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ABSTRACT

Whatarethecommonthingsbeweenship’svoyageplan，Ship’sladder，WallstreetinNewYork，International

Convention§TCW95，Paththroughthewoods，COOk－book，fairwayinrestrictedwaters，PrincipteofUrliversaL

Gravitationand…ISMCodecheck－list？AllofthemaretacticalorstrateglCalgorithmsfbIlowIngWhichtheMan

andtheNaturereachthede丘nitegoalsintheiractivity．ThesealgorithmsareconstruCtedindiffbrentfbrms，but

theyfⅢeverystepofourlifも・

TodeveLopthesaftalgorithmsofactivityinanyareawehavetousetheexperienceaccumulatedbythe

Mankindduringalotofyearsandthereisno otherwaystodoit・Forinstance，iftheMankinddidnotacceptthe

negativeresultsofit，sindustrialactivitytotheNature，Wehardlybegantoprotecttheenvironment・

FotlowingthevastsetofdifrtrentregulationsandprinciplestheManwiththehetpoftechniquewhichis
Createdbyhimselfhasleamed howtoreachsafilythedi脆rentgoalsandhowtosoIvetheverydifnculttasks・

lneverytimeandevetywheretheunconscioususinganabsかaCti′ゆrmalionhelpedtheMantonndtheright

WaytOthegoal．

The paper highlights and analysis the tink between ShannOn abstractinformation quantity and Saftty
Management．Ourideologyisbasedonlyontheconceptionofminimumredundancyofmeasurementsrelativety
theenveloplngSPaCe．

1．1mtroduction

lneveryneldof mankind activity the obtaining ofknowLedgeisbasedonanalysisofinfbrmationwhichis

got斤omtheoqectofresearch・Measurementsinanycaseare theorLglnandtheycarryalltheinfbrmationwe

Can eXtraCt．

MeasurementsaremadebyalotofspecialinstrumentS，devicesorsensorywiththehelpofourorgans・They

may bedirectorrelative，discreteorcontinuous，butthequalityandquantityofinfbrmationextracted什omthem

isthekeytogetthegoalwewant・

lnsplteOfthe powerfuldeve10Pment Ofscience andtechniquealotoffailuresandaccidentstakeplacein

altspheresofourlifb．Navigationison！yonesmallpartofMan’sactivitywherethetendencyofaccidentsand

CataStrOPhesisnotgoingdown・

ThepulsefbrresearchofthisfundarnentaL problem hasarisenfrompracticeandappliedscienceofmarine

navLgationandin the orlglnit hasgone什omtheseagolngShips navigationaccidentsanaIysIS・

PrelimLnary．nVeStlgatlOnS madein optlC and radio－PhysicalredundantmeastNementSaPPliedfbrRxing

positionofshipsdiscoveredthatnavigationalmeasuremerLtSCarry VeryfbwofShannon（abstract）infbrmationin

them，Loginovsky（1997）．Itwas surprising and hasencouragedusto goahead・

Detailed anaIysis showedthedirectcormeCtion betweenthe shonage of ShannOninformation and

navigationalaccidentsatsea・

This papermaybeconsideredas anintroductionintotheproblemswhicharisenotonlyLnnaVlgationbutin

everyfieldofmankindactivitywheremeasurementareapplied，buttheyareappliedeverywhere・

2．Shannoninfbrmationandmeasurements．

Weliveintimeofupwardtendency ofcivilizationanddevelopmentoftechniques，butnevernelesstheHuman
ElemenE（HE）isthemainfactorofsafttyinanyarea．Weareoftheopinionthatdifnculties relatingto

fbmlaTizationofHEdonotpermittocompensate thenegativeinnuenceofittotheleve／qf’sqho／・
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TocompensatetheHEisnottoexclude theManfromthelllanagementOfanysystern，butlOmakehim

fbllowthestrictsaftalgorithmsconstructedbyhimseLlElectronicaidsshouldhelptosoIvetheprobIembutnrst

OfalLwehavet01earnhowtoabstractalotofthings connectedwithsaftty toapptythemodemtechnoIogy・

［nthispaperweshall beginwithinfbrmation．Therearetwotypes ofinfbrmationthatmaybereceived by

difftrent sensors：COnCrete（real）information（COlor，temPerature，SumOfmoney，distance，bearing，thickness，

time・・・VOlume…etC）andabstractinfbrmationinbinarydigits（bits）．

Themainpositivefbaturesofabstractinformationaretheun頂cationofdifftrenttypesofmeasurementsand
direct ofitlink with

the characteristics of

measurement errOrS

Which are existlng

everywherein our

lifb．

Suppose that we

COntrOI some

movlngOueCtS：Ship

atsea，aLrPlaneinthe

alr，CarOntheroad，

etc．We are high

quality speciaLists

andwehaveapower

to controlthe o叫ect
，but some

measurementinfbrmationis necessarytodoit．UsuallythereisaninformationabouttheinitiaLandrunnIng

COOrdinatesoftheo叫ect．Thecoordinates ofdestinationpointhavetobeknownaswell．Webegintosteerthe
Ship，tOPilotaplaneortodriveacar tothepointofdestinationbutmakeanaccidentorcatastrophe occurs・

Whatarethemainreasonsofsuchthings？Let’strytofindthemostgeneraI，butcometoagreementto

excludefbrce一m年IeureSituationsR・OmOurdiscussion．

Grounding ofthe ship－What

maybeareasonofit？Itmaybe：

not accurate navigationaI charts，

POOr Visibility，HE（SkiIl of a

master，heistired，etC．）．

Theshipwas offthe safb way

becausethenavlgatOrfbrexample

was not attentive due to some

healthtroublesorhisexpel●iencein

thatsituationwasnotenough．But
in any case the navlgatOr did

nothing to correct the situation．

Maybe hedidnotidentifythesafb
Way？May be，anditis very

illlPOrtant．

Airplane catastrophe White

landing－it’spossibtetonnd alot

Ofreasonsbutthemostgenel・alized

OnemaybethattheplanewasJuSt

thesameoffthe safttraJeCtOryOf

landing．

The real and direct reason of

every accidenl and catastrophe

exists，butit’s generalized asthe

biasofmovLngO叫ectfromthesafも

Way．One can say theI●e WaS nOt

enoughretiableinfbrmationtocontroltheo叫ectatongthesaftway，that’swhythecontroIpl●OCedurewasnot

ef托ctive．You may state that theinfbrmation was reliable，theillfbrmation was enough，butimproper
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interpretationofitmaybethereasonofanaccidentaswell．lt’sJuStthesamethingifthenavlgatOr didnot

recognizethesafborunsafbway．

ItisverysimpLetounderstandthatthesystematicerrorsinmeasurementsarethereasonofbiasinpositionand

if thisbiasinpositionisunidentiReditis thel・eaSOnOfdiffbrenttypesofdisastersnotonlyinnavigation．The

navtgator hastorecogntzesuchasituationsandrnakecorrectionsincontroIproceduretoavoiddanger．There

arealotofproblemstodiscussbutthemainisthatthenavlgatOrCOmPulsoryneeds toknowifthemovtngobject

isonthesafbwayornot？

We are sure to state a fact that there is clear resemblance and exact fbrmaI Link betweenthe

infbl‘mationfieldsofsucheventsasnot correctprovtngoflllathematicaItheorem，nOtCOrreCt made diagnosis

Of man’sillness orweatherfbrecast；grOunding，COllisionorcapsIZlngOfa ship or perishing of aspace

Vehicle etc，In a11events　the controIprocedure was based onimproper estimation ofmeasurements and

misunderstandingofthe situationthathas growninto uncontroILable state．

It’s possibletosaythatthe sho11age ofreJiableinformationaboutposiliondoes notpermittopredictthe

resultalthoughthereis a power to controt theo叫ectorsomeprocedure．Weobservesuchexamplesevery

dayinourLifb・TheinfbrmationweuseeverywhereisaconcreteinformationthatishardlyabletobecalcuZated．

ForitlStanCeWehadaninformationaboutthecoordinatesoftheshipbefbrethe grounding，butwedidnotknow

ifthisinfbrmationwaswrongorcorrect，reliabteornot．

ItisobviouslytohaveaHypothesis that thereis a discrepancybetweenmeasurements．andinformation they

Carry・We’dJike to knowwhatis早reliabJeinfbrmatiorL・Let’s tryl0formaJizethe procedureofoblainJng

informationandrlinkthequantityofitwiththeofbias丘・Omthesafもway．

1maglTlethatearlyinthemomlngyOugetuPandgofromthebedroomintoyourbathroom．Youbeginto
navigateyourbodywiththehelpthemostmodemintegratednavigationsystemintheworldthatislocatedin
yourhead．Youknowthesaftwayandusesuchyoursensorsaseyes toobtainthenavigationalinfbrmation．The

PICtureOfyourtrackisonfig．2．

CertainJyit’spossibletodrawthesa氏wayonthefToorbutitisinyourhead．Youcan’t fbHowtheway

Withoutanyerrors，SOyOurthetrackmaybedrawnason爪g．2・

Thesaftwaydividesthespaceonthenoorintwosubspacesoritdividestheplaneofthenoorintwoarears・tf

youareintheIeftpartweshaHcodesuchpositionasl，andifyourlocationisintherightside－itisO．Let’stake

timeintervaltonxpositions，forexample，insomesecondsandmakecodesequenceofyourfluctuationsnear

thesafbwayasafunctionoftime．lfyouchangethepositionfromltoOorfromOtolyourtrackintersectsthe

SaftwaylnCettainpolntS，Orinotherwordsallthesesectorsincludethepointsofthesaftway・WeshalLcall

thesepolntSaSinformationpolntSOrH－POints・ItisimpossibletogostrictlyalongtheLineandyour nuctuations
arerandom．　　Theprocedureisexactlythesameasifyoutossthecointo甫ndthenumberofheads（po）or

tails（PL）．So，yOuCanCalculatetheipfbrmationHaboutthesafbwayinbits（binarydigits）・Ambiguitycreates
theinformation．You getitwhiletraveling．ThisjssocaLledShannon（abstract）infbrmation andit’sveryeasyto

beanalyzed bythefb110wingfbrmuta，Harmuth，（1989）：

H＝－1（Polog2P。＋pllog2P．），

Where t－istheorder（length）ofbinarycodesequence，P。，Pl－aretheprobabilities（frequencies）ofonesand

＝erOSinthissequence．

ThemaximumofH　wi11beifyournuctuationsaresymmetricalrelativeLytlleSaftway．Butsomethinghad

llaPPenedwithyoureyes，yOu Closedthemandtherealtrack hadabiasintothel－area．TherewereneitherO→1，

norl←Onuc【uationsa11dcodesequencedidnotcontainanyinfbmlationaboutthesafbway．Thiswasnotgood

Wayandyoulcollidedwiththewall！

So，inthiscaseyouhadthesafbwaylnyOurheadandgottheconcreteinfbrmationaboutitbyyoureyes・The

moresuchaninfbrmationyouhavetheclosertothe safbwayyou go．Butit’simpossibletocalculatethe

COnCreteinfbrmationthatyougetbyyoureyes，SOyOLLhavetocalculatetheabstractonerelativelythesaftway・

ThereasonofyoureartymornlngaCCidentwastheshortageofSharlnOninfbrmationaboutthesafbway．You

WaSOffthewaya11ddidnotidentifythePias・

3．StlannOninfbrmationoTltheleadingline．

ImaglneyOurSeLfonthenavigationbridgeandyou，aSanaVigator，COntrOltheship’spositionontheleadingline

R，爪g．3．YouobservethenavlgationLeadinglightsandyouknowwhenyoul・Shiphasaportsidecrosstrackerror

Or aStarboardsideone．TheplaneintlleVicillityoftheLeadinglineisjustthesamedividedinO－areaand1－area

alldit’spossibletocalculateH．So，inaccordancewiththeabovesaid，H≠Owhentheship’strackisonthe

leadinglineRandH＝0，Whentheship’s trackisoffit．NowthesaftwaylSindicatedto navlgatOrbyteading
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lightsormarks，butthesituationisJuStthesameitwasbefore．Howtolinksystematicandrandomerrorsof
llleaSurementSwiththequantityofabstractinformation？Figure3showsusthequantityOfShanLtOninfbrmation

asthefunctionofasystematiccrosstrack errorsandrandomfluctuationswithrefbrencetothesaftway・Sothe

ruleis：themoreinEerseclionsmeanlhemoreabstractipdbrmatEon．tnthiscaseitismachmoresimplenotto

usefbrmulafbrcalcutationofHbut toestimatethenumberofinfbrmationH－POints，SOOnthetracka H＝8and

OnthetrackbH＝0．Thecorrespondinggraphisshownonfigure3．

TheamplitudeofnuctuationsoftheshipneartheleadinglinedependsontheaccuracyofthelineandtheskiLl

Ofthehelmsman．Themodemrneasurementsystemsareveryprecise（randomerrorsareverysmall）Butgood

PreCision（mean square

error）is．nothingif the
SyStemJS nOt Shannon

infbrmative．　　　　　Non－

informative bias way（b）

approaches the ship to the

CataStrOPhe．

When the ship is

proceeding along the

leadingline thereis one

Very Serious・fbature（

advantage）that helps the

navlgatOrtOSteertheship：

ineverytimethenavlgatOr

can observe the error of

Ship’S position relatively

theleadingtine．

Doyouknowanyother

measurementsystem where

the operator　（∫上申少

man昭er．‥，Whynot？）can

do the same？Iguessit’s

not difncult to Rnd an

example．
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Figure3．Infbrm ationontheleadingline

4・Generalizationorapproach

Thehumanactivityinanyareaisarnovement．Ttmeansnotonlythephysicalmoveme11tOfrealo叫ectinareal

SPaCe，but any movement ofsome

POint P（abstract moving o句ect－

VeCtOrP）inanyabstractmathematical

SPaCe S of any dimension・For

exampLe，in the case ofcookingthis

SPaCe Smight be multidimensional：

S＝（t，XL，X2，X3，X。”・XJ，Wheretis

time，Xl－quantityoffbod，X2q Salt，

X3　－　　PePPer，X4　－　Water，…X。－

temperatureofcooking

andinthecaseofoperationsrelating

toBridgeChecklistBll－Navigation

inice，lCS（1998）thespaceSmaybe

fbrmed by the fbIlowlngCOOrdinates：

S＝（t，XI，X2，X3，．X4，X5，X6，X7，XBX91・・X・l

），Where t－tIme，Xl－1atitude，X2－

longitude　，X，一　time between

Observations，X4－SPeed，X5－depth，X7－

time between sbundings・X8－　time

El

V ector P（1）　　　 ．．，・・1　　　　 1nfbrrnation

H－POint

t ・・・・・・’’’－’’’－R　　　 Leading

SPaCe
l S　 l●‘’■‘■、 。 。慧 n

3D ；eas。re。entS。aCe l l 克 t。rP（0日　Figure4．2D leading space

intervalbetweensoundingsinbilgesandtanks，X9－informationofMaster abouttheapproachingtoice，Xn－・”

etc．

－42－



ThetermLeadinglinemaybegeneralizedonthespaceofdnydimension．Soirt3Dspaceitisaleadingplane，

in4Dspaceitisa3D／eading甲αCe匝ub平aCqJ，…innDspaceitis（n－1）Dsubspace．IftheobjectPisoffthe

leadingspaceRitmaybeidentinedbytherurmingdeviationvectore，爪g．4・

Inpracticeleading3PaCeRm町besafborunsafb，linearornon・linear，itmaycontainstheinformationH－

POlntSOrdoes110tCOntain theabstractinfbrmation abouttherutlntngPOSitionofo叫ectP．It mayserve asa

thwartspace，Or guard space，butifitdoes not contain H－POints this meansthat measurements are not

infbrmativerelatingtoitandthetrackhasadangerousbias．lnthesecaseyouareintherighttoask wherewe

are？

TheverylmPOrtantnOteisthat anydeviation丘omRtoSmaybeidentifiedbyvectore，fbrexample，ifwe

driveacal・alongthelDcentra川neonthehighwaywecanseethedeviatjongfromthisJineinto2Dplaneofa

highway・Toattractthe driver’sattentiontheyusethedeviationEOfacarfrom2DhighwaylntO3Dspace

（“lyingpoliceman”）．So，thisisthesameconception．ttisremarkablethat，forexample，SOmeGPSreceivershave

highwaymodeofdatapresenta［ion，itis LSICmode，GPS12，（1999），TherejspreJiminaypJottedwayon

electronicchartsandtheOOWcanobservebyGPStrackeverytimethedeviationE什omthesaftway．Problem

isiftheGPStrackcontains theinfonTlationpoints．ThedevelopmentofDGPSmodeshowsthatthereareaLot

OfdoubtsaboutthequantityofinfbrmationaJongthistrackfixedbystandardGPS mode．1dentiflcationand

elimirLationofsystematicerrorsofmeasurementsisprlmarilyimportant．

So，ifthenavlgationinSisimpossiblewithoutllleaSurementS，thereshouldbedeterminednavlgationalmarks，

navlgationalparameters，naVlgationalfunctionsandifthenumberofmeasurementsinnDspaceistl＋lwemay

usetheLSICtocalculateHfbr頑O／竺nagementOfoqectP・
hthis case thelinearization ofnavlgational　functionsgivesthelocaltinear Leadingspaces（the space of

SOlutionsoflinearsystemofequations）whichmaycomposethewholenon－tinearleadingspace，fbrexampleif

thereis3D S spaceand2D Rspace，Wehavethe fbllowingpictureon ng．4，Strang（1976）．Inthiscase

measurementvectorPistheabstracto叫ect thatistobecontrolled．

In prtncIPat any tinearspace S ofHumanactivitymay be construCted where the algorithm ofprogressis

PreSerLtedbysomefunctionF〈t，X（1）x（2），X（3），X（4），X（5），X（6），X（7），X（8）x（9）…X（n））orit’sgraph R．

FromtheabovesaiditispossibletocometoconclusionthatthetermnavBationisideologlCallyapplicableto

anyrealorabstractmathematicalspaceSandtheexpressions上申0／qfnavigation hasthegeneralsenseataH

timesandinallspaces．

OneofthemaintaskistocreatethemultidimensionalelectronicrLaVigationalchartfbrSspace．Onsuchachart

thereshouldbethepointofdepaLlure（theinitialpositiontostarttheactivity），thepointofdestination（the

goal）・TomakeaprogressitleavestoplotthesafbwayarLd　followit．Tofbllowthiswayweneedtoknow

Wherewearenowre）atjveJythesaftwaylnOrdertocontroltheprogress．

tnthecontextofthepaperitshouldbedennedsomepopularnowadaysterns：

S上申0／Managementisthesetofprocedurestobringtheo叫ect（vector）Pintothesafb spaceR，uSingthe

informationH・1fthefluctuationsofvectorPare randomtheH－POjntsaredeterminedbythemselves！

Dangerleve／isthefunctionof vectors

lengthandquantityofinfbrmationHandit

mightberurtLllngandaverageone．
S（殖OJ Cu／EureisanabilityofaManto

keepvectorPalongthesafbwayRinS，and

itis measured by avet●age danger（evel

duringthetimeofprogressinS．

Safもty Culture as a　form collective

behavior may exists at diffbrentlevets：

lMO，lAMU，Administration，COmPany，

Ship，Master，00W，．．．ratings．Atexacttime

We dealwith the ReaLizaEion qf．Sq斥OJ

Cullure・Itistherunningdangerlevel，that

maybeestimatedifthereisasafbwayRin
S．

5・Specincationofsafbtyprocedures

Speakingaboutspec描cation ofprocedures

WearetOtakeintoconsiderationthatevery

S　 巨 pace Level 1

ノ S・∃2S3 ＼ 2
3
4
5

SIS2S3　　 SLS2S3　　　 SIS2S3　　　　 6

／R珊　 爪仙　 爪形1　 7
D an er I

∧　 ∧　 ∧ ∧ ∧ ∧ ∧　 ∧　 ∧

∴W here isa threshold ofre‾alprogress？
爪 ユ■‥t一八 爪 八 八 八 爪 爪 ’r爪

SIS2S3‥．in丘njty‥．SIS2S3 0〇

Figure5・Scaling of regulations
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areaSofHumallaCtivityneedsalotofinfbrmationHthatshouldbeobtainedanddeveLoped・

ToreachthegoalinSIetusdivideitby3sub－SPaCeS，Gludkin（1999）：

．Sl－isthesub－SPaCeOfpreparatolγaCtions（Planning）

●　S2－isthesub－SPaCeOfcontroIprocedures（reaHzation）

．　S3－isthesubspaceofanalysISandcorrectjons

ThisalgorithmisuniversalandapplicabletoanyspaceS，butifweusethescalingto Sl．2，3Wediscoverthat

everyspacecontainsthesamespacesSl，2．3・Suchstructuresareinvestigatedin斤actaIgeometryandarecalledas

Selflsimilar structures，Feder（1991），fig・4．The boom of－aJgorithms
（regulations）arises and the questionis on whatleveL the system

e飽ctjvelyworksifa11thestepsaretobedocumented・ItisabsoIutely
Clearthattheabsenceofregulationsisdangerous，alotofregulationlSjust

the same dangerous，thatis why the optimum fbr every S should be

detenTlined（HumanoreJectronicaidscapacity）・ltismaybetheworkof

IMOFaciIitationCommittee，butitisobviouslythatthemorehigherleveL
OfeducationandtrainingofseafhrersthelessnumberofregulatiorLSjnS

theyneed，SOIAMUactivitymaygivethetangiblehelp．Theseproblems

areinvestlgatedbytheiElformationtheorybutthemilestoneprobJemisthe

quantityofabstractinfbrmation tofollowthesa氏W町inS．
Wewouldliketohighlightthedocumentationboomthatisobservedin

internationaIshippingnowadays．It reducestheS（歩bJWhichisinthe

l

町叩　　　　　　 川Il＝l川l

′－■1

F ig u re 6 ・D o th e s e p a p e r s

C O n ta jn H ？

inversepropo11iontodangerleveL

Todevelopregulationswehavetotakeintoconsiderationthequalificationlevelofe飽cters．
So，theIessthequaliRcationofthespeciaHstthemoredetaHedalgorithmsofhisactivityshouldbeprescribed，

andthat’swhythemainpartofthemmustbecarriedoutduringtheMETprogram．TheSTCW95Codemaybe

asanexampJeofsuchaminimumbutcomprehensiveprogramthatshouldbecarriedoutinMETinstitutions・
ThehighlevelofeducationandtrainingshouldrelievetheefftcterfromaIotof’fbnnaIproceduresinS．

ThelSMCodeproceduresshouldbejustthesameofdi飽rentlevelsofspecincationwhichdependsonSaftty
CultureleveIofcompanyandseafarers：Stl・ategic－forhighlevel，taCtic－fbrmiddIeleveI．
meg7℃Ⅳ78　Co作Ven〟0〃Wd∫〃OJIC鋸ev巾gぬ♪以甲0∫eJ肘feαd，J如Co〃Ve〝Jわ乃Wd∫grα血8秒わ∫血g

〝e虎占／／卸郎fJαcc甲Jα〝CgW滋〝gd乃e椚αf〃Cd〟∫e♪rJ地坪pe〝edわ占eJ力ege〃e用JJαCたわrec加わ〝山鹿

Standar血，lheinlefPreEationqrwhichwaslqPtoEhesatL的ctionqfAdjninLstralio偲，lMOWorkshop（1997）・

STCW78wastoogeneraJandorientedonveryhighSafbtyCultureleveJofParties．Weareoftheopinionthat

ISMCodehasrepeatedtheSTCW78lackofprecision，thereareno tacticrequlrementSfbrthemiddIeandlow

levelcompanies．Theserequirementsshould bedevelopedtohelpthe class摘cationsocietiestorisethesafety

leveIofcompanies，takingintoconsiderationHumanorelectronicaidscapacity．

6・ApproximationoftracksbyH－pOints・

Oneoftheproblem tobeleamedisthemeasuringofsafbty・ttmaybedonebyestimationofabstractinfbnTtation

Htofbllowthesaftwaywiththeprescribedaccuracy．

Belowonngure7wepresentsomeresultsonapproximationoftheunitsegmentsofsomegl・aPhsusingLSIC

approach，abstractspaceispresentedonRg・4andreaL2D－SPaCeisonng3・Weuseddi飴rentproportionsof
measurement errors k＝叩Slemalic errof／randbm error to obtain the definite sets ofH－pOints appIiedfor

approximationofrealcurvesegmentbycubicsplines・TherealHsafbtrackMisshownbyboldlineand spline

numbers（N）areindicatedintheboxes，HisthequantityOfinfbrmationasanumberofH－POints・

ThefollowlngreSultswereobtained：

●　ThemaximumnumberofH－POintsonthecurveorthequantityofH，aSitisseenfromtableisobtajned

When耶IemaEicerrol・SareequaLlOZerO・Itmeansthattheerrorsofmeasurements arerandomand
independent．ThefirstsplineisYeryClosetothetruecurve．

Whenthek＝0．76，theapproximatedcurveconvertsintoastralghtlines・So，thekorJuStthesameHor

rlumberofH－POilltSChangestheshapeandLengthofthecurvesegmentandwemayflxtheminimumH

Whentheapproximatedwaymightbeconsideredasdangerous．
Whenk≦0．7，H＝0．1nthiscaseaHmeasurementsdoesnotcarryanyabstractinfbrmationH．AIIthe

measurementsaredependent（SyStematicel・rOrSpreVaiJ－thereisnoO→lor L←Otrans伝rs）・Strictly
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SPeakinglnthecontextofthispaperwedon’tknowthetrackataIlandwecanrLOt aPPrOXimateitby

measurements，ifthereareaLotoFthel11－theyarenction．

●Infbrmation Hspreads notregularlyalongthecurve：themaximumnumbel・Of H－POintsisnearthe

maximumcurvatul・ePOlntS・

7．ReSultsandDiscussion

・　ThelackofH aboutsaft positionofo叫ectPin anyspaceofHuman（OrNature）activitymay be

COnSideredingeneralasthemainreasonofdiffbrenttyPeSOfaccidentsandcatastrophes．

LSICgivesthekeytofbrmaLizationofdi脆rentspheresofHumanactivityincludingtheHE．

Using LSIC we may fbmtalty explain thatinfbrmationis bonl什om redundancy and ambiguity．

ObservingtherealareasofHumanactivityonecanseethesimilarprocessesofobtaininginfbrmation

HfortheprogresstothegoaHnthiscontex【（binaryチPprOaCh）ambjguityistheoriginofprogress，by
Otherwordsitiscompetitioninindustry，democracylnPOlicy，・．．redundancylllmeaSurementS・・・etC・

Redundancyandambiguity（readipdbl－maEionH）aretheoriginofprogressineverywhere．

Sometimes theysaythatredundancyandambiguityisnotneedforthesafbtymanagementbecausePlis

muchmoreclosertosafttyspaceRthanPo，buttheoreticallynooneo叫ectPisexactlyinsafbspace

andinformationHmaybeobtainedifthecompetitionexists．OneqfEheactioJWannOunCedbyL凡DNV

d〃dd且ゞ血わα毎〃侶〟両タカoJ如r∫‘痴少椚α〝喝抑e〝′co〝加J朋eα∫〟re∫卸／加点J〃gカ血′■e血∫〟α〃Ceq／

ふけCcerJがCαJe∫わJ鮎C／α∫∫折CαJfo〝〆JAeve∫∫ぬ7Ⅵgo句碑cJルewf〃ムeわ〆IがeO姉OVerJf僧e，J如

甲J〟r叩0〃∫蹴JゆJ力dJ〃OWe畑庸W如〃0円e∫OCfe少CJぉ∫eHカeve∫∫eJwJ〟eα〝OJ触り肌なe∫COJ叩J／〃Ce
WLthEheJSMCodb，LSM：（Apri12001）・Maybeitistheessentialstepnowadays．Thisisrightifin
binarysituationonemayprovethefactthatetくくeo，，butthesituationinshippingindustryspaceisfhr

frombinary．

N H 丘

1 9
－

2 9 10

3 7 5

4 4 0．3

5 4 2‾．5

6 5 2

7 5 1．7

8 9 1．4

9 6 1．2 5

10 5 1．1

11 7 1

12 6 0．9

13 6 0．8

14 2 0．76

15 0 0，7
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