Available online www.jocpr.com

Journal of Chemical and Phar maceutical Research, 2014, 6(6):772-778

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Building intelligent logistics system based on internet of things
RFID in platform of cloud computing

Zhen Liu*, Xiao Wang@and Xiaogin Ma’

*Network Information Center, Henan I nstitute of Science and Technology, Henan Xinxiang, China
@The Computer Center, Xinxiang Medical University, Henan Xinxiang, China
“Network Information Center, Henan Institute of Science and Technol ogy, Henan Xinxiang, China

ABSTRACT

RFID technology in logistics system is widely used as the core in Internet of things and plays an important role in
the field of logistics management. The EPC code is stored in the RFID tag, can realize the identification of the real
target. Cloud computing is a distributed processing, parallel processing and grid computing development,
distributed in a large number of distributed computers through the calculation, rather than the local computer or a
remote server, enterprise data center operation will be more similar as internet. The paper presents build intelligent
logigtics system based on Internet of things RFID in the platform of cloud computing. Smulation results validate the
effectiveness of the proposed model.
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INTRODUCTION

In IOT application services through sharing the sdmge cloud computing resource pool to obtainelagstem
throughput capacity to meet user needs in somes adadtra high computation or storage resourceiest] and the
cost is the total amount of use of resources dd§tsDynamic expansion and contraction processhef above
system does not require user intervention, theeaystill automatically, developers on its platformt laccording to
the standard and follow the procedure is easy t@tiended principle, with not much difference bedwehe
development of local application, the system dgwets and users have brought a lot of benefits,ta@dperator
can also be middleware services the core link obfitmly.

The work principle of RFID is: label into the field the received reader special RF signals, cah thie induced
current obtained by the energy sending out theywmidformation stored in the chips (i.e. Passiag,Tpassive tags
or passive tags), or take the initiative to segmais to send a frequency (i.e. Active Tag, adtiggs or active tags),
the reader reads information and decoded, sehetodntral information system on the data procgssin

Intelligent logistics system is mainly to achieves tfollowing two objectives: To carry on the busiseprocess
reengineering of logistics enterprise itself (Besi® Process Re-Engineering, BPR), the traditiongistics
enterprise management and business process haschaaged fundamentally, so that it can survive ha t
information society. In the EC operating environt@noviding value-added logistics services havepnovide for
the customer, the value-added logistics servicsewhance the convenience of logistics serviagsctelerate the
reaction speed and reduce the service cost, extenderprises downstream in the supply chain obtlgness.

Using the technology of RFID network in the worltlilems together, can be "communication betweerheagher

and articles". RFID tags are stored in the itemisifofrmation, the reader information obtained thlgbwvireless data
communication network automatic acquisition to tleatral information system, to realize the goodsiiication;

772



Zhen Liu et al J. Chem. Pharm. Res,, 2014, 6(6):772-778

through the computer network to realize the shaaing exchange of information. That is to say theldvthrough
RFID and other information sensing did not havenemted to the Internet, and eventually realizelligent
identification and management. The Internet ofdhimill become the sensor network based on RFIbni@ogy,
the RFID technology of Internet of things basedsgstem is composed of the physical world and tiyéclspace
composed of 2 levels.

Transportation costs under the influence of econogibbalization, the increasingly fierce competitidcHow to
configure and use of resources and it is reduceufaaturing cost and enterprises to focus on thdlprn. To
implement this strategy, not a highly advancedabé and efficient logistics system is unabledalize. With the
development of economic globalization and the ofsaetwork economy, the logistics function is nader simple
in order to reduce the cost, but rather becomesawepcustomer service quality to enhance the congmsve
competitiveness of enterprises. At present, thestizg industry is gradually formed seven developtigends, they
are respectively and the third party logistics @rafive information, intelligence, environmentalofgction,
enterprise globalization and internationalizatieervice quality, industry. The paper presents biuilelligent
logistics system based on Internet of things RFEhe platform of cloud computing.

2. Design of Intelligent Logistics System based on Platform of Cloud Computing

SDK provides application development tools in theud platform, similar to the traditional APl degpiment, but
here the SDK is a customized, provide the interfaicapplication service cloud computing platfornchitecture.
The main purpose of SDK is to provide enterprisemeet the personalized needs of IT. In the cureatgrprise
management software model, when enterprises need gersonalized software, technical departmenttal this
application to the server. If there is a cloud catiqg platform to provide services, enterprises cevelop
personalized application by using SDK.

Logistics in the field of cloud computing, can l#ie logistics enterprises according to the actusd and its

requirements; dynamically select the correspongisgal resources and services on the Internet cleuds to meet
the need of the enterprise in the daily operatiortbe process of the IT service. IBM wisdom "ldigis cloud” put

forward a similar concept [2]. It provides a cldogsed intelligent logistics plan, can put the tBinged in logistics,
intelligence will progress cargo handling, trangpstorage, maintenance and customs clearancstitzgindustry,

fast efficient, intensive, transparent, save the@agament cost, improve the management level.

SDK provides support for enterprise applicationid@sl, including storage service, queue servieghantication
service etc.. In addition also provides the abitilyinvoke the Web Service and packaged into Welvi&e for
external calls. Problems and countermeasures hese Isecurity problems are restricting the devetogrof cloud
computing, cloud computing is the biggest obstatlhe implementation of enterprises. This papenrsarizes the
security platform facing and puts forward the cepanding countermeasures, as is shown by equationl.
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Where, X ( 1) is the first layer of the maximal overlap dlscre{te l'k} wavelet transform (MODWT) variance

coefficient sequence, whicl?x(f)is the spectral density functiogx( K)} sequence? As the cloud software
service and application development platform --F@Rlat-formasaserice), on the one hand, provigiatform, to
build and run the software services at the same,ton the other hand, it is responsible for the agament of all
hardware and software resources, through the kitém provide on-demand, based on Web softwaretispii
PaaS provides all the required for the operatiotheflnternet application infrastructure. Usersyamed to "open
water" to obtain the service, they don't have tarwabout behind the scenes complexity. PaaS isdhas a
subscription model, so the user only needs to payhis use of function. Using PaaS, independentwsoé
developers and enterprise IT departments is tosfenare on innovation, rather than the complex siftecture.
Logistics enterprises can budget more into canigeokeal value to the business place, rather tlaaickequipment
purchase and maintenance.

The Internet of things worth is not a network cdpaif sensing, but must all sectors involved agion, different
industries, will have different application, willake different requirements, these must be basedthen
characteristics of the industry, for the develophwnin-depth study and valuable. This applicati@velopment can
not rely on the operator; can not just rely on soecalled Internet enterprise, because operataisterhnology
companies are unable to understand the requireroétite industry and the industry specific.
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In cloud computing platform of general data throutife Internet transmission, data by the cloud servi
management need to keep the security of the detaiding the calculation and data backup of tha datthe server
[3]. Generally speaking, the enterprise data sgcuequirements, such as customer information, rashtbidding
rules. But the enterprise the data submitted taliwed computing platform, enterprises will losentol of the data,
unable to ensure the security of the data, incréestkelihood that data is leaked.

The logistics department according to the requirgmeof the shipper sales invoice generation Chukioich
according to the outbound priority (such as thee ddtproduction priority from the front) query ootind goods
storage bin and inventory status to the warehosiseh as customer specified number specified batehnygand
outbound goods delivery into position and the cpomding tray of goods. Picking a person carryingod order to
the warehouse manager, and it is warehouse kedgek dnformation for executing the correspondingduct
warehouse forklift driver.

At present, the Amazon, Google, IBM, Microsoft, Stompanies such as cloud computing infrastructurelaud
computing platform, open source organizations acadamic circles have put forward many cloud conmguti
system or platform. The Google cloud computingasfructure Google cloud computing infrastructuréhim initial
search services for application based on gradeaflgnded, consists of distributed file system GebilSystem
(GFS) system is composed of it, several large-dtiateéibuted database BigTable, MapReduce programmmiode,
distributed Chubby locking mechanism, independewt elosely. "Blue cloud computing platform 3.2IBNBM
"Lan Yun (BlueCloud)" computing platform is compdsef a data center monitoring software, IBMTivoli
(Tivolimonitoring), IBMDB2 database, IBMTivoli depyment management software
(Tivoliprovi-sioningmanager), IBMWebSphere applioatserver and open source virtualization softward open
source software consists of information processasgs shown by equation2.

z,(KT,) =[2 2Jx(KT,) + v, (KT,) @

(k) =15

. . - Vo(k). .
Where x is white noise, 3( )IS a zero mean, varlanceRS . Between the above three measurement

noise and state nois-e!—3 B 3'is uncorrelated. In the face of cloud computinyees, business users will usually on
system reliability, availability, skeptical, wordeabout the timely resolution of problems can net dervices,
comprehensive application and so on have affedtecenterprise cloud computing. To solve this pnaoblé can
introduce SLA service level agreement to provideabée service to the user. At the same time, SlaA turther
constraints on the cloud service provider, impreeevice quality; | can increase the enterprise susércloud
services of confidence.

Sun's cloud infrastructure architecture, includgggvice application, middleware, operating systeiniyal server,
physical server and so on 6 levels, the proposiediiccomputing can be described from hardware yoti@ditional
hierarchical application services" point of viewhel Azure cloud platform of Microsoft includes 4 déds. The
bottom layer is Microsoft Global Foundation Sergicgystem (globalfoundationservice, GFS), from akrothe
world the fourth generation data center; cloud asfiructure service layer (cloudinfrastructureseyion the
WindowsAzure operating system as the core, mainbjaged in virtualized computing resource managerardt
intelligent task allocation; WindowsAzure is an hpgtion service platform, it plays a member (BinigBlock)
function, provides a range of services for users.

The third party logistics enterprise, the spaneagjiional storage location is great, and therefordrte network
distributed storage management and inventory cbtgoinology to reduce management costs, improfigiexfcy.
Network distributed storage management and invgntantrol technology is an integral part of the II[4§.
Distributed storage management and inventory coniarlule is a part, ERP software at present, rebtilarge
ERP system, such as SAP R/3 including the moduolerder to ensure consistency, that is establighdéige local

area of all, as is equation3. Where the main featwf the covarianc® matrix of the noise correction value
2

represents the change in pixel intensity, this ghas caused bg the change of the actual Tsso pixel in the

2 —
scene. Therefore there shouldbe® = A )
2 A
I = A-uu=1
5% 3

Cloud computing can calculate the mass informastorage and low cost and high performance to stiee
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problem of infinite growth, allows the IT infrastiure to realize resource and service, so thasusar customize
according to need, thus changing the traditionahfiastructure delivery and payment.

Many cloud computing deployment depends on the coenpcluster (but with grid composition, architeetu
working mode, to be quite different), also absorlied characteristics of autonomic computing andityti
computing. In a large number of distributed commitbrough the calculation, rather than the locahputer or a
remote server, enterprise data center operatidrbeimore similar with the internet. This makes émterprise can
be resource switch on the application of need, dein@ccording to visit the computer and storageesyst ike

from a single generator model ancient to power tptamtralized power supply mode. It means that aging

power can also be used as a kind of commodity laticu, like gas, hydropower, and convenient use; tost.

Biggest difference lies in that; it is to be tranised through the internet.

The cloud computing platforms have their own difgr characteristics. Especially in the platform, usgnsparent
computing platform for the user and provides antlieode user actual contact and remote virtuabgmrserver
cannot be contacted. 1.5 Open. Google platform<lmud computing environment is a private environtnén

addition to the application program interface opéenited, such as GWT (GoogleWebtoolkit), except for
GoogleAppEngine and GoogleMapAPI, Google and nadlcomputing internal infrastructure sharing toeexal

users to use it. IBM's "blue cloud computing platfiois soft," the set of hardware available for salee soft,
hardware products to build their own cloud compytapplications based on Amazon elastic cloud coimgus

managed cloud computing platform, users can rempégating direct manipulation user interface, mosée the
actual physical node [5]. From the perspectivehef ather differences is between the cloud compugirgiems. It
can be seen that, although cloud computing sysemsommon in many ways, but in fact each systdinhas

very big different, it also calculates the usedeveloper to cloud brought different experience.

Intelligent logistics is to deepen the applicatimsed on the Internet, the Internet of things teldgy, analysis
technology by using the advanced information ctilbec information processing, information flow, arfnation
management, intelligent, completed intelligent $ggortation, warehousing, distribution, packagingndiing a
number of links, and the real-time feedback flowha&nced flow monitoring, enables fast efficientivily to the
demand from the suppliers, so as to provide maxirprofits for the supplier, to provide the most &gt service
for the demand side, greatly reduce the consumptionatural resources and social resources, magirtiie
protection of the natural ecological environment.

3. Application of Internet of Things RFID in Intelligent L ogistics System

Internet of things through the sensor, RFID tecbgp) mobile phone, GPS and other equipment, akaibjin the
world are connected to the information network|yf@dmbodies the integration of physical space arfidrination
space, but also provides to the matter, to comptagrconnected relationship between person andoperthus
reducing the. Information systems and physicabdis¢ in the world, to construct coverage of algssiin the world
of "Internet of Things", one of its core technolegjis the RFID technology.

RFID reader is a wireless transmitting and recgiwquipment, mainly including the RF module andtdigignal
processing unit 2 part of read and write operatidabel, reader demodulate and decode the recameéid
frequency signal, and then sent to the applicadiggtem through network. So it has a strong abilftgtorage and
computation.

Although RFID is fast in every field, but with resg to our country economy of scale, the scopésaipplication is
still far from achieving wide degree, even in th@nsport and logistics industry RFID applicationrenand more,
and also at the point distribution state, and catrreach the surface state. Often is the industglihg enterprises to
maintain its competitive position and take the léadrying to use this kind of new technology, maned more
enterprises have a wait-and-see attitude and tiesit®r to the logistics industry as an examphe, application of
RFID technology can greatly improve the operatifficiency of logistics, such as speeding up thedgout of
storage time, reduce the field operation persomeeljze accurate inventory fast and accurate ipogily, cargo
tracking [6].

wardS JAmI coymi
= 1[Qd{§1Ak(m]TCTc><mk>Ak (m)}x(mO)
=W, {anW,[anxmo =xmo) "
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W, [0.n]

Where the is non singular, and the COﬂStI’UCti(¥r\1/m[0’ n] is method. The non singular knowable,

-1
W, [O’ n] inverse exists. Then, the interval of any oneois [10’ n _1] identically zero output,y(m’ K) can be
obtained by the formula (4). Intelligent sensingtoanatic transmission by means of the Internehifgs, make the
enterprise can realize the real-time monitoringh&f whole process in supply chain logistics, grésp logistics
activity, and real-time response, the state auticneicision, intelligent response. Each node inntamufacturing
enterprise logistics process must rely on otheerddgistics status of real-time strain.

In recent years, electronic label application imegpractical, such as logistics management, pravassagement,
industrial air parcel quay container management @&icpresent, in addition to the actual carrientedner source
box, non vessel carrier is a part of the box amdaWwner owned box, the rest for the container tepsbompany
case. The actual carrier is Ship Company, train, alhaircraft; they control the transportatiorj.[The non vessel
carrier is in container transportation, managemantontainer freight canvassing, packing, detainingand

transportation and business to business or inlaard lut not the operation of ships.

The reader and tag data information is the maieathto the RFID network system security by using sioft

hardware. Application of RFID technology in the teys general design, usually attack methods arernmdtion,

forgery, tampering with information, informationggback interruption of information, as well as ithegal tracking

tags, interferes with the normal work of the reaal®d the tag, as is shown by equation() the inptime of tag data
transfer information.

Z(k) = H (k, m(k)) X (k) + v(k, m(k)) (5)

m(k) M ={m,m,,---,m}

Where, is an effectivek model for the sampling, a system model set , model
transformation process with the Markov process?ofi-volatile memory for storing user data is an in@ot
content of the key, so they cannot be obtained, itiiermation through simple optical photograph. tire
authentication process, at least to access theaeadza one, therefore, can use the signal prolétaeniog on the
bus access to important data. For good design,lsirepeated authentication is not enough to thepasjtion of
access memory all. For example, use a differentyption key and encryption algorithm in the samedcdhen
every few weeks in between them to switch to aagferarea of the chip, the algorithm and the kehowit being
broadcast call cannot be activated before processarol and so on, so that the passive monitobing early to
find these secrets. These contact smart card |€riexre can be used in RFID design.

By coupling the RF signal element space betweeratafreader (no contact) coupling, in the couptihgnnel,

according to temporal relations, transfer, datae@lize the energy. There are two types of coupRtgsignal

between reader and tag. (1) Inductively couplea fFansformer model, achieved by coupling spack figguency
alternating magnetic field, is based on law of gt@oagnetic induction. (2) The electromagnetic Isaektering

coupling: the principle of radar model, electrometgmwaves transmitted, met the target reflectéord carried back
to the target information, is based on the lawroppagation of electromagnetic wave.

Public logistics information platform is to providaternational logistics information service fortémational
logistics, international logistics needs of entesgs and other relevant departments of the pubisiness platform.
Its essence is to support and guarantee for irtierrzd logistics information means of productionheTl
establishment of public logistics information ptath can achieve rapid response to customer. Theemazgbcial
economy is a service economy society. Establishomesr rapid response system is the basis of inferra
logistics enterprises to better customer servidee €stablishment of public logistics informatioratfdrm can
strengthen cooperation with partners.

~ t ~
Kk = ki/ > K?
E (6)

A

In the formulas, K as the normalized attribute inde>l<<,i as a measure of a certain evaluation index irdtmain

of values,t as the number of the same index attribute measalreevActive electronic label is arranged in the
battery, the general has a far reading distaneeddficiency is the life of the Battery Co. (3 ~yiars); no battery
passive electronic tags, it receives the readed(ret) microwave signals, will be part of the migawe energy into
DC power for their own work, general do maintenafiee. Compared to the active system, passive mystedhe
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reading distance and adaptation object speed Islight

In logistics, goods or goods of information recatde the tray box label. This barcode system caardnformation

about their location, cargo tray and even individdantity, history, goods transportation destioafivalidity and

other useful information [8]. Bar code system caovjle detailed data for the goods in the supplgichand the
establishment of physical contact between the gaodsthe integrity of the identity, the user carilgaaccess the
reliable information goods. And through the datajudsition of bar code efficient, it is timely logiss and

warehousing information feedback to production pratessing, to guide the production.

If the container transfer mode in theory, eachutation partly responsible for all abide by thegamal rules, then
the container can be timely recovery, but the bt such as we desire, container, container darnaused by the
recovery is not timely situation exists. For exaepil the goods transfer mode is CY - CY, namebnfrthe carrier
at the port of loading container yard to the carae the port of discharge of the container yafdinl strict
accordance with the regulations, the carrier shoeldt the port of container yard will containerashging, will the
delivery of the goods from the container and pubiet, and then the handing over of the goods tatimsignee or
his agent.

Basic data management, logistics and integratimn key lies in the processing of massive dataupigream and
downstream information sharing, data sources, surnthe reliability and security, provide the dstiarage and
backup, access to different application systemDRidta is described by the standard format (suckiis based,

RDF etc.). A middleware standard, follow the staddadevelopment, universal adapter, emphasizestilarity,

provide two times the development interface, appilins of different RFID; according to the charastecs of

RFID, RFID data model definitions, joined the RFierface, access to the enterprise applicatiotesysRFID

data cannot be filtered out, the historical dataesy important, the middleware filters to estables data filtering
rules, can be used for the public information sErvi

4. Build Intelligent Logistics System based on I nternet of Things RFID in Platform of Cloud Computing

RFID is an automatic identification technique ohrmontact radio frequency communication to achidie RFID
tag has the advantages of small volume, large dgpéung life and reusable characteristics, cappsut fast read
and write, multi object recognition, non visual @gaition, mobile recognition, positioning and lotegm follow-up
management.

The hardware platform is commonly known as the,ladsch mainly provide user virtual computing resms,

storage resources, cyber source. All hardwareitfasilincluding servers, network equipment, storageipment, it
is cloud computing data center [9]. The hardwasgfptm must first have the scalability (Scalindje tuser can be
assumed that the hardware resources infinite.

According to their own needs, user dynamic useéhe$e resources, and to pay the service fee acgatmlinsage.
Need not to need to buy equipment to support theeptimaintenance visits. In the virtual technolagydesign a
hardware platform is very important, it can shararge hardware facilities allow multiple operatiagstem, the
hardware platform provider can provide all kindsabdud platform hardware requirements. Virtual tealbgy
common charges (such as: VMware), is a free oparcedechnology (such as: Xen) the cloud platfasrPaas, it
provides service development tools and softwareh(ss: database, distributed operating systen), tettielp the
developers to develop service cloud services. Hitiad, it is also a cloud service platform. Theref, the cloud
platform needs to have the Java runtime, Web2.0cappn runtime, all kinds of middleware.

Collaborative sharing platform of the system thiotige Internet of things, the enterprise can baezhout between
the logistics share cooperative distribution andragje: logistics enterprises based on cooperatietveen
effectively freight information sharing, resourdeasng to realize collaborative freight, delivebyetween supply
chain enterprises will storage resource sharinthénwhole supply chain scope, an enterprise carthessupply
other enterprises on the chain storage resouropsove the efficiency of transportation and disttibn.

Cloud computing operating system usually contahms following modules: modules large-scale infrastite
software and hardware management, virtual manageofie@mmputing, distributed file system, businesssource
scheduling management, safety management contndd Bitelligent logistics system based on Interaéthings
RFID with cloud computing is figurel. In simple ites, the cloud operating system has the followingfions, one
is treated as the control of a few, can managedaind the massive server, storage hardware, ttiaae resource
logic of a data center is integrated into a serixgo; is to provide a unified, standard for clougkgation software
interface is calculated; three task managementasksive and resource allocation.
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intelligent logistics system
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Fig. 1. Build intelligent logistics system based on I nter net of things RFID with cloud computing

Now RFID technology in logistics system is widelged as the Internet of things, the core technofugys an
important role in the field of logistics managemenhhe EPC code is stored in the RFID tag, can zedlhe
identification of the real target, some real-timmamic information at the same time label alsoestdhe real target
and may be updated, high-level information processoftware can pass the RFID reader to identiingmission
and query of the target information. Compared dmadriow widespread use of bar code technology, Ra®the
advantages of read and write long distance, highrgg, large amount of stored data, the use odthanvironment,
long service life etc.. RFID can be used to trankl ananage almost all physical objects, is one efithportant
means of informationization of logistics managemérsicking and other fields, and has a very impdrtale to
improve the intelligent level of logistics. Throughrtualization, cloud computing platform can beawdexible to
meet various needs, not by hardware limitations.

Computing hardware platform in the realizationtadit cloud, which takes into account the storagectire, which
not only need to consider the storage capacityermoportant is the need to consider disk data asadwrite speed.
The rate of a single disk is likely to limit thergiee program for data access, so in the actualge®) data needs to
be distributed to multiple disks, and through theltiple simultaneous disk read and write in ordeinprove the
speed of it.

CONCLUSION

Cloud computing users can through the network acttesesources on demand, and pay per use, likernimn the
light electricity, turn on the tap water, accessuged; from the background, cloud computing carizeghe
compatibility of various heterogeneous hardware soffware resources on the basis of dynamic citicuiato
achieve resource. The paper presents build ingelligogistics system based on Internet of thing$DRiR the
platform of cloud computing. The static, fixed haede resource scheduling, forming a pool of resesjr¢he
realization of the two basic functions of the claadCloud Computing Center operating system, betinmportant
role of the operating system is far more than that.
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