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‘\ Literature review
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1. TSP with a drone station (Kim and Moon, ([3])

H& EE2 S8 station0| M =0t HiS = =, AF2 1 2 X[ F= L=t HiF A

2. Flying Sidekick Traveling Salesman Problem (Murray and Chu, ([4])

Argkar E20| Y = A &= 7tX[ & M Al, FsTsp 2F ppsTsPEt HHSI U=

FSTSPO| B2, A AL ERE EYUSIO M EE2 =AM 2 AN ZEI HHE
3. Vehicle Routing Problem with drones (Wang and Sheu, ([5])

CHE AHZTHOHS S SE0| €Y HSS 4%, M5 20| SUME NI 12 KPR
4. Parallel Drone Scheduling Vehicle Routing Problem (Minh Anh et al., ([6])
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‘ Problem Definition

BE 0| Al : FSTSP-DR1} 2 Q|3 EX|2| A= H2| X10|= of=j D& ut €S

™

THe Xk 2| =X

X}2F HE{ 2| : 100 (D) — 80 (6) — 70 (2) — 60 (5) — 50 (3) — 40 (1) =20 (D)
UAV HE{ 2] : -

FSTSP-DR

”XH % E ”

X}2F HYE{ 2] : 100 (D) — 80 (5) — 65 (3) — 55 (1) — 35 (D)
UAV HE{2] : 50 (D) — 45 (6) — 40 (5) —45 (3) »42 (2) — 40 (D)

Total : SOAIE

Total : 75 A&
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TSP FSTSP-DR

Instance |N|
Obj.val Run time (s) Obj.val Run time (s) Imp. over TSP(%) EUAV usage (%)

C101 8 11.64 27.82 9.69 38.34 20.12 37.5
C101 9 12.16 581.61 10.18 447.99 19.44 33.3
C101 10 12.66 6311.12 10.69 22338.65 18.42 30
Avg: - 12.15 2306.86 10.18 7608.32 19.52 38.6
R101 8 35.15 23.39 24.37 48.07 44.23 37.5
R101 9 36.53 323.06 26.16 996.05 39.64 33.3
R101 10 41.09 20582.18 29.29 8220.12 40.28 30
Avg: - 3759 6976.21 26.60 2954.74 41.38 33.6
RC101 8 23.23 22.38 20.23 35.68 14.82 37.5
RC101 9 2397 304.28 20.96 452.32 14.36 33.3
RC101 10 34.41 18600.09 23.19 4627.61 48.38 20
Avg: - 2720 6308.91 21.46 1705.20 25.85 30.2

I.n
A
Ot
4
ojo

Z1}1: FSTSP-DRO| 2= A 20f CHSH TspE Ll I W E Y& S 7S}
Z 1} 2 : FSTSP-DRC| Sl ZH2 %| A 14.36%, £|CH 48.38% TSPE =
Znb 3. 7p& 1ZH0| AT E| O] Q= R-instanceOf| A 71 2 MS EE AIEES HAAS
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Genetic Algorithm
Obj.val Run time (s) Gap to MILP(%) EUAV usage (%)

Instance |N|

E SOl CHsi M =Xl S &S

r
C101 8 9.691 0.84 0.00 37.5 oE %4 -?- _JI&_ E| E"E EEI' E‘| HH|' % *H_l' ?_|.0"
(=)
=]

ZHAL o .
C101 9 1053 0.90 3.43 33.3 ___E"él' 2:
clo1 10 10.79 1.16 0.93 30.0 o & &t
C101 25  40.63 921.22 * 24.0
C101 50 135.33 480.43 * 24.0 L
C101 100 499.22 13551.47 * 25.0 7E:'-T'-|' 3: 100':”°| a1z Oﬂ EH °H '|: A| ?_|'9-| % R
Avg: - 11769 2342.673 - 28.96 AlZto| Q8 oL} 50 K| = %[ o O|LY 8 =&
R101 8 2475 0.65 1.55 37.5
R101 9 26.68 0.81 1.98 33.3 Z47l 4. IZH AT =71 3lH ME E2 Al220] ZHA
Ll . o —_—
R101 10 3184 2.5 8.70 30.0 gita: 02 371 S7totH BE EE AH8&E0| 22
R101 25  110.77 35.08 * 32.0 * R101 25.9] Z-2 .= BIO}XI
R101 50  254.95 383.07 * 924.0 - _ a . S
R101 100 549.11 10880.01 * 25.0 S0 ZRoFA/ZH0] Bf 2 E[Of SfA] EE AFES 22
Avg: - 166.5 1883.64 - 30.30
RC101 8  21.05 0.74 4.05 37.5 Z 1} 5; R-instance0j|A] WA MO 2 of| 7} 7} R 2| E=
RC101 9  22.05 1.04 5.20 33.3
RC101 10  23.88 1.30 2.97 30.0
RC101 25  76.90 18.34 * 924.0
RC101 50  266.30 370.89 * 24.0
RC101 100 628.45 13971.59 * 25.0

Avg: - 173.10 2393.98 - 28.96
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