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Improving the efficiency of transportation route planning with time constraints for
meeting customer demands, the application of Vehicle Routing Problem (VRP) tools can significantly
reduce transportation costs and improve the utilization of delivery vehicles. This study utilized daily
customer demand data from the case study company's database, spanning from May 1, 2023, to July 31,
2023, for analysis and conclusion. The research compared the total costs of the company's existing route
planning methods with three heuristic routing methods studied by the researcher: Sweep Heuristic,
Nearest Neighbor Heuristic, and Clarke-Wright Savings. The comparison revealed that the Clarke-
Wright Savings method effectively improved the efficiency of the case study company. Over 88 days,
the Clarke-Wright Savings method incurred a total cost of 1,684,953.35 Baht, while the company's
traditional route planning method cost 2,174,532.91 Baht. The Clarke-Wright Savings method thus
saved the company 489,579.55 Baht, representing a 22.51% cost reduction over the 88 days period.

The researcher concludes that applying the Clarke-Wright Savings method can provide significant
benefits to the case study company, including reduced transportation costs, optimized customer routing
using VRP techniques, and enhanced vehicle load efficiency through the application of mathematical

equations.
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Fudi 5/1/2566 E
Row Labels - | Sum of Sum demand

WITILT 80,300
mirsysal 2,080,400
usaus 64,000
AW 2,468,420
VDULLAU 128,000
azFUNT 482,770
S GHE 80,300
Fangnd 128,000
A1n §64,000
uMung 333,500
IR 1 653,420
SIRELTR| 4,346,220
Ulauau 96,360
STRETRNIGE] 1,590,220
U1aNE 389,100
Fun1s 96,360
SIAGEGE] 538,000
WIzIM2 803,600
g 1ld 50,000
fivalan 261,360
UHITE 929,500
WHIEIIAT 1,900,400
fifnaanas 553,500
ans 1,593,140
d1gnm 178,700
AT T 190,300
fana 424,600
BEETH 2,601,020
qvﬁn”ﬁﬁ 32,000
LARRMLE 926,720
FNIIULT 1,895,700
WUDII0N 401,500
08581 §36,110
doutlay 128,000
Grand Total 28,162,120
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M13190 5 YoyannauazanIUNAIBIgNA LA LT ENNI AN

Index gﬂf?ﬁ Latitude (X) Longitude (Y) Cluster
0 Ul 14.02039676 100.2308976 Depot
1 AN 16.84982774 99.11099264 North
2 Wyay Tan 16.81541455 100.3330745 North
3 INFTYTRL 16.37539722 101.1194857 North
4 AUWANYT 16.45685023 99.49481501 North
5 A3 13.93908596 100.5452053 Central
6 VNUINOY 13.92902219 100.4132742 Central
/ quIAuIa3 13.81063538 100.7360563 Central
8 anif3 14.77358376 100.694764 Central
9 N5 12.72964308 99.9547497 Central
10 VN 13.65191244 100.6766468 Central
11 VAYRET] 13.5805216 100.3038406 Central
12 ANIINUYI 14.47658269 100.1323741 Central
13 MYIUYT 14.02035599 99.55425794 Central
14 GAGRLE 13.78708035 100.2727545 Central
15 Unusil 13.98264592 100.51511 Central
16 V1NA 13.59339515 100.7639935 Central
17 wiIiung 13.82415147 100.6555425 Central
18 udaTaue 13.89912421 100.5412406 Central
19 G 14.01644064 100.6129458 Central
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Index gﬂﬁ1 Latitude (X) Longitude (Y) Cluster
20 NILITN2 13.65294951 100.4231465 Central
21 YYNGNY 13.93477316 100.4547789 Central
22 zﬁgﬂm 13.93727833 100.7536895 Central
23 00UUDY 13.70598009 100.3014258 Central
24 NUDI0N 13.85540853 100.8560243 Central
25 Q‘Glla"ilﬁ‘a( 13.66264888 100.5181881 Central
26 0¢581 14.3411574 100.6105362 Central
27 VNUDU 13.62521506 100.3548374 Central
28 A GEGLEN 13.99899908 100.6755738 Central
29 iHoaen 13.96727976 100.6177651 Central
30 FoUN 15.18176687 100.1366533 Central
31 ﬁim'iﬂ’i”lm’i 13.61104179 100.6163479 Central
32 %ﬂﬂﬁ 15.78774587 102.0326102 Northeast
33 YoULNU 16.52406532 102.8301688 Northeast
34 W1 16.21287135 103.2734986 Northeast
35 a3 f.i 14.54318244 100.9499617 Northeast
36 UATIIFTN 14.99000609 102.0525939 Northeast
37 RGN 14.65261844 101.4048939 Northeast
38 NLFAUNT 13.66477736 101.0475175 East
39 PEA{RN 12.67163718 101.3037024 East
40 VLU 13.31049833 100.9556297 East
42 vinenld 12.8872394 100.8969565 East
43 ¥a fi 13.35675909 100.9988252 East
44 #3519 13.1419119 100.9844184 East
45 Pung 12.73433796 101.0767784 East
46 UoIU 13.03257019 101.096375 East
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D, (KM) uasilgu 1M ﬁyﬂﬂan mmymi
uaslgu 0 395 367 343
a1n 397 0 160 283
Wyaylan 361 159 0 158
YRR 346 283 166 0
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T,;(Mins) unsgu AN Wyalan Ny 5Y 0l
unslgu 0.00 296.25 275.25 257.25
a1n 297.75 0.00 120.00 212.25
WyayTan 270.75 119.25 0.00 118.50
N3350l 259.50 212.25 124.50 0.00
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5010 40 10W 230 720 | 230 38,088,000
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M59N 10 A5 IMIUT Inaniuveseummuzuaaz senn

A/ VHIA ¥/ VHIA (%asia) sasimsudlaaiiiu WnasnaNns)
SONTULIUY 4 Tile 4WCabin 2.586666667
sOnsEULIDD 2 fle 4WNocabin 2.586666667

SONITTULGNL 4WVan 2.821818182

59 6 aONA 6WMedium 4775384615

50 6 a0 lnin 6Wlarge 5.643636364

59 10 20 10W 6.897777778

59 6 AONI 6WT 6.208000000

v d v Y a % ax v Y a Y 4
NQ@‘Wﬁ"lli’Nﬂ1i"l]ﬂ!'d‘1ﬁ’nx‘l!ﬂ‘Hﬁﬁ'lﬂ'JfJ'Jﬁﬂ15%ﬂ!ﬁ‘l—!‘ﬂ1<‘l!ﬂ‘uﬁﬂgﬂ!!U‘UﬂN 9 m%ﬂu

YRLT)

v oA ' ~ 3 v A A A A o
HaawsnuanIad luaisnen 11 Wuraaninunnnsesienlslunisia

Y a { y X iy 9 1 ! ’ & 4 Yy o
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1) Sweep heuristics 2) Nearest neighbor heuristics 3) Clarke-Wright savings 1ag 4) 7511590

idumaRusogUuuuRuveus HnnaliAny

A v Jdo 1 @ a o A
ANTWNN 11 NaﬁW‘ﬁﬁ'Jf]Eﬂ\‘]ﬂ1ii]@lﬁgf}uﬂ%imu‘ii‘l U AUN 1 NHRNIAN W.A. 2566

. y FTATNMITIN 1f33nem
o 4 aAUYenM | szETMT | )
Jun } ' . ADIAUM ANNADINITIIN
lidumani q (1) - D
Mamns) | AvauUMa (@u.w.)
1/5/2566 | Sweep heuristics
[0, 28, 22, 5, 24, 21, 807.675 1,076.90 11,985,770

18,7,38, 17,6, 16,
10, 43, 40, 25, 45,

42,20, 27,23, 14, 0]
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. y FTYLNNTIN IEFLY
o 4 MAUveIgnA | STz |, 5
Jun ABITUNI ANUABINITIIN
Twgumaea q ()
@®lamns) | AEUMA (aV.HN.)
[0,11,9,4,12,0] 755.775 1,007.70 5,373,920
[0, 2, 8, 0] 538.500 718.00 1,854,500
[0, 33, 26, 35, 0] 708.750 945.00 3,565,130
[0, 34, 0] 272.250 363.00 1,900,400
1/5/ 2566 | Nearest neighbor heuristics
[0, 6,21, 18, 5, 28, 763.875 1,018.50 19,841,240
22,7,17,10, 16, 25,
20,27, 11, 23, 14,
24, 38, 43, 40, 42,
45,26, 35, 8,12, 0]
[0, 37, 33, 34, 0] 762.450 1,016.60 2,566,400
[0, 9, 4, 0] 793.500 1,058.00 2,548,720
[0, 2, 0] 546.000 728.00 261,360
1/5/2566 | Clarke-Wright savings
[0, 34, 33,0] 757.125 1,009.50 2,028,400
[0, 37,2, 4,8, 35, 774.900 1,033.20 8,298,050
26,0]
[0,9, 5, 18,17, 28, 824.625 1,099.50 14,891,270

22,7, 24, 38, 40, 42,
45, 43, 16, 10, 25,

20, 27,11, 23,14, 6,

12, 21,0]
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Turdumaena q (1) - C
@lawns) | AdIEUNI (QU.H3L.)
1/5/2566 | madard@umaginuuia
[0,5,6,7,8,9, 10, 809.850 1,079.80 11,976,700
11, 12, 14, 0]
[0, 33, 34, 35, 0] 759.450 1012.60 462,9420
[0, 2, 4, 0] 610.500 814.00 272,9780
[0, 17, 18, 20, 21, 535.800 714.40 355,9870
22,23, 24,25, 26,
27,28, 0]
[0, 38, 40, 42, 43, 441.750 589.00 1,394,850
45, 0]
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[

S MAVVBIGNANMFUMINA guHUzigndalunaazidums
1/5/ 2566 | Sweep heuristics
[0, 28,22, 5,24,21,18,7, 38,17, 6, 4WVan, 4WVan
16, 10, 43, 40, 25, 45, 42, 20, 27, 23,
14, 0]
[0,11,9,4,12,0] 4WVan
[0, 2, 8, 0] 4WNocabin, 4WCabin
[0, 33, 26, 35, 0] 4WNocabin, 4WNocabin, 4WCabin
[0, 34, 0] 4WNocabin, 4WCabin
1/5/ 2566 | Nearest neighbor heuristics
[0, 6,21, 18,5,28,22,7,17, 10, 16, 6WMedium
25,20,27,11, 23, 14, 24, 38, 43, 40,
42,45, 26, 35, 8, 12, 0]
[0, 37, 33, 34, 0] 4WNocabin, 4WCabin
[0, 9, 4, 0] 4WNocabin, 4WCabin
[0, 2, 0] 4WCabin
1/5/2566 | Clarke-Wright savings

[0, 34, 33, 0]

4WNocabin, 4WCabin

[0, 37,2, 4,38, 35,26, 0]

4WVan, 4WCabin, 4WCabin

[0,9,5,18,17,28,22,7, 24, 38, 40,
42, 45,43, 16, 10, 25, 20, 27, 11, 23,

14,6, 12,21, 0]

4WVan, 4WVan, 4WCabin
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1/5/2566 | msdasaumaziuuu@a

[0,5,6,7,8,9,10, 11, 12, 14, 0]
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UNUAUTD T1UIU 88 U

Sweep Nearest neighbor | Clarke-Wright o v -
Date ﬂ]i%ﬂ!ﬁuﬂNgﬂ!!‘U‘U!ﬂN
heuristic heuristic savings
5/1/2023 | 21,022.95 18,253.12 16,301.18 21,281.38
5/2/2023 | 21,080.71 18,374.74 16,836.31 20,562.93
5/3/2023 | 27,346.04 19,878.90 17,771.41 21,503.73
5/4/2023 | 22,453.20 19,904.55 20,473.98 24,965.02
5/5/2023 | 24,889.29 21,205.52 20,254.40 21,366.93
5/6/2023 | 24,963.38 18,609.98 15,882.59 28,024.72
5/7/2023 | 22,945.10 23,645.77 19,890.15 26,515.58
5/8/2023 | 24,852.72 20,393.44 21,097.15 18,554.37
5/9/2023 | 23,163.24 21,325.60 18,244.24 21,793.52
5/12/2023 | 17,433.44 20,745.73 17,716.88 20,858.25
5/14/2023 | 25,557.28 17,532.49 23,052.70 20,857.21
5/15/2023 | 26,289.62 19,502.92 20,089.56 24,032.29
5/16/2023 | 27,418.26 20,948.61 16,894.12 22,894.37
5/17/2023 | 24,816.65 23,154.55 26,230.75 30,231.87
5/18/2023 | 26,217.57 18,741.86 19,633.73 25,682.21
5/19/2023 | 25,786.85 19,337.16 18,158.63 23,927.48
5/20/2023 | 26,608.45 18,296.62 19,970.15 26,102.46
5/21/2023 | 23,115.32 21,600.24 18,712.81 24,865.67
5/22/2023 | 20,792.51 18,758.78 14,694.66 21,621.37
5/23/2023 | 22,501.31 20,311.00 21,417.78 24,968.00
5/24/2023 | 24,207.10 19,809.22 20,240.65 27,008.92
5/25/2023 | 25,083.76 21,868.35 24,115.99 25,917.01
5/26/2023 | 23,760.43 21,332.99 26,374.58 26,795.09
5/27/2023 | 23,510.32 22,426.70 24,029.12 31,485.00
5/28/2023 | 27,932.60 21,537.32 21,495.47 21,311.81
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Sweep Nearest neighbor | Clarke-Wright o -
Date m‘mﬂmumegﬂgm‘umu
heuristic heuristic savings
5/29/2023 | 26,202.89 21,686.60 18,824.65 26,569.46
5/30/2023 | 25,046.65 19,012.13 13,910.32 25,303.35
5/31/2023 | 25,776.54 17,863.53 13,892.82 24,459.81
6/1/2023 | 17,213.71 16,722.55 15,149.97 20,215.04
6/2/2023 | 25,661.84 21,950.58 21,681.25 25,288.15
6/3/2023 | 25,614.22 26,409.55 16,556.18 27,137.34
6/4/2013 | 22,687.56 19,726.16 22,431.27 27,261.39
6/5/2023 | 22,682.85 21,911.05 19,161.16 29,253.47
6/6/2023 | 23,072.98 20,786.26 21,062.46 25,139.24
6/7/2023 | 25,431.11 21,197.71 18,810.91 23,421.17
6/ 8/ 2023 | 24,223.60 22,331.14 17,684.86 24,897.88
6/9/2023 | 23,174.04 22,394.99 17,823.22 22,130.30
6/10/2023 | 28,389.30 27,420.73 23,622.00 28,910.10
6/11/2023 | 31,627.87 23,097.39 19,358.68 29,854.16
6/12/2023 | 23,948.62 17,630.83 16,267.77 22,387.56
6/ 13/2023 | 30,172.64 22,156.35 17,774.85 26,381.73
6/ 14/2023 | 16,491.77 18,079.42 17,889.04 24,595.85
6/ 15/2023 | 23,153.12 23,553.31 19,426.46 24,232.20
6/16/2023 | 23,352.47 20,215.08 18,052.21 18,074.57
6/17/2023 | 21,868.18 18,705.62 21,893.27 28,493.36
6/ 18/2023 | 21,869.48 19,969.02 24,146.32 30,134.95
6/19/2023 | 21,335.62 20,462.17 18,627.43 27,253.49
6/20/2023 | 21,335.64 19,297.75 18,721.31 25,503.40
6/21/2023 | 23,645.51 22,172.26 18,431.54 25,732.38
6/22/2023 | 22,158.51 20,411.33 19,262.17 25,396.60
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Sweep Nearest neighbor | Clarke-Wright o -
Date mi%ﬂmumegﬂam‘umu
heuristic heuristic savings
6/23/2023 | 23,526.26 16,702.91 16,387.31 21,984.15
6/24/2023 | 24,188.54 20,666.04 21,491.91 26,590.47
6/26/2023 | 25,528.16 23,491.66 18,211.62 22,275.82
6/27/2023 | 16,056.81 20,296.45 18,006.83 21,266.93
6/28/2023 | 23,648.64 17,041.82 22,643.32 24,558.68
6/29/2023 | 26,202.89 19,178.41 15,553.39 27,559.46
6/30/2023 | 22,593.02 20,971.64 21,692.27 22,368.12
7/1/2023 | 21,936.23 23,220.35 20,408.03 25,571.02
7/2/2023 | 19,673.98 22,586.34 20,490.95 26,659.57
7/3/2023 | 20,609.16 21,139.72 19,315.98 18,572.53
7/4/2023 | 23,295.68 20,379.96 19,489.17 23,516.43
7/5/2023 | 27,446.81 19,135.44 18,477.42 26,079.42
7/6/2023 | 19,980.78 13,739.23 18,959.43 24,222.87
7/7/2023 | 24,546.74 19,789.55 19,606.32 27,630.85
7/8/2023 | 25,986.51 27,549.71 20,973.03 25,257.08
7/9/2023 | 17,360.55 27,117.59 15,960.43 26,415.68
7/10/2023 | 20,708.25 20,078.18 13,956.38 22,127.50
7/11/2023 | 23,870.16 22,770.63 20,744.85 27,228.96
7/12/2023 | 24,933.25 23,020.12 20,161.05 24,863.00
7/13/2023 | 23,005.02 19,350.17 19,794.89 22,568.12
7/14/2023 | 17,343.24 20,605.66 18,153.47 28,105.31
7/15/2023 | 21,328.70 22,877.37 17,853.29 25,966.16
7/16/2023 | 22,699.09 22,248.67 19,903.09 27,757.53
7/17/2023 | 22,138.31 20,951.22 15,861.79 23,635.56
7/18/2023 | 23,811.56 21,329.72 19,864.54 26,089.65
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Sweep Nearest neighbor | Clarke-Wright o v -
Date ﬂ]ii]ﬂ!ﬁ‘l—!"{n\‘ig‘ljlﬂj‘l]!ﬂ&l
heuristic heuristic savings
7/19/2023 | 27,035.69 21,832.02 17,582.68 27,520.41
7/20/2023 | 27,995.19 18,186.69 21,011.17 24,718.06
7/21/2023 | 16,619.82 15,051.85 20,536.38 21,675.06
7/22/2023 | 23,856.54 17,094.81 18,351.17 26,527.27
7/23/2023 | 23,359.05 20,260.27 18,983.27 24,270.62
7/24/2023 | 25,674.65 19,677.02 15,811.63 23,364.64
7/25/2023 | 19,254.01 16,786.27 18,996.49 23,031.73
7/26/2023 | 23,509.42 18,270.11 21,419.96 24,718.51
7/27/2023 | 25,822.00 19,762.27 18,939.42 27,162.94
7/28/2023 | 25,162.41 23,300.94 21,533.40 23,923.78
7/29/2023 | 25,624.61 21,810.28 19,446.47 25,361.13
7/30/2023 | 17,946.56 14,922.11 12,735.30 20,052.89
7/31/2023 | 23,531.11 15,925.60 15,604.12 22,180.91
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Date Sweep heuristic |[Nearest neighbor heuristic |Clarke-Wright savings |msfadunonluyugy [[best slzorith
5/1/2023 21,02295

5/2/2023 21,08071

5/3/2023 27,345.04

5/4/2023 22,453.20 nearest
5/5/2023 24,889.29

5/6/2023 24,963.38

5/6/2023 22,945.10

5/8/2023 2485272

5/9/2023 23,163.24

5/12/2023 17,433.44

5/14/2023 25,557.28 nearest
5/15/2023 26,289.62 nearest
5/16/2023 27,418.26

5/17/2023 24,816.65 nearest
5/18/2023 26,217.57 nearest
5/19/2023 25,786.85

5/20/2023 26,608.45 nearest
5/21/2023 23,115.32

5/22/2023 20,792 51

5/23/2023 22,501.31

5/24/2023 24,207.10 nearest
5/25/2023 25,083.76 nearest
5/26/2023 23,760.43 nearest
5/27/2023 2351032 nearest
5/28/2023 27,932.60

5/29/2023 26,202.89

5/30/2023 25,046.65

5/31/2023 25,776.54

6/1/2023 1721371

6/2/2023 25,661.84

6/3/2023 25,614.22

§/4/2013 22,687.56 nearest
6/5/2023 22,682.85

6/6/2023 23,072.98 nearest
6/7/2023 25,431.11

6/8/2023 24,223.60

6/9/2023 23,174.04

6/10/2023 28,389.30

6/11/2023 31,627.87

6/12/2023 23,948.62

§/13/2023 30,172.64

6/14/2023 16,491.77

6/15/2023 23,153.12

6/16/2023 23,352.47

6/17/2023 21,868.18 nearest
6/18/2023 21,869.48 nearest
6/19/2023 21,335.62

6/20/2023 21,335.64

§/21/2023 23,645.51

§/22/2023 22,158.51

6/23/2023 23,526.26

6/24/2023 24,188 54 nearest
6/26/2023 25,528.16

6/27/2023 16,056.81

6/28/2023 23,548.64 nearest
6/29/2023 26,202.89

6/30/2023 22,593.02 nearest
7/1/2023 21,936.23

7/2/2023 19,673.98

7/3/2023 20,609.16

7/4/2023 23,295.68

7/5/2023 27,4581

7/6/2023 19,980.78 nearest
7/7/2023 2454674

7/8/2023 25,986.51

7/9/2023 17,360.55

7/10/2023 20,708.25

7/11/2023 23,870.16

7/12/2023 24,933.25

7/13/2023 23,005.02 nearest
7/14/2023 17343.24

7/15/2023 21,32870

7/16/2023 22,699.09

7/17/2023 22,138.31

7/18/2023 23,811.56

7/19/2023 27,035.69

7/20/2023 27,995.19 nearest
7/21/2023 16,619.82 nearest
7/22/2023 23,856.54 nearest
7/23/2023 23,350.05

7/24/2023 25,674.65

7/25/2023 19,254.01 nearest
7/26/2023 23,509.42 nearest
7/27/2023 25,822.00

7/28/2023 25,162.41

7/29/2023 25,624.61

7/30/2023 17,946.56

7/31/2023 2353111

totalcost |  2,067,694.22 1,801,778.43 1,684,953.35 2,174,532.81

A as v 9 a Aq Yy o A 1 @
NINN 12 :113miﬂmauwNmuiﬂﬂmunuﬁmqﬂ“lmmamu

51



V3TN

ad da o Ia A a a Y a A o ~ = a o
AI5153581 INAIND Inena. (2558). Mtiinseansmmaiu ladadand nsalanyl UsEm
o a a d a a v a a a a
XSquare 9109, INGIUNUTUINMIFINIUNITUNA, E191IMNVITHITFINA,
funaIne1ds, NrIngaeren1sa lng.
) a [ [ 1 a a 4
e eAdTyanana. (2559). MITANMIMIVUALAZMINTLNBTUAUTINAYNS:
[ J
Strategic transport and distribution management. NTUNN: Tnlnaiife touas
NUABH.
A [ 9 1 4 A Y o
WITIU AUAIWAI. (2561). MIvardunIMsvuaaijoniainiw Taslsdwnudym
MsAUNIveINTnOUIBLaz Ty stadUn1InIsuUas nsaiAnen
UIHN ABC. 1197108351115 152911 2561.
a o 'd Aav da a % 4 a aa
ugua lyvelaas, n3ilnns essaiumn, sasad naatlyanwand uazd@smy Nation. (2560).
a A a A [ 1 o [
msAny S esueunszuIuMIaITaand lumssanmsmsvuaadinsuIsaau
A R o ] 4 a 4
nstifne Tssnusmiiegdnsaiszuuau . nisasimanssumans
YHIING AT UATUNT I 158, 12(2), 168-177.

'
v A

v Jd o d v Y [ Y a o U o
Yoo unigenna. (2561). msuntlymmssadunaausosuasinizen: nsaiany
~ = = a L:(d d a a Ia
nsaiAnyT 1595euseansanIaunsIgH. INOUNUTIAINTTUAIEAT
UM, A191IBIAINTINYAANNG, BAUNAINGIAY, VH1INGIATUATIFEII.
v d @ Y a A 9)% @ dy a 9127
Wnssar Ialasuwug. (2558). matadunmsausamoaams lhiugsomaslidige
meladeiinalumsussnndum: nsgifne usEnshedumilszinnglinn
U3 1nA. 115a15391MTUTHITFIND, 4(1), 92-101.
4 @ @ o a [ a
InTs01 uaud, ovundo Frungrue tazguisu N, (2557). MIANHUFUNIAUAUTD
A 9 Y [ dy A o A [ % A R
lumsinasudiedilszaugnnieeenaNNUNBUAIIBINBIZAVUIGI NTAUANYI:
MUaaIAdY SUNDEIYNMIINIAUNUEIT. 215815751 59Aa1HNTTUANY
8(1), 61-71.
a S W Q( ] a vAa o o a A a 1
3% WAAIAA L1AZINT AIFANY. (2564). MINAUIUTZANTAINUOINTUITHITTSVUVUE

o a 4
A UTIARINNANAMNEAS. Journal of Business Administration and Languages,

9(3), 34-48.



53
L
USTMIYNITN (AD)

=~ 4 [ 4 o 9 U ay r o ~ =2 a % 1 Qy U

i'ﬂiﬂu ﬂﬁ]\Wli‘WEJ. (2564). MFIUAUNNYUANTUTIUTOIUA NTUANY UTHNYUANTUTIY
seud. Inninuimemaasumadia, avinimisams ladaand
oz TsgUmu, vaiaIneds, unneadysn.

A A 14 a a A 9 v AA 1 Aa A

ATATUNT FUFND. (2563). @%ﬁWﬂﬂJﬂQﬂJ@gﬁVINﬂWiUﬂlﬂﬁlﬁﬂNa@@ﬂi%ﬁ‘ﬂ‘ﬁﬂa
TumsusmsauvesdianmsIssau lutiaugaanssuuana sania
aynsUsIMs. NTATIVIMTVIToANUNABA (@IVIWYEMANT

o o
UAEaIANMIaNT), 6(1), 12-25.
[ o [ A X A o ) [ a
ﬁ%iﬂ’ﬂ ﬂ%‘ﬂﬂ\ﬁfﬂ. (2562). ﬂaﬂﬂiﬁﬂﬂTiLlﬂﬂﬂﬁLm%ﬂTﬁuWU@'ULﬂlﬂﬁ?ﬁﬁﬂﬂﬂ]uWTﬂﬁmuWN
o 9 ' 3 A o o A a Aa

VBDINUMTUUY ﬂ?ﬂi@]ﬂ’ﬂiﬂﬂ%&ﬂu'ﬂﬂﬁﬂqﬂﬂﬂﬂﬂlﬁﬂmuﬂﬁ. IAINTINAT
RUUIuas L, 30(1), 65-74.

a 9 o 'd Aa v Y] % a a 1%

Ase Wanlun, 936ud seusude, syan uasdla waza¥sinsal suns Insyna. (2563).

1% % a ~ =2 A o
MFIAUFUNNAITIAUTO: DTUANY 1]57517]!!1/53'1/@7?1’751’]31!27. 114 ﬂ757jié‘5i’b’ﬂ
IIMTTEAV NN IANUDL TEAUIARIUYTHITFINMAMTUYT 2564, 1Foalni
4 ad a d = ]

ﬂuﬂﬂswummﬂmmamwm Iﬁ\ulﬁll A DUINT o !,GlffNGlfﬁiJ.

AInOUANMWAU AT HIN AL TIANUNSINA. (2565). Thailand'’s logistic report. 19104 18
910 https://www.nesdc.go.th/ewt dl link.php7nid=12898

Avdoshin, S. M., & Beresneva, E. N. (2019). Constructive heuristics for capacitated vehicle
routing problem: A comparative study Trudy ISP RAN/ Proc. ISP RAS, 31(3), 145-156.

Bansal, S. (2013). Issues in solving vehicle routing problem with time window and its variants
using meta heuristics-a survey. Retrieve from https://www.researchgate.net/figure/
Solution-algorithms-for-VRP-and-its-variant _fig2 282689785

Chandra, A., & Naro, R. (2020). A comparative study of capacitated Vehicle routing problem
heuristics model. International Journal of Engineering and Emerging Technology,
5(2), 94-100.

Islam, M., Ghosh, S., & Rahman, R. (2015). Solving capacitated Vehicle routing problem by

using heuristic approaches: A case study. Journal of Modern Science and Technology,

3(1), 135-146.



54
L
USTMIYNITN (AD)

Kasanah, U. S., Qisthani, N. N., & Munang, A. (2022). Solving the capacitated vehicle routing
problem with heterogeneous fleet using heuristic algorithm in poultry distribution.
Jurnal Ilmiah Teknik Industri, 21(1), 104-112.

Kumar, S., & Jayachitra, R. (2016). Linear sweep algorithm for Vehicle routing problem with
simultaneous pickup and delivery between two depots with several nodes.

Global Journal of Pure and Applied Mathematics, 12(1), 897-908.

Kwangcheol, S., & Sangyong, H. (2011). A centroid-based heuristic algorithm for the
capacitated vehicle routing problem. Computing and Informatics, 30, 721-732.

Mazidi, A. (2017). Meta-heuristic approaches for solving travelling salesman problem.

Retrieve from Retrieve from https://www.researchgate.net/figure/An-example-of-TSP-
a-location-of-40-cities-B-Optimal-path-for-travelling-salesman_figl 320961227

Shanker, R. B. S., Reddy, D. R., & Venkataramaiah, V. (2018). Solution to a capacitated vehicle
routing problem using heuristics and firefly algorithm. International Journal of
Applied Engineering Research, 13, 15247-15254.

Tran-Dang, H. (2023). 3D Spatial modeling of stacked containers based on wireless sensor
network: Application to the physical internet. Retrieve from https://www.researchgate.
net/figure/A-typical-model-of-a-supply-chain-encompassing-the-three-main-flows-of-
products-and fig37 321240584

Vanitchakornpong, K. (2023). Contemporary marketing mix factors affecting user in
Chonburi province intention to use smartphone food ordering apps during
Covid-19 pandemic. Journal of Management Sciences Suratthani Rajabhat University,
10(2), 359-376.

Xiaoyan, L. (2015). Capacitated vehicle routing problem with time windows. A case study on
pickup of dietary products in nonprofit organization. Master of Science. Arizona State

University.






A
¥o-ana
U A a a
M aeu 1 ifa
da
aouiina
S e
aounegifagiiv

sz iamsanun

sz Rdovo i Ive

wenadi¥s angand

30 WOHNIAN W.A. 2541

NFUNNUHIUAT

978/ 59 DUUVIUTIFFUL LYNUNINK] WAVNNAA NFANNUHIUAT

W.f. 2563 IAsHAMAnsada (ATHIMansInYAs
LATNSNENT) WM INOSBINEATNAAT

W.A. 2567 Inemansuriiuda (Mmssams ladaand

wazTaglniu) urInerdesn






	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	สาราบัญตาราง
	สาราบัญภาพ
	บทที่ 1 บทนำ
	ที่มาของความสำคัญและปัญหา
	วัตถุประสงค์การวิจัย
	ขอบเขตงานวิจัย
	ประโยชน์ที่ได้รับจากการวิจัย
	นิยามศัพท์เฉพาะ

	บทที่ 2 ทฤษฎีและงานวิจัยที่เกี่ยวข้อง
	ทฤษฎีของการจัดเส้นทางเดินรถ
	งานวิจัยที่เกี่ยวข้องกับการจัดเส้นทางเดินรถ

	บทที่ 3 เครื่องมือและวิธีการดำเนินงานวิจัย
	ขั้นตอนในการดำเนินการวิจัย
	การเก็บรวบรวมข้อมูลเพื่อใช้ในงานวิจัย
	การสร้างเครื่องมือเพื่อนำมาใช้ในการจัดเส้นทางเดินรถ
	การสร้างสมการทางคณิตศาสตร์เพื่อใช้ในการจัดยานพาหนะเข้าสู่เส้นทาง

	บทที่ 4 ผลการวิจัย
	ผลลัพธ์ของการดำเนินการเก็บรวมรวมข้อมูล เพื่อนำไปวิเคราะห์ข้อมูลตามวัตถุประสงค์ของการเก็บรวบรวบข้อมูล
	ผลลัพธ์ของการจัดเส้นทางเดินรถด้วยวิธีการจัดเส้นทางเดินรถรูปแบบต่าง ๆ ที่ใช้ในงานวิจัย
	ผลลัพธ์ของการจัดประเภทยานพาหนะให้เหมาะสมกับเส้นทาง
	ผลลัพธ์ที่แสดงต้นทุนรวมของแต่ละวิธีการรายวัน

	บทที่ 5 สรุปผลงานวิจัยและข้อเสนอแนะ
	บทสรุปงานวิจัย
	ข้อเสนอแนะงานวิจัย

	บรรณานุกรม
	ประวัติย่อของผู้วิจัย

