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o T = M LR

r. tasks are reassigned to agents

- The more tasks are reserved within the time window at the

Pickup location

B

e o =y ?c--
iu‘;' "f,"-k
.. . Unit node  (uy) reassigning, the more optimal it is (E.g., four tasks are reserved 1)

= —~ - Evaluation by Simulation
- B O Horizontal aisle node  Metrics (smaller values are preferred for all)
- [ ] v —o017.. Makespan (MS) :Total time required to complete all tasks

Response Time (RT) : Average time from the occurrence of an
Immediate task to its completion
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Agents deliver a payload, av0|d|ng coll|3|ons with other agents

How to Interru pt? Delay per Immediate (DI) : Average delay time of individual

tasks per immediate task
General Method (Immediate First Method; IFM) e : tal R lt
Insert immediate task on top of regular queue (TSK) of the delivery Xpe:{men at Resutts | | | |
location and process it promptly 380 Result of OTS 1
IFM’s problems: e - RT increases as PL increases
- Only considers immediate tasks ; I - PL <5:MS and DI improve
- lgnores delays of regular tasks ® 370 2 - PL > 5:Noimprovement 1
Optimal interruption methods improve overall efficiency . > . . 9.
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Proposed methods explore the optimal degree of procrastination
from O to the Procrastination Limit (PL) by tentative reassignment Optimal Timing Search Optimal Vertical Location Search

: . PL MS RT DI MS RT DI
Optimal Timing Search (OTS) =Y

N | | 368 85.62 1113
Insert immediate task on top of the TSK of the delivery locationand 3505 585 1103 365,78 142,60 9.05
Process It at optima[ timing 2 367.94 31.46 10.45 363.32 51.15 8.16
3 365.93  32.90 10.04 363.19 59.78 7.59
: : : 1 362.24  34.59 9.12 362.89 63.51 7.32
Optlmal Ve!'tlcal LocatIOI'.l Search (.OVLS) 5  362.00  36.48 8.96 363.22 65.49 7.25
Insert immediate task to optimal location of the TSK of the 6 362.75  37.25 9.08 363.00 65.30 7.23
7 362.24  37.95 9.07 363.00 65.30 7.23

delivery location

Optimal Horizontal Location Search (OHLS) - PL=0:InOTS, the algorithm is identical to IFM
Insert immediate task on top of optimal TSK - PL > 5 : No improvement may be caused by simultaneous

handling of multiple immediate tasks
Variance Minimization (VM)

Insert immediate task on top of the TSK with the fewest remaining MS RT DI
tasks Optimal Horizontal Location Search 307.41 32.93 8.00
Variance Minimization 369.47 40.80 9.25
TSK, TSK, TSK, TSK, TSK,
(1.0.7) (2.1.3) (3.2.3) (4.3.7) (0.4.5) - Atrade-off between MS and RT is observed in other r.nethods
- MS and DI can generally be reduced by allowing some
€0,0,5) €0,1,3) €0,2,3) (3,3,3) (1,4,7) procrastination of immediate tasks
(3,0,5) | | <41,5) | | €2,2,3) | | <1,3,7) | | <2,4,3) | TSK,.,, - MS and DI have smallvalues with OHLS and VM

- This indicates that the impact of the constraint specifying
- Each task is defined by a tuple (u;, €/, tpickup) the delivery location is significant
- Before the operation, all regular tasks are arranged in each task
gqueue TSK;, of the delivery location ¢,

- tpickup 'S the time the unit node is occupied (red arrow in top figure)
- Agents selecttasks from TS Ky 4
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