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Abstract— The evolution of optimized routing which is 

based on Rank based Ant colony optimization Algorithm 

has been introduced. It finds the best routing for collecting 

solid waste in cities. Rank based ant colony optimization is a 

new meta- heuristic technique inspired by the nature of the 

real ants and helps in finding the optimal solution of the 

problems. The concept of ranking can be applied and 

extended to the ant system as follows: after all m ants have 

generated a tour, the ants are sorted by tour length (L1 ≤L2 

≤∙∙∙∙∙∙∙∙ ≤ Lm), and the contribution of an ant to the trail level 

update is weighted according to the rank of the ant. In 

addition to that, only the best ants are considered. The 

system tries to implement the solid waste management 

routing problem using Ant colony optimization. In the 

research the approach the problem of routing in solid waste 

management is the main point of focus in thesis. There are 

many ways to solve the problem of solid waste 

management. Rank Based Ant colony optimization is a new 

technology to solve the optimization problem. As routing in 

solid waste management is a challenge, so in this thesis we 

are planning to tackle the routing in solid waste management 

through the technique of Rank Based Ant colony 

optimization. We have described and tested the three 

categories of ACO algorithms i.e. ant system algorithm, 

min-max system and the rank based system. Rank based Ant 

colony results compared with the Ant system algorithm, 

Min-Max system. The results were compared by varying the 

number of trails, number of ants and number of tours. Three 

main factors were studied in each of the case i.e. average 

best tour, average number of iterations and average best 

time. The average best tour and average best time was found 

worst in case of rank based system. We found average 

number of iteration is less than the ant system and min-max 

system. On the basis of average number of iteration, it was 

found that the rank based system is found better in overall 

situation. 
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I. INTRODUCTION 

A The collection of municipal solid waste is one of the most 

difficult operational problems faced by local authorities in 

any city. In recent years, due to a number of cost, health, 

and environmental concerns, many municipalities, 

particularly in industrialized nations, have been forced to 

assess their solid waste management and examine its cost 

effectiveness and environmental impacts, in terms of 

designing collection routes. During the past 15 years, there 

have been numerous technological advances, new 

developments and mergers and acquisitions in the waste 

industry. The result is that both private and municipal 

haulers are giving serious consideration to new technologies 

such as computerized vehicle solutions. 

It has been estimated that, of the total amount of 

money spent for the collection, transportation, and disposal 

of solid waste, approximately 60–80% is spent on the 

collection phase . Therefore, even a small improvement in 

the collection operation can result to a significant saving in 

the overall cost. The present study is mainly focused on the 

collection and transport of solid waste from any loading spot 

in the area under study. The routing optimization problem in 

waste management has been already explored with a number 

of algorithms. Routing algorithms use a standard of 

measurement called a metric (i.e. path length) to determine 

the optimal route or path to a specified destination. Optimal 

routes are determined by comparing metrics, and these 

metrics can differ depending on the design of the routing 

algorithm used .The complexity of the problem is high due 

to many alternatives that have to be considered. Fortunately, 

many algorithms have been developed and discussed in 

order to find an optimized solution, leading to various 

different results. The reason for this diversity is that the 

majority of routing algorithms include the use of heuristic 

algorithms. Heuristic algorithms are ad- hoc, trial-and-error 

methods which do not guarantee to find the optimal solution 

but are designed to find near-optimal solutions in a fraction 

of the time required by optimal methods [3, 10, 16]. 

II. PROBLEM FORMULATION 

The collection of solid waste operation in City begins when 

workmen collect plastic bags containing residential solid 

waste from different points in the city. These bags are 

carried to the nearest pick-up point where there are steel 

containers. The containers are unloaded into special 

compact vehicles. Every morning the vehicles are driven 

from the garage to the regions, where they begin to collect 

residential solid waste from the pick-up points. There is no 

specific routing basis for the vehicles being left to the 

driver's choice. Occasionally, some pick-up points may be 

missed. It may happen that the route followed by the driver 

is longer than the optimal route. In regions which have two 

collection vehicles, they may meet at the same pick-up point 

several times. Once the solid waste is loaded into the 

vehicles, it is carried out of to the disposal site located far 

away. The suggested procedure for solving the vehicle 

routing problem in the selected Region 2 of begins with a 

particular node closest to the garage or the previous region 

and ends with the nodes closest to the disposal site. This 

reduces the number of permutations considerably. Further 

detailed node networks, description and procedures can be 

found in. 

The scope of the thesis is to unearth out a better 

heuristic algorithm to solve the routing problem in solid 

waste management system. Because most of the resources 

and time is wasted in routing of the waste from different 

places, so there must be an efficient way of collecting and 

transportation of waste material. By finding an optimal 

technique for such problem will save lot of fuel, time and 

other wherewithal. Ant colony optimization is a latest 

technique for solving the meta-heuristic problems. Thus the 



Solid Waste Routing by Rank Based Ant Colony Optimization 

 (IJSRD/Vol. 2/Issue 10/2014/141) 

 

 All rights reserved by www.ijsrd.com 632 

main objective of the dissertation is to apply ant colony 

optimization algorithm to the problem of solid waste 

management and then evaluate the obtained results.   

 Solid Waste Management will provide an exclusive 

forum to share the ideas & experiences of specialized 

expertise of the respective field.  This will facilitate 

consensus/conflict resolution among actors. i.e. Municipal 

Corporation, Medical Professionals, Environmentalists, 

Public & Corporate Sectors. Solid waste management is 

characterized by inefficient collection methods, insufficient 

coverage of the collection system and improper disposal. It 

will also focus on new concept & technologies for 

Sustainable Solid Waste Management. 

The major objectives of the solid waste routing are:  

(1) To simulate the working of solid waste routing 

optimization problem. 

(2) The extracting the useful Results from the 

simulation models. 

(3) Examining the obtained results. 

III. METHODOLOGY 

A novel approach of optimized routing which is based on 

Rank based Ant colony optimization Algorithm has been 

introduced. It finds the best routing for collecting solid 

waste in cities. In this  designation study the approach of the 

problem of routing in solid waste management is the main 

point of focus in thesis. There are many ways to solve the 

problem of solid waste management. Rank based Ant colony 

optimization is a new technology to solve the optimization 

problem. As routing in solid waste management is a 

challenge, so in this designation we are planning to tackle 

the routing in solid waste management through the 

technique of ant colony optimization. Rank based ant colony 

optimization is a new meta- heuristic technique inspired by 

the nature of the real ants and helps in finding the optimal 

solution of the problems.  In Rank based ant colony 

optimization that, only the best ants are considered. The Ant 

Colony Optimization (ACO) algorithm was inspired through 

the observation of swarm colonies and specifically ants. 

Ants are social insects and their behavior is focused to the 

colony survival rather the survival of the individual. 

Specifically, the way ants find their food is noteworthy. 

Although ants are almost blind, they build chemical trails, 

using a chemical substance called pheromone. The trails are 

used by ants to find the way to the food or back to their 

colony.  

A novel approach of optimized routing which is 

based on Rank based Ant colony optimization Algorithm 

has been introduced. It finds the best routing for collecting 

solid waste in cities.  

The system tries to implement the solid waste 

management routing problem using Ant colony 

optimization. 

IV. RESULTS & ANALYSIS 

The proposed ACO algorithms for the solid waste 

management share many common features. Ant System can 

mainly be seen as a first study to demonstrate the viability of 

ACO algorithms to attack NP-hard combinatorial 

optimization problems, but its performance compared to 

other approaches is rather poor. Therefore, several ACO 

algorithms have been proposed which strongly increase the 

performance of Ant System. The main common feature 

among the proposed improvements is that they exploit more 

strongly the best solutions found during the ants' search. 

This is typically achieved by giving a higher weight to better 

solutions for the pheromone update and often allowing 

depositing additional pheromone trail on the arcs of the 

global-best solution. In particular, in ACS, MMAS and 

RBAS only one single ant, either the global-best or the 

iteration-best ant, deposit pheromone. Obviously, by 

exploiting the best solutions more strongly, arcs contained in 

the best tours receive a strong additional feedback and 

therefore are chosen with higher probability in subsequent 

algorithm iterations. 

Yet, a problem associated with the stronger 

exploitation of search experience may be search stagnation, 

that is, the situation in which all ants follow the same path. 

Hence, some of the proposed ACO algorithms, in particular 

ACS, MMAS and RBAS, introduce additional features to 

avoid search stagnation. In ACS stagnation is avoided by the 

local updating rule which decreases the amount of 

pheromone on an arc and makes this arc less and less 

attractive for following ants. In this way the exploration of 

not yet visited arcs is favored. In MMAS search stagnation 

is avoided by imposing limits on the allowed pheromone 

strength associated with an arc. Hence, since the pheromone 

trail limits influence directly the selection probabilities. The 

selection probability for an arc cannot fall below some lower 

value. By appropriate choices for the trail limits, it is very 

unlikely that all ants follow the same path. 

All proposed improvements over AS show 

significantly better performance on the solid waste 

management and they all make use of a stronger exploitation 

of the best solutions found by the ants. It is therefore 

reasonable to think that the concentration of the search 

around the best solutions found during the search is the key 

to the improved performance shown by these algorithms. 

The concept of this method is to find the priori tour that 

gives the minimum total expected cost. We employ positive 

feedback as a search and optimization tool. The idea is that 

if at a given point an ant agent has to choose between 

different options and the one actually chosen result to be 

good, then in the future that choice will appear more 

desirable than it was before. The main purpose in this thesis 

work is to provide an adequate fast heuristic algorithm 

which yields a better solution than traditional available 

methods. The ant system exploits the natural phenomenon of 

ants to solve such optimization problems. In many such 

types of solutions the ACO has shown the ability in 

obtaining good solutions. The results were compared by 

varying the number of trails, number of ants and number of 

tours. Three main factors were studied in each of the case 

i.e. average best tour, average number of iterations and 

average best time. The present thesis work compares the AS 

and MMAS algorithm with the RBAS algorithm proposed 

for the solid waste management. 

Typically the cities are given coordinates in the 2D 

plane and then the tour length is measured by the sum of 

Euclidean distances between each pair on the tour. 

However, in the more general form, the problem description 

simply requires a metric which specifies the distance 

between every pair of cities. This optimization problem is 
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NP-hard. The task of algorithms like ACO is to guide the 

search towards regions of the search space containing high 

quality solutions and, possibly, the global optimum. Clearly, 

the notion of search space region is tightly coupled to the 

notion of distance, defined by an appropriate distance 

measure, between solutions. In this section we present some 

computational results obtained with MMAS on the problem 

of routing in solid waste management using instances from 

TSPLIB. Results are obtained and compared by varying the 

number of trials, number of ants and number of tours 

respectively. 

 

Fig. 1: Comparison based on average best tour on number of 

trials 

On comparing the average best tour which is in the 

form Euclidian distance, we found the Min-Max algorithm 

of ant colony to be the better option from ant system and 

rank based system. This can be verified from the graph and 

the table above. 

V. CONCLUSION 

C Solid waste management is a new problem arising now 

days due to large conception of waste by different sources 

like home-waste, hospitals, electronics, industrials etc.  The 

routing of the waste to appropriate place with minimum cost 

is one of the key areas to be focused. Nearly 70% to 85% of 

the total system cost is wasted in just the collection of the 

waste.  It has been inferred from the latest study that the Ant 

colony optimization is a new meta-heuristic technique which 

can be successfully applied to such types of optimization 

problem. The system tries to implement and solve routing in 

solid waste management problem using the concept of Ant 

colony optimization. We have described and tested the three 

categories of ACO algorithms i.e. ant system algorithm, 

min-max system and the rank based system. Which provides 

an approach to the routing problem of solid waste 

management. However, finding an optimal route is a tough 

task. The different ant algorithms exploit the natural 

phenomenon of ants to solve such optimization problems. 

The concept of this method is to find the priori tour that 

gives the minimum total expected cost. We employ positive 

feedback as a search and optimization tool. In many such 

types of solutions the ACO has shown the ability in 

obtaining good solutions. The results were compared by 

varying the number of trails, number of ants and number of 

tours. Three main factors were studied in each of the case 

i.e. average best tour, average number of iterations and 

average best time. The average best tour and average best 

time was found worst in case of rank based system. Whereas 

average best tour and average best time is more than the 

min-max system and ant system. We found average number 

of iteration is less than the ant system and min-max system. 

On the basis of average number of iteration, it was found 

that the rank based system is found better in overall 

situation. oncerning the objectives the conclusion is, that the 

presented contribution and work fulfills the stated 

objectives. Finally, it is my conclusion, based on the results 

that others have achieved with the DSR protocol and the 

results produced during this project, that the trust based 

routing mechanism can be refined which can lead to 

improvement of the results. At last we can say that by 

applying the reputation scheme over DSR protocol the 

Security can be improved. The packet delivery ratio can be 

increased and packet dropping ratio is reduced. In future it 

can be done using the DSDV protocol. 
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