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Abstract: We propose a novel strategy for the multi period disassembygverse logistic. The proposed system combines thealatur
inspired cuckoo search with the artificial inspired harmeegrch algorithms for disassembly of end of life producte fiew strategy
is tested by considering a test case and its performancenipared with the conventional optimization techniques. ®h&ined
results are validated based on the cost, disassembly timdegxecution time. It is shown that the performance of preddschnique
outperforms the conventional technique. Hence the praplogerid metaheuristics approach is suitable for the read tieverse logistics
management.
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1 Introduction dismantled to accomplish the component requirement.
Disassembly is a challenge task, it should properly

In the recent decade, perhaps the emerging technology i2ndled and scheduled to achieve maximum yis|é][

: : ; hus the heuristic approaches are employed to achieve
important to every nation. In particular the product and .~
Technological developments, in the field of product and!his disassembly management tag}8[9,10,11,12].
process of technologies are taking place at a very fast A study proposed by Chunguang Bai et dl3] have
pace [l]. Shortening of life span of product, development proposed an adjusted inversion methodology which was
of innovations and inventions and increase in productdivided in to agent execution and key adaptabilities.
demands are the indicators to the fast changingviahdi Mahmoudzadeh et al.14] have remarkably
manufacturing scenario. Thus the hidden and enlargemergropelled an imaginative technique for portraying the
of these development trends are rapidly changing theassembling is considered in regard of unmistakable
technological environment. These developments can leadircumstance. Tyler R. Morgan et alLg] have examined
the manufacturer in trouble and they need to produce nevgtructure and performance of the resource commitment to
technological product within the short peric].[ SCM. Based on the analysis, extended the technique and
Organizations need to work continually for building suggested a future SCM technique. Ankit Mahindroo et
up more concepts and ideas which are cheap and updated, [16] have made an effort to create a structural contact
of their competitors, that create long-term competitive between IS constructs and economic and operational
advantages J. The technology upgrade is a major performance measures. In this paper a novel hybrid meta
solution for the impacts of organization and it helps themheuristic approach is proposed for the disassembly
to leads in the market for long term. In some situation themanagement in E-O-L reverse logistics. The rest of the
manufactures can also leads the market just by updatingaper is organized as follows; The description on the
the types of product and with fast implementation andproposed HCHS approach is given in section 2. The
delivery in production 4]. In order to speed up the performance analysis and implementation results are
production process the manufactures are planned tgiven in section 3. The conclusion to the paper is given in
gather the end of life (E-O-L) products and which are the subsequent sections 4.
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2 Proposed HCHS System Fe;  Fy

Fy F,
Metaheuristics algorithms plays major role in many
engineering applications to solve some difficult problems.
The metaheuristics algorithms are mostly inspired from

natural process. The natural-inspired algorithms such as

Ant Colony Optimization (ACO), Particle Swarm
Optimization (PSO), Cuckoo Search (CS) etc., providing
better performance in various fields of engineering. One

the other hand the artificial algorithms also proving its
essential in some fields. Some of the notable artificial

metaheuristics algorithms are Evolutionary Programming

(EP), Earmony Search (HS) etc.

In most of the application the hybrid algorithms are
formed by combining two or more natural-inspired
algorithms. The combination of two or more

natural-inspired algorithms consume high execution time.
Because, the imitation of natural process takes many Fig. L: Initial Candidate Representation

iteration to solve a problem. But these natural-inspired

algorithms can provide accurate results. On the other

hand the artificial inspired algorithms can execute fast and

it require less iteration t. The proposed work motivate to gjstinguish by utilizing the accompanying eqn. (1) and
propose hybrid metaheuristics algorithm for the optimaleqn. (2) individually 1.7, 18).

E-O-L product selection in reverse logistics. In the

proposed system the cuckoo search is combined with N

harmony search. In conventional cuckoo algorithm the Toi = Z) ((EH - NDYi) ><tDM_j> (1)
update and discard of any solution is based on swarm rule =

and probability value. The update rule is also referred as N

mutation of cuckoo, which is replaced by the harmony Tni = Z) <(NDYi) XtNM-j) 2
search process to speed up the optimization. The step by i=

step procedure of proposed HCHS system is given as

follows: Step 3: Harmony Search based mutation

. _ Then the initial solution is mutated or updated based
Step 1: Initial Solution on the fitness value. In the proposed technique the
In the proposed hybrid system, the cuckoo begins thesalutation is updated using harmony search algorithm.

optimization so the candidate is initialized to the cuckoo.The steps includes in the harmony search algorithm for

Each candidate in the population has N eggs, among therthe solution update are given below.

N-1 eggs represent the features or components of the E-O-

L products and the Nth egg represents the cost value. The —Initialize the harmony memory: Based on the

sample candidate representation is given in the fig 1. dimension of solution need to update, the initial
Step 2: Fitness Estimation memory for the harmony is generated and is stored in
: a matrix.

The objective of the proposed system selects the most
suitable combination of E-O-L products for disassembly.
The selected products should require less cost and time in
the reverse logistics process. Sometime, to fulfil the
required parts, the parts need to buy from the outside
providers. In case the overall accrued non-distractive
component is less than the required quantity for the new
product production. Then the balance component should  The solutions updated by the harmony memory search

procure from the outside seller. In another situation thejs considered as the best solution. Then the iteration is
yield is higher than the desire; the excess segments nea@peated by the cuckoo.

to arrange. Along these lines, the part is far minimum or  Step 4: Termination criteria

more extraordinary than it makes adversity for the E-O-L  After the successfull execution of previous steps, the

reverse logistic operation. iteration is checked for the termination. The process is
The aggregate time required for the dismantling of therepeated from fithness estimation till to reach the

destructive path and the aggregate time required for théermination criteria. The pseudocode for the hybrid

dismantling of the non-destructive segment cancuckoo harmony search algorithm is given in fig 2.

—Improvise New Harmony: In this phase based on the
PAR value the new harmony will be crated.

—Update Harmony memory: Then the fitness of initial
and new harmony is compared if the best fithess
solution is updated as the optimal solution by the
harmony search algorithm.
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Table 1: Parameter Setting
. Input: Divide the dataset in to training dato set and testing data set | Parameters| Values |
2. begin Generate Initial population of host nest nvith feggs: | Noof Nests| 100 |
3. while max iterations is not reached do | pa | 05 |
4. Calculate the fitness for each nest fi using Naive Bayes Classifier
5. Update each nest using cuckoo levy flight | a | 02 |
6. ntFn(tl)ta®Len(d) | A | 15 |
1. Inhybridapproach, PAR operator is applied for r mitating the wpdated solution. | HMCR | 09 |
8. Fo=lion) | PAR | 01 |
9 flel<HMCR) Vel
10, 307y *xi0)
1. ifle2<PAR) /ie2
12 35t bw* (2 # rand -1)
3 Endif 12%
14, Ele
15. Keep the existing solution 329,
16. Endif 16%
17 Endfor
18.  Eliminate the worst nest with probability Pa
19, Pass the best nests to next iteration
20.Em
16% /

Fig. 2: Pseudocode for the hybrid cuckoo harmony search

24%

\\_,/
3 Results and Discussion EGA BPSO mCS @WABC BHCHS

Fig. 3: Comparison of various optimization technique for product

The proposed procedure for the ideal D-T-O in E-O-L ¢gjection

reverse logistic in light of the novel B2CS method is
investigated and actualized by MATLAB 2017a, with the
framework setup; Intel Core i3 processor, 83GB RAM and
windows 10 working framework. In this reproduction, general cost and dismantling time the proposed HCHS
thinking about 100 item and every item contains mosta|gorithm is employed.
extreme of 9 parts. The accomplishment of the normal approach is
The sort of item considered in our work is (pc) and contrasted and past procedures like adaptive genetic
their parts are numbered in the vicinity of 1 and 9. The glgorithm (AGA), and simulated honey bee state
parts detail and relating procurement and transfer cost argigorithm (ABC) based planning. In the past chapter
portrayed in Ref. 17,18]. The initial parameter for the thought to diminish the dismantling time of the E-O-L
proposed hybrid cuckoo harmony search algorithm isproducts, so that an ideal planning structure in view of
givenin the table 1. ABC algorithm is proposed. This chapter, focused both
The number of E-O-L products selected by variouschoice and planning of E-O-L products so that the general
optimization techniques is given in the fig 3. The profit get increment. By and large the normal time taken
comparison chart clearly proves that the HCHS techniquéby the different machines is given in the TablelS][
selecte only 12% of products. But the GA selecte  Table 2 gives the dismantling machine required more
maximum of 32% products. time for dismantling non-destructive machine than the
The case considered in this paper for the trial destructive machine. Since non-destructive dismantling
execution is to make 20 new products from the accessibl@eed to stay away from harm of parts. The most extreme
100 E-O-L products. So as to fabricate 20 new productsnormal time required for the dismantling of the
requires 180 segments. The quantity of 20 segment sort inon-destructive part is 40seconds and least required time
required to fulfill the necessity. In this manner most is 33 seconds for the given products. Then again for the
extreme of 55 E-O-L products (estimated) is taken. Todismantling of the destructive segment machine require
choose the most helpful compound which diminishes themost extreme of 14 seconds and least of 9 seconds. The
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Table 2: Average time taken by the various machines The execution examination diagrams given in Fig 4 and 5
| Non-destructive Machind Time(Sec) | unmistakably demonstrates the adequacy of the proposed
| NM | 33 | system for the E-O-L item in the reverse logistic

! operation.

| NM, | 36 |
| NM3 | 3B
| NMy | 40 |
| NMs | 32 | 100 | —
| DM | 11 fa
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disassembly time of the proposed work is compared with time (5)

the existing techniques and is given in Table 3.
EP mGA NABC WHCHS

Table 3: Comparison on disassembly time for the 47 products Fig-d43 Comparison of disassembly time at variable no. of E-O-L
roducts
| No of E-O-L Products| HCHS | ABC | GA | EP | P
| 47 | 175 | 223 | 247 | 280 |

The dismantling time of the different system for the
D-T-O of 47 products got from the past work is given in
Table 3. The total time required for the dismantling of 47 800
products by the proposed HCHS procedure is 175 second 700
and by utilizing alternate strategies like ABC, GA and EP 600
is 223, 247 and 280. It is unmistakably demonstrating that
the proposed strategy system can be a superior choice fo 2

=4=HCHS =@=ABC =#=AGA GA =—¥—EP

the dismantling of E-O-L products in brief time.
Y 300
200
Table 4: Comparison on total cost for the 47 products 100
0
| No of E-O-L Products| HCHS | ABC | AGA | GA | EP | 30 #0 50 7 1o

NO OF EOL PRODUCTS

| 47 | 465 | 498 | 525 | 591 | 614 |

Fig. 5: Comparison of total cost at variable no. of E-O-L products

In Table 4 the total cost required for the D-T-O of 47
products is given. The total cost required for the  The Fig 6 gives the comparison of execution time of
dismantling of 47 products is 614, 591, 525, 498 and 465various optimization techniques. The execution time of
by utilizing EP, GA, AGA, ABC and B2CS. The table 2 proposed hybrid technique is less compared to the other
and 3 demonstrates that the utilization of time and costhybrid technique.
for the dismantling of 47 products is better and low by  The hybrid approach HCHS is proposed for the multi
utilizing the proposed HCHS system. period dismantling in reverse logistic of end of life
The Fig 4 the dismantling time examination of products. The proposed strategy combine the honey bee
different procedures at various no. of E-O-L products isprovince algorithm and cuckoo scan algorithm for the
given. It plainly demonstrates that the time required bybetter advancement. The goal of the proposed work is to
the proposed strategy is lower than alternate strategiedocate the appropriate mix of products, hence its
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