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Table 1. 2 ZalH2] 24 A% @17 ZAf

Papers Modeling approach Travel time calculation Environments
Boysen et al., 2018 MILP Distance/speed Outdoors
Simoni et al., MILP Distance/speed Outdoors
Yu et al., 2021 MILP Distance/speed Outdoors
Chen et al., 2020 MILP Distance/speed Outdoors
Chen et al., 2021 MILP Distance/speed Outdoors
Mantha et al., 2020 LP Distance/speed Indoors
Distance/speed
Lee et al., 2020 MILP + characteristic of Indoors
indoor environments
Distance/speed
+ characteristic of robot
Ours MILP Indoors
+ characteristic of
indoor environments
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m m m=1 2 A 2D D
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If Cij = 0, me A me D — =0
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» Vehicle Routing Problem with Multiple Trips (VRPMT)
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» Vehicle Routing Problem with Multiple Trips (VRPMT)

Aal EI:-IIE_l

subject to:

Diev Xkek xlkj =1 vjec )
i#j

Yjev Zkerij =1 Viecl 3)
Jj#i

Diev xlkj = Yiev x]ki vVjieC(C,VkeK “4)
i#j J#i

uf —q;<uf +Q(1—-xf) VijeAi#0,VkeK (5)

g <uf<qQ Vi € N,Vk € K (6)

x5 €{0,1} Vi,j €EAVk €K 7)
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*ALff 22 BFLE| X/F B} BHL Cattaruzza et al. (2016) 9 21720/ LI2 VRPMT 222 A1
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1
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. AEHABE AY Y B

* GUROBI Optimizer 9.0 (http://www.gurobi.com) with Python 3.7.1 on Intel® Core™ i5 3.10 GHz CPU and
8.00 GB RAM laptop

Table 3. A& Znt

Robot # # of Trips Route of Each Trip
1 0-1-0
2 0-2-0
1 3 0-3-8-0
4 0-6-0
5 0-7-4-0
1 0-5-0
2 2 0-9-10-0
3 0-12-11-0
Obijective value (unit: sec) Realistic: 4561.4 (Ideal: 3180, 32% gap)
Computation time (unit: sec) 0.85
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