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FOREWORDS 

International Conference on Agricultural Postharvest Handling, and Processing 
(ICAPHP), held in Jakarta on 19-21 November 2013. The background of the event 
implementation is that the improvement and the implementation of the agricultural 
technology for production, post harvest processing, and food safety is our main priority. In 
this case, innovative agriculture that makes the best use of available resources, maximizing 
quality, minimizing waste, and reusing resources whenever possible will become the key to 
meeting such challenging demands and the backbone of tomorrow's green economy. These 
cn1cial roles of agriculture require breakthroughs and integrated approaches in agricultural 
poslharvest and processing technology. 

For this reason, The Indonesian Agency for Agricultural Research and Development 
(IAARD), supported by FAQ and International Commission of Agricultural and Bio 
systems Engineering (CIGR), is organizing a conference where international research 
scholars, academicians and practitioners from business and industry are invited. This 
conference is aimed at introducing and discussing recent advances in agricultural 
postharvest and processing technology. The scope of this conference covers: postharvest 
technology; plant factory, food processing technology, food engineering, food safety, 
at.,'licultural waste processing technology and postharvest management, policy and 
regulation. 

Indonesian Agency for Agricultural Research and Development (IAARD) under the 
Ministry of Agriculture is tasked to tackle the challenges that come with developing 
appropriate and practical agricultural policies based on science and technology. They are 
expected to not only do it on a macro level but also on small and micro levels that are 
directly related to agribusinesses and farmers. 

IAARD, universities and other research institutions have produced many inventions 
in agriculture. Inventions are supposed to be transformed into innovation by commercially 
manufacturing the food products through implementing the developed inventions. 
Innovations in agricultural and food production and processing are expected to create new 
food materials that are ample for feeding the world population as well as ensure the food 
safety, and strengthen the food security. 

This proceeding is published to be one of conference important points. Especially to 
disseminate the technology presented during the conference event and lo gain the feedback 
on the aspect of scientific recognition and the breakthroughs in post-harvest technology 
readily applied in the field or the aspect of impact recognition. 

Jakarta, November 2014 

Authors 
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WELCOMING SPEECH 

His Excellency Dr Rusman Heriawan, Vice Minister of Agriculture, Republic of Indonesia 
His Excellency ProfToshinori Kimura, Secretary General CIGR 
His Excellency Mr Mustafa Emir, FAQ Representative Indonesia 
Colleagues in Ministry of Agriculture 
Prominent Experts, and Invited Speakers, 
Distinguish Ladies and Gentlemen, 

First, let us say Grace to Allah SWT the Almighty God, for all His blessings so v.: 
could gather this time to take participation in the International Conference on Agriculru:-~ 
Postharvest Handling, and Processing at Jakarta, Indonesia. 

Next, I would like to extent my warmest welcome to all of you to this exotic islao: ' 
of pearls, Indonesia, and to this important conference for us to share experiences a11d lee..-:. 
best practices in agricultural operations. 

Distinguish Participants, 

As we all may understand, agriculture as the first step after the natural resourc!; 
remains forever as the key capital to solve many current problems in the world such as fC'.:•: 
for the world hunger, biomass for bio-fuel production, and green technology to reduce 6e 
C02 emission. Thus, agriculture becomes the main pillar to create the green economy. Tr...; 
means that the improvement and the implementation of the agricultural technology :c-~ 
production, post harvest processing, and food safety is our main priority. 

The conference which will explore the emerging technologies from variC':..; 
prominent experts around the world is a vehicle to promote further the agriculru:-.,.: 
technology implementation in supporting the green technology. The scope of 0.:.; 
conference covers 11 invited papers presenting environmental and friendly bio-ba.<.!'.: 
·technology, emerging food chain system, non-destructive quality analysis, plant factor:· 
precision agriculture, active and smart packaging, and halal food. Further, there are 40 o:-~ 
presentations, and 39 posters in the areas of novel technology in plant factory, post harve,~ 
handling technology, food processing technology, grain handling and quality, post han esc: 
quality and management, and nanotechnology applications in food and agricultural produc-:.;. 
We are also grateful that there participants coming from far like from Australia. Jap<::.. 
Thailand, Taiwan, FAQ Rome, and IRRI Philippines, not to mention our dear colleagu~ 
from all over Indonesia. 

We have also various important activities on the site of the conference such as 6~ 
launching of the premiere mango export using Controlled Atmosphere to Dubai, bila1e:-~ 
and business meeting, and exhibition. 

In closing, I would like to wish you all a most successful and useful deliberation i:-~ 
the development of green economy in the world. Enjoy your stay in Jakarta. 

Jakarta, 19 November 2013 

Dr. Haryo110, M.Sc. 
The Director General of !AARD 
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REMARKS OF FAO REPRESENTATIVE 

Your Excellency, Suswono, Minister of Ariculture, Republic of Indonesia 
Mr. Toshimori Kimura, Secretary General of CIGR 
Dr. I laryono, DG of Indonesian Agency of Agricultural 
Eugenia Serova from FAO HQ 
Distinguished Invitees 
Ladies and Gentelmen, 

I wish you a good morning. Selamat Pagi. 
At the outset, I would like to welcome all of you. 
I am pleased, I would like to welcome all of you. 
Conference on Agricultural Postharvest Handling and Processing with the theme 
"Breakthroughs in Postharvest and Processing Technology As The Backbone of 
Tomorrow's Green Economy." 

This Conference is coincided with the save food campaign of F AO, Which highlights 
the importance of food waste and losses in a world where food security and malnutrition is 
one of major concerns in a degraded environment under effects of climate change. 

On this occasion I wish to draw your attention to the result of an F AO-commissioned 
study. 

Nearly one third of the food produced in the world for human consumption every 
year is lost or wasted, according to the study. As a companion to its new study, FAO has 
also published a comprehensive "tool-kit" that contains recommendations on how food loss 
and waste can be reduced at every stage of the food chain. 

Key findings from the study Include: 
• Industrialized and developing countries disspate roughly the same quantities of food

respectively 670 and 630 nilion tonnes. 
• Every year, consumers in rich countries waste almost as much food as the entire net food 

production of sub-Saharan Africa. 
• Fruits and Vegetables, plus roots and tubers have the highest wastage rates of any food 
• The amount of food lost or wasted every year is equivalent to more than half of the 

wold's annual cereals crop. 

Losses and Waste 

Food Losses - occurring at the production, harvest, post-harvest and processing 
phases - are most important in developing countries, due to poor infrastructure, low levels 
of technology and low invesstment in the food production systems. 

Food Waste is more a problem in lndustrilized countries,most often caused by both 
retailers and consumers throwing perfectly edible foodstuffs into the trash. Per capita w-dstc 
by consumers is between 95-115 kg a year in Europe and North America, while consumers 
in sub-Saharan Africa and South and Southeast Asia Each throw away only 6-11 kg a year. 

In developing countries 40 percent o f losses occur at post-harvest and proccssmg 
level while in industrialized countries more than 40 percent of losses hapen at retail and 
consumer levels. 

Food losses during harvest and in storage translate into lost income for small farmers 
and into higher prices for poor consumers, the report noted. Reducing losses could therefore 
have an "immediate and significant" impact on their livelihoods and food security. 

6 

Squandering resources 

Food loss and waste also amount to a major squandering of resources. including 
water, land, energy, labour and c.apital and needlessly produce greenhouse gas emissions. 
contributing to global warming and climate change. 

In developing countries the problem is chiefly one of indequate harvest techniques. 
poor post-harvest management and logistics, lack of suitable infrastructure, processing and 
packaging, and lack of marketing information which would allow production to better match 

demand. 
Where wastage happens 54% of the wold's food wastage occurs "upstream" during 

production, post-harvest handling and storage, according to FAO's study. 46% of it happens 
"downstream" at the processing, distribution and consumption stages. 

As a generaltrend, developing countries suffer more food losses during agricultural 
production, while food waste at the retail and consumer level tends to be higher in midlc and 

high-income regions. 
Strengthening the food supply chain by assisting small farmers to lin\.. directly w 

buyers is a importance. The private andpublic sectors should also in .. est more in 

infrastructure, transportation and in processing and packaging. Reducing food wastage, r~
using within the human food chain. recycling and recovery arc the main steps to follow. 

I have a firm belief that this conference would contributr to reduce the postharvest 
losses and waste through use of postharvest and processing technology. raging from "rural 
technology" or "grass roots technology" to recent modern technology for better future. 

I wish you a successful, fruitful conference. 

Thank you. terima kasih. 

Jakarta, 19 November 2013 

Mustafa /MIR 
FAO Represemarive 
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REMARKS OF CIGR JAPAN 

'-!is Excellency Dr Rusman Heriawan. Vice Minister Of Agriculture, Republic Of Indonesia 
liis Excellency Dr. Haryono, The Director General Of laard Indonesia 
~is E>.cellency Mr Mustafa lmir, Fao Representative Indonesia 
:olleagues In Ministry Of Agriculture 
•rominent E>-perts. And Invited Spca~n:.. 
)istinguish Ladies And Gentlemen. 

:irs1, I Would Like To Ex1en1 My\\ armcs1 Apprec1a1ion To All Of You To Meet In This Exotic 
slands Of Pearls, Indonesia, And To This Important Conference For Us To Share Experiences 
\nd Learn Best Practices In Agricultural Operations. 

)istinguish Ladies And Gentlemen, 

As We All May Undcrsiand, Agriculture As The First Step After The Natural Resources 
{emains Forever As The Key Capital To Solve Many Current Problems In The World Such As 
:ood For The World Hunger, Biomass For Biofucl Production, And Green Technology To 
{educe The C'o2 Emission. Thus, Agriculture Oecomes The Main Pillar To Create The Green 
~conomy. 

The International Commissio11 Of Agricultural Bio Systems Engineering (C'igr) Proudly 
;upported This Conference Which Will Explore The Emerging Technologies From Various 
'rominelll Experts Around The World, That It Is A Vehicle To Promote Further The Agricultural 
·echnology Implementation In Supporting The Green Technology. This Spirit Is In Line With 
'urpose Of Cigr That The Improvement And The Implementation Of The Agricultural 
·echnology For Production. Post Harvest Processing, And Food Safety As Well As The 
i1anaging Landscape Through The Advancement Of Engineering And Allied Sciences. 

As We Know Cigr Body Consisting Of A Few Countries In Europe Was Organized At 
.iege, Belgium In 19JO. It fapanded Its Activity To Global Level In 1989, And This Time The 
'igr Has 33 Member Bodies Including 95 Countries , Indonesia The Newest National Member. 
\nd The General Secretariat Is At Ho!Jcaido University, Sapporo. Japan. The Liaison 
)rganizations Of Cigr Are Fao. lso, Oecd, Unido, Csam And Club Of Bologna. One Of The 
\ctivities Of Cigr Is Supporting Or Sponsoring Conferences, Symposium, And Publishing The 
:'igr Journal And Cigr Newsletter, As Well As Establishing 11 Working Groups. 

>istinguished Ladies And Gentlemen 

We Are Also In Debt With The faard In Inviting Cigr And We Are Accepting Indonesia 
,s The Cigr Member Represented By faard Interchange With The Association Of Agroindustrial 
echnology Profession. More Over On Behalf The Cigr, I Would Like To Thank Also To All 
he Contributors To This Conference, Who Will Outline Their Invaluable Ideas, Please, Accept 

>ur High Appreciation. 

Finally, I Would Like To Congratulate To laard For Successful Organizing The 
1temational Conference And I Wish You All The Most Successful And Useful Deliberation For 
he Development Of Green Economy In The World. 

1karta, 19 November 2013 

rof. Tosltinori Kimura 
ecrerary General Of CIGR 

OPENING REMARKS 

Excellencies : 

• Deputy, Vice Ministers. 
• The representative off AO, IRRI, ACIAR 
• Secretary General ofCIGR (Commission of Agricultural and B1osystem Engineering) 
• Distinguished Participants 
• Ladies and Gentlemen 

Auafammu 'of11flm111 wa Rnmat11ff11fli "'a Burakllf11f1, 

First of all, let us say Grace to the Almighty God. Allah Subhanahu Wa' Ta·a1a, as 
His Will that we are gathered today in healthy condition. to take part on the International 
Conference on Agricultural Postharvest Handling and Processing in Jakarta. I would like to 
recall that coincides with the Asia-Pacific Economic Cooperation (APEC) Summit Meeting. 
last month in Bali, there are two important agenda that Indonesian Government focused on. 
which has a close relevance to this conforence, i.e. development of micro. small and 
medium enterprises (SM Es) and agriculture. 

Indonesian Government is working hard to develop and promote SMEs and 
agricultural products in order to enter the world market, in particular APEC Countries. 
without barrier problems. The development of the two sectors require a careful strategy and 
effort, from upstream to downstream, so that it can play a significant role in the growth of 
the national economy. lndonesia·s economic growth rate at this second quarter of 2013 is 
5.81 o/o, lower than that in the previous year (2012 ) of 6.23%. 

Efforts to increase the economic growth through the development of agricultural 
sector should be done optimally given the context of efforts to reduce unemployment and 
poverty. which shows a continuous decline from year to year. I think, Indonesian Agenc~ 
for Agricultural Research and Development (IAARD) - Ministry of Agriculture has a 
difficult task to develop appropriate and practical agricultural policy with science- and 
technology-based. not only at macro level but also at the small and micro level direct l~ 

related to agribusinesses and farmers. 
Distinguished Participants. 

The focus of Government attention on the two APEC agenda is also in-line with 
anticipatory strategy against global issues today. which are closely related to the agricultural 
sector regarding foods, feeds, renewable fuels. fibers and environment. The strategic role of 
agricultural sector in answering these global challenges, among others, are (a) provider of 
foods for all Indonesian people, to achieve food sovereignty; (b) provider of the majority ( > 
80%) of raw materials for small and medium enterprises that arc expected to contribute 
significantly to the growth of national economy; (c) main source of income of rural 
households to lower the unemployment rate as well as the alleviation of poverty; (d) source 
of biodiversity and environmental conservation that are expected to contribute to the 
reduction of greenhouse gas emissions (GHG) as mandated by Presidential Decree No.6 1. 
year 2011; and (e) contributor to Gross Domestic Product (GDP) and the Stare foreign 
exchange earner. 
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Ladies and gentlemen, 

We know that the year 2014 is the last year of the Strategic Plan of Ministry of 
Agriculture with four success targets. Yet in my opinion, the success targets are still relevant 
to be continued in the next period, with of course. different approaches. · · 

The achievement of four successes becomes the basic foundation for the 
development of sustainable agricultural industry systems as listed as the vision of the 
Ministry of Agriculture for the period of 2015-2019. Even so, the whole range of the 
Ministry of Agriculture should review their work performances, and then formulate the 
concrete steps to complete the targets for the year 2014. We hope this conference produces 
strategic formulations to support the achievement of the targets. 

Distinguished participants, 

This conference is greatly appreciated considering the closely related theme to 
agricultural bio-industry system being developed to meet the new economic era in the 
coming decade. In this conference, we have the opportunities to share knowledge and ideas, 
to share what we have done. and to share what we can offer to answer these global 
challenges. Further, we have also the opportunity to develop scientific network and 
collaboration. Global collaboration network is very important to optimize the research 
results and the use of limited resources. 

We expect the agricultural sector downstream activities become more solid and 
reliable with the application of a variety of post-harvest technology innovations, as well as 
upstream activities with pre-harvest technology innovations. The integration of both 
upstream and downstream agricultural development wi II provide the answers to the 
challenge of open trade in APEC and A SEAN Economic Community in the coming years. 

By saying "Bismillahirrohmanirrohirn", I declare the International Conference on 
Agricultural Postharvest Handling and Processing with the theme "Breakthrough in 
Postharvest and Processing TechnolOf,'Y as the Backbone of Tomorrow's Green Economy" 
officially open. Congratulations, I wish we are all having a fruitful discussion and for all the 
international participants welcome and enjoy your visit to Jakarta. 

Billahit tauflq walhidayah. 
Wassalamu 'alaikum wa rohmatulluhi 11·a barokatoh 

Jaka11a, 19 November 2013 

Dr. Rusma11 Heriawa11 
Vice Minister of Agriculture, Republic of Indonesia 
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PREFACE 

The papers contained report the peer reviewed Proceeding of the International 
Conference on Agricultural Postharvest Handling and Processing ( ICAPHP). Keynote 
speakers and authors of selected contributed oral and poster presentations were given the 
opportunity to submit a ma.nuscript for publication. 

The manuscripts were reviewed by the Editors and members of the Editorial Board. 
Only those papers judged suitable for publication following the authors' consideration of 
reviewer suggestions appear in this proceeding. 

The IAARD acknowledge and appreciates the contribution of all editors and 
reviewers. They have made a significant contribution to improving the quality of this 
publication. 

Jakarta, 19 November 2014 

Dr. Haryo110, M.Sc. 
The Director General of IAARD 
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fu.lZY C lustering in Grouping Traditional Market Distribution and 
Genetic Algorithm Application in Routing of Packed Cooking Oil 
Distribution 

Tcja Pnnuma1i U1J1m, S~amsul l\la'arif, and Yandra Arl..cm;:.n 
Dcpartm.:n1 of A!!rcltndusmal Tcchnolog}' 
Bogor Agricuhural Ln1\cr~11y 
E-mai l: 1.:jJprimaw:11i" ~Jhoo.c:om. syam~ul4958'.ii gmail.com. yanJra_ipb(ayahoo.com 

~c' word~ : Fu77y du,1.:ring. 1ransportation salesperson problem, genetic algorithm, 
packaging .:ooking oil 

Abstract 
This paper presen t~ the modelling of intelligrnt routing of transportation of 

Qackaging cooking oil from rhe distribution centc1· to traditional market in the cluster 
in lndonci.i:1, e\peciall~ in .Jakarta. Indones ia is the nation who has many bh111ds. 
i:;,·cry island h:1s different po1>ulation o f people. l~vcryday many people go t u 
traditional marke1 to huy main consumption products like palm oil etc. Price of palm 
oil is very sensit ive to increase w hen it lack a t 1he market, so sustainability of present 
palm oil at the rnark1•t h very important. Focus of this re~curch is to demonstrate how 
to optimi1.c routing distrihution from distribution centre to murkets in the cluster. 
Optimum route hopefu lly can guarnntcc the avai lability of product and stock in the 
nrnrl..et to m:1intaining the price. The clustering is created by fuzzy clustering and the 
routinf.! h created b~ Transportation Salesperson Problem (TSP) with Genetic 
Algorith m (GA) method. Genetic a lgorithm is a method for solvi ng optimization 
prob lem that based on e\olutionary theory in biology. 

Introduction 
1 he movement of fimshed product to customers is market distribution. In market 

distnbu11on. the end custo1ricr rcprcscncs the final dc.,tination (Bowersox. 2002). The ability 
to dcli\'cr goods as cus1omer ordered is service. It will be call logistic which arc integrated 
producuon and d1stnbu11011, The logistics components of a corporation consist of (I) a 
number of rnanufacrurinl! plants, (2) zero, one. o r more distribution echelons with 
dl\tribution centres. (3) the customers. (4) the suppliers of componenL' and raw materials. 
(5) recycling cen1rcs for us~d products and returned packaging containers, and finally (6) the 
transportation channeb 1hat link all of the above components (Goetschalct..x, ct .al, 2002). 

Indonesia 1s 1hc natmn who has many islands. Every island has different f>Opulat1on 
of pcorlc. Every r.:g1on has many traditional ma1Kcts lo serve d:1ily people consump1ion. 
These tradit ional markets need distribution centre t<• ensure availability of consumption 
product in these tr~1ditional markets. How to optimum dctcnninc distribution centre of each 
region can define by cluslcring. Hamzah (2001) show that clustering rroccss by fu7.2y 
(fuuy clustering) gives the result better that defined it by firm directly approaches. In this 
paper we focus on Jal-.arta region. 

Jakarta 1s capital city of Indonesia, which have 5 regionch arc Norlh Jakarta, South 
Jakarta, Wcs1 JaLtna, Ea~t Jakarta and Central Jakar1a (Figure I ). I radi1ional markel in 
Jal..a11a is coordinated b> PD !'~tsar Jaya. PD Pasar Jaya have 153 traditional market (ligurc 
2) bcry 1rad1uonal marl-.cl unconlrolablc availabi lity of good~ and dispari1y ol goods 
prices. So this paper will purpose to make distribution centre 10 solve this problem. 
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01stnbut1on centre will be created by fuzzy clustering. Panition clustering essentially 
eals with the task of partitioning a set of entities into a number of homogeneous clUSters 
. ith respect to a suitable similarity measure. Due to the fU7,zy nature of many practicai 
rob I ems, a number of fuuy clustering methods have been developed fol lowing the general 
1ny set theory strategics outlined by Zadeh (1965). The main difference between the 
.1ditional hard clus1cnng and fuzzy clustering can be stated as follows: m hard clustering 
1 cnti1y belongs only 10 one cluster. while in fuzzy clustering cnt1t1cs arc allowed to belong 
1 many clusters with dilferent degrees of membership. 

Clustering has been around for many decades and located itself in a unique position 
' a fundamental conceptual and algorithmic landmark of data analysis. Almost since ihc 
cry inception of fuzzy sets, the role and potential of these information granules in revealing 
nd describing strncturc m data was fully acknowledged and appreciated (Mika Sato, 2006). 

In the recent years clustering has undergone a substantwl metamorphosis. from 
'Cing an exclusively duta driven pursuit, it has transfonned itself' into a vehicle whose data 
cntncity has been subi.tantially augmented by the incorporation of domain knowledge thu\ 
iving rise to the next generation of kno"'iedge-<>ricnted and col/aborat/\'e clustering. 

{elated to these, the funy clustering 1s used. 
i\ftcr distribution centre arc defined there is a need of Travelling Salesperson 

'roblcm (TSP) to distribute the product lo the markets. In the TSP. the goal is to find the 
.hortcst dislanee between N traveling points. The number of possible route for an N city tour 
·cquircs N! additions. An exhaustive search through all possible µaths b acceptable onl> 
vhcn N is small. As N increases, the number of possible path grows geometrically. A 20-
·ity tour involves 2.43 x I 0 18 additions. Even with I billion additions performed in I 
• .:cond, this would Lake over 1852 years. Adding one more city would cause the number of 
1dditions to increase by a factor of2 I. Obviously, exhaustive search becomes impractical. 

So, to make it more quickly and simply, genetic algorithm is necessary to used for 
<aving the rime. Genetic Algorithm (GA) is a method for solving optimization problem 1hai 
based on evolutionary theory in biology. This algorithm work wilh a population of candidate 
.;olutions named as chromosome that initially generated randomly from the area of the 
-;olution space of obJcct1vc function By using a mechanism of genetic operator i.e. 
crossover and mutation the population is evolutes controlled by fitness function that directed 
to convergence condition (Widyastuti and Hamzah, 2007). 

This paper presents the application of GA approach in this cluster market of routing 
transportation problem called TSP. Allhough GA probably will not lead to the best solution. 
11 can find a near optimal solution ma much less time (withm several minutes). 

LITERATU IU: R EVIEW 

Fuz..zy C-Means (FCM) 
The fuzzy c-mcans (FCM) algorithm (Bczdck, 1981) is one of the most widely used 

methods m fuzzy clustering. Data clustcrmg is the process of d1v1dmg data clements into 
classes or clusters so that items in the same class arc as similar as possible, and items in 
different classes arc as dissimilar a~ pos~1blc. Depending on the nature of the data and the 
purpose for which clustering is being used, diftcrcnt measures of similarity may be used to 
place items into classes, where the similarity measure controls how the clusters are formed . 
Some examples of measures that can be used as in clustering include distance, conncctiv11y. 
and intensity. 
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There are two clustering namely hard and soft. In h;ird clustering. data is di-.1dcd mto 
distinct clusters, where each data clement belongs to exactly one cluster. In fuzzy clustering 
(also referred to as soft clustering). data elements can belong to more than one cluster, and 
associated with each element is a set of membership levels. These indicate the strength of 
the association between that da1a c lement and a particular cluster. Fuuy clustering is a 
process of assigning these membership levels. and tllcn U'illlg them 10 assign data clements 
10 one or more clusters. 

The FCM algorithm attempts co part111on a finite collection or n clement!; 
.>.. = { .t't ...... r,. hnto a Ctlllcction of c fuzzy cl11~1er~ with rc~rcc:t to some gi\·e11 
criterion. Gi\'en a finite set or data. 1hc algorithm returns a list of c clustc1 centre 
C = {1·, ·-· r.land a pani11on matm .. ( - 11 •.J ·- ,II. I · 1 I - · 11 • J - I. ',\\here each 
element u,, tells the degree to \\.h1ch clement x, belongs to cluster c1 Like the !..-means 
algorithm. the FCM aims to minimize an objective function rhc standard function i:,. 

1 
Ui.. (:r) = ~,, " . 

~. (•l(rtnl<1';.,,z)) 
L,, J d(<vntt'f J .~) 

which differs from 1hc k-m.:ans objective function by 1hc addition of the mcmbcrship 
values u,, and the rulZifier m. ·1 he luv.ificr 111 determines the level or clu:.ICI' funincss. /\ 
large m results in smaller memberships u,, and hence, fu11icr cluster'>. In the limit m I. the 
memberships u,i converge to 0 or I. which 1mphcs a cnl>p partitioning In the absence of 
experimentation or domam knowledge. mis commonly set to 2. The basic fCM Algorithm. 
given n data points (x I, .... xn) to he clustered, a number of c clusters with (c I, . .• cc) the 
center of the clusters. and m the level of cluster fuainess. 

In fU?..zy clustering, each point ha" a degree of belonging to clusters, as in [ua' 
logic. rather than belonging completely to JUst one cluster. Thus. poinh on tJ1c edge of a 
cluster, may be 111 the cluster to a lesser degree than ro111ts in the center of cluster. An 
overview and comparison of different funy clustering algorithms is avai lable . 

Any poiht \' has a set or coefficients giving lhc degree of being in lhe I.th cluslcr 
wt(.\). With fuz.zy c-mcans, the centroid of a cluster is the mean of all pomts, weighted b~ 
their degree of belonging to the clu!>ler: 

L.c ur~.( :r).r 
C'k = .. Lr w~.(1·) 

The degree of bclong111g. w,(x), is related inversely to the dbtancc from r to the 
cluster center as calculated on the previous pas~. It also depends on a parameter /11 that 
controls how much weight is given 10 the closest center. The funy <·-means algo1 ithm i~ 
very similar to the k-mcans algmithm. 

Choose a number of clustc.[l!. Assign randomly to each point coefficients for being 111 

the clusters. Repeat until the algorithm h;is converged (that is, the coefficient<;' change 
between two itcrauons is no more' than C, the given sen~i11vity threshold). 

Compute the centroid for each cluster, using the formula above. For each point, 
compute its coefficients of being in the clusters. using the formula above. The algorithm 
minimizes intra -cluster variance as well. but has the same problems as k-mcans. the 
minimum is a local mmimum. and the results depend on the inillal choic.: of weights. 

The ~~<,;tation-maxtm1.rauon algorithm is a mmc statis11eall~ formali1ed method 
which 111cludes some of these ideas: partial membership in classes. Funy c-mcans has been 
a very important tool for image processing in clustering objects in an image. In the 70's. 
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nathema1ic1ans introduced the spatial tenn into the FCM algorithm to improve the accurac 
uf clustering under noise. y 

:'lus ter Ana lysis 

Cluster analysis or clustering is the task of assigning a set of objects into group 
called clusters) so thar the objects in the same cluster are more similar (in some sense 0~ mother) to each other than to those in other c l u~tcrs. 

Clustering is a ma111 task of explorative data mining. and a common technique for 
.tatistic;iJ data analysis used in many fields, including machine learning. P.;inem recognition 
mage analysis. infonnation retrieval, and QiQrnformatics. ' 

Clu:.tcr analysis itself is not one specific algorilhm, but the general task to be solved. 
It can he achieved by various algorithms that differ significantly in their notion of what 
.:onstitutcs a cluster and how to efficiently find them. Popular notions of clusters include 
groups with low distances among the cluster members, dense areas of the data space. 
intervals or particular statistical distribuuons. Clustering can therefore be formulated as a 
muhi-objeetive optimizauon problem. The appropriate clustering algorithm and parameter 
,euings (including values such as the d1Stancc function to use. a density threshold or the 
number of expected clusters) depend on the individual data set and intended use of the 
results. Cluster analysis as such is nol an automatic task, but an icerative process of 
1..nowledgc discovery or interactive multi-objective optim11a1ion that involves trial and 
failure. It will ofien be necessary to modify preprocessing and parameters unhl the result 
.ichicves the desired properties 

Besides the term c/1weri11g, there arc a number of tenns with similar meanings. 
including automatic classification, numerical tc1xo1101111., hot1:1·ofogy (from Greek P6tpu~ 
"grape") und ~1pological <ma~v.~is. The subtle differences arc often in the usage of the 
results: while in data mining, the resulting groups are the matter of interest. in automatic 
classification primarily 1hc1r discriminative power is or interest. This oficn leads 10 
misunderstandings between researchers coming from the fields of data mining and machine 
learning, since they use the same terms and oflen the same algorithms, but have different 
goals. 

Center of C lui.lcr 

n centroid-based clustenng, clusters arc represented by a central vector, which may 
not ncccssanly be a member of the data set. When the number or clusters is fixed to k, ~ 
means clustering gives a formal definition as an optimization problem: find the kcluslcr 
centers and assign the objects to the nearest cluster center, such that the squared distances 
from the cluster are minimi7cd. 

The optimization problem itself is known to be NP-hard. and thus the common 
approach is to search only for approximate solutions A particularly well known 
approx11na11vc method is Lloyd's algorithm, oflen actually referred to as "k-meanf 
algorithm". It docs however only find a local optimum, and is commonly run multiple times 
with di ffcrent random initializa1ions. Variations of k-means oflen include such optimizations 
us choosing the best of multiple runs, but also restricting the centroids to members of the 
data set (k-medoids), choosing medians (k-mcd1ans clustering), choosing the mrtial centcl'l> 
less randomly (K-mcans+ 1) or allowing a funy cluster assignment (Fuzzy c-mean~) 

Most k-mcans-typc algorithms require the number of clusters-k-to be specified in 
advance, winch is considered to be one of the biggest drawbacks of these algorithms. 
Furthermore, the algorithms prefer clusters of approximately similar size, as they will 
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always assign an object to the nearest centroid. T his often leads 10 incorrectly cut borders in 
belWecn of clusters (which is not surprising, as the algorithm optimized cluster centers, not 

cluster borders) 
K-mcans has a number of interesting theoretical propertie:.. On one hand, II panirions 

the data space into a structure kno\\11 as Voronoi diagram. On the other hand. it is 
conceptually close to nearest neighbor class1fieation and as such popular in machine 
learning. Third. it can be ~ccn us a variarion of model based classificauon, and Lloyd's 
;lgorithm as a variation of the Fxpectation-maximization algorithm for this mudcl discuss.:d 

below. 

Tr aveling Salesp erson Prohlem 
The idea of the travelling salesman problem (TSP) is 10 find a tour of a given number 

of cities. visiting each city exactly once and returning to the starting city where the length of 
this tour is mimmizcd. The first instance of the travelling salesman problem wa-. from Euler 
in 1759 whose problem was to mo\'C a kmght to ever> pos111on on a che.;;, board exact!~ 
once (Michalc\\IC7~ 1994). 

Travelling Salesperson Problem (TSP) is one of the issu.:s combinatorial 
op11min1ion. 1fthere arc a number of cities (or pl<icc) and the cost of travel from on.: cit~ to 
other cities Descript ion of the problem is how 10 find the cheaper route of' i-;i1 all the cities. 
each the city 1s only vbited once. and must back 10 the original depu11ure city. The 
combination of all existing mute is 1he factorial number of cities. Trnvd Ctlst can b.: a 
distance. time. fuel, convcniencc, and so forth 

Genetic Ali:,:o rithrn 
G.:nctic algorithms arc search techniques and optimi1.ation which is mspircd by the 

principles of genetics and naturnl selection (Darwin's theory of evolution). ·1 his algorithm i,, 
used to ob1a111 1he exact i.olution for the opt11nization problem or a single \ariablc or muhi 

variable. 
GA i~ a general purpose guided random search 1hat based on the naturnl l>Clcc11on 

principles of biological cvolu11on to improve the potential solutions. GA includes random 
elements which help to prevent the search begin trapped in local minimum. These properties 
overcome .;;omc of the short comings of con.,,entional optimization approaches in ill· 

structured problems (Can and Rad. 2002) 
Be111g inherently parallel, GA is performed over a population of soluuon candidat.:s. 

The manipulation process u-;cs genetic opcr:11ors 10 produce a new populauon or 111dividuals 
(offspring) by manipulation the solulion candidates. The ulgorithms start working b) 
evaluating thousands of seenariol> automatically until they find an optimul answer. The 
genetic algoruhms bias the selection of chromosomes so 1ha1 those with the better fitnc~' 
functions tend to reproduce more often than those with worse evaluations 

Given an opti1111,,a11on problem, GA first encodes the parameters mto soluuon 
candidates. In the initial phase, the population consists of randomly enen ;11ed hctcrogcncou' 
solution c:rnd1date~. Afte1 all chromosomes go through evaluation process, an initial 
popula1ion will 1mprove as parents arc replaced by better and better children. rhe he>t 
indi\'idual 111 the final population can be a highly evolved solution to the problem. 

According 10 Briant and Arthur (2000), the genetic algorithm pnx:css gencr.111~ 
consists of the following steps i e.: encoding. evalua1ion. cros-.over, mutat ion. and decoding. 
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MATERl ALS AND METHODS 
Fuzzy clustering is one method which can capture the uncertainty situation of re· I 

data and it is well known that fuzzy clustering can obtain a robust result as compared wi~ 
conventional hard clustering (Sato, 2006). Following the emphasis on the general proble 

1 

of data analysis, which is a solution able to analyze a huge amount of complex data, t~ 
merit of fuzzy clustering is then presented. 

After cluster was constnicted, next step is to tlesign routing from centre of cluster 10 
the members. The members and the cluster arc traditional market in Jakarta, Indonesia. 
Routing is designed by Tnmsportauon Salesperson Problem and Genetic Algorithm is used 
to make optimization. The methodology framework is shown on Figure J. 

RESULTS AND DISCUSSION 
There is a great interest in clustering techniques due to the vast amount of data 

generated in every field including business, hcallh sciences, engineering and aerospace. It is 
essential to extrnct useful information from the data. Clustering techniques are widely used 
in pattern recognition and related applicauons. This research monograph presents the 
clusters for traditional market in Jakarta, which these have each distribution centre. 

Identify Pa rameter fo r Groupinit 
Clustering of traditional market in Jakana is cons1ructed by 4 parameters combining. 

These are latitude position, longitude position. density of traders at the markets and 
accessibility of 153 transitional markets. 

C lustering to Defin e Cent re of Distribution 
Centre of distribution of traditional market in Jakarta is defined by fuzzy clustering. 

we use MA TH LAB to create the clustering. Fuzzy clustering with c-means is used for data 
analysis. The algorithm of fuzzy e-means (FCM) arc below: 
I. Input data to be in the cluster is a matrix of n x m (n = number of data sample, m-atribulc 

for each data). Xii= sample data to i (i = 1.2, . .. . n), attribute to-j G= 1,2, .. .,m). 
Number of cluster (c) = 15 
Square (w) = 2 
Maximum iteration (maxlter) = 100 
Error (11) = I O's 
First objective function (P0) = 0 
First iteration (t) = I 

2. Random number (µ;k) generated, 
i = 1,2, .. .,n; k = 1,2,. . .,c; with sequence below. 

Q1I~ 
j = 1,2, .. .,m 
which arc, 

- µik 
µik - Q; 

J. Center of cluster to-k ; with k = 1,2, ... ,c; and j = 1,2, .. .,m 

V 
_ Ef=,(<µi;.,~ 

lcj - n Ii=~(µ, 
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4. Objective fungsion at iteration to-t, P, : 

Pe= L~-1L~=1 ([Ij-1(X11 -Vk1)
2

] (µ 
5. Partition matrix change 

-1 

['t"m ( )z].,.·-1 
.C...1=1 x ij - Vicj 

t1 ilc = - 1 

'\:"C [~m ( ) 2]W=l 
L.Jk=1 L.j=1 xii - V1:1 

i = 1,2, .. .,n; and k = 1.2,. ... c 
6. Finish iteration 

If: (I Pt - Pt-l or (t > Ma) so iteration is stoping.; 
Jfnot t = t+L looping go to 3. 

Clus1cring of numerical data forms the basis of many classification .md sy!:>trm 
modelling algorithms. The purpose of clustering is to identify natural grouping:< ._,i data from 
a large d;ita set to produce a concise representation of a system's behaviour. 

Fuzzy Logic Toolbox tools allow to find clusters in input-output trainir:g data. It can 
use the cluster informmion to generate a Sugcno-type fuzzy inference s~ ste:n that best 
models the data behaviour using a minimum number of rules. The rules partitK'" themselves 
according to the fuz7.y qualities associated with each of the data clusters. 1he c-.':-nmand-line 
function is using, genfis2 to automatically accomplish this type of FIS generaii .. ,;-.. 

Quasi-random two-dimensional data is used to illustrate how FCM clu:<:<"ring works. 
To load the data set and plot it. type the following commands: 

load sheet I .dat 
plot( sheet 1 (:,I), sheet I (:,2).'o') 
Next, invoke the command-line function fem to find two c lusters in thb ..:lta set until 

the objective func tion is no longer decreasing much ;it all. 
[ccnter,U,objFcn] = fcm(shccL I sheet I, 15); 
Herc, the variable centre contains the coordinates of the fifteen cluster centres, U 

contains the membership grades for each of the data points, and obj Fen conta~ a history of 
the objective function across the iterations. 

The fem function is an iteration loop built on top of the following routin¢~: 
• initfcm - initializes the problem 
• distfcm - performs Euclidean distance calculation 
• step fem - performs one iteration of clustering 

To view the progress of the clustering, plot the objective func1ion b~ ::ping the 
following commands: 

figure 
plot{ obj Fen) 

titlc('Objcctive Function Values') 
xl;ibel('lteration Count') 

ylabcl('Objcctivc Function Value') 

Figure of convcrgency is presented by fig. 4. 

Finally, plot the fifteen cluster centres found by the fem function using :.1c following 
code: 
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maxU = max(U); 
index I "" find(U( I,:) - maxU). 
index2 ... find(U(2. :) = maxU); 

figure 
linc(fCmdata(index I, I), fcmdata(index I. 2), 'linestylc', .. 

'none'.'markcr'. 'o','color'.'g'); 
l111e( fcmdata(indcx2, I ),fcmdata( 111dex2,2), 'lincstyle' , ... 

'nonc','marker', 'x','color','r'); 
hold on 

plot( center( I, I ).center( 1,2),'ko'.'markersize'.15.'I incWidth',2) 
plot(ccntcr(2, I ),centcr(2.2),'kx','markcrs1ze', I 5.'L111e\Vidth'.2) 

Coordinate geographic centre of each clu~tcr is prc~cnted by table 2. 

Mapping Distr ibution Centre by Fuzzy Cluster ing 
The 15 cluster traditional market in Jakarta was defined The centres of cluster ar~· 

prescntend with different colour. One of them will be presented by fig. 5 

Ro uting with Transportat ion Salesperson Problem-Genetic Algorithms. 
The TSP is a ~tandard problem in optimization. The objective in this paper is to 

minimi7C the travelling distance of N cities in a I 0 km square radius from (0.0). Figure 3 for 
cluster I which colour 1s yellow shows a 8-city tour starting from green dot (Kramat Jati) 
colour which is the centre to 7-others cities in the I 0 km square radius. where the yello" 
dots arc indicates the city needed to be travelled. 

rig. 7 describes the now of the optimi1.a11011 of TSP by GA. GA first encode~ the 
travelling cnies into chromosome. The population si7e is I. Aller the chromosome goc, 
through evaluation process. a fitness value is assigned to the chromosome. The child 1s then 
compared with the parent. If it is fitter than the parent, it will replace the parent, or it will 
not be used. Then the parent w ill reproduce a cliild through neighbourhood mutation (which 
will be discussed in part v in this section). The process repeats until it reaches the maximum 
number of generauons. The chromosome in the final population is a highly evolved solution 
to the problem. 

Cod i n~ 
In GA, the parameters to be optimized arc encoded into chromosomes (Figure 8) and 

each chromosome 1s a solution candidate. The encoding scheme depends on the nature of 
parameters to be opt11nited. In this problem, each city going to be visited is represented b> 
an integer. The chromosome S. is a sequence of integer~. can be formed by encoding the lbt 
of cities 111 the order they arc visited The length of chromosome equals to N 

lnit ialitation 
In this problem, we set the population si1e cqua:s lo I and the initial populatiom~ 

randomly generated. 

Evaluation 
In the evaluation module, each chromosome 1s coded with the integer of the ciues to 

be travelled and the travelling time is calculated. The fitness value, calculated according to 
the fitness function, which is defined by the designer, is assigned to the chromosome. 
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4 Objective fungsion at iteration to-t, P1 : 

Pe= L~-1 L~=1([I~"-1(x,1 -l'kJ
2 ]<P 

5. Partition matrix change 
-1 

[E~=i(x,J - vkJT~-=t 
f'u.: = -1 

"c [~m ( ) Z]W-"'i £...k=l L..1 ::1 Xi; - Vk1 

i • 1.1 .... ,n ; :ind k = I.'.? •... ,c 
6. hnish iteration 

II. (I P~ - P,_ 1 or (t > 1\fa) so iteration is stop1ng.; 
If not t = t; I, looping go to 3. 

Clustering of numerical data form' the basis of many classification a:iJ system 
mo<lellmg algorithms. The purpose ofclustenng is to 1den11fy natural groupings or JJta from 
a l:i rgc data .;er to produce a conci~ repre:.cntauon ofa system's behaviour. 

Fu77y I og1c Toolbo\ tooli. allO\\ to find clusters m input-output training dJta. II can 
u~e the duster information to generate a Sugeno-typc fuzzy inference system that best 
models the d:lla behaviour u~i ng a minimum number of rules. The rules panition chemsel\'t:>' 
accord mg to the fu.uy qualities associated \\1th each of the data clusters. the command-line 
funcc1on 1s us111g, genfis2 to automaticall~ accomplish this type of FIS generation 

Quasi-random two-dimensional data is used to illustrate how PCM clustcn,g worb. 
To load the data sci and plot it, type the following commands: 

load sheet I .<lat 
plot( sheet I (:,I), sheet I ( .. 2).'o') 
Next, invoke the command-line function fem to find two clusters 111 this dJtJ set until 

the objective function is no longer decreasing much at all. 
(ecnter.U,objFcn] = fcm(shcet I sheet I, 15); 
llerc, the variable centre contains the coordinates of the fifiecn cluster ... entrcs. L 

contains the membership grades for each of the data points. and obj Fen contain,, a history ol 
the objective function across the iterations. 

The fem function is an iteration loop built on top of the following routine~· 
• initfcm initializes the prohlcm 
• d1<;tfcm - performs Euclidean distance calculation 
• \tepfcm - performs one 11era11on of clustering 

To view the progress of the clustering, plot the objective function by typing the 
follO\\ mg com111ands. 

figure 
plot( obj Fen) 

titlc('Objccti\e Function Values') 
xlabcl('lteration Count') 

ylabel('Objcc11vc Function Value') 

Figure of eonv..:rgcncy is presented by fig. 4 . 

Finally. plot the fifteen cluster centres found by the fem function using th·: following 
code: 
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maxU == max(U); 
index I find(U( I,:) -- maxU); 
index2 ~ find(U(2, :) = maxU); 

figure 
line(!Cmdata(indexl, I ), femdata(indexl, 2). 'linestyle', ... 

'none','marker', 'o','color','g'); 
l111e( fcmdata(index2, I ),fcmdata(111dex2.2).'l 111estyle',. .. 

'none','marker', 'x','color','r'); 
hold on 

plot( center( I, I ),center( 1,2).'ko','markersize'. I 5,'LincWidth'.2) 
plot(centcr(2, I ).ccnter(2.2),'k.x','markersizc', 15.'LincWidth'.2) 

Coordinate gco~raph1c centre of each cluster is presented by table 2 

Mappi11g Distribution Centre by Fuay Clustering 
The 15 cluster traditional market in Jakarta was defined. The centres of cluster arc 

>rcsentend with different colour. One of them will be presented by fig. 5. 

Routing with Transportation Salesperson Problem-Genetic Algorithms. 
The TSP is a swndard problem in optimization. The objective in this paper is tu 

nmimi7c the travelling distance of N c111cs in a 10 km square radius from (0,0). Figure 3 for 
;luster I which colour 1s yellow shows a 8-city tou1 starting from green dot (Krarnat Jati ) 
:olour winch is the centre to 7-othcrs cities in the 10 km square radius, where the ycllo" 
lots arc indicates the city needed to be travelled. 

Fig. 7 describes the flow of the optimint1on of TSP by GA. GA first encodes the 
ravelling cities into chromosome. The population size is I . Aficr the chromosome gOC\ 
hrough evaluation process, a fitness value is a!>signed to the chromosome. The child is then 
;omparcd with the p:ircnl. If it is fitter than the parent, it will replace the parent, or it will 
not be used. Then the parent wi ll reproduce a chi ld through neighbourhood mutation (which 
will be discussed in part v in this section). The process repeats until it reaches the maximum 
1umber of generations. The chromosome in the final population is a highly evolved solution 
o the problem. 

Coding 
In UA, the p:irarneter::. to be optimized arc encoded into chromosomes (Figure 8) an<l 

·ach chromosome 1s a solution candidate. The encod111g scheme depends on the nature or 
>arameters to be optimized. In this problem, each city going to be visited ii. represented by 
111 integer. The chromosome S, is a sequence of integers, can be fom1cd by encoding the list 
,f cities in the order they are visited. The length of chromosome equals to N. 

I nitialit.ation 
In this problem, we set the population size equals to I and the imual populationis 

andomly generated. 

Evaluation 
In the evaluation module, each chromosome 1s coded with the integer of the cities to 

)C travelled and the travell111g time is calculated. lhc fitness value, calculated according to 
he fitness function, whid1 is defined by the designer, ii. assigned to the chromosome. 
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Reproduction a nd Generation Selection 
The reproduction module selects the alleles to be mutated. Then a new child 

chromosome is produced. The new chronlO!>omc is comrared with parent chromo-.omc. 
Eli11sm 1s used in the generation selection. If the ne" chH'mosomc fitter than the rarcnt, 
then it replaces the parent, else it will not be used. Thi~ avoids the lt)sS of potential 
candidates by copying the best member into the succeed111g generation 

l\dghbourhood Mutations 
Conventional crossover and mutation an.: the most c1,1111nonly u,cd operations 1n GJ\ 

to obtain olTspring. I lowcver, simple crossover and mutatll'n may lead to \ iolation of the 
constraint of TSP, as the city to be travelled ma) be m1"ed llr dupllc;ucd. As :.hll\\ n i11 
figure 5. the crossover operation will not \\Ori.. Let"" :>ay. \\C have a 2nd cro,.sover pomt. 
E' cry number in parent I before the crossover po mt is copied 111to the same pos11ion m child 
t. Then, every number af1cr the crossover point m parent '.? '"put into ch ild I. The nppos11c 

is done for child 2. 
After the crossover operation, in Cl11ld I, the ell~ I 1s Yi. :led I\\ ice and city 8 is 

mi,.;ed. The reproduc11on should prel>Cn·c all the cities acquired m the chromo~omcs from 
the parents to the children. A d11Terent approach lrns therefore been adopted to the 
reproduction of chromosome:.. I lo and Yeung (2000). A neighbourhood 1s tklincd for the 
best chromosome in a generation and the chromosome onl) c\·olvcs to onc of its m:1ghbours. 

The choice of chromosomes for the initial gencratmn plays a '11al role 111 tht' 
con\crgcnce toward the opllmJI solution. In order to ~mo0th out this effect. '.?lltc,ts have 
been carried out for c:1ch traOic condition with each nc1ghb,,urhood definition. In e.1ch test, 
the chromosomes of the initial generation arc selected ran1fomly from the set or pos:>iblc 
sequences. The average of the minimum crosso,cr the 20 tests is then calculated. J\11 the 
simulauon runs arc performed on MA Tl I LAB. 1-igure 7 su111mari1.:cs the a\cragc tra\ ell ing 
distance (of 20 tests) ofR cities over I 00 gcneratmns for <11ft'c:rcnt ncighhourhood mutations 

The following pseudo-code that is created for solve the above problems \\ ith the TSP 

using genetic algorithms: 
li.tnction Fitness (Kromosom[i))--intcgcr 

{calc11!011• the jilnes~ l'U!11e o{ead1c/1mmosomel 

Declaration 

Algorithm 

Jum : integer 
j : integer 

Chromo~omc][J : array of integer of integer 
D1~1ancc function (input A. B : integer! - integer 
{~t!llerate tlw d1sta11ce hetween nm cit1n A and BI 

Jum <-Jaral..(A.Kromosom[il( l]l 
for j -2 to 4 do 
Jum ->Jum + 

Distance (chromosomc[i][j-1 ]. chromosome [i]li]l 
end for 

Jum - sum.,. Jarak(Kromo!>om( 1][~ ),A) 
.-. Jum 

Crossover procedure (input populasi: intcger, pc:rcal) 
{parent selection 011 the cross 01·er) 
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Declaration 

\lgorithm 

Declaration 

Algorithm 

CONCLUSION 

k: integer 
R() : array of integer 

function random (input a-b : 
integer) -+ ntegcr 

{generates random numbers from a number to b} 

k 0 
While k <"' populasi do 

R(k] +- random(0-1) 
ifR[k] <pc then 

pilih Kromosom[k](]scbaga1 induk 
end if 

J..+-k+I 
end while 

function of Number mutations (mput JumGen, 
JumlahKromosom: integer, pm: re;i l) -+integer 

{count the number oflhcmutations i 

TotalGen : integer 
JumMutasi : integer 

TotalGcn .-JumGen * JumlahKromosom 
rm <-0.2 

JumMutas1 +-0.2*Tota1Gen 
-+JumMutasi 

, . 

Existing traditional market 1s very important to help Jakarta's people life. They go to 
traditional market everyday to buy many things for basic need consumption. Availabtlity of 
goods and stability of price arc important to consider. This paper gives a solution by 
presenting the distribution centres to facilitate all 153 trad1t1onal markets in Jakarta. h 
should be distribute to 15 clusters. Each cluster has one centre, it could be distribution 
centre. MATLAB is used to calculate and solve the problem by fuzzy clustering. The 
iteration to convergence were 27 iteration. Every distribution centre is nearly optimum 10 
distribute the goods to all traditional markets in the cluster. 

Genetic algorithms appear to find good solutions for the travelling salesman problem. 
however it depends very much on the way the problem is encoded and which crossover and 
mutation methods are used. II seems that the methods that use heuristic information or 
encode the edges of the tour (such as the matrix representation and crossover) perform the 
best and give good indications for future work in this area. 

Overall, it seems that genetic algorithms have proved suitable for solving the 
travelling salesperson problem It seems that the biggest problem with the genetic 
algorithms devised for the travelling salesperson problem is difficulty to maintain structure 
from the parent chromosomes and still end up with a legal tour m the child chromosomes. 
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perhaps a better crossover or mutation routine that retains structure from the parent 
chromosomes would give a belier solution than we ha\c already found for some tr.lVclling 
salesman problems. 
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Tables 

Tabcl I. history of the objective function acros~ the itcmtions 

ITERATION FCN 

Iteration count - 1 obj. fen 0.041209 
Iteration count 2 obj. fen = 0.030768 
Iteration count 3 obj. fen - 0.030263 
Iteration count 4 obj. fen - 0/029399 
Iteration count 5 obj. fen 0.027972 
ltcr.ition count 6 obj. fen = 0.026048 
Iteration count • 7 obj. fen • 0.02-1263 
Iteration count • I! obj. fen • 0.022998 
Iteration count .. 9 Obj. f,'11 =-0.021964 
Iteration count• 10 obj. fen .. O.o:!l 105 
ltcralion coun1 • 11 obJ. fen .. 0 020507 
lterauon coum '" 12 obj. fen ~ 0.020139 
Iteration count 13 obj. fen - 0.019!!53 
Iteration count 14 obj. fen - 0.019580 
ltcra1ion count - 15 obj. fen = 0 .019307 
Iteration count - 16 obj. ten = 0.019042 
lter.ition count • 17 obj. fen - 0.0190-12 
Iteration count 18 obj. fen ~ 0.0 I 8~06 
Iteration count ~ 19 obj. fen= 0.019042 
Iteration count 20 obj. fen = 0.018366 
Iteration count 21 obj. fen =0.0 11037 
Iteration count • 22 obj. fen= 0.018313 
Iteration count = 23 ObJ. fen - 0.018292 
Iteration count .. 24 obj. fen 0.018275 
Iteration count 25 obj. fen~ 0.018262 
Iteration count ~ 26 obj. fen = 0.018251 
Iteration count 27 obj. fen - 0 .018242 

Table 2. Coordinate geographic centre of each cluster 

No. L;ititudc Longitude 

I 6 .166.857 1.065258 
2 6.117.264 1.065.397 
3 6097 971 1.065.185 
4 6.113.407 1.064.485 
5 6.132.045 1.065.233 
6 608.422 1.064.826 
7 6.198.298 1.065.389 
!! 6.177.212 1.065.032 
9 6.112.826 106.504 
10 6 14.756 1.064.774 
11 6.090.052 1.064.985 
12 6.111.806 1.064.832 
13 6.075.793 1.065 701 
14 6 151 '.\79 1.065.046 
IS 6.085.015 1.064.342 
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Fig. I. Region of Jakarta Map 
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Fig. 2. Traditional markets in Jakarta 

681 



• 
• 

682 

Fuzzy dustflng 
C-means 

Sales 
Transportabon 

Problem -Genetic 
Algonthm 

opbm1za~on 

I 
\_ start 

- r 

I 
tdenli~ kefu 

pa<ame er or 
Ql'OUl>fng r --

' 
Geografte 

po$11Jon 

' J Cluslering 10 
deflne cen1er of 

distribution 

' 
Mapptng d1stnbution 

center 

' -! routing 

yes 

' 
end 

Fig. 3. The Methodology Framework 

\ 

l 

..... 

no 

- l 004, \ 

ocns: 

003- l.." 

om- \ 
002· 

001S 
0 

' ... -----
-~ 

10 15 
I 

2U 
I 

~ 

Fig. 4 : Convergency Iteration 

30 

Fig. 5. Cluster I, 2. and 3. 
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Fig. 7. Cluster one as a sample fo r routing TSP 

REPllOOUCTtON • -

- '' f• 2!3 1 • sf•I1I•l 

I• l •l >li J s ~e7 • I• -
"'-

, .. ITW. GENERAT4 

1 ~-~~ _i I 
L.~ l, 
[ __ -:-_l I 

TSP -
-- I 

-,~~~~ 1 - ,.. 
• 12J~MsleJ7fe) j I · l2liJ>f4JifH1l•l 
- j -- -

OPTIMISED 
SOl.UTION 

Fig. 8. Mechanisms or the proposed algorithms 

. ...,_, 

Parent 1 2 3H 4 5 6 7 8 

Parent2 8 4 312 5 ' 6 7 

Child 1 2 

Child 1 8 4 

314 
312 

5 6 7 

5 6 7 8 

Fig. 9. Cro:-sovcr or chromosome 

._.., __ '- .. __ _ 
.1' . :.. • •. SI• h !:.- ::loJ ~ = 

•• r ~~-

n•I - --......... __ 

___ , ... _ 
·-·-·~ •t• ..... .. t ___ ... ... 

·----·-~.-.,,__~_o-~~-~~-~~.:...~~:.----~.~~.--.:. 

l"'Te'i -l tl ;;· 6' 1a _1.!!: W' rJ 1 r~!,..•oT~- / 

..... 

t=ig. I 0. The average travelling distance ( or20 tests) or 8 cities over I 00 gcncr:mons. 

\ 0 

0 
v_: ; 
\ 

0 0 

0 

~~ ' 

/"' -.. Q, 0 -- 0 
Fig 11 Sample optimum routing of 8 cities from distribution centre ( I ) to sc\ en other 

cities 

685 


