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Abstract

Home Healthcare provides a wide range of home care services from
prevention to rehabilitation and primary care to professional nursing
services. This research presents a two-objective mathematical model based
on the mixed integer linear programming approach for the home healthcare
routing and scheduling problem (HHCRSP) with the objectives of
minimization the nurses’ travel costs and the maximal working time
difference among nurses. Considering the multimodal transportation, several

initial health centers and one final health center and patient and nurse time
windows are important features of the studied mathematical model. Small-

sized problems have solved by using the €-constraint method on GAMS
software. Also, due to the NP-hardness of the problem, MOPSO and NSGA-
Il algorithms have used to solve the medium and large-sized problems. The
statistical results showed that the NSGA-II performed better than the
MOPSO for medium and large sizes of problems in both MID and NOS
performance metrics. Overall, Results of the performance metrics on
different sizes of problems indicate the efficient and effective performance
of NSGA-II in solving the understudied problem.
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1. Home Health Care (HHC)
2. Coronavirus disease 2019 (COVID-19)
3. Home Health Care Routing and Scheduling Problem (HHCRSP)
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1. Non-Dominated Sorting Genetic Algorithm (NSGA-I11)
2. Multi-Objective Particle Swarm Optimization (MOPSO)


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwiCt_-g-KfvAhWKa8AKHSPLBCoQFjADegQIAxAD&url=http%3A%2F%2Fallie.dbcls.jp%2Fcooccur%2FMOPSO%3Bmulti-objective%2Bparticle%2Bswarm%2Boptimization.html&usg=AOvVaw2GBb3DPIhGduhbzFQin_K-

V¥ )l« A o)l.gi ‘V.A:)'U: Jle ‘W C,.:j:.\n j‘.\i‘ri.?

AR 3 Kl 9 S Sl ¥

Slaglejle 5 ey Gl & 5y oS (K cadls i o slacudle
o 2 e ySaon 5 Shad lacsilos g9 (90 2 pesadar o] 4 anly (il
Sy bobujlen 5 Sl She Gl o cudb 5 CUSL oggime s
ool byl ol o cplpll (S o iz gy 1) MU oyl ylow Slanlye & (o 6SSwsly
b el Slage Codo oje glacudlie Sy plnl ly Jje 0 Sl o
SS9 pSden alon 4 Ml I 6xSole Glan Frw Code 4 S8 daodlgls
i Sz g (g pad dolgcd) claiysn Blo 5 oy (2lan (ol B9 BMilpse
Oy, 995 208 leys S1ym 53 Shlow 35 43 53 o8 el b 3l pald )
Jokae 9 ol el S8 gl (ppizmen ST (S GiS pa len 4 s Mg
S Pl WS oo (b 1) 058 ilen calis 0)90 &S (Ll jogatar 5 eie olow:
b el g Glalol olunl ¢ Sloy STh0 4 o St baomo ) ilagy slacdlye
b nad oz y hlew 5 ol YU Qs & g b [YV] Cuily sales ol yor a1,
2 Sless pl &l Gl Gygo j0 g Sloyd ezt sla K bl lead il
g S b 1) 0t Jsane (S5 eged g Wiley (Bl 0gh (SWj b 0 (Jiie
I Sp b bl joas Waw)y doni pl 4 Codlw o> 50 gk j0 (V00 F) o Ken
CotsS Spadls Jlai gl Jjie ) callye cov ghlean gaiecolo) Cons (Slop wloas
Ol 9 Shpdy dole gyl w1 o)) 5 Sl eadeslsjaass Sl
0355 (oo €8l yd Closd s JS5 &) Gl logs 1 45 390 (Slows Iyt Cullpe cieS
Jiie 3 oMo slacudlye plsl 39 oline (il lusbea bl I ST o)
2 bl sy el o jials § Gload & o yiwd dedp desil ol sla S
CoMw Cudlye S i bwy &) LB clead §1 Sy cwl b 1) calel cunsg
5 Sl clas dll fplendl 5 Syt 3 sl dile 3l Slojle (SB
Sy 3 el eyl ol (5 s 5 I phlest J (6485 firiSagly
sgd 9 )5 Cod g (il g Bl LSyl plos o 0S5 (slag)l ks 9 9>
opl 4 g ooy eML] 4 Jleyd 10 4wl o] eladygdb g muls g dgs ploul Sij
Nod s e jl3)90 (Blye g 9 Slogile (33 g 9>l Jlog b hliw oo
[Y0] s o &) ke saails (51, p5Y closs 4

1. Leff



YYa (O8r 5 Lo L LE) . a5 (5,013 (slapz ) S

Cdlyd o QUT Culgd > s HHC wloss 1 odlaiwl (gl ol ylow slolas yiul38l L
el gl Caypin 5 05 orib et e S 53 5 ol JS5 4 Slass 55
Al @ ghlwy cwlie aplej 5 (ol 4 a2y pimen g (ojiws) Ol
g 4 Camd Lwly ol )3 ol oad pomie ol ol Jgto oS b (dly g5l )8 loss
ol o IS Gaa cplpls ad S b e b cpl lawgy sdddll)l 8l e Gleds Cadio
o) odlasdl by a8 Jlo s sl Jie 0 YU cwaS b bl closs &) nes
saw gladsia lals b ool el 4 dg p oogde [F] b5 ol bl
S ()l?&‘\z‘ o O] Siydely g Ol)l‘.:.w).& L a.,h.‘.":o.\l.\uaﬂ..a}d S5 o 4 ary ‘O‘)u“’)r.’.
slopadly p 35505 b (B3Cesd 0593 Job 3 phliwy 4 Blate s )5 )b panass
380as g S, (gyg0 e Ll Llg e KiogisS ) cale 5 US,I codw Lo
Coshi 0 Wlgie 55 e g Jlen Sl 4 g Al @Bl alier b U e
5 ool slacudgiste I xwg 0yiwS 38,5 lasn b adl 55 eleis] Gl 4 ol
Ll ol oszmn Sl Siyaeln g5 ool 4281 Ao aple 5 e |y lag]
2 V¥ 25 o e (S HS 0L5 (655 Bpo v e iy Jooly 4 Sliwdpas 5 cdd
Sl Cudlye 0jg> 53 ohliwy gatgle; 5 (e e 4 @295 pojl (Jaulyd (x>
sslonl g (oolail Glaal 8,5 Lss b ol (ojlwaug 9 (HHCRSPY lgie L S5
)50 55 & (6)9 00 sl S0 SaCudgiote 5 oSe )]
ol 03y Ll 258 @ 1y |, Sidghs 5l (ool a9 w3l sla Jlw ;o HHCRSP aliis
<315y HHCRSP alive (g0l p aslllan 4y a8 ol 3, Kiimgs cudgl 5 ((VAVF) Y5000 ,3
9 Swn e pyite D)) b 3l ]y jlew 4 @leas @8] HHCRSP alzuwe aSlosTs) [VA]
DY @ 5)ls 055 () 33 (wlul (b &g oo i XS o Jubud LS, 3.8 4oy
> 4 [, HHCRSP o5 flus 55 o0 dinej ol 13 48,50 50 slajinmgy adlles |
N335 s el iz L VRP Bl 101 S b (VRP) 5,95 ol e oo 4200
vanass Sl (Gloyd 1S M dgmg 4 g b oojlilis clbs o bl wiS L cS s

@ s Sl gy b cpl 5l (G ke <S> g9 g oddms LB 4 ol p

1. Fernandez
2. Vehicle Routing Problem (VRP)
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1. Swap-Nurse string operator

2. Resequence-Nurse string operator

3. Patient assignment-Nurse string operator
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2. Mean Ideal Distance (MID)
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