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ABSTRACT

With the recent development in the economic system, the requirement for logistic services has also
increased gradually. This increased the demand for efficient and cost-effective delivery services without
compromising the quality and timeliness. This has become a challenge to the logistic service providers
to maintain the high-quality standards along with reliable delivery services. A mathematical equation
model is proposed in this work to solve the problem of random quantity of agricultural products
collected/distributed by working vehicle collection/distribution path planning. This article proposes
a hybrid algorithm which combines the taboo algorithm search and the taboo hybrid algorithm to
solve the problem. In the proposed algorithm, a large-scale problem is several small-scale problems
to reduce the time complexity of the algorithm. Since randomness is much more complicated than
certain types of problems, accurate algorithms can only be applied to a small range of problem types.
The heuristic calculations involved in the development of algorithms make it a convenient simplified
tool for the collection and distribution of random agricultural products. An average validation accuracy
of 94% has been obtained for the proposed algorithm after completing 200 iterations while obtaining
94.37%, 94.57%, and 94.56% precision, recall, and F-score values, respectively.
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1. INTRODUCTION

In the process of collecting and distributing agricultural products, there are generally several obvious
characteristics: First, products with high water content, such as fruits and vegetables, etc., have high
fresh-keeping standards. In the process, there is its own time limit and the moving time requirements
are particularly high; secondly, agricultural products will use a large area of land, and the geographical
scope is wide. The collection and delivery locations of the products will correspondingly increase and

DOI: 10.4018/1JAEIS.2021070103

This article published as an Open Access article distributed under the terms of the Creative Commons Attribution License (http://cre-
ativecommons.org/licenses/by4.0/) which permits unrestricted use, distribution, and production in any medium, provided the author of the
original work and original publication source are properly credited.

26



International Journal of Agricultural and Environmental Information Systems
Volume 12 « Issue 3 « July-September 2021

be too scattered, and unscientific vehicle movement will be Will greatly cause the waste of resources
and transportation personnel, that is, the increase in production costs (Linfati et al., 2018). According
to the characteristics of agricultural products, optimizing the collection and distribution routes and
reducing the transportation time and vehicle fees of agricultural products have intuitive meaning.
The large range and large number of demand locations will be transformed into distribution topics
with scientific allocation of time; delays in the transmission of information at each production site,
uncertainty in the production and ripening time of agricultural products, these topics are the research
focus of logistics distribution planning. Taboo search algorithm is a branch after the expansion of
local domain search. It is an algorithm that transforms from comprehensive to local optimal, and is
an algorithm that simulates the human computing process (Feng et al., 2018; Jones et al., 2019). A
general flow diagram of logistic distribution using vehicle routing is illustrated in Figure 1.

The major key problem in the process of logistic distribution is high transportation cost of vehicle
routing and low efficiency. The development of science and technology has popularized the delivery
of various commodities and electronic commerce and logistics. This industry has broad prospect and
market potential with the involvement of intellect, information, networking and automation (Fan et
al., 2014; He et al., 2015; Sharma and Kumar, 2019, 2017). The requirements of the clients are also
increasing rapidly with the developing economy and gradual increase in the logistic services. The
practical significance of routing problem for vehicles with different time frame consideration for
distribution has become an important research area nowadays. This study explores the optimization
framework for the distribution vehicle routing problem and minimizing the processing time as per
the logistic characteristics.

This article focuses on the characteristics of the collection and distribution of agricultural products
using an accurate path planning of the vehicle to establish a mathematical model, and design an
intelligent algorithm for the same. This work is dedicated to solve the problem of randomization in the
collection and distribution of agricultural products. Since randomness is much more complicated than
certain types of problems, accurate algorithms can only be applied to a small range of problem types.
It uses a hybrid of taboo search algorithms for solving the problem of random quantity of agricultural
products collected / distributed by working vehicle collection / distribution path planning. In the
proposed taboo algorithm, a large-scale problem can be divided into several small-scale problems
that can be calculated at the same time by dividing a large-scale problem into a number of small-
scale problems, which can reduce the time complexity of the algorithm. The heuristic calculations
involved in the development of algorithms make it convenient simplified tool for the collection and
distribution of random agricultural products.

The rest of this article is arranged as: section 2 presents the literature review of existing state-
of-the-art techniques in this field; problem description and mathematical modeling is discussed in

Figure 1. General Flow diagram of Logistic Distribution
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section 3 followed by section 4 detailing the proposed algorithmic part. The results and analysis
along with the detailed discussion of the outcomes obtained are presented in section 5 followed by
the conclusion and future scope of this research work in section 6.

2. LITERATURE REVIEW

Moradi, B. proposed a new multi-objective discrete learnable evolution model (MODLEM) to
solve the problem of vehicle path with time window. The learnable Evolution Model (LEM)
includes a machine-learning algorithm, like a decision tree, that can find the right direction
of evolution and thus significantly improve an individual’s fitness. A new priority-based LEM
chromosome coding scheme is proposed, and the corresponding routing scheme is given. In
order to improve the quality and diversity of the initial population, a good approximation of
Pareto frontier can be obtained within a reasonable calculation time. In addition, a new heuristic
operator is used to counter the formation of incomplete chromosomes in the instantiation process
(Moradi, 2020). (Wang and Lu, 2019) proposed a competition-based meme algorithm (MAC)
to solve the CGVRP. Based on the substitution array of travel agent problem (TSP) route, an
effective decoding method for constructing CGVRP route is proposed. Based on the location
information of customers, an initialization method based on K nearest neighbor is proposed.
According to the characteristics of CGVRP, variable neighborhood search (VNS) framework
and simulated annealing (SA) strategy are adopted to perform search operator on TSP path for
all solutions. The validity of the competitive search and decode method is verified. A large
number of comparison results show that this algorithm is more effective than the existing
method in solving CGVRP. (Zhu and Li, 2018) studied the application of computer algorithm in
agricultural products e-commerce, introduced agricultural products e-commerce and precision
mining algorithm, constructed the characteristic information of consumer preference model,
and constructed the agricultural product feature model and recommendation algorithm. The
precise recommendation algorithm is studied from four aspects. Based on the characteristics
of agricultural products, the optimization of traditional product recommendation process is
helpful to improve the accuracy of recommendation.

The latest research emphasis is on the scheduling and optimization of delivery vehicles
in order to provide the reduced cost and reliable delivery service (Bin and Xiao-Jun, 2015;
Li, 2014; Xiao-yi, 2017). The vehicle routing problem was initially solved by using the Ant
colony optimization algorithm (Shang et al., 2007). However, the technological advancement
motivated the researchers to apply optimization algorithms in other industries (Li, 2014) while
transferring the multi-dimensional optimization problem to one dimensional statics. The recent
advent came in exploring the evolution optimization algorithms of ant colony optimization to
view its potential growth (Balseiro et al., 2011). These algorithms have recently been applied
to the network routing problems, vehicle routing, data mining, fault diagnosis, etc (Ramadhani
et al., 2017). The potential of particle swarm optimization (PSO)has been studied in the
recent years to deal with the continuous optimization problems in the domains like biological
medicine, image processing, task scheduling, engineering application problems, etc. (Chavez
et al., 2016; Kiran et al., 2012; Poongodi et al., 2019; Ramadhani et al., 2017; Sharma and
Kumar, n.d.; Xu and Min, 2016; Xu et al., 2016). Various optimization algorithms have been
used by different researchers like Zachariadis et al. presents a particle swarm algorithm
(Zachariadis et al., 2009), and (Jin et al., 2007), (G and Peralta, 2009) and (Tasan and Gen,
2010) utilizes the taboo search algorithm combined with local search, ant colony algorithm
and genetic algorithm respectively. The work using the Taboo search is impressive in terms
of its approach towards the reduction of effective split delivery while minimizing the mileage
of transportation with reasonable computational time.
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3. PROBLEM DESCRIPTION AND MATHEMATICAL MODEL

The problem description and its mathematical modelling is presented in this section describing the
vehicle routing problem.

3.1 General Description of the Problem

To address the issue of distribution of agricultural products collection and distribution routes,
first conceptual description: in the two-dimensional transportation route map G = (V, A), V =
[(vyv,v,),...,V ] is the end point control. v represents the planned product distribution center, where
m working cars are placed for collection and distribution, and the distribution car returns whenever
the distribution enters Stand by at this point. The remaining vi represents the locations all over the
distribution area, that is, the distribution points. The distribution demand is set as a random variable
¢, and the agricultural products of the distribution points in all areas are completed by the distribution
vehicles of the distribution center. A={(v, v, i, (v, vj)e V} is a set of arcs, and each arc represents the
route of two delivery points. C={ c[jl( i,j)eA}, ¢, represents the movement distance required for the
operation of the two distribution points, oil consumption, depreciation, or time consumption (Nadir
etal., 2019). Then set the moving speed of all vehicles in the distribution center as u, the loading and
unloading time of each distribution point is ¢, and the loading and unloading time of the distribution
vehicle in the distribution center is 7,. Set the delivery point to specify the maximum time 7, for the
vehicle to reach this point. If it arrives late, the extra lost work fee is f{z-T). If it arrives early, there
is no lost work fee, and then set ¢, represents the actual travel time used by the delivery vehicle. The
models of all delivery vehicles are the same, and the highest operating capacity is Q. Then there is
the fastest operation plan to find the total cost of distribution (the sum of moving expenses, delayed
work time and fixed expenses).

3.2 The Minimum Number of Delivery Vehicles Required
Under the Constraint of Opportunity

As mentioned above, the demand for distribution points is generated randomly, that is, random
variables, so this problem belongs to the category of random distribution. In random distribution
planning, the demand for delivery vehicles is generally determined for the first time based on
opportunity constraints. Then, in the moving path T with n delivery points that has been designed in
a day, the maximum number of delivery points that a delivery vehicle can serve:

p

Se<q

Zpal (1)

’fll = max 1’/’

Among them: r is a natural number, representing the number of delivery points that the delivery
vehicle can serve; P_is the chance constraint probability that a delivery vehicle can serve all delivery
points on the set route without returning to the delivery point.

The minimum number of vehicles used in this model:
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—| means less than —, the largest integer.
n

1

among them,
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3.3 Time When the Vehicle Arrives at the Demand Point

The route problem of the delivery vehicle is random. This type of problem is generally used to plan
the route. For example, when the delivery vehicle starts to leave the station, first plan the delivery
route, and then the delivery vehicle follows the planned route. The operation process is already empty
and full in the middle, adjust the route. For example, if the delivery vehicle is empty and full in the
middle, then first return to the distribution center to reload and unload, and then follow the previously
set route to complete the remaining distribution points Delivery and pickup (Jones et al., 2019). If the
delivery vehicle does not complete the pre-given planned tasks, that is, it does not pass through all
the delivery points and must return with a full load, this situation becomes a route planning failure.
In this model, the delivery vehicle must pass through each delivery point; when the delivery vehicle
reaches the i-#h delivery point, it can know the demand of the next delivery point i+, so the remaining
delivery capacity of the current delivery vehicle is not enough to complete the next delivery point.
When there is a demand for a distribution point, the distribution vehicle returns to the distribution
center from the current distribution point i in advance; each distribution vehicle is only allowed to
have one route planning failure during the delivery; the planned path is equal, and d represents the
movement between the two distribution points. Distance, d[j = dﬂ The route of n delivery points can
be obtained in the service process of delivery vehicle k, when there is no path planning failure during
the operation process, the time to reach delivery point i:

i—1

=g i1t ®)

J=1

If the route planning that occurs at jlj<i is not successful, the time for the delivery vehicle to
reach i is:
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The added value of the route due to the failure of route planning at point j:
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The expected penalty value caused by the time delay is:

] (6)

where Py is the probability of failure of route planning at point j:
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3.4 Path Cost Objective Function
The path cost value of the k-th vehicle:

n, nflA

E(TA) = di,i+1 = ; F(tik) ()

i=1

The objective function of path cost for m vehicles is as follows:
minzzZE(Tk)—l-g(m) (&)
k=1

where g(m) is the fixed investment cost related to the number of vehicles.

4. PROPOSED ALGORITHM

Compared with random programming, the precise algorithm requires strong mathematical skills
when calculating, and the scale of problem distribution points that can be applied to this algorithm
is relatively limited. Then compare with examples and algorithms. The flowchart of the proposed
algorithm is given in Figure 2 and the algorithm is described as follows.

4.1 Taboo Search Algorithm

The taboo search algorithm is not suitable for large-scale problems. Therefore, in order to make the
search scope wider, set a taboo table for all delivery vehicles-task allocation architecture, and then
configure the monomer with the same allocation structure to enter the most Excellent route taboo

Figure 2. Flowchart of the Proposed Algorithm
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search. Definition of the distribution structure: set Gj= (88,8, ] represents the distribution vehicle

corresponding to solution j-fask distribution structure, g, represents the delivery vehicle i is going to

The number of delivery points. If the two sets are the same, then the two feasible solutions have the

same delivery vehicle-task assignment architecture. For example, if there are 4 delivery vehicles, the

distribution result of feasible solution 1 is 3-2-2-3, and the distribution result of feasible solution 2

is 2-2-3-3. Since the car models are the same, the two solutions have the same distribution structure.
Taboo algorithm steps:

Step 1: Set up delivery vehicle-task allocation framework taboo table T , initialize T, = ¢ .

Step 2: A certain number of alternative solutions will be generated from the above. The generation
step of an alternative solution: first generate a random sequence of distribution points, and then
take turns to randomize the demand of each distribution point to the distribution vehicle that can
undertake the task (Arnon-Rips et al., 2019; Briones and Sarmah, 2018). This process is random
Yes, if the demand of the distribution point assigned to a certain distribution vehicle exceeds
the maximum loading capacity of the current distribution vehicle, then stop assigning tasks to
the distribution vehicle. Then, the distribution points assigned to each distribution vehicle are
connected into a route sequence, which is an alternative solution. Refer to similar documents
for the specific method used. Repeat the above steps, when the generated alternative solutions
reach a certain level, then select the excellent solutions in the front row from these alternative
solutions as the initial solutions.

Step 3: In the initial solution selected in the previous stage, take turns to determine whether each
delivery vehicle-task delivery structure in the initial solution has appeared in the taboo table. If
there are duplicates, skip the search and judge the next initial solution; If there is no repetition,
put the distribution structure into the taboo table 7', use this solution as the initial solution of
the next-level taboo retrieval algorithm, and go to the next step.

Step 4: The inner taboo retrieval algorithm refers to the use of the current feasible solution, the
neighborhood change 2-opt (Nadir et al., 2019) (two distribution points replacement), select
several candidate solutions with better results from the distribution set, and determine the
candidates in turn is the optimal solution in this taboo? If there is no taboo, the corresponding
taboo item is placed in the taboo table, and the current candidate is used as the current solution;
if the taboo is triggered, it is judged whether it can trigger the breaking of the taboo. If the
conditions for breaking the taboo are reached, the taboo is broken and the resultant is the current
solution; if the condition of breaking the taboo is not met, it will be the next candidate solution
for the judgment mentioned above. The number of candidates sets and the length of the taboo
table are determined according to the running time of the program and the accuracy of the
comprehensive calculation.

Step 5: Then judge whether the solution can reach the optimal retrieval requirements, if it meets the
requirements, stop the calculation, and then allocate the result to the corresponding delivery
vehicle-the optimal solution of the task delivery architecture.

Step 6: Whether the search has been completed in the initial solution set, return to Step 3 if it is not
completed; if it has been completed, select the optimal value in the optimal solution of all the
distribution vehicles-task distribution architecture as the final search result.

4.2 Genetic-Taboo Hybrid Algorithm

In order to get better calculation results, the premature nature of genetic algorithm and the limitations
of taboo retrieval algorithm, the advantages of the two algorithms can be selected and combined into
a hybrid algorithm. The hybrid algorithm in this article is a variation of genetic algorithm, which
uses taboo retrieval mutation. The algorithm of genetic algorithm literature (Jones et al., 2019) is
consistent, and the taboo retrieval algorithm is roughly the same as 2.1. When the number of delivery
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vehicles-task delivery architectures is huge, taboo retrieval will be used for all architectures, and the
calculation time will increase. Therefore, it is possible to set taboo search only for some distribution
architectures with good target values. In the program design, a variable mutation probability can be
set. As the algebra of genetic evolution increases, the probability value gradually increases.

5. RESULTS AND DISCUSSION

The algorithm is applied on the agricultural product area and the results are computed for the proposed
approach. In a 100x100 agricultural product area, 20 distribution points are set (coordinate points
are shown in Table 1), the distribution center location is (50, 50), and the distribution of each service
center is independent.

The distribution centers conform to the loose distribution gi~p(4=5), the maximum operation
capacity of all delivery vehicles Q=30, the driving speed u=60, the operation time of each delivery
point takes 113, the time point when the delivery vehicle starts to move is 0, and the maximum arrival
of all delivery points. The time is randomly allocated by the computer. If the telephone time #i of the
delivery vehicle arriving at the delivery point is greater than the time limit 73, the penalty function is
set to the maximum operating capacity of all vehicles Q=30, driving speed u=60, the service time of
each point is 113, and the time when the vehicle starts to depart. Recorded as 0O, the required arrival
time of all demand points is randomly generated by the computer. When the earliest time #i of the
vehicle’s arrival at the service point exceeds the time limit Ti, the penalty function is set as f(ti-Ti)
= 400(ti-T1). The fixed investment cost is 1,000. The Coordinate points of the latest arrival time and
demand points are presented in Figure 3.

In the improved mathematical model, the algorithm uses ordinal coding. After the mutation
calculation, the auxiliary factor based on integer order can be used to solve the shortcomings of the
mutation, and then the genes obtained after the mutation operation are all ordinal, which can do the rest.
This is also the most important part of the improved mathematical model algorithm. It is conceivable
that if other rounding methods are used, such as conventional rounding, rounding down or up cannot
be all gene values Ordinal numbers cannot get effective results. The crossover factor is designed to
follow the evolutionary algebra to automatically update the crossover factor. This crossover operation
makes the algorithm in the initial stage of evolution, which can improve the algorithm’s global retrieval
ability, and can also strengthen the local retrieval ability in the later stage. The calculation outcomes
achieved for the proposed algorithms are provided in Table 2.

Table 1. Coordinates of the latest arrival time and demand points

Serial number coordinate Lates.t arrival Serial number coordinate Lates.t arrival
time time
1 95.5 0.86 11 61.1 0.39
2 23.35 4.08 12 79.74 8.38
3 60.81 9.1 13 92.44 5.08
4 48.0 0.33 14 73.93 104
5 89.13 1.74 15 17.46 5.31
6 76.20 2.44 16 40.41 4.80
7 45.19 2.39 17 93.84 9.46
8 1.60 6.82 18 91.52 5.96
9 82.27 32 19 41.20 2.44
10 44.19 2.4 20 89.67 7.56
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Figure 3. Graphical representation of latest arrival time and coordinates for respective demand points
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Table 2. Calculation results
. . Standard .
psize st stl cn maxv minv meanv deviation time
GA 50 10 2618.9 | 24143 | 25008 | 60.9 3
n=120 GA 80 10 25022 | 23945 | 2469.1 | 30.7 6
m=
m=3 TS 30 5 5 10 24143 | 23940 |2398.4 |84 20
HA 50 5 2 10 24143 | 23940 | 24426 |28.8 6
GA 50 10 3606.7 | 34942 | 35444 | 327 3
n=131 GA 80 10 3599.1 | 3482.1 | 35439 | 369 9
m=
m=4 TS 30 8 8 10 35014 | 34702 | 34823 | 102 25
HA 50 8 4 10 35063 | 3458.6 | 34788 | 16.6 6
GA 80 10 48429 | 47200 | 4779.8 | 37.5 8
n=lf GA 12 10 48533 | 47502 | 47979 | 36.6 12
m=
m=5 TS 30 10 10 5 4620.5 | 4558.1 | 4598.7 | 25.4 30
HA 80 10 4 10 46533 | 45703 | 4610.8 | 24.1 16

Description: GA is a genetic algorithm; psize represents the number of initial solution sets; m,m
refers to the minimum and maximum number of delivery vehicles respectively; the genetic
algorithm has a crossover probability of 0.6 and a mutation probability of 0.2; st is the delivery
vehicle-task delivery architecture; TS is the taboo retrieval algorithm; st/ is the actual delivery
vehicle task delivery architecture involved in the calculation; cn is the number of calculations;
time: the approximate running time of the program, the unit is min, and the computer CPU
frequency is 800; maxv, minv, meanv, and standard deviation are the maximum, minimum, and
average expected values of the delivery vehicle’s moving mileage after 10 calculations Value
and standard deviation; HA is a genetic-taboo combined algorithm. From the analysis of the
calculation results, the following conclusions are drawn.
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The convergence of taboo algorithm can be used, and because it needs to retrieve each delivery
vehicle-task distribution structure, the retrieval time is too long. Genetic algorithm has an advantage
in computing time, but the convergence is not better than taboo algorithm. When the distribution
vehicle-task distribution structure is relatively small, it is more appropriate to adopt the taboo retrieval
algorithm; when there are many distribution structures, it is necessary to improve the algorithm, and
a hybrid algorithm can also be used. After passing some better solutions expressly through genetic
algorithm, and then retrieving these distribution-task distribution structures, the search time can be
reduced. In practical applications, the taboo retrieval algorithm is used in small-scale cases, and the
taboo retrieval algorithm is used in large-scale cases. If the time is too long, hybrid algorithms can
be used. The results for 200 iterations after applying the proposed algorithms is depicted in Figure 4.

After carrying out a 200-ratio iterative procedure and 10 experiments, 40 delivery routes with
the same performance were obtained. The best results can be achieved 94%. The total route length is
790km, and the collection can be completed with 3 delivery vehicles For the delivery task, the delivery
route of the first delivery vehicle is 1-6-3-2-4-5, and then the actual loading capacity when leaving
the distribution center is 8 tons, which can reach the full load state and return to the actual loading
capacity of the distribution center It is also 8 tons and the route length is 215km. The delivery route
of the second vehicle is: 0-1-3-4-0-6-2-5. The actual loading capacity when leaving the distribution
center is also 8 tons, which is also fully loaded, and the loading capacity when returning to the
distribution center It is 6.5 tons and the route length is 305km.

The outcomes are also evaluated in terms of different evaluation parameters like accuracy,
precision, recall and F-score. These outcomes for different iterations are depicted in Figure 5.

A highest validation accuracy of 94.27% was obtained over 200" iteration count, while a high
precision value of 94.37% was reported for the same. An average validation accuracy of 94% has been
obtained for the complete algorithm. The other performance indices like recall and F-score provides
94.57% and 94.56% values for the proposed optimized approach.

Figure 4. Results after 200 iterations
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Figure 5. Performance Evaluation Parameters for different iterations
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6. CONCLUSION

This paper combines the characteristics of the collection and distribution of agricultural products,
carries out the optimization of the collection and distribution route of agricultural products with a time
limit and uncertain number of delivery vehicles. The proposed approach gives the expected planning
model by hybridizing the two methods of taboo retrieval algorithm and hybrid algorithm and focusing
on the research on taboo retrieval algorithm. By adopting the double taboo of understanding set and
route order in the algorithm, the shortcomings of taboo algorithm on large scale are solved. However,
because randomness is much more complicated than certain types of problems, accurate algorithms
can only be applied to a small range of problem types, and heuristic calculations in the development
of algorithms makes the algorithm simplified for the collection and distribution of random agricultural
products. This calculation result has a good effect on the similar topics mentioned in the taboo retrieval
algorithm. The highest validation accuracy of 94.27% was obtained over 200" iteration count, while
achieving the high precision, recall and F-score values of 94.37%, 94.57% and 94.56% respectively.
The future perspective of this work lies in solving the randomness and complexity issue while doing
the more in-depth research of the time and accuracy.

36



International Journal of Agricultural and Environmental Information Systems
Volume 12 « Issue 3 « July-September 2021

REFERENCES

Arnon-Rips, H., Porat, R., & Poverenov, E. (2019). Enhancement of agricultural produce quality and storability
using citral-based edible coatings; the valuable effect of nano-emulsification in a solid-state delivery on fresh-cut
melons model. Food Chemistry, 277, 205-212. doi:10.1016/j.foodchem.2018.10.117 PMID:30502136

Balseiro, S. R., Loiseau, 1., & Ramonet, J. (2011). An Ant Colony algorithm hybridized with insertion heuristics
for the Time Dependent Vehicle Routing Problem with Time Windows. Computers & Operations Research,
38(6), 954-966. doi:10.1016/j.cor.2010.10.011

Bin, Z., & Xiao-Jun, L. (2015). Study on Logistics Distribution Route Optimization Based on Clustering
Algorithm and Ant Colony Algorithm. The Open Cybernetics & Systemics Journal, 9(1), 9. doi:10.2174/187
4110X01509011245

Briones, R. M., & Sarmah, A. K. (2018). Detailed sorption characteristics of the anti-diabetic drug metformin
and its transformation product guanylurea in agricultural soils. The Science of the Total Environment, 630,
1258-1268. doi:10.1016/j.scitotenv.2018.02.306 PMID:29554747

Cabrera G. and Peralta F., “Ant Colony System Algorithm for the Vehicle Routing Problem with Simultaneous
Delivery and Pick-Up,” 2009 Fourth International Conference on Computer Sciences and Convergence
Information Technology, 2009, pp. 1575-1580, doi: 10.1109/ICCIT.2009.264.

Chévez, J., Escobar, J., & Echeverri, M. (2016). A multi-objective Pareto ant colony algorithm for the Multi-
Depot Vehicle Routing problem with Backhauls. International Journal of Industrial Engineering Computations,
7, 35-48. doi:10.5267/j.ijiec.2015.8.003

Fan, Q., Nie, X. X., Yu, K., & Zuo, X. L. (2013). Optimization of Logistics Distribution Route Based on the
Save Mileage Method and the Ant Colony Algorithm. Applied Mechanics and Materials, 448-453, 3683-3687.
https://doi.org/10.4028/www.scientific.net/amm.448-453.3683

Feng, Z., Cao, C., Liu, Y., & Zhou, Y. (2018). A Multiobjective Optimization for Train Routing at the High-
Speed Railway Station Based on Tabu Search Algorithm. Mathematical Problems in Engineering, 2018, 1-22.
doi:10.1155/2018/8394397

He, R., Ma, C., Ma, C., Zhang, W., & Xiao, Q. (2015). Optimisation algorithm for logistics distribution route
based on Prufer codes. International Journal of Wireless and Mobile Computing, 9(2), 205-210. doi:10.1504/
IJWMC.2015.072573

Jin, M., Liu, K., & Bowden, R. O. (2007). A two-stage algorithm with valid inequalities for the split delivery
vehicle routing problem. International Journal of Production Economics, 105(1), 228-242. doi:10.1016/j.
ijpe.2006.04.014

Jones, M. P., Lawrie, A. C., Huynh, T. T., Morrison, P. D., Mautner, A., Bismarck, A., & John, S. (2019).
Agricultural by-product suitability for the production of chitinous composites and nanofibers utilising Trametes
versicolor and Polyporus brumalis mycelial growth. Process Biochemistry, 80, 95-102. doi:10.1016/j.
procbio.2019.01.018

Kiran, M. S., Ozceylan, E., Giindiiz, M., & Paksoy, T. (2012). A novel hybrid approach based on Particle
Swarm Optimization and Ant Colony Algorithm to forecast energy demand of Turkey. Energy Conversion and
Management, 53(1), 75-83. doi:10.1016/j.enconman.2011.08.004

Li, J. (2014). Logistics Distribution Route Optimization Based on Chaotic Cuckoo Algorithm. Advanced Materials
Research, 1049-1050, 1681-1684. doi:10.4028/www.scientific.net/ AMR.1049-1050.1681

Linfati, R., Escobar, J. W., & Escalona, J. (2018). A Two-Phase Heuristic Algorithm for the Problem of Scheduling
and Vehicle Routing for Delivery of Medication to Patients. Mathematical Problems in Engineering, 2018,
1-12. doi:10.1155/2018/8901873

Moradi, B. (2020). The new optimization algorithm for the vehicle routing problem with time windows using
multi-objective discrete learnable evolution model. Soft Computing, 24(9), 6741-6769. doi:10.1007/s00500-
019-04312-9

Nadir, N., Bouguettaia, H., Boughali, S., & Bechki, D. (2019). Use of a new agricultural product as thermal
insulation for solar collector. Renewable Energy, 134, 569-578. doi:10.1016/j.renene.2018.11.054

37


http://dx.doi.org/10.1016/j.foodchem.2018.10.117
http://www.ncbi.nlm.nih.gov/pubmed/30502136
http://dx.doi.org/10.1016/j.cor.2010.10.011
http://dx.doi.org/10.2174/1874110X01509011245
http://dx.doi.org/10.2174/1874110X01509011245
http://dx.doi.org/10.1016/j.scitotenv.2018.02.306
http://www.ncbi.nlm.nih.gov/pubmed/29554747
http://dx.doi.org/10.5267/j.ijiec.2015.8.003
http://dx.doi.org/10.1155/2018/8394397
http://dx.doi.org/10.1504/IJWMC.2015.072573
http://dx.doi.org/10.1504/IJWMC.2015.072573
http://dx.doi.org/10.1016/j.ijpe.2006.04.014
http://dx.doi.org/10.1016/j.ijpe.2006.04.014
http://dx.doi.org/10.1016/j.procbio.2019.01.018
http://dx.doi.org/10.1016/j.procbio.2019.01.018
http://dx.doi.org/10.1016/j.enconman.2011.08.004
http://dx.doi.org/10.4028/www.scientific.net/AMR.1049-1050.1681
http://dx.doi.org/10.1155/2018/8901873
http://dx.doi.org/10.1007/s00500-019-04312-9
http://dx.doi.org/10.1007/s00500-019-04312-9
http://dx.doi.org/10.1016/j.renene.2018.11.054

International Journal of Agricultural and Environmental Information Systems
Volume 12 « Issue 3 « July-September 2021

Poongodi, M., Hamdi, M., Sharma, A., Ma, M., & Singh, P. K. (2019). DDoS Detection Mechanism Using Trust-
Based Evaluation System in VANET. IEEFE Access: Practical Innovations, Open Solutions, 7, 183532-183544.
doi:10.1109/ACCESS.2019.2960367

Ramadhani, T., Hertono, G. F., & Handari, B. D. (2017). An Ant Colony Optimization algorithm for solving the
fixed destination multi-depot multiple traveling salesman problem with non-random parameters. AIP Conference
Proceedings, 1862, 030123. doi:10.1063/1.4991227

Shang, G., Lei, Z., Fengting, Z., & Chunxian, Z. (2007). Solving Traveling Salesman Problem by Ant Colony
Optimization Algorithm with Association Rule. Third International Conference on Natural Computation (ICNC
2007), 693—-698. doi:10.1109/ICNC.2007.675

Sharma, A., & Kumar, R. (2017). A Framework for Pre-computated Multi-Constrained Quickest QoS Path
Algorithm. Journal of Telecommunication, Electronic and Computer Engineering, 9, 73-77.

Sharma, A., & Kumar, R. (2019). Service-Level Agreement—Energy Cooperative Quickest Ambulance Routing
for Critical Healthcare Services. Arabian Journal for Science and Engineering, 44(4), 3831-3848. doi:10.1007/
s13369-018-3687-z

Sharma, A., & Kumar, R. (n.d.). A constrained framework for context-aware remote E-healthcare (CARE)
services. Transactions on Emerging Telecommunications Technologies, e3649.

Tasan, A. S., & Gen, M. (2010). A genetic algorithm based approach to vehicle routing problem with simultaneous
pick-up and deliveries. The 40th International Conference on Computers Industrial Engineering, 1-5. doi:10.1109/
ICCIE.2010.5668433

Wang, L., & Lu, J. (2019). A memetic algorithm with competition for the capacitated green vehicle routing
problem. IEEE/CAA Journal of Automatica Sinica, 6, 516-526.

Xiao-yi, N. (2017). Optimal mathematical model of delivery routing and processing time of logistics. /paper/
OPTIMAL-MATHEMATICAL-MODEL-OF-DELIVERY-ROUTING-AND-Xiao-yi/20cbf69c2f5f1f7443e6
6a0bcede80db1bbecef4

Xu, B., & Min, H. (2016). Solving minimum constraint removal (MCR) problem using a social-force-model-
based ant colony algorithm. Applied Soft Computing, 43, 553-560. doi:10.1016/j.as0c.2016.02.047

Xu, S., Mu, X., Chai, D., & Zhao, P. (2016). Multi-objective quantum-behaved particle swarm optimization
algorithm with double-potential well and share-learning. Optik (Stuttgart), 127(12), 4921-4927. doi:10.1016/j.
ijle0.2016.02.049

Zachariadis, E. E., Tarantilis, C. D., & Kiranoudis, C. T. (2009). A hybrid metaheuristic algorithm for the
vehicle routing problem with simultaneous delivery and pick-up service. Expert Systems with Applications,
36(2), 1070-1081. doi:10.1016/j.eswa.2007.11.005

Zhu, Q., & L1, Y. (2018). Agricultural research recommendation algorithm based on consumer preference model
of e-commerce. Future Generation Computer Systems, 88, 151-155. doi:10.1016/j.future.2018.05.036

Kairong Yu is working with Public Basic Course Department at Nanjing Institute of Industry & Technology.
Yang Liu is working with Jiangsu Agricultural Publicity at Education and Cultural Sports Center.

Ashutosh Sharma is working as a Postdoctoral Fellow at Southern Federal University, Russia. Prior to this, he was
working as Assistant Professor in the School of Electronics and Communication Engineering at Lovely Professional
University, Punjab, India. He has earned his Ph.D. and Master of Technology in Electronics and Communication
Engineering from Jaypee University of Information Technology, Waknaghat, Solan, HP, India in 2020, and 2016,
respectively. He has published more than 50 research articles in reputed SCI/ SCOPUS journals and conferences.
His topics of interest in research are SLA and QoS in communication, risk and performance modeling of the network,
VANET, UAV, cloud computing, machine learning, and security in smart cities. He has served as a reviewer and
editor for several journals such as IEEE Communication Letters, Journal of Supercomputing, IEEE Access.

38


http://dx.doi.org/10.1109/ACCESS.2019.2960367
http://dx.doi.org/10.1063/1.4991227
http://dx.doi.org/10.1109/ICNC.2007.675
http://dx.doi.org/10.1007/s13369-018-3687-z
http://dx.doi.org/10.1007/s13369-018-3687-z
http://dx.doi.org/10.1109/ICCIE.2010.5668433
http://dx.doi.org/10.1109/ICCIE.2010.5668433
http://dx.doi.org/10.1016/j.asoc.2016.02.047
http://dx.doi.org/10.1016/j.ijleo.2016.02.049
http://dx.doi.org/10.1016/j.ijleo.2016.02.049
http://dx.doi.org/10.1016/j.eswa.2007.11.005
http://dx.doi.org/10.1016/j.future.2018.05.036

