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MANAGEMENT OF TECHNOLOGICAL INNOVATIONS OF LOGISTICS
ENTERPRISES BASED ON THE USE OF THE INTERNET OF THINGS

The development of logistics enterprises is an important symbol to measure the level of development of science and
technology and comprehensive strength of a country, and the level of logistics and logistics intelligence, information level
to reflect the value. Internet of Things technology provides a enough platform for logistics industry to realize the combina-
tion of traditional logistics technology and intelligent system operation management, so as to enable enterprises to realize
logistics automation, information and intelligent operation faster and better. This paper describes the important role and
innovative application of management of Internet of Things technology in the development of logistics enterprises, ana-
lyzes the advantages and disadvantages of RFID technology and its important role in inventory management optimization.
With the rapid development of logistics enterprises, how to efficiently use the emerging Internet of Things technology and ap-
ply it to all aspects of logistics operation requires logistics enterprises to carry out technological innovation management on
the basis of the original technology and equipment, seize the opportunity of national policies and put forward the innovation
management mode suitable for enterprise development.
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YINPABJIHHA TEXHOJOI'TYHUMHU IHHOBALNIAMHU JJOT'ICTUYHUX
HIAITPUEMCTB HA OCHOBI BUKOPUCTAHHA IHTEPHETY PEUEHR

Po3zeumox nocicmuunux niOnpuUEMCmMs € adNCIUBUM THOUKATMOPOM OJis BUMIPIOGAHHS PIGHSL PO3GUMKY HAYKU | MeXHIKU ma
3a2anbH020 NOMeHYiany Kpaitu, a pideHs J102iCMUKU, 102ICMUYHO20 iHmeneKkmy ma iHghopmayii 8i0006pasxcae 1020 6enUdUHy.
Texnonocis Inmepuemy peueil 3abe3neuye 00cmammio NAAmM@popmy 6 102iCMuyHill 2a1y3i s peanizayii NOEOHAHHI Mpaouyii-
HUX JI02ICMUYHUX MEXHONO02IU MA YNPAGNIHHA IHMENIeKMYANbHOI0 CUCTEMOI0 YIPABIIHHA, W00 damu 3M02y NiONpUEMcmeam
weuoue ma Kpawe peanizyeamu agmomMamu3ayilo 102iCmuku, IHopmayii ma HANA200HCeH s IHMmerleKmyaibHol pobomu.
YV 0aniti cmammi onucyemuvcs eadiciusa pons ma iHHOBAYiliHe 3ACMOCY8AHHS YNPAGIIHHA mexHonoz2ii [nmepuemy peueil y
PO3BUMKY J02ICMUYHUX NIONPUEMCIMNS, AHATI3YIOMbCA nepesacu ma Hedoniku mexnonozii RFID ma ii eaxciusa pons 6 onmu-
Mizayii ynpaeninms sanacamu. 3a60Ku CMpIMKOMY PO3GUMKY JIOLICIUYHUX NIONPUEMCING GUSHAUAEMbC, K eheKmusHo
BUKOPUCMOBYBAMU HOBY MEXHON02i0 [nmepHemy peuell ma 3acmocogysamu it 00 6Cix acnekmis 102iCmuyHoi OisibHOCMI
ma euMa2aemvcs, wob 102iCMuyHi RIONPUEMCMEA 30IUCHIO8ANIU YNPABGIIHHL MEXHON02IUHUMU IHHOBAYISAMU HA OCHOBL OpU-
2IHALHOI MeXHON021T ma 0ONAOHAHHS, KOPUCTIYIOUUCH MONCIUBICIIO HAYIOHAILHOL NOLIMUKY MA 3ANPONOHY8ABUU PENCUM
VNPAGNIHHA THHOGAYIAMU, AKUL € NPUOAMHUM O PO3GUMKY NiOnpuemcme. Aemopamu cmammi: 00C1i0KHceHo npodremui
acnekmu ynpaeiiHHi MexHoL0ITYHUMU IHHOBAYIAMU 8 POOOMI 102ICMUYHUX NIONPUEMCIE 3 BUKOPUCIAHHAM [HmepHuemy pe-
yell 3 3a3HAUEHHAM GNIUGY HE2AMUBHUX PAKMOPI6 HA 20cNO0apCbKy pobomy no2icmuunux nionpuemcms. Ilposedeno ananiz
nomouHoi cumyayii po3eumky Ynpasiinusa mexnonoeii Inmepuemy peueii, 8 momy yucii oyiHIOOYU KUMAUCLKULL Mma ceimosuil
00¢8i0 102icmuyHoi pobomu nionpueMcms ma ix niugy Ha piseHs yu@posisayii cyo’'ekmis eocnodapiosants. O0Ipynmosa-
HO 8i3yanizayilo ma inmenexmyanizayiio iHHo8ayill 6 102icMUuyHill poOOMI KOMNAHIL, KA 6NIUBAE HA PIBEHbL NPOOAIC NPO-
OYKYil, YAPAGNIHHS 102ICIMUYHUMU ROMOKAMU, OUCMPUOYYito NPOOYKYIT ma 3a2anvHy epexmusHicms 102ICIMUYHUX KOMNAHI.
Coopmosano konyenmyanvhi 3acaou ynpaeninns RFID mexnonoziamu 6 pobomi no2icmudnux nionpuemcmas, siKa 6a3yemucs
Ha egpexmugHomMy guxopucmanui cucmemu Inmepnenty peyeil, opmyeanus opeaHizayitiHux npAMUX ma 360pOMHUX 36 S3Ki6
MIDIC YUACHUKAMU JI02ICMUYHO20 NPOYecy ma iHuuMu cmeukxondepamu. Busnaueno nepesacu ma Hedoniku 6UKOPUCHAHHS
RFID mexunonoeiii ynpasinints ¢ pob6omi 102icmuyHUX KOMNAHILL.

Knruoei cnosa: innosayiiinull po3gumox, KOMNAaHis, iHhopmayitini mexnHonozii, 102icmuka, NOmeHyial, epexmueHicms.
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Formulation of the problem. Innovation is a funda-
mental way for an enterprise to achieve core competitive-
ness, value enhancement and sustainable development,
and an inexhaustible driving force for the development
of human society. Innovation came into being in the early
20th century, first put forward by the famous economist
Schumpeter in his book The Theory of Economic Deve-
lopment. Since the 1980s, driven by science and technol-
ogy, elements such as information, technology, capital
and talent have become more common in global flow and
allocation, and scientific and technological innovation has
become a decisive factor in national competitiveness. At
the same time, more and more domestic scholars begin to
pay close attention to the problem of innovation research,
from pure western innovation theory is introduced to
the empirical study of innovation activities in China, the
research scope involves innovation mechanism, innovation
mode, the innovation diffusion and transfer, technological
progress and technological innovation, etc., has been ini-
tially formed with characteristic of our country innovation
system theory research. Reform and opening-up, further
understanding to the «science and technology is the first
productivity», implement the development strategy of
independent innovation, and put forward the construc-
tion of an innovative country, high-tech development and
application of new technology, national industrialization
and informatization achieved great progress, innovation as
an important driver of world’s economic and social devel-
opment, more and more shows a huge role in the face of
the new situation of economic development, the enterprise
wants to get a good development, will have to constantly
innovation [1, p. 14—15].

The progress of science and technology drives the
development of the Internet of Things technology, logistics
enterprises need the Internet of Things technology in all
aspects such as storage management and distribution. Tra-
ditional logistics is mainly manual operation and manual
mechanization management, less application of intelligent
equipment and technology, logistics management cost is
high and efficiency is low. After the development of emerg-
ing technologies, enterprises creatively apply them, which
brings opportunities for the development of enterprises and
also improves the efficiency of logistics operation.

Analysis of recent research and publications.
Researchers such as Hongyan W. [2, p. 1-8] studied the
technological innovations of logistics companies based on
the use of the Internet of Things, which investigated the
role of non-intercultural property in the logistics of com-
panies using the Internet of Things. Scientists Donghua Z.,
Yi Z. [1, p. 8-15] unraveled the technology of innova-
tion management using big data methods in the work of
enterprises. Scientist Tian T. [3, p. 1-6] identified inter-
disciplinary aspects of communication technologies that
are based on the Internet of Things. Scientist Jianfeng Z.
[4, p. 23-30] considered the use of RFID technology in
the logistics of manufacturing companies. Economist
Minging X. [5, p. 84-93] is studying e-commerce network
models in his research. Scientist Xiaole H. [6, p. 51] stud-
ied in his work the tooling of the Internet of Things in the
logistics distribution of companies. Scientist Yunhao L.
[7, p. 1-288] studied the conceptual foundations of the
introduction of Internet of Things technology in the work of
Chinese enterprises. Economist Zhai P. [8, p. 162] consid-
ered the formation of applications for investment through
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the involvement of the Internet of Things in e-business and
distribution. Scientist Youming T. [9, p. 32] formed a debat-
ing vision of the introduction of Internet of Things technol-
ogy in the work of industrial and commercial companies.
Scientists Jie Shao X., Fei H., Ji 'en S. [10, p. 70] studied
the intellectual components in the work of enterprises that
are built on the Internet of Things. Scientist Peiwei W.
[11, p. 1-408] considered the formation of logistics net-
works of the Internet of Things in enterprise management.

Among the analyzed scientific works, it should be noted
the lack of elaboration of technological innovation man-
agement using the Internet of Things in the work of logis-
tics companies. Therefore, the authors take into account
this study of management processes of technological inno-
vation in the economic work of logistics companies.

Formulation of the goals of the article (task statement).
The main purpose of the scientific article is to improve the
management system of technological innovations using the
Internet of Things system in the work of logistics companies.

The main objectives of the scientific article should
include: research of problematic aspects of technological
innovation management in the work of logistics enterprises
using the Internet of Things; analysis of the current situa-
tion in the development of Internet of Things technology,
including assessing the Chinese and world experience in
logistics; substantiation of visualization and intellectual-
ization of innovations in the logistics work of companies;
formation of conceptual bases of management of RFID
technologies in work of the logistic enterprises and defini-
tion of their advantages and disadvantages in use.

Presentation of the main research material. With the
development of the world economy, the progress of sci-
ence and technology and the change of ideas and concepts,
the service economy, based on knowledge and information
, has gradually replaced the traditional industrial economy
and played an important role. The service industry has
increasingly become the pillar industry of the global eco-
nomic growth, and its development level has also become
an important indicator to measure the degree of social
and economic development. As one of the most important
industries in modern service industry, logistics industry has
been accelerated under the role of knowledge economy.
There is no doubt that logistics, as an emerging industry
in economic development, is an important embodiment of
a country's scientific and technological level and compre-
hensive strength [1, p. 11].

At present, the Internet of Things technology is widely
used in various fields of production and consumption.
As a strategic emerging industry, the Internet of Things has
good market benefits and development prospects. Accord-
ing to data, «In 2011, the market size of China's Internet
of Things industry reached more than 260 billion yuany.
At present, the emerging industries represented by the
Internet of Things are advancing rapidly and orderly across
the country. The government has increased investment in
policies and funds to coordinate the allocation of various
resources, so as to put China in a favorable position in the
new round of information technology revolution. China
since the eighteenth big future development strategies of
the state determined the core idea is «improve our capac-
ity for independent innovation, building an innovative
country», in the big meeting of the party's 18, clearly put
forward the development strategy of «innovation driveny
great idea, and points out that «science and technology
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innovation is to improve the strategic support of social pro-
ductive forces and overall national strength, must be placed
in the core of the national development and global position
and plan with a global perspective and promote innovation,
and improve the original innovation, integrated innovation
and the introduction of digestion, absorption and innova-
tion ability, pay more attention to the collaborative inno-
vationy, and other important policies .Modern logistics, as
the «third profit source», cannot develop without the appli-
cation of new technology. To improve the informatization
and intelligentization of logistics is an urgent need to accel-
erate the development of logistics industry [3, p. 6].

China's logistics industry has developed to a certain
scale, and various logistics enterprises are also in a state of
fierce competition, and the construction of logistics related
infrastructure is also steadily advancing. However, with
the continuous development of the market and the chang-
ing demand, China's logistics industry has been difficult to
meet the actual development needs. At present, the appli-
cation of Internet of Things technology in logistics distri-
bution mainly focuses on three aspects. First, the intelli-
gent logistics distribution equipment. This mainly includes
the application of RFID technology, which can realize
dynamic monitoring of goods collection and transporta-
tion tracking, and can realize automation and intelligent
development of logistics distribution. Second, logistics
information system. Through the application of Internet
technology, a comprehensive logistics information man-
agement can be established, which can track and manage
the logistics information in different places and at different
times. Third, the intelligent construction of products. Prod-
uct traceability has always been the main purpose of the
intelligent construction of logistics industry, and the use
of bar code technology and other means can achieve this
requirement, especially for some important goods trans-
portation, product traceability technology is particularly
important [9, p. 32].

The development of foreign logistics is based on tech-
nological innovation. Take the United States as an example.
Since the 1960s, the United States began to explore and
upgrade the distribution center of logistics, and began to
introduce computer technology for logistics management.
In addition to strengthening logistics innovation in terms of
technology, the US logistics industry also leads the world
in terms of operation mode. Most modern Logistics in the
United States have completed the information construction,
which provides a good foundation for the development of
Internet of Things logistics. In China, the development of
logistics industry started late. However, in recent years,
China's logistics industry has taken the lead in the world
in terms of information construction and the application of
Internet of Things technology. On the one hand, the utili-
zation rate of intelligent and automated equipment, such as
robots and sensors, has been increasing in the logistics field,
with an annual growth rate of 30% [10, p. 70].

The sensing layer of the Internet of Things is com-
posed of various sensors and sensor gateways, including
various sensors, two-dimensional code tags, RFID tags,
readers, cameras and other sensing terminals, whose main
functions are to identify objects and collect information.
By using various technologies as support, the realization
of the Internet of Things will improve the control over the
production, distribution, storage, sales and other links of
goods, change the traditional manual input information,

achieve visual tracking, and combine innovative appli-
cation of various technologies, which is conducive to the
real-time monitoring of products and the improvement of
logistics efficiency. Modern logistics systems are huge and
complex, including logistics, capital flow, information flow
and other information. They use automatic control, ERP
and other intelligent technologies to provide support for
logistics enterprises to realize production automation and
just-in-time. Using key technologies such as data mining
and intelligent scheduling to realize intelligent transpor-
tation and scheduling in a wide range of social logistics
and transportation systems; Using automatic control, arti-
ficial intelligence, intelligent information management
system and mobile computing technology, the traditional
warehousing center will be built into an intelligent logis-
tics center. Intelligent supply chain management based on
logistics is realized by adopting intelligent computing and
cloud computing technologies. Combine the application
of various technologies to realize the intelligence of the
whole logistics system [3, p. 1-2].

We must pay attention on Realization of RFID technol-
ogy principles and functions. RFID technology adopts auto-
matic identification technology to realize contactless inter-
action and processing between information on items and
information system to information system, which builds a
bridge between material and information, enabling mate-
rial and information to be rapidly and efficiently converted,
processed and fed back, forming the so-called "Internet of
things". With the increasing maturity and cost reduction of
RFID technology, it has been widely used in the field of
logistics, mainly for information acquisition and logistics
tracking, which has greatly improved the service level of
logistics enterprises and even the whole industry. Reali-
zation of RFID technology functions in inventory man-
agement. RFID technology is applied to inventory man-
agement, there are mainly two ways: one is to use a fixed
reader to read the goods information in the warehouse, and
the information to the system database, and check. Sec-
ond, the workers scan and check the electronic labels of
the goods through a reader, and transmit the checked infor-
mation to the system for checking. In inventory, because
the goods have been put in storage, all the goods of all
kinds of information (the number, location, etc.) are stored
in the information management system, staff use handheld
or forklift, speaking, reading and writing device reads the
data in the pallet tags, pallet label recorded the actual num-
ber of items in the tray, can realize the data real-time trans-
mission through the network; Or take a certain unit of time
as the unit after the data collection, in the way of batch
processing to the background management system. There-
fore, the automatic collection method of RFID system can
realize the automatic real-time partition inventory without
any intervention, and ensure the rapid conduct of inventory
operation and the accuracy of inventory data, facilitate the
information docking, make the inventory simple, reduce
the consumption of human and material resources, and
increase the interests of enterprises [3, p. 5-6].

Advantages of RFID technology: RFID chip and RFID
card reader has a strong corrosion resistance; the shape and
size of RFID tags do not affect the accuracy of information
reading; RFID technology identification accurate, flexible,
can be barrier-free identification; RFID chip label can be
repeatedly changed, refresh internal data, conducive to the
real-time update of information; high security of data stor-
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age; RFID chip data capacity, to meet personalized needs.
Disadvantages of RFID technology: technology maturity
is still relatively deficient. RFID technology appears in a
short time, the technology is not very mature. Due to the
reverse reflectivity of UHF RFID electronic tags, it is dif-
ficult for them to be used in metal, liquid and other com-
modities; high cost — the price of RFID electronic tags is
dozens of times more expensive than the ordinary bar code.
Enterprises adopt a large number of such tags, which will
greatly increase the cost, which will reduce the possibil-
ity of using RFID technology to a certain extent; technical
standards are not unified. RFID tags in the market are of
various types with different standards, which makes it dif-
ficult to transmit information in applications [4, p. 24].
Conclusions. In summary, based on the analysis of the
advantages and disadvantages of RFID technology and the
actual situation of warehouse management in many logis-
tics enterprises, management. Suggestions are proposed: in
the warehouse using RFID technology, use area is not too
large, so as not to cause waste. In the warehouse, according
to the use frequency of the shelves, the frequency of goods
in and out of the use of selective use, not excessive use
of RFID technology, to avoid the problem of cost increase
caused by the full use; warehouse attic warehouse, the high

floor does not use RFID technology, but the use of bar code
technology, generally, C-commodities are placed in high-
rise buildings of attic warehouse, with low value, long
shelf life and poor liquidity, besides, it is not necessary to
check and take inventory frequently. It is actually a waste
of resources to use RFID technology for management;
electronic label picking area, three-dimensional warehouse
and other areas using RFID technology. In these areas,
the goods stored in general are goods with high liquidity,
which need to be often shipped, the use of RFID technol-
ogy can greatly improve work efficiency; in the inlet and
outlet, set more advanced RFID door. In the goods in and
out of the warehouse, can greatly improve the efficiency of
delivery, to avoid the backlog of goods [5, p. 87-88].

The application of the Internet of things technology
for the enterprise efficient operation opportunity, for the
traditional logistics enterprises, technical innovation man-
agement, reference the advanced logistics management
technology, seize national development policy of "smart"
logistics opportunities as well as the national drive innova-
tion environment support conditions, conducive to improve
the efficiency of logistics operation, increase the logistics
enterprise economic benefits, improve the logistics indus-
try and the whole service level of service.
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