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Fresh Product Distribution Route Optimization Based on
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Abstract: Fresh products have higher requirements for timely delivery due to their short preservation time. An important issue to be
solved by the fresh e-commerce in the online to offline business (020) mode is the logistics distribution planning of the goods. The
increase in the transaction volume increases the difficulty of the distribution planning. In order to optimize distribution route of fresh
products and find the shortest distribution path, the path optimization model was established based on the network theory of distance
matrix multiplication and the algorithm was proposed. Finally, a practical case is used to illustrate the application value of the model.
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Tab. 1 The distances between v; and communities (unit: km)
V1 V2 Vs Vg Vs Ve v7 Vs Vo V1o V11 V12 V13 V14 V1is Vie
() (YT R (PRI CRAETD (GEIETD) CRETT) (1D ORI (R CRHMT)

V1 0 097 03 095 1.1 3 1.7 1.4 2.9 2.7 2.6 23 2.3 2.6 0.6 1.6
va(PG1]) 0.97 0 1.3 14 1.3 2.7 0.83 13 2.1 1.5 35 32 33 3.6 0.36 12
V3 0.3 13 0 1.1 1.3 2.7 1.9 1.9 32 2.6 2.8 2.5 2.5 2.8 1 1.8
Vg 095 14 1.1 0 1.1 34 1.8 1.9 3.1 2.5 2.6 23 2.3 2.6 1 1.7
vs PEREI]) 1.1 1.3 13 1.1 0 4.1 1.3 2.6 2.6 2 2.8 2.5 2.5 2.8 1.6 1.1
ve (R1]) 3 27 27 34 4.1 0 33 1.8 3.8 4.1 4.8 3 52 4.9 22 3.8
vy (AR 1.7 083 1.9 1.8 1.3 33 0 2 1.3 0.77 4 3.7 3.7 4 1.1 1.1
Vs 1.4 1.3 19 19 2.6 1.8 2 0 2 23 4 3.6 3.7 4 0.88 24
vo (RIEID 29 21 32 31 2.6 3.8 13 2 0 0.59 53 5.1 5.1 54 23 24
vio (EIETT) 2.7 15 26 25 2 4.1 0.77 2.3 0.59 0 48 4.6 4.6 4.9 1.8 1.9
v (RETT) 2.6 35 28 26 2.8 4.8 4 4 53 4.8 0 1.5 1.1 0.54 32 39
vi2 (1)) 2.3 32 25 23 2.5 3 37 3.6 5.1 4.6 1.5 0 2.1 1.6 3 3.6
viz (REE]) 2.3 33 25 23 2.5 52 37 37 5.1 4.6 1.1 2.1 0 0.68 2.9 3.6
vig (PEFEETT) 2.6 36 28 26 2.8 4.9 4 4 54 4.9 0.54 1.6 0.68 0 33 39
V15 06 036 1 1 1.6 22 1.1 0.88 2.3 1.8 32 3 29 33 0 1.5
vig (REET]) 1.6 12 18 17 1.1 3.8 1.1 24 24 1.9 39 3.6 3.6 39 1.5 0

1 vy WE A, dg) For v; B vy P HIX AR
RPLALHT VT AR R

BB vy~ vy (FEAETT) BRI WA BE 85 al'), =
2.7 km, X HBEATLL:

(1) MES A2 PR, o vy ~ vy (AL
1) IR g dl)) = 2.7

(2) FIH Dy B &g T 2 R1E4R

d(2) _

. 1 1
LlO'_ligg%G{dgg *‘déio} )

v B RURTAR R 5 53 0l k-
(d\"))1x16 = (0,0.97,0.3,--- ,0.6,1.6),  (6)
1<s<16
& HENE vio (LT IWIAREEES 5350 A
(dY)16x1 = (2.7,1.5,2.6,--- ,1.8,1.9), (7)
1<s<16

s 1 0 AR R A R A A

{dY) +dpbixis =

(2.7,2.47,2.9,--- ,2.4,3.5}, (8)
1<s<16
SYE R HCHR AT 5 % A 1 95 A o B M
), = min {d}) +d}} =24 (9

1<s<16

(3) Wid 2) FERIENPHEE D, #1T T2
32 D, [A) ks

difto = min {di¥) +d (10)

(d*)1416 = (0,0.96,0.3, -+ ,0.6,1.6), (11)
1<s<16

(dP)16x1 = (2.4,1.5,2.6,--- ,1.8,1.87), (12)
1<s<16

{d?) +d%)} = (2.4,2.46,2.9, -+ ,2.4,3.47), (13)
1<s<16

difo = min {diY +do} = 2.4 (14)

4) BT @) Q) TREERIFAR 8, RWIHE
RIEFRAL, SFR (3) AT EE Dy 347
BB EARR] Dy, B vy ~ 010 (PEAET):

B . 3 3
difo = min {di? +d)
(d5)1x16 = (0,0.96,0.3,- - ,0.6,1.6),

1<s<16
(d®)) 161 = (2.4,1.5,2.6,--- ,1.8,1.87),

1<s<16



292 S T b R R 2019 4 %5 36 &%
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Tab. 2 The distances between points after route optimization (unit: km)

U1 Vo V3 Vg Vs Ve U7 vg Vg V10 V11 V12 V13 V14 V15 Vie
(H517) (PR CGRID (1ErTD) CRAETD UIErD) CRETD (1Y) RN (PE#TD) KM

v 0 09 03 095 1.1 2.8 1.7 14 29 2.4 2.6 2.3 23 26 06 1.6
ve (W17 096 0 126 136 1.3 256 0.83 124  2.09 1.5 3.5 3.2 3.26 356 036 12
vg 03 126 0 1.1 1.3 2.7 1.9 17 3.19 2.6 2.8 2.5 25 28 09 1.8
Va 095 136 1.1 0 1.1 3.2 1.8 1.8  3.09 2.5 2.6 2.3 23 2.6 1 1.7
vs (MFEI]) 1.1 1.3 13 1.1 0 3.8 1.3 248  2.59 2 2.8 2.5 2.5 2.8 1.6 1.1
ve (RIT) 28 256 27 32 38 0 33 1.8 3.8 4 4.5 3 5.1 46 22 3.7
vy (WUEEI]) 17 083 1.9 1.8 1.3 33 0 198 13 0.77 4 3.7 3.7 4 1.1 1.1
vs 14 124 17 188 248 1.8 1.98 0 2 2.3 4 3.6 3.7 4 0.88 238
vo FRIEIT) 29 209 319 3.09  2.59 3.8 1.3 2 0 0.59 53 5 5 5.3 23 2.4
vio (FdLIT) 24 15 26 25 2 4 077 23 059 0 477 441 447 477 18 187
vin (KMl 26 35 28 26 28 4.5 4 4 5.3 477 0 1.5 1.1 054 32 3.9
vig (F1T) 23 32 25 23 2.5 3 3.7 3.6 5 447 L5 0 2.1 1.6 29 3.6
vis (R 23 326 25 23 2.5 5.1 37 37 5 4.47 1.1 2.1 0 068 29 3.6
vig (BT 26 356 2.8 26 28 4.6 4 4 5.3 4.77 0.54 1.6 0.68 0 3.2 39
v1s 06 036 09 1 1.6 22 1.1 08 23 1.8 32 29 2.9 32 0 1.5
vig (KM 16 12 18 17 1.1 3.7 1.1 238 24 1.87 3.9 3.6 3.6 3.9 1.5 0

®3 AR
Tab. 3 Optimized path distance difference (unit: km)

[i B 22 {8 (BR7: km)

V1 Vo V3 Vg Vs Ve 0k d vg Vg V10 V11 V12 V13 V14 V15 Vie
G UMD R (PR CRAETD (AT CGRMTD (BT R (T (AHTD)

v 0 001 0 0 0 0.2 0 0 0 0.3 0 0 0 0 0 0
ve (W17 001 0 004 0.04 0 0.14 0 0.06  0.01 0 0 0 0.04 004 0 0
vs 0 004 0 0 0 0 0 02 001 0 0 0 0 0 0.1 0
vy 0 004 0 0 0 0.2 0 0.02 001 0 0 0 0 0 0 0
vs (TAHETT) 0 0 0 0 0 0.3 0 0.12 001 0 0 0 0 0 0 0
vg (1) 02 014 0 02 03 0 0 0 0 0.1 0.3 0 0.1 0.3 0 0.1
vz (AFETT) 0 0 0 0 0 0 0 0.02 0 0 0 0 0 0 0 0
vs 0 006 02 002 012 0 0.02 0 0 0 0 0 0 0 0 002
vo (KAL) 0 001 001 001 001 0 0 0 0 0 0 0.1 0.1 0.1 0 0
vio (FALIT) 03 0 0 0 0 0.1 0 0 0 0 003 013 013 013 0 003
vin (KM 0 0 0 0 0 0.3 0 0 0 0.03 0 0 0 0 0 0
v12 (F[]) 0 0 0 0 0 0 0 0 0.1 0.13 0 0 0 0 0.1 0
viz (RHEI 0 004 0 0 0 0.1 0 0 0.1 0.13 0 0 0 0 0 0
vig (WHIT 0 004 0 0 0 0.3 0 0 0.1 0.13 0 0 0 0 0.1 0
V15 0 0 01 0 0 0 0 0 0 0 0 0.1 0 0.1 0 0
vie RENT) 0 0 0 0 0 0.1 0 0.02 0 0.03 0 0 0 0 0 0
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