machines, they can sell single variety of goods, replenishment, supplier and other artificial fully responsible for 
the management of real time difference. Now has been based on intelligent network interconnection of sale, real time 
communication with remote management when server-side. But there are still sold by limited, single sales were low, difficult issues 
such as safety management and control. By analyzing the current development status of automated sales systems, vending machine 
features and shortcomings, presented by network technology, Internet of things technologies improve the function of vending 
machines, building a safe and controlled by smart Internet marketing systems. Through smart sales terminals, as well as in the 
local shopping, but also from the shopping website to order goods, wholesale and retail. Intelligent point of sale can be networked 
to each other, forming clusters of intelligent distribution network. Remote server terminal can be real-time data query, statistics, 
alarm, etc... Meanwhile, in order to protect the safe operation of the entire sales of the system, the system uses a multi-level and 
multistage security technology. Because smart-sale terminal is not only to sell the majority of daily necessities, but also provide 
many new services, has become a multi-purpose vehicle, it is a typical self-service application. Intelligent network sales system has 
broad prospects of development and application value, smart sales will become an important marketing method in Smart City. 

Keywords-vending machine; intelligent network sales system; intelligent sales terminals; online shopping; safe operation ; 
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I. INTRODUCTION 

Self service is a kind of brand-new service form, it has 
been widely used in finance, transportation, communication, 
business, medical, government and other fields. In particular, 
with the rapid growth of commercial retail market, with the 
help of automatic vending machines, this kind of self-service 
vending system has become a trend, far faster than other 
emerging markets. At present, the vending machine as a 
different from the traditional way of retail has entered the 
fifty national markets, in which the United States and Japan 
developed the fastest. Vending machine in our country 
started later, in the ninety's in Guangdong, Shanghai began to 
appear. But due to the convenience of automatic vending 
machine and night service, welcomed by the public, the rapid 
development of [1]. During the twelfth five year period, 
China's automatic vending machine annual increase of about 
150000, become the world's largest vending machine 
consumer market. 

However, at present the vending machines sold more 
goods to beverages, food and tobacco-based. Although in 
recent years, also appeared integrated vending machines, 
automatic sale of part of daily necessities, such as 
newspapers, rice, batteries and personal hygiene products 
and other aspects of trade, but there are still a limited variety 
of goods sold, sales of small stand-alone, cross-regional 
management difficult and other problems. This paper 
proposes an intelligent network marketing this system 

construction plan. Through intelligent sales terminals, both 
in local shopping, but also to order merchandise from 
shopping sites, and to the remote terminal sales statistics and 
security control. 

II. THE CHARACTERISTICS AND SHORTCOMINGS OF THE 

CURRENT AUTO SALES SYSTEM 

A. Development Status and Characteristics of Automatic 
Sales System  

Vending Machine (Vending Machine, VEM), the earliest 
appearance in the twentieth Century fifty or sixty's in 
Western Europe, from Japan and Europe and the United 
States developed in the 1970 s. Because it can automatically 
sell goods according to the amount of money, not limited by 
time and place, so also known as the miniature supermarket 
open 24 hours a day. In Japan, vending machines covered 
streets, an average of 20 people have a vending machine, 
become the nation's spending habits. Strong vending 
machine channels and even controls the upstream vendors, 
suppliers to adapt vending machines launched by way of sale 
of bottled packaging clothes and department stores. In China, 
the rising cost of rent is the first big cost of the retail 
industry, the human cost is more expensive. So there is no 
duty, 24 hours operation characteristics of the vending 
machines in the domestic rapid development. But China's 
vending machine sales behind Japan, Europe and the United 
States and other developed countries. This is not only the 
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historical development gap between China and the developed 
countries, but also China's own national conditions. First of 
all, the vending machine widely adapted to the high labor 
costs and higher quality of developed countries, such as 
Europe and the United States, and other countries. 
Development of the most common vending machine in Japan 
that Japan's land area is small, technologically advanced, 
high degree of acceptance closely nationals. Followed by 
China itself national quality needs to be improved, the value 
of restricted goods, and labor costs are relatively low, a 
relatively small science and technology replace human 
needs. 

Currently, China's vending machine consumption has 
crossed the psychological novelty consumer stage, people for 
this self-acceptance autonomous sales enhancement. From 
around 2000 to 2011 began to enter China more than ten 
years, the number of domestic automatic vending machine 
from zero to 10,000 units. But from 2011 to 2013, the 
number of vending machines never rapid growth to 10,000 
units 40,000 units [2]. According to statistics, in the twelfth 
five year period, the turnover of automatic vending machine 
sales accounted for 0.53% of total revenue. Based on 
projections, to 2018, China has about 400,000 units of 
market capacity. The past two years, only the developed 
areas of high consumption areas, nearly 200,000 units of 
market. With the development and improve the quality of the 
Internet, micro-channel, Alipay wallet, mobile payment 
increasing popularity of vending machines are becoming an 
integral part of the retail industry. Especially for the younger 
generation, which accompanied its growth is more avant-
garde retail consumption can be described as a new fashion. 

The automatic vending system is composed of an 
automatic vending machine, communication network and 
system management center. Early online sales system is a 
network of cashier combined artificial sales system. This 
type of sales is mainly used in shopping malls, supermarkets. 
The cashier network system in the same building can only be 
realized commodity management and networking of cashier, 
unable to realize the control of commodity sales process, not 
the real meaning of network marketing system. With the 
development of anti-counterfeiting identification technology, 
digital technology, software technology and refrigeration 
technology, vending machine is a kind of high-tech 
intelligent product which integrates sound, light, and 
mechanical integration. It provides the basic guarantee for 
the development of auto industry. Early vending machines 
and systems management center for complete separation, 
using artificial way to commodity management and 
equipment maintenance. This kind of management the way 
not only makes the goods means of operation lack and the 
real-time running status cannot be timely understanding, not 
timely delivery, replenishment, low efficiency, for the 
operators and consumers have brought great inconvenience. 
With the advent of the GSM, CDMA and GPRS wireless 
network technology, vending machine based on wireless 
network technology, has the initial stage of unrelated 
decentralized sales terminal development become current 
interrelated, trans regional, cross industry of intelligent self-
help electronic commerce system, vending machines become 

intelligent network cloud terminal. Now, vending machine 
has entered the airport, station, wharf, subway, Commercial 
Street, cinema, campus, office buildings, residential living 
area, amusement park and other public places. 

B. The Characteristics and Shortcomings of Automatic 
Vending Machine 

1) Main features of the automatic vending machine 
Vending machines are labor-intensive to technology-

intensive society social transformation product. Mass 
production, mass consumption, and changes in consumption 
patterns and sales environment enables new distribution 
channels continue to emerge. Due to the traditional 
circulation channels, such as supermarket, grocery shopping 
center and other channels of the artificial cost, the cost of the 
venue, rising costs, at the same time by the location of the 
site and the limitations of shopping convenience and other 
factors, so that no automatic vending machine came into 
being. Its main features are reflected in the following 
aspects: 

a. Sales convenient, fast, reflecting the advantages of 
machine sales 

Vending machine sales to overcome the region's 
traditional manual, labor costs, time constraints and other 
shortcomings, easy and convenient. Performance in a small 
footprint, without someone in charge of sales, 24 hours a day 
and so on. Especially in the bustling commercial center, 
which rents without consuming too much, and labor costs, 
utilities costs advantages are clear. 

b. Sales psychology cater to younger consumers 
Vending machines do not need to staff briefing, machine 

self-pick, checkout, give change, their autonomy, commodity 
price transparency, electronic payment terminals combine 
interactive mode handsets cater to young consumers 
adventure, autonomy needs of consumer psychology , 
interactive mobile phone is to narrow the distance with 
consumers. 

c. Special media 
Vending machine body and multimedia screens have 

become their own propaganda and showcase advertising in 
public places as a special kind of media, to narrow the 
distance between consumers and businesses, making it easier 
for consumers to know the merchant promotions activities, 
also provide a platform for advertisers to play each 
population movements throughout the region, covering a 
large crowd advantage. 
2) Deficiencies in the vending termina 

Electronic screen, two-dimensional code, electronic 
payment, Internet technology, security and surveillance 
technology used to make the vending machine development 
is swift and violent, smashing grab sale of cargo 
phenomenon greatly reduced. But the vending machine is 
still because of the variety of the sale of goods is not rich, 
and other issues, has not been a large-scale in-depth 
consumer life. And payment security, shopping safety, 
quality and safety of goods has become increasingly 
concerned and attention. The inadequacies are mainly 
reflected in the following aspects: 
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a. The uneven distribution of the machine, vending 
limited varieties 

  Domestic vending machine is currently in the early 
stages of development, mainly in the sale of a limited variety 
of goods, payment method than a single. On the one hand, 
the domestic vending machines to sell drinks, low-value 
small food is given priority to, did not become the main sales 
channels of industry manufacturers. Payment is given 
priority to with paper money change, electronic payment is 
still in the stage of popularization. On the other hand, the 
vending machine can only provide services to users within 
the coverage area. And generally concentrated in crowded 
areas such as railway stations, schools, docks, airports and 
other places, there is no promotion in other regions. 
Consumer groups flow, not fixed. And there are a lot of 
shops in the country, shopping is relatively convenient, 
making people less dependent on the vending machine. 

b. Machine costs are relatively high, easy to operate to be 
improved 

On one hand, the production cost and maintenance cost 
of the vending machine are relatively high; it is difficult to 
put on a large scale. On the other hand, consumers use the 
concept of automatic vending machine has not yet in-depth, 
in relation to the relative money transactions; the market 
development is not mature. People are concerned about 
vending change, shipping fault and other issues, and 
commodity quality problems, so have concerns on the use of 
vending machines, shopping. This is not related to the 
performance of the automatic vending machine is more 
flexible and complex operation. 

c. The sales function is not strong, only retail trade 
Despite being the world's largest auto sales market, Japan 

has vending machines 5.6 million sets sold through vending 
machines as many as 6,000 kinds of commodities, the annual 
turnover of 700 trillion 112.2 billion days. The sale of goods, 
from coffee, cigarettes, alcohol has developed a variety of 
daily necessities to the part, and even newspapers, rice, 
stamps, postcards, batteries, tape, etc. can also be 
automatically sold. But the vending machine is not currently 
fully play its sales function; in fact, more rely on advertising 
revenue, admission fees to achieve profitability. This is not 
only with the vending machine itself is not strong related 
sales functions, but also with management regarding vending 
machines. Currently suppliers still by way of management 
similar to conventional supermarkets, vending machines do 
not take full advantage of automation, networking, and other 
advantages of standardization. Can only buy their goods 
locally, and only the retail price did not exhibit a significant 
advantage, sales model is not a valid extension. Compared 
artificial sales, shopping at a vending machine but seemed 

more cumbersome, so its sales function cannot be fully 
realized. 

III. CONSTRUCTION OF THE INTELLIGENT NETWORK 

MARKETING SYSTEM 

A. Composition and Intelligent Network Marketing 
System Works 

1) The overall architecture of the intelligent network 
marketing system 

With the advent of network technology, the Internet of 
things technology and cloud technology, among vending 
machine is movable relative to the Internet and communicate 
with a remote management center interconnection. But 
today's network marketing system in whatever form, can 
only be realized on the retail merchandise management and 
cash register information network, cannot be achieved on the 
network ordered merchandise, not on the local and on-line 
purchase of goods for unified statistics, accounting and other 
information processing equipment running status is difficult 
to real-time security monitoring data transmission insecure, 
vulnerable to interference, difficult to guard against hacker 
intrusion on the network system. The program-based 
intelligent network marketing system series of patent 
provides a safe and controlled intelligent network marketing 
system solutions. The intelligent network marketing system 
including IPC, the terminal management server, 
communication networks, shopping sites, remote system 
management and control center and data processing center 
and other parts [3]. As shown in Figure 1 in details. 
2)      Intelligent network marketing system working principle 

In this scheme, every intelligent sales terminal device 
management server through the infrared wireless technology 
or Bluetooth wireless technology and IPC connection, 
control sales of intelligent terminal goods replenishment and 
shipment, currency of payment and other functions. The 
management server uses a wired connection or a wireless 
connection to access the Internet. Users in the local shopping 
or shopping on the Internet through the local terminal can 
also carry out information inquiry, online payment and other 
operations. At the same time, the management server can be 
connected with the remote system control center and data 
processing center through the Internet, and can monitor and 
intervene the sales situation and equipment operation status 
of the intelligent terminal. The background management 
system of the remote server can carry out data query, 
statistics, accounting, and alarm and data analysis and so on. 
In addition, all over the terminal vending machine can be 
used to form a cluster of intelligent distribution network, and 
real-time communication with remote control center [4]. As 
shown in Figure 2 in details. 
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Figure 1. Smart marketing network system architecture 

 

Figure 2. Smart sales terminals networked swarm intelligence network 

 

B. Intelligent Marketing System Security Designs 

The programme taking into account the entire sales 
system of operational security concerns, in marketing 

management system client machine is provided with a 
personal firewall and anti-virus client. And is configured 
with network cameras, alarms and an earth leakage 
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protection device, UPS uninterruptible power supply 
equipment can comprehensively protect the point-of-sale 
system to run smoothly. On the server side, with a hardware 
firewall for network users and data identification, behavior 
monitoring to ensure secure access to extranet and intranet. 
On the router using the VPN, NAT technology and other 
technologies for data encryption transmission and hidden IP 

address. In each server, install the network version of 
firewall, anti-virus software and intrusion detection software, 
digital signature, access control, IPsec and other technologies 
to protect the security of the system server group. As shown 
in Figure 3 in details. 

 

 

 

Figure 3. Intelligent marketing system security design schematic 

IV. THE APPLICATION AND PROSPECT OF INTELLIGENT 

NETWORK SALESSYSTEM 

A. The Intelligent Point of Sale and the Difference 
Between Traditional Vending Machines  

Traditional vending machine, can only sell a few goods, 
only with cash payment. Delivery, replenishment and sales 
data statistics by artificial complete timing. It features a 
single, real-time poor. Smart-sale terminals in the traditional 
vending machines with embedded networking equipment, 
real-time communication with a remote management server. 
Making vending machine touch screen advertising, increase 
revenue. Makes the vending machine touch screen can be 
broadcast ads, increase revenue. Payment also increased by 
the union, mobile payment and other functions. 

This system is based on the Internet of things intelligent 
network sales system software and hardware integration 

management program. Plan for the intelligent sale terminal, 
communication network, mobile terminal, as well as the 
management of server side unified planning, design and 
management. Can be achieved through smart sales terminals 
in the local or online self - shopping, self - payment, self-
service printing, self - Search and other functions, for 
businesses, consumers, manufacturers to provide goods 
marketing and purchasing convenience. Video information 
can be put into the product release, product promotion and 
other activities, making the smart sales terminals become a 
multifunctional carrier. 

The system of intelligent sale terminal built a 
microcomputer, its powerful compatibility with the existing 
network of various Internet equipment, software and system 
fast docking, to achieve online shopping and remote security 
management functions. Customers can buy goods directly in 
the local sales of intelligent terminal, can also through a 
variety of ways to order online, and logistics and distribution 
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services are provided by the supplier, and shopping sites 
seamless docking, wholesale and retail can, to achieve the 
line on-line products combined with the actual situation, 
increase the user's shopping experience. Either wholesale or 
retail, enables online and offline product combination of 
virtual and real increases a user's shopping experience. 
Intelligent Terminal, communication networking, System 
Control Center, as well as related business software posed by 
the integrated management information system platform, can 
be effectively integrated resources, streamline processes, and 
improve service quality, economy and management. 
Scattered vending machines can be networked with each 
other, forming clusters of intelligent distribution network, to 
facilitate the mass marketing and management, thus greatly 
reducing overall operating costs. 

B. Application Value of Intelligent Network Marketing 
System 

Vending machines already very popular in foreign 
countries, the city has become a symbol of Japan. Due to the 
large beverage companies in the US to enter the Japanese 
market, in 1962, there have been vending machines in the 
field to the main flow of the revolution. After 1970 vending 
machines around the world has made rapid development, 
from the initial sale of chewing gum, cigarettes or canned 
soft drinks and alcoholic beverages extended to a variety of 
food and daily necessities, but also extends to the service 
sector, such as the jukebox, automatic washing machines, 
automatic teller machines and the like. Now, the vending 
machines also provide many new services. As the coins 
donated some NGO, or by watching the small screen ads 
play to get discounts and other information. Even when the 
user can promptly alert health at risk. Japan launched a 
"disaster emergency type" vending machine, when 
earthquakes and other natural disasters, the central computer 
processing system will issue instructions to the vending 
machine, the public can be extracted from the machine for 
free drinks and food. Amazon in Las Vegas Airport Kindle 
hardware installed vending machine for Amazon's sales of 
hardware products, such as $ 379 for KindleFire HDX flat $ 
20 KindlePowerFas power adapter, Kindle readers, more 
expanded product the sale item. 

China has tens of thousands of large shopping malls, 
stadiums, airports, parks, as well as a large number of other 
types of public places, the vending machines and self-service 
business services more lasting huge demand. According to 
the market analysis report from the China vending machine 
market analysis report shows that China's auto market trend 
has gradually clear, automatic vending machine gradually 
from the coastal areas and large and medium cities to inland 
and sub developed areas, and gradually from the senior hotel, 
subway, airport and other luxury high-end places to high 
school file community. April 2013, Alibaba's electricity 
supplier Raiders eyeing the vending terminal, as a line of 
business applications, the implementation of the line. In 
September 2013, Tencent Company teamed up with friends 
of the treasure online, in the Beijing subway station put 
beverage machine, and buyers can through the micro channel 
to complete the transaction [5]. Friends of the group 

launched from the line (offline) to online (online) O2O 
operating mode, attracting a large number of automatic 
vending machine loyal users. And the phenomenon of 
serious shortage of workers in the retail industry, but also to 
promote the business owners have been put into the retail 
business, which not only solve the problem of employment, 
but also significantly reduce the cost of personnel. 

Moreover, the dealers, especially the brand are facing 
challenges demand full channel integration. Brands have to 
face complex marketing channels: the reseller channel, KA 
customers, BC stores, retail electricity supplier platform. As 
brands face the intermediate channel end customers, 
mastered the first-hand market information and sales data. 
Brand in order to further expand the scope of sales, access to 
more users, and to provide customers with more efficient 
services, the need for faster and more accurate access to 
sales, inventory and other data, the establishment of analysis, 
marketing, and to release product data (new products, prices, 
promotions, etc.), in order to achieve the market reaction 
ability, improve sales level, reduce overall inventory and 
other purposes. Become demand-driven companies will 
fundamentally change the way business development, and 
can increase revenue by 10%, profits increase 5-7 percent.   
Research company said [6]. Intelligent marketing system is 
an effective way to achieve this goal. 

C. Development Prospect of Intelligent Networked Sales 
System 

In recent years, with the rapid development and 
integration of network technology and the Internet of things 
technology, most vending machine by accessing a wired or 
wireless network can already communicate with back-end 
management system interconnection. Such as remote 
monitoring, background data analysis, remote management, 
and other goods. And some vending machines have adopted 
interactive multimedia screen, use a custom picture, 
animation, video and other multimedia forms dynamically 
provide humane interactive operations. Through the LAN, 
WIFI, 3G and other network remote real-time control update 
and publish multimedia files, information inquiries and 
product promotion and so play a positive role in promoting. 
And a machine drags multi-machine technology, but also 
makes use of a host computer can control multiple lockers 
vending machines unattended forming a convenience store or 
vending miniature supermarket. . At the same time, a lot of 
vending machine can expand from the network function, 
form a group of self - selling network. And even appeared in 
intelligent vending systems, such as the robot's automatic 
vending machine. In terms of payment technology, version 
7.6 through Alipay wallet in case of poor or no cell phone 
signal network, the use of "sonic offline payment 
technology," Payment is a useful complement to existing 
payment methods, will treasure as the representative to the 
Friends of the alternative O2O (online to offline) mode to 
obtain rapid development. 

  Intel in April 2015 release of "Intel IoT Retail Gateway 
Reference Design for Intelligent Vending" hardware + 
software upgrade package, allowing vending machine 
manufacturers can use this technology to transform existing 



YIBIN XIANG et al: RESEARCH ON THE CONSTRUCTION AND APPLICATION OF INTELLIGENT NETWORK  . .  

DOI 10.5013/IJSSST.a.17.24.15 15.7 ISSN: 1473-804x online, 1473-8031 print 

machine or as a new machine developed intelligent design 
platform. Let vending machine manufacturers can use the 
technology to retrofit existing machines or to its 
development and design of intelligent platform as the new 
machines. Avalos Jose, global director of Intel's visual retail, 
said manufacturers could spare time to meet the growing 
demand for consumers by making time to meet the growing 
demands of consumers by integrating a number of ends - end 
machines into a sales platform. For example, in the smart 
vending machine to integrate a new user interface, social 
media features, brand loyalty program and information on 
food nutrition, all of which will undoubtedly greatly enhance 
the consumer's auto purchase experience [7]. 

However, the existing vending terminal equipment, in 
whatever form, can only be achieved for retail commodity 
information management and cash register information 
network, Can not be achieved through the automatic vending 
machine on the network to order goods, not both wholesale 
and retail, and it is difficult to prevent hackers on the 
network system intrusion. In this paper, the series of 
intelligent network sale system has been considered and 
related to the problem. 

V. CONCLUSIONS 

According to the May 2015 the second session of the 
Asian Security Cities Summit report shows: the next 10 
years, Asia Pacific area in the smart city action plan will 
show explosive growth, many cities focus on the benefits 
and costs of technology to bring high efficiency. And in the 
smart city, intelligent vending machines and other self-
service facilities will become an important form of public 
service and commodity sales. Intelligent selling system 
based on Internet of things can be timely statistics the sale of 
commodity data and inventory, goods in transit information 
and consumer information, more efficient picking and 
replenishment and delivery. Operation management can be 
based on the variety, quantity, etc.. The commodity can also 
be analyzed the customer's spending habits and hobbies, 

timely adjustment of production and varieties of goods etc. 
However, in the era of the Internet of things, how to 
strengthen the safety management of sales terminal 
equipment, customers and optimize the function of 
intelligent sales system, give full play to the advantages, 
Drive through the offline experience online consumption, 
thereby promoting the online mass-merchandise marketing, 
there are infinite possibilities. Nevertheless, flexible, 
convenient, fast and self-service intelligent vending facilities 
will become an integral part of commercial sales. 

ACKNOWLEDGMENT 

The authors thank the anonymous reviewers and editors 
for their efforts and help. 

REFERENCES 
[1] R. G. Zhang, J. Z. Qian, L. Ma. “Application of extension 

identification method in mine water-bursting source discrimination”, 
Journal of China Coal Society, vol. 34, No. 1, pp. 33-38, 2009. 

[2] Z. G. Yan, P. J. Du, D. Z. Guo. “SVM models for analyzing the 
headstreams of mine water inrush”, Journal of China Coal Society, 
vol. 32, No. 8, pp. 842-847, 2007. 

[3] H. J. Chen, X. B. Li, A. H. Liu, et al. “Identifying of mine water 
inrush sources by Fisher discriminant analysis method”. Journal of 
Central South University (Science and Technology), vol. 40, No. 4, 
pp. 1114-1120, 2009. 

[4] P. Zhang. “An application of isotope analytic method of water quality 
in Sanshandao gold mine”, Mining Research and Development, vol. 
2, No. 01, pp. 91-97, 1993. 

[5] N. Rapantová, S. Krzeszowski, A. Grmela, et al. “Quantitative 
assessment of mine water sources based on the general mixing 
equation and multivariate statistics”, Mine Water Environ, vol. 31, 
No. 03, pp. 252-265, 2012. 

[6] B. Leibe, E. Seemann, B. Schiele. “Pedestrian detection in crowded 
scenes”, In Proceedings of the CVPR, vol.1, No. 01, pp. 878-885, 
2005. 

[7] N. Dalal, B. Triggs. “Histograms of oriented gradients for human 
detection”, In Proceedings of the CVPR, vol.1, No. 01, pp: 886-893, 
2005. 

 

 


