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ABSTRACT

KEYWORDS

Nowadays, with the continuous expansion of the quantity, type and size
of sport stadiums, more and more high-tech equipments and information
systems are used in the management and operation of stadiums and
sporting events. ISM S technology has been widely used to manage sport
stadiums, and has brought historic changes to the intelligent management
of large stadiums. This paper isto analyzethe specific application of ISMS
in stadiums, especially the face recognition system, working principle and
some application cases, in order to provide references for the usage of
ISMSin sporting eventsin the future. A great deal of time and resources
will be invested in creating a fantastic spectacle of achievement in this
field, butitisvita that the overall risk management should be strengthened
by acomprehensive and pragmatic safety plan. The plan coversall aspects
of delivering and serving the events and demonstrates the due processin
the following areas: the risk assessment and method statement, the
management of safety systems, the output of risk analysis, the managing
strategies of reducing risks, crowd safety and management, the assessment
and safety management of firerisk. © 2014 Trade SciencelInc. - INDIA

Case study;
Sporting events,
Information system;
ISMS.

INTRODUCTION

Risk assessment isnothing morethan acareful ex-
amination of hazards associated with activities that
peopleundertakewhat could reasonably but sgnificantly
resultin harmor havethepotentid to causeharm. Those
who could be harmed may be employed or not em-
ployed by the venue(s). However, at large sporting
events, theduty of careextendsnot only to employees
but also to the spectators and vol unteerswho used to
ddliver theevent. Oncethe assessment of all therisks
has been undertaken, astrategy to control thoserisks

can beformulated. Controlsneed to beclear and con-
cisewith no ambiguity resultingin confusionand need
towork inamanner that they reducetherisk to apoint
that istolerable, but not to prevent theactivity or stop
theactivity unlessitisactualy dangerousto hedlth. In
an evolving organization, nothing standsstill. An effec-
tiverisk management policy includesthe capacity for
re-eva uation andimprovement. At apractica leve, this
will requirethe nomination of anindividua or agroup
of individual sto therespongbility of ensuring that risk
management policiesand procedures are up-to-date,
aswdll asthe establishment of regular review cyclesof
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the organization’s risk management approach.

Intelligent Safety Management Sysem (ISMS) pre-
vioudy wasaBritisharcraft recognition technology dur-
ing World War I1. AsISM S technology can provide
conveniencefor many businessusers, andimprove op-
erationd efficiency, safety and accuracy, it hasbeenused
intheareaof ticket management!¥, Accesscontrol, li-
brary management and other applications gradually
begun to apply 1SM Stechnol ogy. In 2006 FIFA World
Cup, dl 12 venuesusad the | SM Selectronicticket sys-
tem. Because of the high security of ISM Stickets, and
carrying out thenon-contact authentication within 10cm
in the short distance recognition device quickly and
conveniently?, it ensured the audience safeand conve-
nient accessto the arena. World Cup tickets embed-
dedwithISM S chipsand I1SM Sreader devicethrough-
out thestadium around could identify and track football
hooligans, and guaranteethe security of theball game.
More and more sporting events apply ISM S gpplica-
tionsinavariety of security control systems, desiringto
improve stadium safety control. This paper isto ana-
lyze specific sporting events casesusing ISM S, hoping
to provide somereferenceto usd.

THECOMPOSITIONOFTHEISMSTECH-
NICAL SYSTEM

|SM Sradio frequency identification systemisre-
garded asone of theten most important technologies
of thiscentury. Thistechnology hasexisted for along
time, but until thelarge supermarket chanWa-Martin
the United States, it required itsmagjor supplier mer-
chandiseto affix ISMStags, an ISM Sstorm started to
begin.

Precedents of ISMS technology in the field of
sports, the football World Cup in 2006 on the use of
|SM Stickets, golf, track and field and other sportsalso
achieved good results. Thisarticleaimsto introduce
theprincipleof ISV Stechnol ogy, to anadyzethe use of
the current situation and devel opment prospectsinthe
field of sports, the cause for the domestic sportsaca-
demic understanding of thistechnology and to carry
out further study of theuse®.

Electronictags

Thedectronictagisarea vector of the|SMSsys-

tem. Thetagsareequivaent to thebar code symbolsin

abarcodetechnol ogy, which isused to storerequired
identification and transmission of information. Each of
the electronic tag has a unique electronic code. The
electronic tag includesthetag chip and tag antenna, the
former for storing dataiinformation and tag information
of thetag antennahaving arole of receiving and trans-
mission!®. The dectronictags can bedivided into dif-
ferent power suppliesbased on eectronictags, active
ISM Stags and passive el ectronic tags. Points, from
thefunctional aspectsof the electronictags, can bedi-
vided into read-only tags, rewriteable tags” and mi-
croprocessor tags. Points, according to themodulation
schemetags, can bedivided into activetags and pas-

svetags.
Readers

Thereader isresponsiblefor thedeviceto read or
writetag information. It can be used a oneto complete
thereading and writing of data. Displaying and pro-
ng functionscanaso becarried out jointly with the
computer or other systems and the operation of the
electronic tags®. Thetypical reader control modules,
RF modules, interface modules, aswell asthe reader
antenna. In addition, many of thereader thereareaddi-
tional pick 13 (RS232, R$485, Ethernet interface El,
etc.), sothat the obtained datai spassed to the applica
tion system, or receive acommand from the applica-
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tionsystem.
Data management system

The datamanagement system can complete data
informeation storage, management, analysis, and control
electronictags’ reading and writing. The data manage-
ment system can be adatabase or supply chain sys-
temsof varioussizes.

OVERALL SYSTEM DESIGN

Applicationintegration toolsfor integration of ap-
plication systemsWith respect to systemintegration, it
introducesthe concept of base application platformand
uses matureintegration tools, e.g. workflow tool, re-
port tool, dataexchangetool, datatransmission tool,
etc. Onthebasisof integrating suchtools, it aso pro-
vides application systemsfor integration of personnd,
information, processes, etc. Thisenablesthesystemto
shareinformeation and coordinatemanagement with other
operation systems of the Golden Shield Project and
Golden Gate Project. Advanced application design
mode can direct the devel opment of gpplications. Asto
the system architecture design mode, it usestheMVC
and providestechnical designsfor businessdatadis-
play layer, businesslogic control layer, businessdata
access|ayer and businessdatastoragelayer, fromthree
perspectivesof display, control and dataaccess.

Congtructing system management model theinfor-
mation management systemismode ed accordingtoits
operation management contents. Theinherent relation-
shipsamong operationsand operations gpplication de-
ployment arebriefly described, mainly designingthecore
application functions of the system. With respect to
gpplicationfunctions, thedes gning corefunctiond mod-
ulesandfunctionsshould beincluded. Designisrefined
according to actua requirementsand management high-
lights. Integrate system according to application char-
acterigtics. With respect to system appli cation deploy-
ment, i ntegrate and optimizethe system by region and
level according to operation characteristicsand objects
of service. Scientifically design the system with refer-
enceto CMMI 3 software processmodel. The system
development modd isdesignedingtrict compliancewith
CMMI 3 software process model from such perspec-
tives as product devel opment process, product itera-

BioTechnology — o

tion devel opment mode, application systemintegration,
etc. Thisensuresthe standardization, advancement, rea
sonableness, practicality and economy of system de-
signschemes.

Asshowninthefigure, the CNG gascylinder e-tag
safety management network system consistsof thefore-
ground and background software systemsand front-
end hardware components (identification terminals,
controllers, transmitters, etc.). It coverssuch contents
asdefinition of system application roles, system net-
worksand hardware platforms, servers and data stor-
age systems, standard system construction, application
system construction, interfacesand interactionswith
other systems, etc. The gpplication systemrolesareas
follows: the system definesand managestherolescon-
cerning quality ingpection system, including workers,
leaders, supervisors, enterprises and governmentd or-
ganizations(manufacturers, refitting factories, complete-
vehiclemakers, charging stations, etc) and the public,
etc.

System networksand har dwar e platforms

Thenetworks and hardware of the CNG Gas Cyl-
inder E-tag Safety Management System congtructionis
divided into two parts. Oneisthe construction of net-
work and hardwarein the quality and technica super-
vision systemof Chongging Municipality’s using of ex-
Isting resources (using existing networks, hardwareand
safety plaformsfor businessgpplicationsand functiond
deployments), and the other isthe construction of soci-
ety-oriented application services. Thispart isfinished
vialnternet. Serversand datastorage systems:. CNG
Gas Cylinder E-tag Safety Management Systemwill
have an independent database server and application
server connected to the servers of other operation sys-
tems. A storage and backup systemwill be established.

Application system

CNG GasCylinder E-tag Safety Management Sys-
tem fundamental ly enabl esinformation sharing, appli-
cation coordination and base platform standardization.
Its scheme design, content construction and applica-
tion deployment are performed in threeaspects: people
integration, information integration and processintegra:
tion. Standard system design: the problemsregarding
e-administration system constructionin Chinaarein-
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consistent datastandards, di scontinuous businesspro-
cessesandinformation silos. So, standardizationisthe
important fundamenta work in project congtructionand
also the key point and bottle neck that constrainsthe
development of e-adminigrationin China

INTELLIGENTAPPLICATIONIN SPORTS
EVENTS

Because enterprisesrequirestrict RFID verifica
tion, energy saving, SIPintercom and so on, TASHI
intelligent integrated terminal isfeatured with easily-us-
ing WINCE platform, programmable DI/DO and in-
tercom as SDK (software development kit). Thiswill
makeenterpriseseasy to verify identificationand et life

beeaser.

Intercom-supported SIPProxy, IP-PBX and etc.,
application, smart phone, 1P video phoneand persona
PC can be donethrough audio-visua integrated appli-
caionwithTASHI intelligent integrated terminal series
products.

ISM S signalsare doubled viaacoupling e ement
between the electronic tag and the reader. Coupled
channelsareformed according to thetiming relation-
ship between energy transfer and dataexchange. The
RF signals’ coupling occurs between the reader and
tag. Therearetwotypes: theinductivecouplingand the
el ectromagneti c backscatter coupling. Theinductive
coupling isthrough space high-frequency aternating
magnetic field coupling and is based on the law of
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Figure3: Facerecognition technology solutions

dectromagneticinduction. Theinductivecouplingisgen-
erdly suitablefor medium and short-rangeradio fre-
quency identification system for low frequency work,
identifying theroleof distancewhich islessthan one
meter, and Olympi csticketsidentification system adopt
thiscoupling!®. Thee ectromagnetic backscatter cou-
plinginaccordancewith theradar principlemode work,
that out of € ectromagnetic wavesemitted, reflected the
faceof goal, whilecarryingit back tothetarget infor-
mation is based on the space of the el ectromagnetic
wave propagation law, generaly suitablefor high-fre-
guency dectromagnetic backscatter coupling modemi-
crowavework for long-rangeradio frequency identifi-
cation system, theidentification effectivedistancegrester
than one metert9,

Readers can send a certain frequency of the RF
signd by thetransmitting antenna. Theinduction cur-
rent isgenerated when attaching label ed target objects
into theworking areaof thetransmitting antenna, and
sending out theenergy stored inthechip product infor-
mation from e ectronictag obtained by virtue of thein-
duced current, or actively sending afrequency signal.
Thereaderscan demodul ate and decodethereceiving
antennato the carrier signal transmitted by the elec-
tronic tag, to the datamanagement systemto the pro-
cessing. The datamanagement system determinesthe
legality of the electronic tag, and makesthe appropri-
ate processing and control sdifferent settingsaccording
tothelogic operation.
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STADIUM FACE RECOGNITION SYSTEM
CASE

The security systemisthefocusof the sportscon-
struction projects. Thefocus of the organization and
parti cipating audience determine the success of the
game. Holding sportsvenueswhich receivealot of au-
diences, athletes, managersand service personnd, the
identity of the participantsisextremely complex and
the populationisconstantly movingin, sohow to verify
theidentity of these officers, how to track and check
theidentity of suspected persons’ activities are fully pre-
pared. The security system isacomprehensive appli-
cation of theresultsof thefield, wherethe accesscon-
trol systemisakey link inthewhole security system.

Thefacerecognition technology isthecoreof face
recognition system, and cannot be copied. The face
recognition system hasawide range of applications,
from theface recognition access control systemtothe
facerecognition accesscontrol attendance system. Face
recognition system combinescomputer image process-
ing technol ogy with biogtatistics principle. First, collect
and input face database, acquirefacid featureanayss
and theestablishment of themathematical modd, using
theprinciplesof biogtatistics, namdy facid featuretem-
plates, and then calculatethefacia featuretemplates
stored in the database, face characteristicsof thesite
using thebuilt templatesand termina acquisitiondevice
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input isdetected by the face characteristicswere ana-
lyzed, and then based on theresults of the analysisto
give a Similar value, this value can be determined
whether itisthe same person, so asto achievethe pur-
poseof identification*¥.

determineif it isthe same person object for com-
parison to verify. Search-comparison, all the por-
traitsfrom the database of registered searchtofind
whether thereisthe presence of aspecified Por-
trait.

(1) Thefaceof acquisitionandtrackingfunctions: cap-  (3) Modding andretrieval of theface: You can bereg-

tureisdetected in animageor avideo stream por-
trait isseparated from the background of the por-
trait and face, and automatically to saveit. Track-
ing portraits capturetechnol ogy to track automati-
calywhen the specified Portrait movewithin cam-
erashot.

(2) Facerecognition match: two kindsof facerecogni-

istered the datawarehousing portrait modeling to
extract facid featureand Hed th adult facetemplate
saved to the database. During aface search (search
type), specify portrait modeling, and then compared
with thedatabase of all of templateidentification,
will eventually bebased onthecomparison of Smi-
lar vauelisted smilar personnd ligts.

tion pointsto verify thetypeand seerchtypematch-  (4) Red identification function: Thesystem canidentify

ing mode. Verify theformularefersto theregis-
tered one capture portrait or portrait databaseto

peoplecomeinfront of thecameraisared person
or aphoto. Thereby diminate users Photosfraud.
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Thistechnology requiresthe user to makefacial
expressionswith actiong*¥,

(5) Image quality testing: theimage quality isgood or
bad adirect impact to the effect of the recognition,
theimage quality of the detection function to be
than on the photo image quality assessment, and
giveappropriate adviceto assist inidentification.
Increasingintensity of competitivesportsgamesare

becoming animportant object of themassmediaatten-

tion and thefairness of the gamegains much attention.

Compstitive sports usethe modern technol ogy, which

functionsplay refereerole. Currently, automatic face

recognition system has been applied in various sports
venuesand rel ated activitiesin theregion facerecogni-
tion system has strong throughput of the storagefunc-
tion dynamically captureability, portability, degree of
automationisrdaivey high, reducemigdentificationrate
and fal sergjection ratetechnology ismoremature, and
the useof the human skel eton recognition technol ogy,

0 eventurningthemodification, itisdifficulttoMongolia

through itseyes. Compared with the previousfinger-

print recognition system, face recognition syssemhasa
lot of improvements. Thelifeof thefingerprint technol-
ogy isnot asgood asface recognition system; theuse
of cost isa so higher than theface recognition system.

CNG GasCylinder E-tag Safety Management Sys-
temisfunctionally divided into background compre-
hengvegpplication subsystem and foreground dient sub-
system. The background application subsystem, devel -
oped using the B/S mode and JAVA technology, is
mainly used for datatransmission summarization, colla:
tion and andys's, datamaintenance, routine patrol, su-
pervision and management, etc. Theforeground client
subsystem, developed using the C/S mode and

PowerBuilder technology, ismainly used for internal

management and datacollection of theuser organiza-

tion.

CONCLUSION

With increasingly frequent sportscompetitionsin
citiesand thegrowing number of sportseventsand par-
ticipants, saf ety assurance becomesaproblem of vita
importance. Therefore, application of relevant Elec-
tronic Commerce Intelligent Safety Management Sys-
tem, high-tech products and the whol e-process moni-

toring system that can ensure safety to variousactivities
of large-sca e sportsevents are essential and ensuring
the security and tability of operating systeminthepro-
cessof sysem softwareoperationisatop priority. Elec-
tronic Commerce Intelligent Safety Management Sys-
tem isstable, which can guarantee security and confi-
dentiality of datain transmission. Sinceinput and out-
put of information dataof every aspect of sportsevents
areinvolved, the security of itsoperation processen-
sures smooth progressof the sportsevents. Inthe pro-
cessof operation of thelarge-scaeportsevent, analyss
of their successful examples, summing up and explora
tion of theregul arity and security of their operationmode
and processing of al kindsof information are conve-
nient, effective, ssfeand reliable. In operation, al rel-
evant departmentsin charge of thesportseventsshould
uphold the principle of keeping pacewith thetimes,
respect market disciplineand rules of sportseventsand
apply al kindsof information technologies, high-tech
productsto sportsevents, so asto ensurethe security
and optimization of operation procedures of the sports
eventsaswell asmaximization of operation benefits.
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