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ABSTRACT

To meet the requirements of the Big Long River tourists, we calculate the
camp site number, set the rafting tour plan, determine the corresponding
tour schedule and explain the carrying capacity of theriver.
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INTRODUCTION

With therapid devel opment of economic society,
people’stourism consumptionlevel isincreasngdl the
time, emphasi zing autonomy independence, individua-
tion, purpos veness, which makesthe specia tour high-
lighting spirit and strength become the consumption
hotspot. Taking the characteristics of getting closeto
nature, conquering nature, being novel and exciting, raft-
ing sports hastaken thefancy of tourists. Accordingto
asurvey on American canoeing conducted by Ameri-
can Outdoor Foundation and American Outdoor In-
dustry Association, thereare 17.8 million Americans
aged six and above taking part in canoe, kayak and
rafting, which hasincreased by 3.6% compared with
that in 2006'?. More and more people arewilling to
take part in rafting sports, so the managersneed to bet-
ter arrangethetrip, making more peopleengageinthis
activity. Based onthemotor processof computer smu-
lation training for boats, we schedulean optimal mix of
tripsto better servetourists.
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PROBLEM ANALYSIS

Thetripsrangefrom 6 to 18 nightsof campingon
theriver, start to finish, making thirteentour schedules
of six-day tour, seven-day tour, and eight-day tour, etc
possible. ThereareY camp sitesontheBig Long River,
distributed fairly uniformly throughout theriver corri-
dor. Thetouristsneed to havearest at thecamp sitesat
night. Thecamp sitedistributed to each tour scheduleis
fixed whilethe number and position of camp Sitesare
different. Taking the Six-day tour schedulefor example,
we need six camp sites distributed fairly uniformly
throughout theriver corridor. To differentiatethe sched-
ules, we definethe needed camp sites of acertain tour
scheduleasR point.

The operating rate of camp sites (theratio of the
total number of R pointsand the number of camp Sites),
therepeating number (thenumber of R points occupied
by two or more groups),the different number of tour
schedulesaretaken asthreetargetsto construct amulti-
target optimization modd . The spacing distance between
two camp sitesaccording to themodel can beusedto
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determinethetotal camp sitenumber 'Y and the posi-

tion of different camp sites so asto make applicable

tour schedules.

Simulating thedifferent camp sitesdefined by the
optimization modd ascelular, gpplying computer Smu-
|ation technol ogy, and cons dering the occupying changes
of camp sitesby the use of cellar automaton, weaims
to makethe best use of camp sites and make an opti-
mal mixedtour schedule.

Taking therestricting factors of environment into
account, we cannot set too many camp sites, making
theecol ogicd system of the Big Long River destroyed.
Therefore, some pointsfor attention are put forward
for touristsin order to guarantee the better devel op-
ment of theBigLong River.

(1) TheBigLongRiveris225 mileswith no narrow
reaches preventing the passing and overtaking of
boats. Thereare obstaclesintheriver during the
tour.

(2) Only two kindsof boats can be used, which travel
on average4 mph and 8 mph respectively.

(3) Thetour scheduleisnot affected by the weather,
river conditionsand the other factors.

(4) Thetour schedulewill not be postponed or inter-
rupted by unexpected accident of drafting.

(5) Touristsaretaking theraft according to therule
grictly and thereisno phenomenon of violating the
rules.

(6) Thecampsitesareonly set ononesdeof theriver.

(7) Thecampsiteswill beset with noinfluenceof dif-
ferent topography.

(8) Each camp Sitecan meet tourists’ needsfor staying
over deepat night.

MODEL CONSTRUCTIONAND SOLUTION

Determinethecamp sitesnumber and tour sched-
ule

TakingtheBigLong River asanidedizedriver with
theknownlength, together withthefairly distributed camp
sites, weonly need to cd cul ate the reasonabl e standof f
distance and then make s mulation training of themotor
process of boatsto get theoptimal tour schedul €2,

TheBigLongRiver’s y tour sitesare distributed

farly and thestandoff distanceis | miles. Based onthe

principleof settingthetour lengthfromthelast R point to

thefind point withinoneday, themanagersmakeseverd

tour schedules. Point R refersto thedifferent camp Sites
inthethirteentour schedulesfrom six-day tour to eigh-
teen-day tour. Thetotal sumof pointRis n,.Asfor the

i -day tour schedule, the managers provide

i(i=6,7,8,---,18) point Rdigributed farlyintheriver.

Toachievethefollowinggods.

@ To best meet tourigts’ requirements, the managers
can providethemost tour schedule, thatismax N ,
and theweight number is0.2;

@ Tomakefull useof camp Sites, the operating factor
reachesto the maximum, that ismax ¢ , and the
weight number is0.5;

® Theratio of four boatsreachingthesame camp site
istheminimum, thatis min o andtheweght num-
beris-0.3.

Combiningtheabovethreefactors, we convert the
multi-target optimal problemintoasingletarget A op-
timization: max A=0.2N +0.5¢0 - 0.30 When A
reachesthe maximum, the corresponding | istherea
sonablestandoff distance between two camp Sites. Then
solvethe problem by line-up competition a gorithm/>#:;

Step One:The distance between two point R is

L =225/(i+1D) miles. When |=a,(aeN")
milesthecorresponding point R standoff distanceis L, .

Hrg, determinetheminimummilesx meking L, can
be divided exactly bya, as shown in the
following: (L, + x) moda =0,Then:L, = L, + minXx.

Step Two:lf 0< 225/ L, —i <1,thenreservethe
corresponding tour scheduletakingit as j nightstour
schedule. The number of point Rof N tour schedules
iscalculatedintheequation n=>" j.

Step Three:The number of camp sites
Y =[y],y=(225/ a) —1,Theoperatingfactor of camp
Stesisp=n/Y.

Sep Four: Take a assuperposition unit and cacu-

late the repeating number of each camp siteof the N
tour schedules. Sdect m camp siteswith therepesting
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number of 4,and ca culatethe percentageit takesin the
total camp sitesnumber: p = m/Y .

Step Five:Calculate A=0.2N +0.5¢ —0.3w .
Whenthereisonly onecamp siteintheriver bank, a
reachesthemaximum max a = 225/ 2=112.5.

Therefore, weonly need to 112 timesloop of the
previous stepsto get max A. Then a isthe standoff
distance of two camp Sites.

When thestandoff distance betweentwo camp sites
reaches a,we can get N kinds of tour schedules
matching condition. Caculatethepostionof point Rin

N timesof tour schedules,and filter the sameposition
Rof N tour schedules. Make statistics of the repesat-
ing number of thesameposition R. Asshownin Figure
1,when g =1,thereisno R point occupied by more

than four groupsof tourists, o, = 0. When g = 2 ,there
is 3 R points occupied by more than four groups of
tourists, w, = 3/111=0.0270. When a = 3 thereis1
R point occupied by more than four groups of tour-
ists,mw, =1/ 74=0.1351. Whena =4 thereis 2 R
points occupied by more than four groups of tour-
ists, w, = 2/55=0.0364.

According totheaboveagorithm,wemakeacom-

parison of the calculaing results
When

a=1A=0.2x12+0.5x0.7-0.3x0=5.9000;
When

a=2,A=02x10+0.5x0.9-0.3x0.0270 = 6.4919;
When

a=3, A=0.2x10+0.5x0.9-0.3x0.1351=6.4595;
When

a=4,A=0.2x7+0.5x0.9-0.3x0.0364 =5.8890.
Therefore, when we choose g = 2 ,thenumber of
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TABLE 1: liststhetwenty tour schedules

6 7 8 9

10 11 12 13 14 15 16 17 18

oar- powered rubber raft o
motorized boat o

* * * * * *

* * * * * *

camp sites y reachestheoptimal point,itis111. Figure
1 showsthepostion of al camp siteswhen the stlandoff
distance of two camp sitesis2 miles(Dueto the space
limit,Figure 2 just showsthefirst 10 camp sitesof the
river).

Based ontheprincipleof setting thetour lengthfrom
thelast R point to thefinal point within one day, the
managers make 10 tour sched-
ules.6,7,8,9,10,11,12,14,16,18-day. Each day number
hastwo kindsof boatswith different speed. Thustour-
ists can choosefrom 20 tour schedules.

Deter minethetour schedule

Simulatingacamp siteinto acelular®, we set the
first camp site at the place two miles away from the
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starting point. No boatswill stay there so the cellular
standing for thefirst camp sitecanbeeiminated. Then
theremaining 110 cdlular canbedividedinto 10 parts,
transferringintotheareaof 11x10!, asdemonstrated
inFigure?2.

Thecellular hasthree states. In some moment at
night, if thereisoneboat thenthecdlular stateis1; if
therearetwo boats, thecellular stateis2; if thereisno
boat, thecellular stateis 0.

Onthefirg day, put 10 boatsbe onging to different
tour schedulesto 111 cellular. Onthefirst evening, each
boat can occupy itsown camp Site, the state becomes
1 andtheotherisO.

On the second day, put another 10 boats of differ-
ent tour schedulesinto the cellular. Boats of thefirst
day moveforward toward the next camp site, which
inevitably makesthedoublecover with onecdlular due
todifferent arrangementsof tour days. Thenthecdl lular
state under double cover becomes 21, The state 2
cdlular needsto make partition accordingthereal con-
dition, putting state 2 cdllular into adjacent cdlular, to
makethe cellular statereturn to oneand meet thefull-
sdecondition.

Rule

Thefist day boat trip arrangement istheinitia state.
Each cellular hastwo neighbors. Thetwo neighborsof
thegtate 2 cellular havethefollowing six conditions:

e whenthestatesof two neighbor cellular are0, the
cdlular state after partitionis(101),

e whenthestatesof two neighbor cellular are 1 and
O respectively, thecellular state after partitionis
(111),

e whenthegatesof two neighbor cdlular areboth 1,
thecdlular stateafter partitionis(202),

e whenthestatesof two neighbor cellular are 1 and
2 respectively, thecellular state after partitionis
(212),

e whenthestatesof two neighbor cellular are 0 and
2 respectively, thecellular state after partitionis
(112),

e whenthegatesof two neighbor cdllular areboth 2,
thecellular Sateafter partitionis(111),
Thespecificruleisligedinthefollowingfigure:
Tomaketheminimal contactsamong boats, welet

10 boatswith different tour schedules sail at agiven

timeinterval on thefirst day. On the second day an-
other 10 boats sail inthe sameway. If two boats shar-
Ing one camp Site happen, we make partition of thetwo
boats according to the previouscellular partitionrule,
making two boats occupy one complete camp site.
Boatswith short rafting period only occupy the upriver
camp siteswhileboatswith long rafting period takethe
downriver camp sites. Onthethird day, all boatssearch
for their own camp sitesaccording to the set tour sched-
ule. Therules are carried out in the sameway in the
following days. If wefail to distributethe camp site of
two boats, we suspend the departure of the boat sail
ontheday and let theearly sailed boat occupy thecamp
dte.

Weadopt computer s mulation technology tosmu-
late the camp sites occupying changesof theBig Long
River insix monthd*Y. When operating rate of camp
sites reaches the maximum, repeat the previoustour
schedule, namely choosing thetour schedulearranging
thelargest number of tourigts.

Theinitid gateandfind sateof Smulationarelisted
intheabovefigures. AsisshowninFigure5, thefina
stateof 18 cellular isO, representing thereare no tour-
Ists arriving there. At that time the camp sites have
reached saturation state. In other words, we have made
full useof thecamp sites.
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CONCLUSIONAND PROSPECT

Based on the analysis and research of river tour-
ism, on the condition of uniform distribution of camp-
sitesand passengers unsharing the samecampsite, we
organicdly bringinthe Enumeration mode and Genetic
Algorithm model based on multilayer coding technol -
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Nitial state
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Final state
Figure5

ogy to build asimulating fusion mathematical model
combined by GeneticAlgorithm after Enumeration, and
present thefixed camping trip in stagesmode, which
solvestrip scheduling problemtheoretically. By thecon-
trast of the computing s mulation and practica examples,
theefficiency andreiability of themodel canbeproved,
which providesabest trip schedul eto the managers.

Because of theambiguity of v (thevalueof distri-
bution of campsites) and uncertainty of x (thevaueof
hypothetical boat trips), the model above could be
widely promoted. However, it isnot dmighty owingto
itsown limitation. Therefore, during the operating of
actua park, wecan aso build different modelsin dif-
ferent areasto enhance accuracy ratingin specificarea
by consdering thefollowing points:

On condition of ensuring every passenger having
their own campsite, the carrying capacity of the Big
Long River should bein two aspects. oneaspect isthe
passengers’ carrying capecity, and theother istheenvi-
ronmenta carrying capacity. When the passengers’ car-
rying capacity reachesto maximum inthe schedule,
whether thenaturd environment can cleanitsalf should

BioTechnology — o

be considered. Thereforethe environmental carrying
capacity should betheredtrictivefactor for the passen-
gers’ carrying cgpacity. Onthebasisof lessconsidering
theenvironment, after implementing the best schedule
for aperiod, the park would be closed for severa days
so that the environment can have salf-cleaning. Owing
tothedifferent environment framework, themode sbuilt
will vary inlinewith theenvironment, which showsthe
regional characteristics. Besides, it becomes particu-
larly important to keep ecological balancein the case
of congtantly aggravated globa environment.

Theincomeisfrom entranceticketswhich canbe
divided into two parts. oneisrental income of boats,
andtheother isrental incomeof occupying campsites.
When setting the optima schedule, thesetwo partswill
vay ingreat degreewith different environments, which
represented strong regionalism. Meanwhile, thereare
mainly two aspects affect the price positioning: oneis
from the competition of samekind of parksinthesame
area, and the other isfrom the different consumption
level of customers. Whilehandling thisstrong regional-
ism, the NASH model and The Unbal anced Cobweb
model in Game Theory can balancethe multiparty in-
terests. Because of the different environment of loca-
tions, theweight of thesetwo partswill bedifferent, so
we should build different regiona model saccordingto
different environment.

To sum up, intheresearch of program design of
river tourismand problem of trip scheduling, the carry-
ing capacity of the Big Long River, the primary income
for managersand the preservation of ecologica envi-
ronment should bethemost important factorsthat con-
sidered, which isalso the main direction the author
making deep researchin.
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