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1. Land the (N) Keshtelsland calculate them fitness
2. Do non-dominate sorting and Calculate crowding distance
3. Sort Keshtels respect to the crowding distance
4. Find the Lucky Keshtels (LK).
5. Find the best lucky Keshtel.
5. For each LK (N1)
6.1. Swirl the Nearest Keshtel (NK) around the LK.
6.2. If NK finds better food than LK, replace NK with LK, find new NK; go to step 6.1
6.3. If the food still exists, attract the NK, go to step, 6.1. if not, go to step 8.
7. Let the LKs remain in the lake.
3. Startle the Keshtels which have found less food and land new ones. (Ns)
9. Move the remained Keshtels in the lake between other Keshtels. (N2)
10. Merged populations [N; Ni; Nz; Ns]
11. Do non-dominate sorting and Calculate crowding distance
12. Sort Keshtels respect to the crowding distance
13. Select (N) better Keshtels from this merged populations for next iteration
14. Do again step 11 and 12 for this new population
15. If stopping criteria are satisfied, stop, if not, go to step 5.

Fis ddodacs 6,00l ,8 v 5oSNas als (V) S

1. Set the parameters.

2. Generate initial particles (P).

3. Form the initial Pareto solutions.

4. Select the ghest as one of ideal non-dominated solutions.
5. while (t< maximum number of iteration)
6. for each particle pin P

7. fp=f(p); *evaluate the particles*/

8. if fp is the better than pbest

9. phest=p;

10. endif

11. endfor

12. ghest=bestpin P;

13. for each particle p in P

14. v=w*v+c1*rand*(pbest-p)+c2*rand*(ghest-p);
15, p=p#v;

16. endfor

17 w=w*a;

18. t=t+1;

19. Update the Pareto solutions.

20. Update the non-dominated solutions.

21. Update gbest;

22. endwhile

23. return gbest
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1. Initialize Population;

2. Generate random population;

3. Evaluate Objectives Values;

4. For each Parent and Child in Population do

5 Assign Rank (level) based on Pareto;

6. Generate sets of nondominated solutions;

1 Determine Crowding distance

8 Loop (inside) by adding solutions to next generation
9. End

10. Determine population front;

11. For each determined front

12, Perform binary tournament selection (NSGA-I);
13. Generate new population with mutation and crossover;

14End
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ARTICLE INFO ABSTRACT

Article history: Recently, food and agricultural supply chains have attracted researchers’

Received 27 October 2021 attention as they provide more values for their stockholders. Hence a new
Accepted 26 February 2022 approach to design a closed-loop supply chain network for date products is
firstly developed in this work, which is one of the most well-known, rich, and
desirable fruits. Date products and by-products are also considered in this
Keywords: network for the use in their target markets. In this regard, a new mathematical
model is formulated to optimize the total costs including fixed, processing,
operating, and transportation costs in both forward and reverse flows. The
main contribution of this paper is to consider an innovative supply chain
network model based on the unique characteristics of the date product. In this
closed-loop network, the sustainability of the date product in the supply chain
network is investigated for the first time. Also, product waste collection to the
recycling centers is introduced in this model. To address the developed model,
a set of meta-heuristic algorithms and a hybrid one along with the CPLEX
solver of GAMS are utilized. Moreover, to validate the proposed model and
the performance of these algorithms, several problem sizes are generated and
solved. To achieve the best results, the parameters of the proposed algorithms
are tuned based on the Taguchi method. Last but not least, sensitivity analyses
are conducted and the results show a meaningful decrease in the overall costs
of the date industry considering by-products and waste collection in the
reverse flow.
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