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VCST-RCP vs Baselines Across Scenario Categories
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BEGETHRN (BT 100 YOIiF9E) . MAFIREAIG 5/ B PR E(E; B s B SR SREEM T R (5 H).

TABLE 1

RSy T SN IR RS S el IR =y SO I

Scenario Method Distance [km)] Packages/km Makespan [min]
Hungarian 0.47 (+4.4%) 17.3 (+8.0%) 3.39 (+9.7%)
JNE#SE  OR-Tools CVRP 058 (+28.9%)  13.9 (+26.1%)  4.23 (+36.9%)
VCST-RCP 0.45 18.8 3.09
Hungarian 0.75 (4+5.6%) 10.8 (+9.2%) 5.20 (+34.7%)
JINFRH OR-Tools CVRP  0.91 (+28.2%) 8.9 (+25.2%)  6.43 (+66.6%)
VCST-RCP 0.71 11.9 3.86
Hungarian 2.17 (+28.4%) 7.0 (+22.2%) 11.74 (4+30.2%)
rp S5 OR-Tools CVRP  2.05 (4+21.3%) 7.3 (+18.9%) 9.02
VCST-RCP 1.69 9.0 11.15 (+23.6%)
Hungarian 8.37 (£52.2%) 3.6 (4-34.5%)  23.06 (+35.6%)
M OR-Tools CVRP  7.26 (+32.0%) 4.1 (+25.5%) 17.00
VCST-RCP 5.50 5.5 52.78 (+210.5%)
Hungarian 4.12 (+4.0%) 6.1 (+4.7%) 13.53
KEE  OR-Tools CVRP  4.23 (16.8%) 5.9 (+7.8%)  14.20 (+5.0%)
VCST-RCP 3.96 6.4 32.29 (+138.7%)
Hungarian 1.38 (+5.3%) 11.0 (+6.8%) 9.57 (+12.2%)
SAENCE  OR-Tools CVRP  1.37 (+4.6%)  11.1 (+5.9%)  9.91 (+16.2%)
VCST-RCP 1.31 11.8 8.53
Hungarian 3.06 (+43.7%) 6.6 (+31.2%) 12.76
A=Y OR-Tools CVRP  3.90 (+83.1%) 5.2 (+45.8%)  16.50 (+29.3%)
VCST-RCP 2.13 9.6 17.22 (+35.0%)

FrA A VCST-RCP BEESHIZEAESET R B (p < 107°).

PRI %

T 2R, HERR R LS i 1] AU SRS 2h A
2 55 B[]

C. %X

a) SE & e st 2 F: VCST-RCP X T
AEe2e (Table I, Figure 5, Z251]) —S08/ 20 AT,
P BURIRBIET R, B\ T 20 - 35%, 5
) FFIEYEM G, 3 B OR-Tools CVRP /0T 15
— 25%. RPETE/HUPARAS ST, VCST-RCP
T TIE=r 2 — W RAT I AR A/ DR, s
RIS, {H VCST-RCP {75 4A VT D Bl M A B 2%
Ay ST (Figure 7) 5l TiX—A: fli# )
RIS K:, VCST-RCP 5 2 il £ tb Hungarian 11
OR-Tools CVRP | TH5H] R g.,

b) A fT IR W AR AN
WAL B, VOST-RCP InZ4 5 T RLZERL
% (Table I, Figure 5, HaIF). FERIHBFIZ K
ke, BRI ERERRTE T 25 - 50%, XRET

WAL ALR LR TTAR I AL .

c) BT RE AR i 5E B S IR) FE I R[] A e
(Table I, Figure 5, £5%1). 7E-F4EEAEH, H
TAE ARSI T AR BT A TE], SR SE R TE]
R SR, @A (Figure 6) s, {GER T (i3
IR 55 HERR S R S5 1) A5 EE LR Y BUI T AL 2.
RN WIS, VCST-RCP A3 6 T
1145 4 ZF R 323 A1 OR-Tools CVRP H 22 1] He iy sk
K.

d) FiE G AR FE—T, M 2HLEE NREL
#M CBHMISANER. S P=M+[Q|+1, K
H N s BRI, |Q 2 a4k e, i 1 2t
& . VCST-RCP fydt—A>— IR M h 4k T2 5
O(P?log P), VR R ERSMKEE K = [N/C]
JCHC o TR 2 0l e/ N AR BORS — T et e R
BHRTLMERER, LS NIRS T2 BARES
BRINEL N O(N?log N).

&) F A He KLk 2 O(NM?), Google OR-Tools
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CVRP K Foofa k85, HSLOIR S EoH 53
KAE M (7], [39] EEMLMEK. BIAKIME, VCST-
RCP ZAf— MR E T A, R5FERE K 47K
(HY C e L), mELER R e, A
I 55 V) AR P 88 K 7 A o T B D B R AR

vk XSEgERILE R, VCST-RCP 4%
PR T ¥ SEBL T RREE 01T BERIRCR LT, ME— AL
i A g P Ak SR B R R 2B FF 4 . JEad Steiner
kA B, A T TR M TR, 2 3 VCST-
RCP i [a] AEVR A Z DL NBCRE RO A JESE . I
K&, IR R I B R A T R AR ST AR R
F (p < 1073), SR T IS S 1) e ) AR
I B N I R

VI. 5ig

AT E T VOST-RCP, —A~3}T Voronoi i
[ Steiner W} HH AR RIHELS , FHEE T ZHARN RS
AR MR AT RS AL A . 5 LA B SR W AN [+
VCST-RCP #4## Steiner H 4k 1, HHizshimid™y
REMAZ AR, HLAR AN RIS DASE /D B4 T 3 FE 25 58 1
WSS . B SEI R, TR
Wb (Ho g I 34% , H OR-Tools CVRP &
h24%), [FIBMEZERCEIETT 25 — 50%. HI T HbH
PLAs N REFETA B RS h e, MvBABRE 85 L2 1R
ROABTRIFE R, Ak sl /> LA e . RIEAEMG
HEME T, EMIGERAREE, RETIZTENE
Btk R ARTE R s NS AT IR FES, 2
I3 R O BR AR 3 s A% LB B P REAT R A S
77, Bk T RCE 5 ] Z (R 1R — IR B i
TR XA R TR i, 09 2
QYA B E RS Bl AR 55 S5 A, 7RI LU 4
t, AT R EAFRE IR R R B R E L, T2 H U,
XIS H b IR 255 TR T Z A48 AR %
DB E N2 —, (4= BARERS PATE Y RE F JH RESE BE
B FRREK .

Fk ) TAERHE VCST-RCP ¥ @ 3| i rg iy &
PIIASE . SEAEAILBA DA K BEf 0 0 v 4 ) 25 1) 1 3 R 1A
B, FEER AR 2 R E .
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