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Abstract

With the popularity of mobile internet and the rise of Pinduoduo's "group purchase discount" business,
community group buying has become a popular choice for online shopping among people. Community group
buying achieves bulk purchases of goods through online reservations and offline delivery, reducing product
prices and providing consumers with affordable prices. The community group buying point selection
proposed in this thesis can effectively reduce delivery distances, lower costs, and provide competitive
advantages for enterprises. At the same time, optimizing the logistics distribution path of agricultural products
can effectively reduce distribution costs, shorten delivery times, and significantly increase logistics
distribution profits. Therefore, research and implementation of community agricultural product group buying
point optimization and distribution path planning systems have important theoretical and practical value.
Based on the local community group buying needs in S City and comprehensive research from both domestic
and international sources, this thesis focuses on the research of community group buying point selection and
distribution path optimization. In terms of group buying point selection, choosing a more optimal solution
helps to reduce overall delivery distances and service costs. Additionally, the optimization of agricultural
product distribution paths is closely related to costs, time, and profits. Finally, this thesis designs a graphical
user interface for a well-performing group buying point and path optimization simulation system to meet
practical needs. In summary, the work of this thesis is mainly divided into three parts.

(1) To address the issue of community group buying node selection, this thesis proposes a novel chaotic
Boltzmann sparrow search algorithm (CBSSA), which effectively reduces the delivery distance and service
costs of community group buying node selection solutions. Additionally, this thesis designs a new community
group buying node selection model, taking into account real-world location conditions and the service costs
of community group buying nodes. Subsequently, this thesis builds a testing environment for optimizing
community group buying node selection using MATLAB software, and compares the proposed algorithm
with classical genetic algorithm methods. Experimental results demonstrate that, across multiple
experimental scenarios, CBSSA reduces the delivery distance and service costs by at least 5.9% and 11.65%,
respectively, compared to traditional genetic algorithms. This indicates that the CBSSA community group
buying node selection method proposed in this thesis effectively reduces delivery distance and service costs.

(2) To address the problem of agricultural product distribution path planning, this thesis proposes a novel
Quantum Ant Colony Optimization (QACO) algorithm, which effectively reduces delivery costs and time
while increasing economic profits. Additionally, a new agricultural product distribution path planning model

is designed in this thesis, along with a novel evaluation function. Furthermore, various experimental scenarios



are set up to compare QACO with the latest improved Ant Colony Optimization (MACO), Variable
Neighborhood Search Ant Colony Optimization (VNS-ACO), and classical Ant Colony Optimization (ACO)
algorithms. Results show that, in a scenario with 30 community group buying points, QACO outperforms
MACO, VNS-ACO, and classical ACO algorithms by at least 5.68% in economic profits and reduces delivery
time by at least 17.09% while lowering delivery costs by at least 12.31%. These findings indicate that the
proposed agricultural product path planning method effectively reduces delivery costs and time while
increasing economic profits.

(3) Based on the above two important models and optimization algorithms, this thesis utilized the
MATLAB App Designer platform to construct a graphical user interface for simulating the optimization of
community agricultural product group buying points and the planning of distribution paths. The system
includes login interface, community group buying node selection interface, and logistics path distribution
planning interface. Finally, to verify the reliability of the system, comprehensive system functionality testing
was conducted, and all designed functions of the system were effectively demonstrated.

Key words: Community Group Buying; Agricultural Product Distribution, Community Group Buying Node

Optimization; Distribution Route Optimization; Swarm Intelligence Algorithms
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DAAE SR = WAk X G Al S AR 9B, S T — Pl T 5 sl s/ I il A5 28
Be ik B AR RS, i A% BV R, DAL R 7 RAE S A B bk, K
VY PR TR 5 1 S N M R E e 40 B B S DR AR A VD T ik AR LR R S I S IR
BT TR T B E T N, S IR LA AR Y, I R RE AT R, R T HB X R
SWIREIE R AR5 . KK A ZE NCOVE S 380 7 A3 2 A I SE PRI I, 4R &5 FE £
RIE, 3t 7 ool WO B SR AR, R G R IR B IE A, Y3/ R T 22V
SRR 2 K 5 NCOWA Sy 3 et by e i U0 A A5 A R 5 1 X0 TE 7] R 45 eSet i) U
B, A AR A BRI B AR A R R, SEEL T A & B S IR OR U . A5 RO
Pe T T SO WO BRI SRR AT IR TV, A AR T R IE I B AR AR A 1R
fem TR RE ST . TRIREE N2t T — oy (0 A 5 A 77 il R S T 2% BR AR A AL
F%, B K-means R TVEMEREF O E, Pl MEBLIE S AN H bR E
B, RSO SRR SR H PR R 2, B 2 SBT3 PR AR AR B 7 it TR S A
BAS . FRFBCIE R H 1. KELH 58O R R BV R Gk R GR A, 4
& MATLAB T H, SZHL 7 NS5 RSN IR, 25 7 N a3z maics.

CREEWAMOTE G K, BB RR ) RE — AT A S s ), BT
RS TR WIS . R Is SR, fEEAN, KA TRiE A "
MMk A ST T R E MR IA M 4%, I GRS R BT, AT REAS B i Ak 22 A
AT IR 2R, BORFE PR RIB S A . EE P, B 3 T AL AR R A [X 4]
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TR, BCI& A MR 1) dAB O 1 W ST R 3 R B AT L 25 A 3 it
. AT RIZEIRE R, TR T — RINE G EE 5 LR RIS, NIRE DR
LI R SR T 158

SR, IR TR AR R SRR 78 32 B AR T R Al DRI 2 [) R E 3 B A% 1P e [
FEd, e ISR DL R WAL X A I X A A O I 75 SR BB 2 AL AT AL, 2
ERIEMBCIETT S B AT TV 2 A RN R, IR EBLSEAATAT TAR
UFRIMRIR TS SR, ABRMARAFAEBCIZ AR I A B s I TAVR . BRI oL, JF
B 75 RE R b AL X B — BLSE 9 57 N IR OK, IXHR B — D BB IR — N
RGBSk, RERG ARG SR I S AR . ST S v B REE A2 A A AL X
P I b 55 R B S 25K

1.3 BXHREAS

AL S B N AR FURIIAR, S DA ANBY BOR AR S TR AR 7 i 4 X A
JEIAT M PR A X A1 08 R e AN B B AR AR Jr) R v, 58— AN B, i R X A A
Mo PR LI 5 1 B AL X B R E N BCIE BAn &, RSO R RRE R REEX S
X R R B AR IR A AT R 7, I B U7 VSR AR AE i 2%
PR, AR IX B Sk BT ZRE R Bl T B RS ANHN B, R R AR
Wi, LEI0HT VA dhis A . AR I ] AR s A E R R 2 e, 1R
B PG R AT B AR, AT B A AR YRR BT R &hE, K
WIS T AN EUIBEWATE RS, D9 DR i BUENE T AR N S 4t 7 SE i
WITR . AR F LT AEW T Fis:

1. A X R PR 5 B it

#E X AT sk 07 AR AR AR P S VDR LI B AR O EE AT R, AT T ST AR X
P ) PR R A DA R S ™ e R R B AT T0H9E . %68, AN SO T — MR IX ETY
REEAA, SR T3 HE X B sk B A BV, Jl el A XA A 7R SR &
Hr BRSSO RN T HAR R B E BTG, JF 4 H A 20 TR A% A B B 2 bR
AR 3 2 R AR RN, BT 2 i X A e #5807 R AR o e T IX AN AL IX ]
V)RR B A, RSB T — B Sk R R ER AT T B . R, FEIX
M B, ASCEER T T — MO 3R 2% 2 kR SRS (Boltzmann Selection Strategy) Fl
TRIARAGSEEE (Chaotic Srategy) F T3 i Bk 48 R FIE 1) 4 R4 R B 54 v Jm 48
FIRIT ARG, WA R+ X B i 407 SR RCIS P 5 RS AR .

2. A Bk B A RIS R 5 kst

AR FE L IE B AR LRI B i 5 A7 d AL X A O 2% (A% 0 o 8 I T S0 2 4L
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DX B FEAL T 58, AR SCERE M 1 S0 24 i Ak XA it A DX G 7o s AR S A
FERBLSEEER, Rl 7 — /A0 S BCIE AR LRI . Oy T e e s B AR 1 5 PR
AR BCIE AR AR« O3 I (8] 55 BCIE AN F O 1 PR BC B 42 7 SR 25 1) G BRE RE Hi
R, iRt 7 — e E bR RN, AR 7T o R O SR, R
B T ETH TR TS FIER B REE, WS B AR OAR TR, BCas i e B
SAST Bl ) 127

3. FEIX B AR AL 5 A dhBCIE AR IR 07 H AR SE i

N T EF A i AL DX MO 53 18] 5 Bl i (R 2 B, AT MATLAB
App Designer G I & — > B2 R4 B AL ST 1AL DR it B m AL R e ik s A L
KRG H ARG AN RGHAT TR, G H ARG SRS et A
MRS K LR, Wit RGUEFEIREL, 2yl KRGS RGEKARBLR,
A DX A1 i e AR R AT AR 7 i O A B A R R o = PSR O 2R G A D A
Xt IS R T PN BIF ST P9 2 R TS R s R R X BN S . A, iR GTIE W T
— SN AR BT RE, BIANX S AT MR TS B L P S A R B A A U T
ARG a, WHBT 2N RS RENK,  IF PR B TR 2 A4S

1.4 MRFGESFZL

1.4.1 AR 7%

RSB FTT R T B LR PIANES 2 BT . B S8R TR R g%, E g A
FEEAA g [ Py MR OCSCHR, AT D 17 PR O3S 1Y I 3 5 AR e DR G 1 sk B
BT FRBUIR . KREHB AR . WIH0 T 5 S A SCERYa A8 G &
PAREIE . FARAL R GBS, KR ST AR DR IR SCRR . V4 D 152 16 5E 1) SCHiR
FRSCER P B EAE R PRI RIS BT AN S . ARG b, o)
STk P AR SRS, S HRASSITRIE FE A 2 ) — ARk R B G A [ e

SRR R B AR O L PR AR R SRR IR I DA T VR E TR SR LR AR
RAFBREI A, KA XA R 3 3555 A7 bt O3 1 SE B 1) il GOR B . it
Hee TRMIEH, JF 6 52 H 3T RO RE SR HEAT SR, R IR X ] RBLER A\ B
i IR AZ
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1.4.2 QFH< A

ASCAERFT T B AR B Y B IE AT W B Al b, A0k ] P % i A X T Y 55 RE
RIEATIAG RS . T E A R 2 E T EBRE] 30T R0 Q8 85 X 384T Mk i ik
WG S YIRECIA A, ASCAL R T B ST A AR AR N R R A
BERF ST A BRI A S S ARG IR S5 HEAT 7RI T, TR, ARSCHR R T DA T
SE AL X A FUBCIE R AT, Sl T AR 2 A X RS, IR B G & AL X B R
7758, IR A ah IR B I P A G AR 7RO RIE S R . R DT R S AR
TAEG I B — B AR B A J7 SRR AR AN 7 v e S BEAR (1) 1) J, A SCARHE 41 X
A A = oIk 55 PN B s a3 H T IS SUE IR e Sk, B E T X EIE K
7 DO B A 0] R B 5 7. ARSCE LR A RE T AL X B s B AL E L R
FRA. BFEIRZRNN T HEEICE A, F5 1A B AR i P im Bl Ik B8 A% ] @ Bt
FN A ERUL, A ST AT 2 b R s

1. ARSCHEH T — Bl 0 W8 7 B /R 22 = 1% $F 8K 8 & B 7% (Chaotic Boltzmann
Selection Sparrow Search Algorithm), F] DAA 20 FEAR AT X [0 r e 3 07 58 B c ik R 25
FIIRSS A o[BI, ARSCIEV T T — AN 4L X e £ B AR . 1) H 5 2R 28
5 B8 T IS R A B AR A A X A T R R S5 AN S R R

2. ARSCEH T — R E B 5 5 (Quantum Ant Colony Algorithm), 1] PLH %Y
Hi ek /D BCIE AR A A] L R AT RE R M A BE AN o« AN SRRt T — AN B AR i Bk
FRACARIIAETY, e th 7 — R BR A

3. B R A E BRI SIS, A SCFE A MATLAB App Designer - &
RIThRE, FLIDIFEEE T — A28 B BT A T R L XA il [ R A % e % i 45 AR K
RGMERG . N BIGME R T — DB TR, A B Ab AT 5 4 7 2
A 55
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1.4.3 XELFHHE

|
| IR L 25 102 R RO e 5 | gﬁ::#:
|

[
|
{ |$|;\x‘u19\w,\',-;¢mm| 7 I A KL | :

EvE aiP Sl
HA AR

1

: [ wecmwgspemn | [ wmam ] o :
| I e ETcessafmtiAm |-
| | SO I :

| FESAE 0 5 A7 CPEN |
\oee———————=L 4 | : it

__________________ - | e

[ = |1 | {ltlr]

| sl | I
| Lo I i
: | e inpisss e s || g :

i 3£ FQACOI M)

I K T TR RUAN R B R 1 INTT st | |
| il Lo |
|
| [ wrmonmssmenwssn | : : :

e e

r____v____

[ wen | [ mmar | Do

| I
| s :
— — FEI R AL 5 27
: | s | [ s | RSB AG RIS | &
MATLAB App Designer I ”f‘
e _ po e
__________________ |
- |
| | L {45 | \ ! I
| - | e gk SR :
' | R ‘ | : |
\e e e/ _ _ b J

Bl 1-1 SRS
Fig. 1-1 Article structure diagram

1.5 WNXHASZH

AR SC A XA i W R A A S BEI& B AR ) R GE AT 7 5 S BN B AR, 3ty
NANADEN, HPFMH RS T

BIE, Hik. ZENR TAT A XBIEKN T SR EIR, 8 7 X7
b A A SRR T L, A 1 2 T AR IR e T s AT A B A AR A ) 2R ST R B o
BVERE S FFPEANSIH T AT S A 2R 2458

F2E, RGHRHRMEAR TAR. ZFAA 7 AR DR fh B itk 2 i
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1K A R 28 0k A ok A FH 30 A A XA R BOR L R 7  BE B AT AR R L B
R AL AR L& MATLAB APP Designer 7 & -6 .

3, FET CBSSA XM kR 7. TR AL XA f e A 2 ) 4
TR S IX B R T 2 SR AT R T .

B 45, BT QACO K= MBCIEBRAT IR TT V. 1T R AR ™ il P& B8 A2 A KA
IR . it AR R 7 vk B S 0 B AR R T A e R 3 T R T

B5E, REWIT S, HEWGERE 3 T 4 Frh s BN i
XEm &, ElERgG GUI FHRMITR, JFEAE IR RS LD Re s H i) Sem 7,
e Ja AT A I RS D Re .

For, SivSRYE, ZEMNTTASAN EEML TAE, HE TR X R ™
i B AR AL R IE AR R R G LA S AR, AR TAEIT SRS,
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25 HXEBILMBFAIIE

NT TR E BN A, A FE RN AR AL X A RS AR A
KN 2 S0 BT 75 WAH DG B Bt . BAR - ISR 70 38— 30 40 B i AR = it 4 X AT
eIy 25 IR SRR AL, WAL DX L 55 R i, BRAGAE DG DT R I e S s SR
PO VEUNA AL X A 0k 3 S A OCHEUR B 85 =304 VEAN A G A 72 B B 3% B 42 H0
%5 ARG 44 @b 7 B () MATLAB App Designer JF R V-G fixJa X A2 1 N & iE47
24 ok

DS o

2.1 XA SH & RFHEXE R

A DX P W I 2 3K O 5 AR R R 7 55 1 W 2 17 % 2 ) — o B R R A K0,
ARG RE S /INRE P S5 AL S A4 HAT AU 9% 75 SR I o R SRR, TR K T 5
MRS, XA o 1 R R, Iz 7 X FER R RE. 1
PGS MBUR BUREHES) T, AL X BIZ T 1 —fe ik A, 1 9 BEn il
[ e P AL X A AR 5100, BB, 2020 SRR T35 MIBURNBURE IHES), 15 4L X A1
R T — R AR A SR IERIO7 ., VY B3 SN LS At X A, T A RS R 3R e B A
WA AL X HE Al [ 17— fe ke N K. BF 2 2 A RS <% 2 S50k 55
A X R R T 2 HUEAE F7, OB, i T 9 E RIS R T AL
fﬂli[&g] .

A B LD “ S+ B 32 S0 A O, R T LT AR R AL A ey 14 )
91, N FERE IR, HARW PR EOE A, BT AFAIRRE, AT R
JRARVE A RRAS, G 5mAL RV B B0, MR e, A IX B AT A R AR
AV A, T E, T e R H A DR ACIE N R, o R A B AR 55 O
Af o Ak DX ] 5 25O, 38 I RS A 40 3 B e R SK 7y, S B e 207 i e
U, BIHAEA X B o 38 A S B A €, ARV AL AT B 3 Z I B ALty o Al TR
FEL KBRS EMER . BIKEREE. SEMER LR G
B A XAl Dy ) SR B PR ZR U2 Albod e A B S R IS S, 5 B Al 1 A X
JE BT R, PR XM B R s AR ST, ST ARE R S, BEBE A T ORGE, OF
I LR YRR PR

A X B & B RCR BIE shE IR B, BIRORE 3015 B 20 Ei ., &
et sl FaRESILARMITR, JRESE 11 SR ACES N ERc . KH,
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JOL P 16 B8 AP T LIS 0, R PR S LE L ST R, B S RS E KA.
KB AR 7 2 3P R R EALE . B FK Y i S DR R T EAE R,
X B LA N, RIS /NX R REEET R, @R U,

NTIE WA [FRRASE (1 44 X ) 32 3% 1) R (T 530, TR S R 24 R SIE T R 4 X A1
MRS T R, KXIERSVIT S T HIHEX FE 555 Be A% D5 Pitis AT b i 4
B JE  JER AL FAEA BE SO AR SO AL X P SO R R AT R R . Rk, AROSCiE
7 2023 4 5 F W HX B ARIA S E, BiEE=N8 W anlfE S a1k
FEIX I AU 2 S IE ROy, ST 100 22X A ST 1S P2 Bl 3% D I 2
B, PSS, AR ECIE R ORERMESLN 65 T, MR BEMEN
1780 G, HA-IX 1 55 A1 7= S LI 2T AL B 3 2L, LIRSS AR 5 A SC L% A 2
G, LF SRR N CLA e H b 23 5SRT BTSSR B A SR T R

2.2 #HXEM RiEFER R

MR A AL DX PR 55 J5E O, AR il B B D SR AR A 7 2l i Wi SR fc b 0 %
AL X B A, SERRYIBCIE, fa AL DT 7 e BB B 3R AR (R,
F— A B AL IX A 17 5852 5 A Uik K B RT3, AR LR I AT
b, P LIS Y RGE A E ORI G . SR, ER R A X T AT
Hr, WPRACIE AR R SUE R NI L AR 2 A R E ST R, AR XA
IR BC % 7 AR I RIS AN 5 A, TR Tl 28 (R P R R AR SR B A AR A
ZONPITECIE SR 1 S v R R AR SR . X R A MR AT A DX T i O A
B B EAE RN, P& N i Eh SR P # R 2 AP AW
I DX P 53l VDRI mURHE s n] AT RO AR i R gE 1 Is A

LA DX Y 55 AR SRS B0, R I 2 AT AL X W R e R AR . AR X
A S SR 2 AR X B R B AN 5 PR ) e SR T H AT A X A
WHE KT N N RN TR, EVHA S KRB B0 22 5 A 5
wryed, PIRECE S R R B N SRR SR 5 R R AR Horh, RS
EUCAE I 9% ShASHRIT5 5, AT DA 2 i ) R B A R, SR B R B Y
FRERTT 58, R i T R R SR v B i T SRR T ORI I, S I 5
FRITHS R % BT R, SRS T ) B I i iR ASE 18 18 0 0 S0 84 0 o X 2 I 1 2
A RE 2 I THE SRR A R I R, G HORAE FR B SRR E TR L R ST
I, B R AEIED G H R R REEMBCE R AL . ARG JE Kk U
THRE, 5 TR SCEL. XA E A D IR N, (E R A AR R
RN R R UM, LA R R I i Ui, TR, B, £

13



£ 28 HEXERIMBARTE BAFRFREFMILN

JE A AL AT RE DR R A IR e KM R 0, o DAFE - SRS ) A 4R 32 Nl = o8

R R R — MRS E, RIRIR B TR AL T 3R B AN St i £ 5
TP EIRRANFET, BREMBEE I NP KIENREE . KIHE S SR
PIf R AR SR AL R E ., MEREEE WS, RS HKEY . BN adE
L, AN TEA AL, DL B G F B BRI v B B 1) B AT
XML E AR TR B AT I SRR AR DA U A T2 IR N IS

N T3 A RIS PR A X A D e 30 I A vh 55, (R B e Bl 224 R S )4 X AT D0
RYVEFR, ARLAEFRDHIIL T S 17 AL X B 5 Be 1 00 5 Yiitis ATk s sz
Ja, JEFEAE ] CBSSA SENS A SCHIA X [ ri e FEA Y BEAT SR A

2.3 RE=EGACERERR

AT i IX A 6 A R ] R A2 DA BC A& AT b AR i 9 A T R R A B 452 [7] FL(VRP) )
o ZI R T 1959 4 Dantzig 1 Ramser BT, &1 H AR A ZOH R — 240 245
HAT BB AR, RS EREW N —Prhodik, @d—RI%)7 5, &AR L,
[ I A2 — 52 A SRR AR AL Ak H AR

A i AR DA RE =, ML 5 9 R BHGE K, A DX 5 SR 4% H AR Ry
Ko ARSCFTAIE FE R TR0 i A A 7 A X 11 WA P8 2 A8 7 o — 0 A 1 ) 2 S PR A )
AL (CVRP) o fEIXAN S, TEfiE ALK B Rk Z2 5, &EA
RORRIBCIE AR A, R e/ MU R BCIE AAS o AT B BRI 8] A0 B2 i P I ALk
AR, OSEIR— HAR, BHaB SR AR RS, HXAHRE, DR
PR MI LR, LR EIT 2 Fois ZOR M AT 000, X ARt Fe 0t T3 A ™ dh it
X A FCIERCR « FEARIE S A BT SEBn i X

A A AR O TS AR AL ) AT 7T, A A X SR e ) B
BRI Eo, SN BERRIT A Mg e e ERS 17—
R, JE I AR A O R, T DA B I s AR . R, BETIR
ST D7 iR Z T ] T R AR U e, T8 I A 2 X 2 AT S 3T 55 24k FR R A R R SRS
AT 7 — 28 NHE H i SCRE . gedh, R R SRR AR M O KRR s AR LA ) 1 2R 3
i, Wi Rk LR KSR BURSIESE, X EEEVERES (R B 1 I 8] A 3
BT HAUAR A5 R

R G2 ISR SR000% B8 e |z 4R S T A 8 B P 2 A R AR 1) R . L SRRRSR U T i L
fEFREVNBERIER R, JHELE B R MUK SLHLER AR I AL R,
SR, RO WORR SRR D R L BRI T R IRCR, (HE B 2. B,
WO SRR S N R IR i A, el AE I U R B . R A AR R 0L T

[_H,
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HR, ORI WCSCE AR 18, /7 BB I 18] 4 REFR BB AL A - BEAbh, 1248
FRICHE S0 T R A SIS AA BOM BURR, M L@ N SIS AL T IR 755K

LRE S, A @A IR T DASR BRSO 0 e AR5 1) 2 8 el RS 5 /N HLZ0 3R
SEAFBIRIE DL T o (B R AU G K, BB SR B R T R R
FE2 GURIBE N, ANIE TR ) fL. PR 2 31 e KRBl v 27 1 2 2R ARk
KA, TG T SLhRE AR IR R @A AR 1) 2 AR A R, (B VI ZRER B 2 S AR I 5 22
KEVE A, BExF S Ak X IR H 5 R &5 40 shBCIE AT WA AW AZ 4 1)
Fral, ARSCEFEAHBER AR, AT BREE IR BRI, B
BAT R R, TR R R A R AR A -

2.4 MATLAB App Designer FF&ES

MATLAB & —#i 1 MathWorks 2 ®] JT & TR AT, BAERCHOU R 2 .
EREEDRBEFEAMEEE . BUEITE .. EIEARE . 15 5 8B AR ] A 55
MATLAB 424t 7 £ Mg fE A M T R TR, {F15H /o] LA #4781 %
B B AE RCR A D REVE AL AT & AE TR N E 7 el 3R 52 0l

MATLAB App Designer & — MEEH RS, H T A& GUl MHREF, £T
MATLAB 4wf2i8 5 k. & v @ s AR o7 Nt foE R N HFET, FH A
A G AT ARSI R Rl oy MR A =y, 3B A 2 EE AL R 4. MATLAB
App Designer #2fit 7 tis i £, UEA), 2K BEBEMAL B ESEDIRE, EEHP
A DV FAMB AR BT AT R AR . BRI 4 1 BUE - S s BaAThRe, fEfH P
A DA Ty (5 i A5 FH A AR B AR

#3711 MATLAB App Designer A F[1ITHI ) FH P REME, V822 RO F0N G2 #0 4 FH ok
ITHAF RATITT R AN K R & B4 T MATLAB App Designer, JF& T I
HiEEEH KSR R, TPl HEei G 508 TR E AR IZ 3 7E T2, LA
P v B AE SR AR B R . R A R AR I SCAESIEE T MATLAB App
Designer, ¥ &%t Markov i F2 1) 70 Hr AT RAL S 230 7 ok, L AT AG St 230 &%
4t Markov AR M Hrah SR, N /KITEEE R4 ) E = A o3t 73R 3.
oMb K22 B I 2k B9 T MATLAB App Designer i1 7 —Fh it A1 il BT HOR 2%
MR R Ge, SCHL T R TBOKR 28 1 e R0 A 2 800800 T AL, AR IR A o7
TR PR R AR SR AL T — I v, RS R 2R A0 BT MATLAB App
Designer, JFK 72T BIM G FHEEMRME T H 2 FIFESEI RS, DA m i T
H ep 5% 5 25 4 D0 AL B HE 7 1k 5 2R . KOE B TR 22 i 5k BESI3E T MATLAB App
Designer 1K | — @M R &5 7 50 RS EE R 1 2 Pt iRl 77, 1@ S < 4
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EA AR, N TR RSt 7 — B iR Bk R

Zi L FTiR, MATLAB App Designer & —FEW. Z AR BT LR, &R
POV BN R, M5 05, H AT DUE i i 20 44 R 4z 20 AR Sk )
BN HERFEHE, RIS PLE R MATLAB & MITaE. H P Ew LB %5
MATLAB SR e N AR P Thae, LA R E 2 I IhRe K. SRkt MATLAB
App Designer N PR T —Fl A T mg P e, I REAS DRI ) i 52 B U
R, BT DR R AT R, LSS 2 M IhRe oK.

2.5 KBTI

AR FE AR T it A DX W EC IR AT MV PR A BE R VEAR A 28 1 R A XA = ot A AR
1 PRI B AR AR R G A G ER IR SRR . R 1 41 X H Il 55 1k e 5 HAT
Ko HIRNAT KT F SRR B ZME . BRI F, RENH TR
LIk BRAT A S AR EOR . B JG A28 1 AE R 4 DR 77 i [ R A A0 B T 3 B A28 R
LI 2 45 it 7 B FH 2 1) MATLAB App Designer A RZSF 4 .
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58 3 & £T CBSSA H4L XA ik X 77 7%

FEX AR — A A R, 2O EORES), ez kM. el b
WA DEF SR, R LA, i X E RAR AL SR A [ 1L 2
SR, ALIX B SRS Bk B g g B0 E . /£ S it X AWt KT+
X A A B e R RS P B 22 A I R FEIR AT AR R B IE A Y 4]
V) s A B AT DA R AN L B R IR RS . RS EEES . Rk, TR A X TR PR
BB 20 EE, W\ TALX BRI L T2 s mi Ak X B sk #E R &=, B
$E 1 T I8 RA A AR B AR

BRI, AL B ELRE 2 BAL X B fURFRd B R I 2 S B R 3R, #2H 7—F
B B R 25 2 % K B (Boltzmann Selection Strategy) A VR i fIt 4L 2R #%  (Chaotic
Srategy) , ] LLH T34 MR R EIA N &R R IEE, 2758 =7 R,
TR — AN AT SCH A X B S B8 . 6 T4 IX B s #2775 CBSSA,
AT DA R0 PRI mde #6077 R R SS BOAS « AT RE M /D ik s B ATk o 1) S AR
FEE . ARSI AXBEEAR S X IR AR A 2R B0 sk
g, MR s E R H R, HESh A X AT R . T A
BN TEAN AL X A m e PR Y 5 4 [X ) s 07 R A B

3.1 HXEM Rk FEE

3.1.1 =EERE

N T i PRAT X B R PR R ) 5 B, AW T X S TR o i s P 21 1) S B AR i it
AT WA E 3

(1) B X R R AL B e, BB s AL E A SR .

(2) A X B s S IL N D B e SRR, HLREWS RN B I i RV = K &

(3) B X P R A P AR PR Y, A T I 1 P S S Bl B 1 DL Y
B R B o

(4) +E X S AR 2 B TR R IX G5, FLA X I s AR 55 LSt ik e R
PO PRI AL X G P AL X T

(5) Ak X A4 X G 5 R B A S — A X R rg i, B2k X
P R 326 35 05 58 v A TR A% (A DX P s i P A0 0, U — 5 2 RO N A X A1 e 35
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TR, WIRIRS A5 5E RN

(6) M— X A s A kR, B 2¥E B O XN IR SS T SR AC A HE XA
PR B BT ()4 IX [ R AR R 55

BT IR, AT B AL X I 2SR PR AR A A A 3-1 For.

m Y HEEmLRRES

o mm M swsewixmns

M wntwixmEns

W i REANEEE

: -
O o »

oo

l___.m_

B 3-1 A X AT 5 1 AR
Fig. 3-1 Community Group Purchase Point Selection Model

3.1.2 St XEM R R 2 RE R LK BARE

FE DX A SO 77 SR PRt T AN X A R ) R A P B . P
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Fig. 3-2 Process diagram for selecting community group buying points based on CBSSA
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Fig. 3-3 Distribution Map of Community Group Purchase Points
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Tab. 3-1 Information of Community Group Purchase Points

AR E R/RE kg L BERE CGikg)  SHOLARER (km)

(45, 48) 34.3 1 5.35 3.2
(54, 47) 64.2 1 6.33 5.2
(41, 43) 71.3 2 481 4.7
(54, 41) 53.9 2 5.35 9.4
(41, 58) 42.1 2 6.33 10.3
(55, 37) 73.2 3 7.12 12.5
(41, 43) 442 2 3.22 15.6
(57, 38) 213 3 6.31 11.5
(55, 34) 11.3 3 3.67 13.8
(14, 45 5.1 22 3.22 36.3
(13, 25) 12.9 23 4.22 45.6
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Fig. 3-4 Community Group Purchase Point Selection: 70-20

27



55 38 ET CBSSA WM XEAMIEFETE BAFRFREFMILN

100-20 525675 57 T 4L X [0 s ife PRt 1

90 -

O AR (R AL X T
o ik ¥ AL X 1A I R
80 - . gl 1EE IV
70 -
60
50 o . C
40—
30+
20~
10 | | o | | |
0 10 20 30 60 70 80

40 50
Kl 3-5 A X W ROEF 7% 100-20
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Fig. 3-6 Community Group Purchase Point Selection: 100-30
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Tab. 3-2 Genetic Algorithm Parameter Settings
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Tab. 3-3 Optimization percentage of distance and service cost under different experimental backgrounds
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Fig. 4-1 Agricultural Product Logistics Path Planning Model
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Fig. 4-3 Delivery route details for agricultural product community group buying: Select 20 delivery nodes
from 70 candidate points
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Fig. 4-4 Delivery route details for agricultural product community group buying: Select 20 delivery nodes
from 100 candidate points
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Tab. 4-4 Agricultural product delivery route details: 100-20
LR [ S EFHBE
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3 0—-1—-12—>5—->18—8—0 93.32%
4 0—-17—-15-6—>13—-3—>0 69.63%
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Fig. 4-5 Delivery route details for agricultural product community group buying: Select 30 delivery nodes
from 100 candidate points
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Tab. 4-5 Agricultural product delivery route details: 100-30
B [ S IR
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0—3—-11—-12—-22—-8—>25—-0 88.67%
0—-16—17—-9—-13—-21—15—-0 82.13%
0—-24—-30-6—>26—27—18—0 56.91%
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Fig. 4-6 Comparative Economic Profits

# 4-6 QACO 5 HARFIVEAEALTANE FxT ek
Tab. 4-6 Comparison Table of QACO with Other Algorithms in Economic Profit

Hik% LRHR: Rk R-EREER
70-20 10020  100-30  100-40

MACO 721% 824% 738%  5.87%
VNS-ACO 878% 6.64% 5.68% 6.11%
ACO 15.41% 13.98% 11.85% 10.65%
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Tab. 4-7 Comparison Table of QACO with Other Algorithms in Delivery Time

R KRR Rk R -EhRE A
70-20 10020 100-30  100-40

MACO 9.49% 14.81% 17.09% 8.39%
VNS-ACO 14.55% 20.74% 22.31% 11.77%
ACO 27.21% 35.66% 32.10% 21.15%
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Tab. 4-8 Comparison Table of QACO with Other Algorithms in Transportation Costs

B4 KW R RIE R -E R E R
70-20  100-20  100-30  100-40

MACO  2124% 27.56% 17.12% 1537%
VNS-ACO 1531% 23.85% 12.86% 8.56%
ACO  3453% 39.15% 25.95% 23.32%
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Fig. 5-1 Business Process Diagram
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Fig. 5-2 Functional Decomposition Diagram
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