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Abstract

Transportation plays a crucial role in the development of agricultural logistics systems, as it
serves as the primary activity connecting production sources with consumer. It directly influences
product quality, operational costs, and the competitiveness of the agricultural sector. Efficient
transportation management is therefore a key component in minimizing post-harvest losses,
reducing delivery time, and enhancing consumer confidence in terms of product freshness and
safety. This research aims to simulate the commercial collection and transportation of mulberry
leaves for a selected group of farmers. The simulation was conducted in two stages. In the first
stage, farmers were classified using the K-Means clustering method, resulting in seven distinct
groups. The collection center locations were then determined using the Center of Gravity analysis,
followed by the design of collection routes from farmers to collection centers using the Nearest
Neighbour Heuristic (NNH) method. The routes were subsequently optimized using the Traveling
Salesman Problem (TSP) approach, yielding a minimum total distance of 155.66 kilometers. In the
second stage, the study focused on designing the transportation routes from all collection centers
to the buyer, employing the same methodology as in the first stage. The shortest total distance
obtained was 308 kilometers. Combining both stages resulted in an overall optimized transportation
distance of 463.66 kilometers. The findings of this study provide valuable insights for policymakers
and relevant agencies in supporting the cultivation of commercially viable mulberry leaf varieties
and promoting the development of commercial mulberry leaf markets, thereby enhancing farmers’

income and contributing to sustainable agricultural logistics management.

Keywords : The vehicle routing , K-Means Clustering algorithm, Center of Gravity method,

Nearest Neighbour Heuristic, Traveling Salesman Problem
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5 54,57,75,76,77,78,79,80,81,82,83,84,85,86,87,88,89,90 54
6 28,33,34,36,37,39,47,48,58,65,68,72 19.75
7 32,35,38,44,45,59 93
eIty 453.25

4.3 mami‘me‘hme‘ﬁ'(%ﬂa;mwsm%miaumaﬂLwiazﬂajm
nanssusiinegemuTslumleuressazngu e COG Faunisi Eq.1-2 TaTiase
miifagnausnanswasusazngu wdnhluifisuiRestuiifaulasgnlundouiilndfianuas1aniudy
wurlumisuvessiaznguedos uansfiog1snsmuInfesUi 5 uazuanimaiiingasIuTman
msleTiuarRitamumisnumsnsfiiieuidedldifmanad 2 uasuansgasuia 7 fuds feguil 6
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A B C D E F
1 Group 7
2 farmer Xi Yi Qi Qi*Xi [ Qi™Yi
3 32 14.6585480 | 103.4795990 15 219.8782| 1552.194
4 35 146242361 | 103.4784413 12 1754908 | 1241.741
5 38 146143271 | 103.5000955 16 2338292 1656.002
6 kil 14.6256306 | 103.4790016 15 219.3845| 1552.185
7 a5 146246267 | 103.4773618 15 219.3694| 1552.16
8 59 146181595 | 103.5059967 20 2923632 | 2070.12
9 93 1360.315  9624.402
10 azdga Ansige

-y

1 ﬁﬁ'ﬂﬂdaﬂﬁ;ﬂ‘i’mi’m 146270466 103.4881956

12 |WWau@ss

12

146242361 ‘ 103.478441% |farmer 35

JUN 5 fegenisiuinmiuriasiusisluniowsieds The Center of Gravity (COG)

A19199 2 HANIAINALLIATIUTILTUNNBUYBILsa NN 0ERIE s COG WagnsiileuLAeIn
swswlundeuiuiunisiuan

. YInNAIRIRRF LI Wisuihgeiuniaguanlunsiou
ngud (COG) v
GEERL) GRAIRG duan GEERL GRAER
1 14.626319 103.480076 15 14.625217 | 103.480606
2 14.621801 103.496527 63 14.618440 | 103.500163
3 14.631375 103.473178 41 14.628130 | 103.476841
4 14.653029 103.479777 22 14.654933 | 103.480058
5 14.599793 103.491696 82 14.597313 | 103.494405
6 14.617525 103.481588 34 14.583024 | 103.523915
7 14.62704 103.488195 35 14.624236 | 103.478441

91507 2 anansnagulddn ndud 1 WsuiAssgesuralumiouiidumiseanuasng sia
15 ngudl 2 isuiAssgasunlumisuiidumisveanuasng sa 63 nqud 3 sulAssgasiusuily
viloufiduvisveanuasng sa 41 ngud 4 suiAssgasusalumisuiiduvisennuasng sia 22
naudl 5 WsuiRssgaTuTlulouiiumiseanunsns s 82 nauil 6 isuiAssgesIuTlumieud
AUnsennuAINs 9 34 uag nduil TilsulAssgasIuTluveudiviuviiseununsns swa 35
ANLEIRY
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4.4 Han15aRINITInEUNIINISAUsatunsddlunteu

4.4.1. 5307 1 wans$raesnmsimdumsnsifusalunmsifusiusalumiousininuasns
dugnuiieuludegasiusinvesudarngusdieds NNH lnsnisiiusausiulundeuluudaznguld
sadnseugudvistsuausIn 60 Alandy Jeunenguiiviinalumisulaesaniu 60 Alandy Fedes
LENMSLAUTIUTININANT 1 50U Lansdsnsnadt 3 Taengud 1 Insiivsaurulumiou 2 1dumeie
2 50U fls¥8yne 0.4629 Uaz20.908 Alawns nguil 2 Inaifususauilumiou 3 umede 3 seu
f5eyne 1.5, 2 hay 6.8 Dlatuns mjuﬁﬁam%ﬂﬁwmuﬁaam&JLLGhJ%mmiwajauﬁnﬂmwmum’asﬁa
TndlAssfuuiinnsussmnueseunvueisuld Jsfeanenifu 3 seumaifiusivs ngud 3 Ennsifiu
suslumiiou 1 dumavdo 1 sou zozne 18.688 Alaluns ngudt 4 fn1sifusiusuluneu
1 Wdumanie 1 50U Ssveyne 8.764 Alawuas nguil 5 Insifvrusalumiou 1 dumede 1 sou
fiszognng 27.114 Alawns nguil 6 nmafusivsalumieu 1 dumede 1 seu fsgegmng 51.237
Alawns uagnaud 7 Snsfusiusadlumion 2 unievde 2 sou Sezoevng 6.75 uay 18.70 Alawwns
LI s iunsUTussneudieis TSP uansfinsedt 3 wagnsiassnisfvsusaly
valunnuUasgnluigasiusiuveusanguuanafaguil 7
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3197 3 wansliiiuinsdadunenisfunumsilundeunnnussnsludmngnsuru e’
TSP fszpgmaswiiduiian 155.66 Alawns deannsnanszezmslunisfunuaslundeulassld
11.25 Alawas waseunisiiusivnudeyaazUsunalundewlunisiiusivsnluwsasnguliiinas
Wasuulas
4.4.2 53uil 2 wan1siaeansdndunennAuTIUINLAzvUdslusisuany NIy
Haymsuie fesneudauiausann 720 Alandu angamusilumiewis 7 Seimunligasiusiuilsta
02,03,04,05,06,07 ke 08 musFuLiiodiesensduam uagligniutotisna 01 wut msdadumanns
Aususalumisunnnnngnsiusiasis 7 99 §1e38 NNH T meussgnissiuieau 312.90 Alawms ud
Soufuusssneudieds TP wuiflszegmesiuiadu 308.00 Alawns Svanunsnanszegneld 4.90
Alawns wansisnsnsd 4

A13199 3 wan1sfraensdadunnsiuTuTslunieunndumiaugniudagnsiusa

The Nearest Neighbour Algorithm The Traveling Salesmen Yy -
na‘-u _ (NNH) wProblem (TSP) siau Wasuulag
LAUNY ITYINIY LEUN1Y ITYININ (hn /'5114) (ﬁiamm)
(nw.) (ny.)
1 15-13-12-11-14-10-9-8-6- 15-13-12-16-3-2-1-4-5-
7-5-4-2-1-3-16-21-20-22- 4.629 7-6-8-9-10-11-14-17- 4.334 60 anas 0.295
25-15 21-22-20-18
15-24-23-17-18-19-15 20.908 15-24-23-19-18-17-15 18.508 15 anas0.4
2 3-1-3 15 3-1-3 15 a7.5 1
3
3-2-3 2 3-2-3 2 30 JReul
waguwuag
3-4-3 6.8 3-4-3 6.8 35
3-4-2-8-5-7-1-6-3 18.688 3-4-2-8-1-6-7-5-3 16.688 a8 aAnag 2
a4 7-12-9-4-10-11-14-3-8-2-1- 7-13-15-16-17-8-1-2-5- anas 1.70
8.764 7.06 51
13-5-6-15-17-16-7 6-3-14-11-10-4-9-12-7
5 10-16-11-14-13-4-5-8-
10-16-11-13-14-4-5-6-3-9- 27.114 54
9-3-6-7-12-1-2-18-17- 25.664 anas 1.45
7-8-15-17-18-2-1-12-10
15-10
6 3-1-2-4-7-5-6-11-10-12-8- 3-1-2-4-7-8-5-6-11-12-
51.237 47.837 19.75 anag 3.4
9-3 10-9-3
7 2-5-4-3-2 6.57 2-5-4-3-2 6.57 58 ai
2-6-1-2 18.7 2-6-1-2 18.7 35 Wasuuas
39U 166.91 394 155.66 453.25
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A13197 4 wansiaensindunansiuTuTnlumiounga Ty NYRlUgEuTe

- o ITYLNIY u -
29N19 LEUNIY - mswasundas@lawns)
(Alawuns)
NNH 01-03-05-02-06-04-08- | 312.90
07-01
anay 4.90
TSP (Improve) 01-05-02-06-08-04-07- | 308.00
03-01

5. afusnenauazauna
n1sd1asaaIunIsainIsNusTINLasuddlundowdmdydveangunsdinw nguiamia
guvuwladvgviouluy dvaniul sneusam Jwmingsuns wuin msldnseuiunismaimnssy
1guA nmsdnnguignlumiousieds K-Means Clustering anansatisannanuaziinauidussuulunis
wusiunulumieuld nsdruagasiusalundeusieiFyagudnatcusalidudas (Center of Gravity)
mmamh&’Jﬁmum@hLLWJQa;mwiaﬂumjauﬁaamé’mﬁ’umﬁmzmm%nﬁuﬁ%mﬂaaﬂ@ﬂ Vilvidunnadi
Tlunsvuddlumioufiausngaunntu wagnsiadummanisivavslumioulagl3s Nearest
Neighbour Heuristic $31fun15USUUTadun1ameds Traveling Salesman Problem ¥7gansseen1933u
Tumsvudslfednadiuszavdam anwadild wuisreenisnuannsdaesaniunsaifssezmalag s
fuflananfugnludgaiudararnsnaiiviusalundeunagnisvudeia 2 szug 155.66+308
=463.66) 463.667amnT Faandbiiufsdnennvesnisldnmsiinseiidwimalusuladadndinuns
Tnwamnsnanausdeulumaiiums aananlunsiafiusazauds uazandurunssniunuiilssui

TngnmgluiuiiguntanuusiUalannizans ianmslasieinind1iaenndesiulufnues Perez et

' v | A

al. (2018) F952 Y11 NTODALUULAUNVUE Msngauanusainusgansamnislansnensiazan

]

a a

sunuluszuuladafndnianisinuasliediivudfy waznsldnisdnassaniunisalaieismaiaingsy
TuflufiinumsnssuaztaglinisdanisvudefinudussuunaswsiugiBetu ogdlsinu muiteis
FodAnlusunislideyaiduuuunsd (Static data) Feenalsinsounguaniumsaiaisiionadsuudasls
W annauunnggnia Anuadilunsiunande y3eaulainfonvaserunmurisnninJadewmanil

1NN UTIUAILD1ARAINS AU UE AT AT

6. Yaiauauuy
nmseiuseuazazunansideiinuideiidedialuiunislddeyaiidunuuni (Static data)

v '
= a

Fefunstesanmsidennauiteimsfiarsanislitoyaiinseunquaniunisaia3a( Realtime data )
waze1afiarsantansldmalulagfdviasindie un1siaussuusessuteyawuuisealngd 1y ann
11595193 MFoanmenne elinsmaumudumaianudenguuasuiugmintunienisuszgndld
wielulad GIS uay loT Aamunisyudanldiferfiulszaniamuazanuasnis wiee1ainisiases
dunuladadndiiioidudeyaatvayunisindula Wudu
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