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Abstract

The correct location of the warehouse can not only improve the transportation efficiency, but also
reduce the transportation cost, which has an important role in the transportation of goods. By in-
itializing the distance matrix of ant colony algorithm and iteratively calculating the shortest dis-
tance between inaccessible customer points, this paper realizes the improvement of ant colony
algorithm. Compared with the traditional DBSCAN clustering algorithm, we take the shortest Dis-
tance matrix as the input of the algorithm, and propose an Adaptive DBSCAN algorithm based on
distance (Distance_DBSCAN), modify the core point selection strategy, and realize the improve-
ment of DBSCAN algorithm. According to the clustering results, the ant colony algorithm is used
again to give the warehouse location and the shortest path strategy for each category. Experiments
show that the Distance_DBSCAN algorithm proposed in this paper can correctly separate noise
points, have a good ARI index and low time complexity, and can effectively shorten the total clus-
tering distance. More importantly, this algorithm is more in line with the practical significance of
cargo transportation warehouse location.
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1959 4, Dantzig 1 Ramser 1 {X$EH T -S4 (VRP) 81 2], Wifal 4k 12 i % 420 21 AR S5 A A L
BN AU I S . 1996 4F Martin Ester %42 H1 7 DBSCAN 50E[3], ZH L& —FL B % E
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FERATVE[10] [11] [121500 A3 4 R St fids U7 iENFE )T 35 RS A, HAE FHRE Rl
S — b NI SRR G R S, XHF VRP W EHRAR, 8 & A 4 /N SEE 24 F
A LMFAIE—EAS B, 70 SRR R A LR 3A[13] [14]0 7E XS HAB W G, B AN 2 51
DBSCAN FUEESE FEIFRETE, ATAEHVFZ R VRP W17 5. 4R35 [151F]H DBSCAN %3
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HRAE A SCHIRIE T R B, K43 (1 5256 K1) Fl DBSCAN Sy b SRR (1 PR B 1500590, B HAR0  2 T8) 1)
R PR 25197, 17 75 S B 1] R, BR PR 28 AN BEAR U M AR SR W b 2 (8] 328 3T « AR SCHR HH —Fhi BT Distance
H 3% N ) DBSCAN H.7J(Distance DBSCAN), R 1 [E5 734 2 I Lh AR bR N2 7 sl g Sr B ik s,
HBIVIAA T SN AR s A B S, ST ORI BT R T 2 IR (i e B AR, SRS
i Distance_ DBSCAN LA AW O £ 530 2 H bR 255, TR FH SERR R FR AT 26 R BRSS, 15 B FE G
AT S AR L ) SRS 25 SR di i i AR 5 50 114 T %85 FE 1Y) DBSCAN 5287774 DL K K-means R T7% 1L
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2. BEREBMEEMR
2.1. BEER

2.1.1. VRP [B]E&

Versatile Routing Platform (VRP) i @ B[l g 24026 45 n] i, 212 5 5 AU B 2 AT 9 1) 2 — o i 00
ARy BRECE L ROy — R, & EMA AR R T R AR, i — R
TEE Y, HAUEMIATE L. T BYECIE 0 1) H b 2 BERE R R S IR, BT — B LR
N, IABNE WK AR R AN FETRE RO SR H . HEEEE A 1

Figure 1. VRP diagram
1. VRP R EE

K1 D1, D2, D3 ABRIECIE G0, 1~13 MR AE, AR RE, #1758 bt
Yzt EFEMH K.

2.1.2. SEEENL B

A R bk ) R 1B 2 2 TR A LI IR R —[20] 6 12 7] R ] IR N FE A e bk s R] Sk XSRS bR
BEEARZMHRATIE T, DL IS 5 AR A B3 sk iR 45 AT e L B S RS TA B i KAk o B Aw, @it
BT B RESE, WKUCRIEVIRBCIE T R AR s sl e . BRI S5 2, NI & BERRI A0 Y
ZRLER
2.2. Distance_ DBSCAN 3% (DDBSCAN)##iR

2.2.1. WEEFEM DBSCAN HiEhiid
WUHE 52 (Ant Clony Optimization, ACO) & — MR Be AL 5%, 12 50E T 20— R B R R e
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DBSCAN 5322 — M A E B RREE, ZREEASZR R, e B Ao S %
T8 (5 58 ) LA 7 SRR M, IAREAS (1) 85 B 1) A JEE SR SRR AR B R AE S, FRRE TAHSRFEAR AT Y e
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2.2.2. DDBSCAN E%igit

(a) oS3t B U SEVE ) Ui X R 0 A B

WSCRE RV A 700 MR AT s A B 45 FH A A2 R BB 25 (Buropean Distance) AT B3 1M, M sEhr Wi fiid
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FEMG S R GE R, B4R LIS B R S R T R [ I R B, Bl AN BRI
OB A CHE B RTR, 2 p(0<p<I) NMEEREREE, m NIELEAEL HEREHFE M
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Y, (t+n)=(1-p)x Y, (1) +AY,

m @
k
AY, = }H AY}

WIUEAZE P I B R P R By S A

WIR—, WIIBWEESE. W E m. BEEF T o BERERET p« BREEET S .
B RNIEARIREL Maxiter. &7 A4FR W46 B IAHFE(Direct to the Matrix) 5

IR, AT BRIk E TR—ANHR A, SREREPLERE—A UET% S Uk
REBLIA IR % 7 i, BRI P WG [ 56 B A s, ARk B T 1k

HR=, HATEERER . AT, PR EMSBCE S KRR E L, Il S ETn R g
bestrode, HHI{E B HIKE

IR, HWe B IEFE . i FEAREUD T R ORGERIEL,  BOLAFAER P Z B AN BT, WS
i e o AR e s, EARIREIN— (iter = iter + 1), IR[EBIE —, FMMEILTHE, il e,

IR AP AR i SRR T A Gt AR, tis AT I R WCSOE AR, JRIR Rl
16 25 Hi B (Shortest Distance Matrix) .

(b) DDBSCAN %%

fE4i 1) DBSCAN JKRHE L, EFTIZ O RUEEER), — ol s P AE R PR B 2 5 /N T Eps,
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Figure 2. DBSCAN schematic diagram
[E 2. DBSCAN JRI[E]

T I DDBSCAN SRR mE 3,
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Figure 3. DDBSCAN clustering algorithm flow based on ant colony algorithm
B 3. ETFUEE AN DDBSCAN BB AR

DDBSCAN HER B 41 F B s :

ALGORITHM1: Pseudocode for the DDBSCAN algorithm

Input: DC:Dataset=(x,,x,,+,x,, )

Input: ¢ :Radius

Input: min Pts : Density threshold

Input: dist: Minimum distance matrix #7he shortest distance matrix obtained by the ant colony algorithm
Data: /abel:Point labels, initially undefined

Output: CD: Cluster division

Initialize: core object collection Q=¢ , number of cluster K =0, unvisited sample collection I'=DC, cluster division
C=¢

foreach point p in I' do# Iterate over every point

|if label ( p) # undefined thencontinue# Skip processed points
| Neighbors N « RangeQuery(DC,dist,p,e) # Find initial neighbors
[if |N | <min Pts then # Non_core points are noise

[ label(p) < Noise
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Continued

|| continue

| C < next cluster label  # Start a new cluster
| label (p) < C
| Seed set Q< N/p # Expand neighborhood

[foreach point g in Q do

|| if label(q)=Noise then label(q)<« C

|| if label(q)+# undefined thencontinue

|| Neighbor N eRangeQuery(DC, dist,q,s)

label (q) «~C

[| if |N | <min Pts thencontinue # Core_point check
[| Q«QUN

Output Result: CD={C,,C,,--,C,}

DDBSCAN #4457y 4 22 .

ALGORITHM2: Abstract DDBSCAN Algorithm

Initialize the ant colony algorithm distance matrix

Calculate the shortest distance matrix and replace it with the DBSCAN distance matrix
Computing neighbors of each point and identify core points

Joining neighboring core points into clusters

foreach non_core point do

| Adding to a neighboring core point if possible

| Otherwise, adding to noise

3. KUABMGERI R
3.1. [EREVEA RS

AT VPN RIBERIFIR, ASCHINCL T Rbs, F TR BB RBR M 4
3.1.1. EMEHK21]

R——WNREMDEE, REABITEI RN ARG HR:

& 8 # £ (Silhouette Coefficient, SI)AEHHIA TG # DI IVFE ERIH MW LI TEIR . HALE A P Al A
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SO (o)) v
Horra (i) fREAEEL, S AR
a(i)= ﬁédis(i,j) “)

JRSGEEA AL R AN RA R HAREA T, dis(i, /)RR i 5 BRES. T (i) 75 2 Py b RS 21 2
AMEA, (i), (i)} » TR PERNMOE AR LR
FiTEL, S (i) Wt — B R A (5):

1—% a(i)<b(z)
S(i)=10 a(i)=b(i) (5)
%—1 a(i)>b(i)
%Eﬁ%i&s(z‘)e[—l,l] KB SRR LT

3.1.2. IE7ELEE
F %’éﬂmfntl:mhf SRR R, MRS A S BEANEEEEN LG B VP SRR AR R — AN R
brZ—, 1EE R LN T .

3.1.3. B =EHER(19]
n ARGIEL, §=(0,0,,-,0,}» BBU ={uuy, 0} FV = {v,v,,0, v} TR S HHEAR
sy, Bl e =5 =y, wou =@=v oy Iilil<izi <R, 1<) <C.
Hor L A B(R):
a+b

R= o2

Q)

Hrbn RFEARSEL

YT 1 = 55520 (Adjusted Rand Index, ART) SOPRRHE 22 18 R4, WA 22 18 R BB ARTY (1)HE 43 A N B
MUBERL, BI U A1V IR NBENLET, R4 25 S AN R i B s 20 B 2 [ 16, AN bl R 2RbR 2 b 1
AL, WEITRWART)FR:

RI-E(RI)
max(RI)—E(RI)
o ARTUEVEEDN[-1, 1], (EREE 1, RIBCRMET .

3.2. aEMEMEZESH

PiiaEHER IR YE LR 1, EASC RS, 38T 30 MRS, RN 5 k.

ARI =

Q)

Table 1. Properties of the dataset

* 1. BEEREM
WA FURL A idis
A 2 4S JE A7 B R 30 5 2
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Table 2. Parameters of the ant colony algorithm

=2 WEHEESH

B 18 EPpe
distmat 30 x 30 (1 B FF FITA 45 i (05 B i bk ) 2 10 f1) 5 R P 20 S B
numant* 45 LELE Ve
numcity 30 & HE
alpha 1 FEREERERET
beta 5 Je R B R R R T
rho 0.1 EISEN Ry 3tY S
Q 1 FERERR A E
iter 0 BNV €t
Itermax* 500 I INTEINVE:

etatable 1.0/(distmat + np.diag([1e10] * numcity)) 3 KERECERE, RIS 1 AR BIAERE j FIHAEFRRE

3.3. DDBSCAN E 458

K 4(a), A SEBREEES WIAGLAERE, 240 500 R, THIEEKE MR LR K E WE TR,
H A RIS ARENL) 270 R e A A Bl meEERERE N 19,587 [ 4(b) N R B AR A
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Figure 4. Iterative process of the improved ACO algorithm
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Figure 5. DDBSCAN clustering results
[ 5. DDBSCAN R#&LER

1] DDBSCAN BT, HRmes b T3, el G EREENL 8, fERP—It0h 5 2%,
AT BT IERAE ARSI E, N T R L — B a B G ), R S 28 (A
X BT IR AR I B 2, Wi S ) D1 AT D2,

K 6 it 0 7~ DDBSCAN HZRFE SRR, i F OB S5 S0 AT 2R IR B s 4R, ek &l 6 T
N, BE it EAA RN 19,030,
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Figure 6. Shortest path obtained by ant colony algorithm after DDBSCAN clustering
6. DDBSCAN REFEHHE ARG RIGHE

K-means FIEIEX AR AT REHT, K FTH Bl sE TR G, TERBEAE AP AR TS £,
TE— DRI N TR BN, WERE/N; 1Mi7E DBSCAN 575 F1 DDBSCAN kil 556 B /%L
I, WS s FEATEAR AT — AN N, X P AR R SR E R W K-means A 8UUF 525 R L. TTE ARI
5340 I, DDBSCAN HyE13 2 1) 5K R GBS R o0k, 2 8UHECT K-means HIEA BN
Ft, [FE, DDBSCAN HE S [ A BERAK, 410 W& 3.

Table 3. Comparison of algorithm performance

3. BIRMREXIEE

ik LAEES | Mg L ARI K IBAT I TR
K-means 0.305 / 0.590 0.01
DBSCAN 0.295 0.2 0.7122 0.01
DDBSCAN 0.295 0.2 0.7122 0.00099

WA R A SR R ERFE N 19,587, 45k DDBSCAN 55215 3] 1 B ERFE N 19,030,
AT LB WO B S B R > 557, HAF— AR R AR B BE FE /N T SR T K-means Hi45 1,
W3R 4. GEEE 3 AR 4 WA IZEE B — e .

Table 4. Shortest path distance comparison

4. RIEHWERIETLE

Hik ) 1 25 2 29 3 27 4 K55 MR
ISR Y / / / / / 19,587
K-means 1116 4890 6434 4344 3748 20,532
DDBSCAN 1116 4779 6060 3881 3194 19,030

4. &8

B SEBR G PR RE 1) /8, ASCHE H BE T Distance Hi&E M ) DBSCAN 55 (DDBSCAN), @it fefit&
JSTI R BRI G BEFEAE FE,  E O BRI GG (5 B R AT S g, PSR R I a R P AR
REPH P ELIAIOBE B8, B ARWIEAR, A HREE B AR RE, BEJ5 i H DDBSCAN RHKH L, wikxt
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R, B A2, IRTF A RIRGE IR F R WO S E T R — R B R AR R, l I AR
FAFIE RS FE, B T AL DDBSCAN SETE R, A LAIERG /> B0 i, i) & 2 AR,
XPREREE R DBRAR A UGS, BN PR G b A . 5 S BN HE SR R, AR SR 30
A ARG R 4S FEHET IR SE, 76 5 10 AL PR FE o mT U B 22 6 0 s, LR U AR
SRR, WRHMT 2 RSEOAT, DIRERESH

E&WmE

TG BRI 4 H IR R E S IH (YDZI202201ZYTS585);
AR BET RE TR T H (2022C047-2).
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