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Abstract

Neglecting the supply chain management of perishable goods could
create a lot of costs for organizations and companies. Blood is a
perishable product in the healthcare supply chain, the shortage of which
could prove quite problematic and disastrous. Any improvements in the
blood supply chain management operations may increase service
efficiency and decrease the cost of the healthcare system, saving the lives
of lots of people. In this paper, a mixed-integer nonlinear programming
model is proposed for comprehensive blood supply chain management,
which includes gathering, processing and distributing blood and blood
products by taking into account the demand lifetime and age. This model
aims at decreasing supply chain costs and blood product deficiency.
Robust optimization is utilized to take into account the inherent
uncertainty and volatility of the demand and supply. The proposed model
is first tested on a small-scale numerical example in GAMS software.
Then a large-scale problem is solved using Whale and Imperialist
Competition algorithms and the results are compared. In addition, a case
study is presented to show the applicability of the proposed model.
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Initialize the whale's population.
Calculate the fitness of each search agents by considering
the proposed RK. Set the Pareto optimal solutions.
X*=the best search agents.
while (t< maximum number of iteration)
for each search agent
Update A, a, C, I, and p;
if1 (p<0.5)
if2(|A|<1)
Update the position of current search agent by Encircle prey
(exploitation phase) elseif2 (JA|> 1)
Select a random search agent;
Update the position of current search agent by search for prey
(exploration phase).
endif2
esleifl (p>0.5)
Update the position of current search agents by spiral
updating position.
endifl
endfor
Check if any search agents goes beyond the search space and amend it.
Update the X* if there is better solution.
t=t+1;
endwhile
return X*
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TD =UT xnorm (search Space Size) (OA)

Initialize parameters;
Generate the population randomly;
Initialize the empire:
For i = 1 to Npop, (Npop= population size)
Compute the evaluation cost ci;
Sort the computed cost ci in descending order for the entire
population; Select Nimp (number of imperialist countries)
out of Npop;
Normalize the cost of each imperialist Cn;
Compute the normalized power of each
imperialist Pn; Assign Ncol remained
countries to the imperialists; End Loop
Assimilation, Revolution, Imperialist Competition
Processes; For j =1 to Nimp
Move the colony toward the relevant imperialist
(assimilation); Compute the costs of assimilated
countries;
Perform revolution on new colony;
If the cost of new colony is less than cost of imperialist
Then exchange the position of colony and imperialist;
Pick the weakest colony (colonies) from the weakest empire and assign it
(them) to the empire that has most likelihood to possess it;
End Loop
Elimination Process;
If there is imperialist with no colonies
Then eliminate the imperialist;
Until stopping condition is reached.
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