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The management and preservation of supply chains for pharmaceuticals that
are environmentally sensitive is critical in a world where food and
pharmaceutical security are becoming essential components of passive
defense. In this kind of environment, governments place a high premium on
the function of pharmaceutical logistics in guaranteeing the availability of
necessary drugs, especially in times of crisis and sanction. Due to the extreme
sensitivity of biological materials and their susceptibility to heat, the drug
distribution systems in nations such as Iran necessitate close and continuous
monitoring. On the supply chain, delays brought on by traffic, transportation
mishaps, and human mistake can be disastrous. Drug trafficking, medication
loss, and other issues can result from improper drug storage and
transportation, posing a major risk to public health.

This paper addresses one of the main issues in Iran's pharmaceutical logistics:
the massive volume of spatiotemporal data from refrigerated drug distribution
vehicles. It does this by introducing a method named SEGA to optimize the
segmentation of distribution fleet routes, which is inspired by the genetic
algorithm and offers a novel idea for saving time and enhancing performance.
This data is essential for preserving the safety and caliber of pharmaceuticals
being delivered. It includes details like the temperature within the
refrigerator, the outside temperature, the speed of the vehicle, and the
location. But because this data is sent continually and in real-time, the system
has to deal with database overflow, which means there needs to be a way to
manage and summarize this data.

Experiments and simulations show that the suggested approach effectively
improves the genetic algorithm's performance by precisely and efficiently
segmenting and summarizing the data. The results demonstrate that the
system's speed and efficiency may be effectively increased by up to 92% with
the suggested strategy.

Eynollah Khanjaril, Amir Hossein Shokouhi . Segmentation of Streaming Trajectory Data in
Pharmaceutical Distribution Logistics in the field of Passive Defense. Journal of Aerospace
Defense, Vol 3 (Issue 3), Pages.65-89.
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Algorithm . Extended Mutation

Input: 1- A set of population that select from initial population (p)
2- A population number (pop_num)
3- A rate for mutation operation (mute_rate)
4- A gen number of chromosome (gen_num)
Output: A set of population that generate by cross-over (new_pop)
1. threshold = 0.85
2. mut_count = mutation_rate * (gen_num) * pop_num
3. rnd = generate a integer random for choosing a chromosome for mutation
4. fori=1:mut count

5. chrom = new_pop (rnd)

6. rnd = generate random number between [0, 1] for any gen of chromosome
7. fork=1:num_g

8. if rnd (p,) > threshold and gen, = 1 and (gen y., =1 or gen ., = 1)

9. chrom, =1

10. end

11. end

12. new_pop = insert chromy to population

13.end

14. return new_pop

Extended Mutation % 4!
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MainAlgorithm (SEGA) Pseudo code for select best segmentation base on minimum cost
function

Input: 1- A set of initial population (pop)
2- A population number (pop_num)
3- Mutation rate (mut_rate)
4- A rate for cross over operation (cross_rate)
5- A gen number of chromosome (gen_num)
6- A segment counter (seg_count)
7- Points
Output: best_fitness
1. Choose encode method
2. Generate the initial population
3. while i<Maxlteration and best_fitness < Maxfitness do
4 [c_fi,...,c_fy] = calculate (pop , pop_num , seg_count , points , gen_num)
5. new_pop = Selection (pop , [c_fi,....c_f,] , pop_num)
6. Extended_Mutation (new_pop , pop_num , gen_num , mut_rate)
7 Crossover (new_pop , pop_num , Cross_rate)
8. end
9. decode the individual with maximum fitness
10. return the best_fitness
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