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Pathum Thani Provincial Public Health Office is resj
modern dstigres according to Good Pharmacy Practice stal
were 476 drug stores requiring inspection, with the numbei
Currently, the routing of inspection visits primarily relies on
has become a significant bottleneck in Tine veskdimi.
developmental evaluation study using quantitative retrospec
objective was to compare the routing efficiency between ex
computer algorithms: Savings Algorithm, PATH CHEAF
Christofides Algorithm. The study examined a sample of 14
41 service areas based on densityTdadrekesaecimgnethodolo
Google OR Tools to develop routing programs through
calculating distances and times via Google Maps. The re
decisiomaking yielded the shortest total distance (2,755.01 k
total time (4,962.00 minutes). However, the differences b
making and the three algorithms were minimal, with di
exceeding 1.62% and time differences not exsqedregstal!
analysis revealed no significant differences in determining tl
significance [€helyesearch demonstrates the capability of c
to produce routing results comparable to expert judgme
potential use as decision support tools for route planning.
dependence on personal experience and improve ort
management.
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First solution strategy

The first solution strategy is the method the solver uses to find an initial solution. The following table lists the options for
first_solution_strategy

Option Description

PATH_ Starting from a route "start” node, connect it to the node which produces the cheapest route segment, then
CHEAPEST_ARC fextend the route by iterating on the last node added to the route.

SAVINGS Savings algorithm (Clarke & Wright). Reference: Clarke, G. & Wright, J.W.: "Scheduling of Vehicles from a
Central Depot to a Number of Delivery Points®, Operations Research, Vol. 12, 1964, pp. 568-581.

CHRISTOFIDES [Christofides algorithm (actually a variant of the Christofides algorithm using a maximal matching instead of a
Imaximum matching, which does not guarantee the 3/2 factor of the approximation on a metric travelling
Isalesperson). Works on generic vehicle routing models by extending a route until no nodes can be inserted on
it. Reference: Nicos Christofides, Worst-case analysis of a new heuristic for the travelling salesman problem,
[Report 388, Graduate School of Industrial Administration, CMU, 1976.
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100.XXX5342,14.XXX25049, 307 3,UN

100.XXX807,14.XXx062, 301 4, UN
100.XXx928,14.XXx156, 301 5, UN
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adu =| 9fld = |§Suamy = finn =|  |du = | 9eilld = |saving T wifn =

1 qAf1 0 0 14.XXX9375,100.XXX4375 1 07 0 0 14.XXX9375,100.XXX4375

2 aait 1 1 18.4X6,100.XXX9 2 qﬂﬁ 5 1 14.XXX156, 100.XXX928

3 wail 2 2 14.XXX95,100 XXX1 3 {0l 4 2 16.5XX062, 100.XXX807

4 il 3 3 14.XXX25049,100.XXX53416 a -qﬂﬁ 3 3 [14.XXX25049,100.XXX53416

5 9A7 4 q 14.XXX062, 100.XXX807 5 it 1 a 16.XXX6.100.XXX9

6 ]ﬂﬁ 5 5 14.XXX156, 100.XXX228 6 qqﬁ 2 5 14.XXX95,100.XXX1

7 i 0 0 14.XXX9575,100 XXX4375 7 W70 0 14.XXX9375,100.XXX4375
feu = Qﬁm. = |path_cheapest_arc = iia = fafu = qnﬁ'l'i = |christofides = win =

1 \;;ﬂ 0 18.XXX9375,100.XXX4375 1 09 0 0 14, XXX9375,100.XXX4375

2 907l 5 1 14.XXX156, 100.XXX928 2 A7 3 1 14.XXX25049,100. XXX53416

3| aits 2 14.XXX062, 100.XXXB07 5 | ai4 2 14.XXX062, 100.XXX807

4 90l 3 3 14.XXX25049,100.XXX53416 4 90 5 3 14.XXX156, 100.XXX928

5| itz 4 14.XXX05,100.XXX1 5 | a2 a 14.XXX95,100.XXX1

5 il 1 5 14.XXX6,100.XXX9 6 A7 1 5 14.XXX6,100.XXX9

7 9l 0 14.XXX9375,100 XXX4375 7 A7 0 0 14.XXX9375,100. XXX4375
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ddiu = | 9ild = |deavny = QA = | a1 min =|na1 max =| stz =|naad =
1 0 0 0 14.XXX9375,100.XXX4375
2 Wi 1 1 14.XXX6,100.XXX9 54 99 48 76.5
3 90 2 2 14.XXX95,100.XXX1 2 2 045 2
4 i 3 3 14.XXX25049,100.XXX53416 24 37 21 30.5
5 | aita 4 18.XXX062, 100.XXX807 2 2 0.5 2
6 Wi 5 5 14.XXX156, 100.XXX928 1 1 0.02 1
7 907 0 0 14.XXX9375,100.XXX4375 38 70 29 54
8 77 121.00 211.00 98.97 166.00
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O§ .Z m< Z\

—>

O' -,

..x D¢

-_l S 2\



N

T aht NI CEeohJ i O & ongknBATH NoHEAPERI MWRE |

FAKEKKING hEIhQOLni T KNj NT NEKI J
&ontinuous variables)

15hn 61T NT ENKI N é& K&PSS: aplr il N TnNed o\NI 51 8KB

g0l JOkO6n] énl i #HéenNLT NT NIt DRT §N

I no LT | kENKION &d NENINGI®ISK @)r & 1OILTh
éelJoKoKNL|hTL|n|ENmm$mmmEE@mﬁ

16hndl NT ENKThLEEFTE@6FLIIT NI DRT gNI
Microsoft Exdell-OfficB @ T ISDI N T Qb u@EBe k. dedtl I1i7r & N |
KNhAnT T AJLnénGI NELT NT NO., .30
€ O

(0}

6 J Ny FOT ICsquir®
¢ Ol 1 é n NOé n N@®bséhkd frequenty) ceh © &
El-98 | § M §10q0
o OT T én NOéExpeetedNrdquenay)l nir é Nh [
El 0& i § m¥10q0

r Ol T énNOenl I TEknnJelrETAI O

c OTT énNOé&ni i TEknnJde&rETAI O

LJJT NHYINA r@kkNNEBnD &nrN nr 1 7 &l OT nKNl'

Enl 7 f N EH NN L éid G K TG nNiT ] NNeE mjan-ﬁ

6L Ol T NETFrnNERIT AT Mkl @80EH || NGELASTIENAIL N

I KiEE § i RIr]NJnIKnEgNI0|nJE|I-Iﬁré
EnT Ff nNEJAT AJ LnénGI NELT NT NO

7L Kn ] | kKENKLNE] NOFijN|] KNJ j kOLNE] k



4!

n] EKAQOkNG|] KOEKJIT inr Eg ©6CEI ENKI| N&
1.0 e KNrFEéel Jir NI 8T KQLnl KAT ENKKI
KNT T | vandowsHorNeESéleBLadglialge@a|g n' 1 00 0
' T nij Intl(RYon& T NBHBCOWD@GHE , GHZ
T nij edBRAM n 8 O6
] KNOijT KNT T §0OKKG &4 &EIF K G DIETNE O
2.6) KOEKJI NoéeKNNI geel JOokT NELT NT
SPSSI 2&Ko®Rg n1 O
Microsoft ExdellOKic@® @021 O
3.6) KOEKJI T nr & o6& ENKi nhl NOI | 1 kI
Google Chidorhe K g ni O/ 03
Google Mapst K@gnl 01, 32,/ 0
Google ColaboftEfprgpPithoh, NJOS h T 8 I Nr 1 AT T ¢
Google ORIB | I KAgnl O7, 4
Google DiNe K Qg nl O7/ ,
Google Sheets



(

T T

o =

n

r 02

41

THFTTHAr O/ B8OENKenAhEknnJ1I DRI T
i 0esgnrj |l ®&NGC@EmEREERGIBADT N E
KN] k NOFn] hT NJT NKNEZ E®opOi0m
EknnJi DRI TAar7T KNENKIJAné&nl iTL
OLhERAEBERKNNI NKKRERfNhO&t 80T nk N
ITNREBTF dO0©&nT I T LTI NTTAr @8Nj 7 N
' ndijl enl I T LTNITTA AT
6JNIE] T ndi NIA 2
ekl EIlkl E 59
TNnGT nKn 27
KNhI knJOEB®@l 2
kKknk OEEN 30
L NJG6eE 1
T FESLDNLI 2
KIJ 148
T NREEBET RFOT NI ThAarégNjj]NOjT | P&&
FEKr]vér,\TI'TAILTVh!TVT b0 S|
I KN &oednl ni é
1 5 ' FEQL DI Ol E
2 2 ekl Elkl EOT A G
3 4 TAGT nKn
4 6 6JNEFE] T nd1 NI

KENKI No6eKNNT geeoel Jok



NKMNBhmAidd LT NTTAar egNjjJNOj T | Pé
%Kll éni'iTAtj,NRTv b0 Sl

I KN &adnl ni e ’

5 5 6JNEFE] T nd1 NI
6 3 6JNEFE] T nd1 NI
7 6 ekl Elkl E

8 5 ekl Elkl E

9 8 T AGT nKA#

10 4 Knk OEENOT n GT
11 6 knk OEEN

12 7 ekl Elkli EOT nG
13 4 ekl ElkliE

14 4 0JNIFE] T nd1 NI
15 2 ekl ET ki E

16 3 Kknk OEEN

17 4 ekKlEl'kl E

18 2 Knk OEEN

19 2 Kknk OEEN

20 3 6JNEFE] T nd1 NI
21 3 ekl ElIkIl E

22 2 Knk OEEN

23 2 TNGT nK0

24 4 6JNEFE] T nd1 NI
25 3 ekl EIlki EOT nG




NKMNBhmAidd LT NTTAar egNjjJNOj T | Pé
%Kll éni'iTAtj,NRTv 05|

I KN &adnl ni e ’

26 4 ekl Elrkl E

27 2 ekl EIrkl E

28 4 6JNEFE] T nd1 NI
29 3 ekl Elkl E

30 3 6JNFE] T ndi1 NI
31 3 Knk OEENOeéex | E
32 2 knk OEENOeéexk | E
33 3 ekl ENbITEQJ OE
34 4 knk OEENOeéexk | E
35 3 0JNIFE] T nd1 NI
36 3 0JNEFE] T nd1 NI
37 2 O6JNIFE] T nJi NI
38 3 KNkKkOEENOeée«xk!| E
39 3 Knk OEENOeéex | E
40 2 Kknk OEENOeéex | E
41 2 TNGT nKAOKNHRI

(D¢
-

bl



4

T I BHORjr Ol NEOKk NKNJ N6 Kk NOENEENK]| KN

0, / OKKI] NEINEN K ITNE
_ .
- KN NT NEKIT J
2 3,000.00
= 2,500.00
Z 2,000.00
% 1,500.00
< 1,000.00
- 500.00
0.00 - B
FnkKEF KNI n.
L LAKELKNTIMEnkEL
| 000 c”ﬂ’rTJllFK’ C@HEA T cell
PEST_ARC

KNJj N2,78%01 2,799.60 2,796.81 2,776.03
| NT AENKEAROLE

- - % ~ 7 P

m& EE\gceucEi EINH(( @ NT
N

ENEij NI ArOl1. O k ENEKN KNenéh K« Nahladj éf
LT NT T nAnr 8 8phKA] BENSSRKEN)] O BRHEAR (Il LGNS
El SANKIESTKNT nJ OF KB KEVH7H, A apiEaHes Mo NETT
PATH_CHEAPESH BARCE | K@IT @K KNI 8 E KelJRh Iaf Or
KNj] BI7TME®C QE“HKI46,»<.6]3CT)E[<M’)&§«6§IJOTOK OT NJkn
KNJ NT NEKR B GKING HAEH HEERENG NN EROEQE & 60n)] GET (€
O/mzémdM@mM@mm@leelij




S(

- enNoGknrj KNj NT NEO

Aaw)

2 80.00 67.20 6828 6821 67.71

<" 60.00
1<
¥ 40.00
'Z 20.00
!-
0.00 - . !
| NT A"ENK&AhOLO

mji 0e6girjl gNG
mt AKEFKNT nJOTT | KNI J
ml 1 Kk E IPKTNICHEADEST GAARC
I "KEFKNIT nJéeéKNLGT celd
i N31Op T DOJ NKONTHNNE O R Hi K &5 BDAHE KIN®O h N T
LT NTTAreNERINODhAREDHT A NEDBI
& NEij Nk ERKION & O WE@S & lij DG NIOIL ih el
EnhoMBbNT NEeh@EDBNOI NT A&l Ej 0606 §
PATH CHEAPESTNMR@ K EI KNT nJ éKNL 6T eelJh QC
én N Gk i 68J2EKNG WNd NIEK BNEN. {HEDFEEEARCE | |
ENG6 kS JT K OG7.iHkNES KKONIT T'nkKI G OKkNINC 6N T ol BhI-OH | 1
TGVLENG6k 6 J T KOT A RET AIROR E I @& d GER-NNE
J NE E I N BN KEE 6Chn] G CERrRb@BEs [J [T SgENusH T K
1.6ETTgmMr &I n OT BT N NEENAT 8 ENT O3 O0OENGS K ¢



~

| NKNET nrOZOOLth KENKO|] KAji1oT1

| NT AENK&EAhknNnhAT OLOT T EPkNREK Ef &
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T NKKNBI BN EnBengNg A ®IEOT nk NEknnJ
T NKKET AT NEO&IEl‘{}\Ilomlﬁﬂﬁlﬁilﬂlmmﬂimﬂ(ﬂﬂl Of n
T KNENKLnl KAT ENKT KI &) KNOJINT LT NT T
£ 11068 &7 1 FAKEL B EAKE] NT
‘i ® ||k« PATH. CHEAPES é K N I I(,E!
TKNENG| (S (E(Np)é K O (E(NC)é |:<gj|
ENG
1 08.97| 98.97 98.97 98.97 | E,S,P
2 78 78 71.9 719 | PC
3 88.05| 87.7 87.25 86.35| C
4 27.08| 30.71 325 29.48| E
5 19 20.4 18.8 187 | C
6 65 62 59.6 62 P
7 64.13| 65.43 65.53 652 | E
8 73.4 | 88.6 88.5 886 | E
9 56.38| 60.79 66.29 60.79| E
10 63.6 | 71.4 69.8 69.8 | E
11 76.7 | 79.9 79.9 799 | E
12 | 53.47| 56.35 56.19 57.31| E
13 741 | 78.4 75.1 75.1 | E
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14 5.83 6.4 6.03 583 | E,C
15 41.7 41.7 41.3 41.3 | P,C
16 42.9 48.1 48.1 48.1 E
17 81.8 74.6 81 81 S
18 72 72 68 68 P,C
19 77.4 77.4 78.9 789 | E,S
20 76.1 76.1 80.5 805 | E,S
21 67.4 59.4 59.4 594 | S,P.C
22 37 37 40.4 37 E,S,C
23 67.4 67.4 66.5 67.4 P
24 69.7 68.5 66.9 669 | P,C
25 54.5 57.5 59.5 59.5 E
26 54.45, 62.1 62.25 54.45| E,C
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31 106 99 104 104 S
32 82 82 82 82 | ESP
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41 84 84 84 84 |ESP
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5 | 525 | 54 50.5 505 | P,C
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