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Abstract:  

The main components of solid waste management are the routing. Solid Waste Management has evolved as a complex discipline in 

the last 10 year. The basic problem consists of collecting garbage street by street and, therefore house by house. The management 

of urban solid waste is complex intrinsically, because it involves various relative factors, which are often in conflict. One key 

subsystem of solid waste management is designing vehicle routes with all the realistic constraints. The paper aims-to find the best 

routing for collecting solid waste. The objective is to obtain general and practical recommendations for designing urban garbage 

collection systems through a simple approach. Ant Colony Optimization multi-Objective is a new meta- heuristic technique 

inspired by the nature of the real ants and its help to finding the best solution of the problem.. This technique can  generated stable 

and feasible best substance handling sequence of robotic and then sequences of path can satisfying the materials handling 

limitation with proceed minimum time. In this survey paper the main goal is to study the various alternative of ACO i.e.  Basic 

rank based system, min-max system, best worst system, elitist ant system, ant system and ant colony system. Some of the elements 
studied in each and every case are average number of iterations, average best time, average best, stddev-Best time, stddv-iteration 

time ,best try and worst try.Many mathematical models of Ant Colony Optimization have been proposed in literature, and in most 

cases they offer a solution to a specific problem or a group of similar problems without an attempt to create a general framework 

for their design. In this dissertation, two methods of ACO (Ant System and Min-Max System) are proposed that are based on the 

same rules of interaction between the members of the ants, within a specific discrete environment, where the resulting swarming 

behavior is used as a tool for optimization and feature extraction, or as a model for multi-agent systems that resemble the real 

swarms in nature. The algorithms proposed in this dissertation exploit the self-organizing behavior of a large group of 

independents agents to solve the above-mentioned problem efficiently. After that the comparison was made between the base paper 

result and results have been discussed in this dissertation.  

 

Keywords: Solid waste management, Meta-heuristic Technique, Ant Colony Optimization (ACO), Routing, Best Route, Waste 
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INTRODUCTION 

Solid waste 

Solid waste is a delicate matter which affected seriously of 

the environmental problems in today’s world. The present 

situation  of direct dispose of the  waste  without  proper 

exploration and  severance leaves  a  serious  impact  of  

environmental  pollution  generate a stupendous growth in 

health related problems. “The environmental pollution has 

become generate by low or medium level wastes, whether 

they are Industrial, Domestic and other wastes and human 
being can face these problems”. On a worldwide level we 

inspect defeat consequence if we are not arranging the Solid 

waste situation on proper time many countries are aware 

related to management of waste. The 3Rs principle —  reduce 

, reuse, recycle — has been encourage worldwide support to 

increasing municipal solid waste (MSW) problems. Based on 

the 3Rs principle, many programs are executed with the 

collaboration of the governmental and private sectors from 

social, economic, technological, political perspectives and 

public health. In addition to achieve the goal of waste 

reduction, the establishment of a sufficient  scale of operation 
economical waste management system providing sufficient 

capacity of MSW management services, is also an powerful 

goal for developing a sustainable material-recycling society.  

Solid Waste can divided into two parts of  

(a) Non- biodegradable waste( Rubbish) 

(b) Bio-degradable organic waste (Garbage) 

 

Types of Solid Waste 
Solid waste can be classified into three different types 

according to their source:  

 Municipal waste as Household waste  

 Hazardous waste as Industrial waste   

 Infectious waste  as Biomedical waste as  

a) Municipal solid waste:  

Municipal solid waste consists of waste from streets, 

household waste, demolition debris, construction and 

sanitation residue. Commercial complexes and residential are 

the main reason to produce the waste. With rising 

urbanization and changing lifestyle and food habits, the 

quantity of MSW (municipal solid waste) has been increasing 

rapidly and its composition is changing regularly. More than 

25% of the municipal solid waste is not collected at all; 70% 
of the Indian cities lack adequate to transport capacity it and 
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there are no garbage for disposal of waste. One positive thing 

is that in several large cities, shops have begun packing items 

in biodegradable or reusable bags.  

 

b) Hazardous waste:  

Hazardous waste is examined by the hospital and Industrial as 
because they contain toxic substances. Some types of 

household waste are also hazardous. Humans can be highly 

toxic hazardous wastes, plants and animals; and are corrosive, 

highly explosive and inflammable, and behave when exposed 

to certain things like gases. Every year in India around 7 

million tonnes of hazardous wastes is produce, most of which 

is concentrated in three states: Shoe polish, paint tins, old 

medicines, old batteries, and medicine bottles are some of the 

household wastes that can be categorized as hazardous waste. 

In the industrial sector, metal is mainly generated by 

hazardous waste, chemical, paper, pesticide, dye, refining, 

and rubber goods industries.    

 

c) Hospital waste: 

 During the diagnosis, immunization of human beings, 

treatment, animals and research activities are generated the 

Hospital waste in these fields, also in the production or testing 

of biological. It includes waste like soiled waste, chemical 

waste anatomical waste, disposables, sharps, discarded 

medicines, etc. These are in the form of disposable syringes, 

body fluids, bandages, human excreta, etc. This waste is 

highly infectious and can be a serious threat to human health 

if not managed in a scientific manner and discriminate. It has 

been estimated roughly that at least 1 kg of the 4 kg of waste 

produced in a hospital would be infected. Hospital waste 

contaminated by chemicals is also considered hazardous. 
These chemicals incorporate formaldehyde and phenols, 

which are used as disinfectants, and mercury, which is used in 

equipment that measure thermometers or blood pressure in 

India Most hospitals do not have proper disposal facilities for 

these hazardous wastes.[29] 

 

Reduce, Reuse, Recycle 

The methods of waste reduction, reuse, recycling are the 

preferred options when managing waste. From the use of 

these methods many environmental benefits can be derived. 

They reduce or prevent greenhouse gases emission, conserve 

resources, reduce the release of pollutants, save energy and 

reduce the demand for waste landfill area and treatment 

technology and. Therefore, it is preferable to incorporate and 
adopt these methods as part of the waste management 

plan.The solid waste management is typically involves its 

transport, collection, recycling or processing and disposal. 

Solid waste collection is incorporating the custom and 

recyclable materials and transport of these materials after 

collection to the location from where the collection vehicle is 

emptied. This location may be a material processing facility, a 

landfill disposal site or a transfer station . Waste disposal 

today is done primarily by land filling or closure of existing 

dump sites. Present day hygienic landfills are not dumps; they 

are engineered facilities used for disposing of solid wastes on 

land without creating danger to public health or safety, such 
as the breeding of insects and the contamination of ground 

water.    

Collection of MSW broadly involves following functional 

elements  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

Ant Colony Optimization Algorithm   

We all knew that swarm intelligence is used in the real world 

by the biotic ant to find the shortest or optimized path to 

supplement. The solution to optimization problem are found 

by mimicking the real ants behavior by the technique known 

as ACO(Ant Colony Optimization) algorithm which is 
developed in 1992 by M.Dorigo during his Ph.D. .A complex 

behavior is shown by ant which the searched for food. The 

behavior is depicted by the deposited hormones which are 

knows as tracks or pheromones. Other ants are attracted by 

these pheromones so that a path is outlined by them towards 

the source of food.[8]Following general rules of optimization 

via ACO: 

  Start at Initialization 

  Define track of each move 

  Updating rule for Pheromone  

 Moving rule of Ants 

  Rules of Stopping  

 

Real Ants 

By observing the ants and swarm colony, the ACO algorithm 

is developed. Ant focuses on colony survival on opposition to 

individual survival because they are social insects. The way 

of ant’s forage can simulate to find the best optimization 
solution for the problem of computations. The chemical trail 

is built by ant by the use of substances called pheromone 

because they are almost blind. The path for food or back to 

colony is found by this trail. This pheromone can be smelled 

by the ants and is used by them to choose path and the path 

with high pheromone density is the probable one and they 

choose. (2)   

Artificial Ants (ACO):- 

Artificial ant  can builds the solutions for optimizations 

problem and exchange the information on the quality of these 

solutions via a communications scheme that is adopted by real 

ants by the reminiscent. The artificial ants behavior is based 

on the trail of real ants, and it make more effective by 
additional plus abilities, the partial path can store in the 

limited memory which they follow so far, as well as they 
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traversed the links by cost. Every ant of the colony builds a 

problem solution under consideration, and information are 

collected to use the future problem and change the 
performance of process of ant problem 

Dorigo and Gambardella also proposed the ACS (Ant Colony 

System), which is an improvement to the AS. Since ACS is 

the base of our implemented algorithm, we focus on the ACO 

algorithms and pay attention on ACS rather than the other 

versions of this. As Maniezzo et al. point out the difference 

between  ACS and AS, because of the following three main 

aspects:  

LITERATURE SURVEY 

Related Work 

T.V. Ramachandra, et.al, [1] The managing the municipal 

solid waste has become an  drastic problem due to enhanced 

economic activities and rapid urbanization.  Get bigger 

awareness has been given by the government in recent years 

to handle this problem in a safe and hygienic manner. In this 

evaluate, Municipal Solid Waste Management (MSWM) 

environmental survey has been carried out from the assembly 

of sub-ordinate through the Bangalore city from government 
agencies, and interviews with stakeholders and field surveys. 

Field surveys were carried out in seven area (representative 

samples of the city) to understand the practice and identify the 

lacunae. The MSWM survey that was carried out functional-

element-wise in selected wards to understand the shortfalls 

and efficacy is discussed in this paper. 

Nikolaos v. Keramidas, et.al. [2] A  paper represent here of 
two distinct algorithmic solutions, the ArcGIS Network 

Analyst and the Ant Colony System (ACS) algorithm are 

started, discussed and performed for the identification of 

optimal routes in the case of Municipal Solid Waste 

collection. Both the applications are based on a geo-

referenced spatial database supported by a Geographic 

Information System (GIS). All the required parameters for the 

MSW collection are taken from the account of GIS and its 

desktop users are able to framework and model authentic 

network conditions. In this case, the simulation consists of 

scenarios of visiting varied waste faction spots in the MoA 

(Municipality of Athens). The user, in both applications, is 
able to define or modify all the required powerful factors  by 

modifying these alternative outline and particular scenarios, 

and creation of an initial scenario, can be generated. Finally, 

the optimal solution is estimated by each routing optimization 

algorithm, followed by a correlation between these two 

algorithmic approaches on the newly designed collection 

routes. 

Maria Kolokathi, et.al.[3] During the last decade, meta-

heuristics have become increasingly popular for effectively 

confronting difficult combinatorial optimization problems. In 

the this paper, two separate  meat-heuristic algorithmic 

solutions, the ArcGIS Network Analyst and the Ant Colony 

System algorithm, are implemented, introduced, and 

discussed for the identification of best  routes in the 

examination of Municipal Solid Waste collection. Both 

proposed applications are supported by a Geographic 

Information System (GIS) which is based on a geo-referenced 

spatial database .GIS are increasingly becoming a central 

element for, planning and managing, coordinating 
transportation systems, and so in collaboration with 

combinatorial optimization techniques can be used to improve 

feature of transit planning in urban regions. In The user, in 

both applications, is able to modify or define all the required 

dynamic factors for modifying these particular parameters the 
creation of an alternative scenarios and initial scenario can be 

generated. Finally, the best solution is followed by a 

comparison between these two algorithmic undertake  the 

newly designed assembly routes and estimated by each 

routing optimization algorithm. Moreover, the proposed 

mutual design of both approaches has potential application in 

many other environmental planning and management 

problems. 

Yu Bin,et.al.[4] The VRP (vehicle routing problem) is a well-

known integrative optimization problem, holds a central place 

in logistics management. The paper propose an improved ant 
colony optimization (IACO),which possesses a new strategy 

to update the increased pheromone a mutation operation 

called ant-weight strategy and to solve VRP. The 

computational results for fourteen benchmark problems are 

compared and reported to those of other optimization 

approaches. 

Rutger Cleas et.al.[5] Finding the shortest path in a road 

network is a well-known problem. Various proven static 

algorithms such as Dijkstra and A* are extensively evaluated 

and implemented. When confronted with dynamic costs, such 

as link travel time predictions, alternative route planning 
algorithms have to be applied. This paper applies Ant Colony 

Optimization combined with link travel time predictions to 

find routes that reduce the time spend by travels by taking into 

account link travel time predictions. The presented algorithm 

is evaluated using simulations in real world traffic networks. 

Junichi Ochiai et.al. [6], In this paper we presents a solution 

to real-world delivery problems for home delivery services 

where a large number of the traffic on the roads rapidly 

changes with time and roads exist in cities . The methodology 

for finding the shortest-travel-time tour contain a hybrid 

meta-heuristic that join the ant colony optimization with 

Dijkstra’s algorithm, a search method that uses both predicted 
traffic and real-time traffic, and a way to use a real-world 

road map and measured traffic in cities. Computational results 

using a map of central Tokyo and historical traffic data 

indicate that the given method can find a optimal solution 

rather than conventional methods. 

Ashish Sharma et.al.[7], In the paper we represent the work 

of utilizes Multi-Objective Ant Colony Optimization 

technique for the generation of optimal route for Solid Waste 

Management. The represent algorithm is based on ant's 

behavior, pheromone update & pheromone evaporation and is 

used to increase the local search. This process is applied to 
propose a method for solid waste routing to effectively handle 

Solid Waste. Our method is based on the various variants of 

ACO. The objective of this review paper is to study the 

different variants of ACO for Solid Waste Management. 

Rachita Sharma et.al.[8] The routing is one of the main 

element of solid waste management where the collection 

takes most of the total system price. The motive of this paper  

is to find the best route for assemble solid waste in cities. 

Multi-Objective Ant Colony Optimization is a new meta- 

heuristic methods inspired by the behavior of the real ants and 

helps in finding the optimal solution of the problems. Our 
method is based on the various variants of ACO i.e. Basic ant 

system, elitist ant system, rank based system, ant colony 
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system and min-max system best worst system. Some of the 

main components studied in each of the case are generally 

number of iterations, average best tour, and average best me. 
Finally, the optimal solution is estimated by every routing 

optimization algorithm is followed by a comparison between 

these algorithmic approaches on the newly designed 

collection routes. 

Sourabh Joshi et.al. [9] Various combinatorial optimization 

problems have been applied by a meta-heuristic of Ant colony 

system, including quadratic assignment problem and 

travelling salesman problem. Ant colony system has some 

limitations such as pheromone status due to not updated 

timely the heuristic function, which results in not generating 

the best optimal route of a vehicle. In this present paper, we 
given an improved ant colony system with a different 

heuristic function which is used to solve the VRP(vehicle 

routing problem). VRP is a real-world combinatorial 

optimization problem of minimizing the total route cost while 

dollop to the customer through different services by visiting 

the number of stops.  

Yu-Han Chen et.al.[10] The OPTW (orienteering problem 

with time windows) deals with the problem about selecting a 

set of points of interest and then calculating the route to visit 

them under the time window constraints. In the classical 

OPTW each candidate with a profit value the point of interest 
is associated, and the objective is to maximize the total profit. 

In this study, we expand the problem and allow each point to 

have multiple profit values, which could reflect different 

aspects of consideration. We propose an ACO(ant colony 

optimization) algorithm to solve the multi objective OPTW 

(MOOPTW) with the target to finding the set of Pareto 

optimal solutions. To our best knowledge, this is the first 

study to address the with comprehensive numerical 

experiments of MOOPTW. Our algorithm is a decomposition-

based one, which decomposes the single-objective sub-

problems by multi objective optimization problem. 

Pheromone matrices are associated with sub-problems. We 
also compromise path relinking and given several strategies. 

We apply our algorithm to solve 76 public benchmark 

instances and offer the list of no influence solutions to smooth 

performance comparison in future researches. 

 

PROBLEM FORMULATION 

The solid waste collection operation in City begins when the 

plastic bags are collected by workmen and residential solid 

waste is containing from different cities points. To the nearest 

pick-up point those bags are carried where there are 
containers are made of steel. The containers are unloaded into 

special compact vehicles. The vehicles are driven every 

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

collect from the pick-up points of residential solid waste. 

There is no basis particular routing for the vehicles being left 

to the driver's choice. Sometimes, it fails to catch some pick-

up points. It may occur that the route followed by the driver is 

longer than the best route. In some area where we have two 

vehicles for collection, several times they may be meeting at 

the same pick-up point. Once vehicles loaded the solid waste, 

it is carried out of to the disposal site located far away. For 

solving the problem of vehicle routing we suggested some 
procedure, the problem in the selected region begins to the 

garage with a particular adjacent node or the previous area 

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

reduces the number is considerably permutations Further 

detailed node networks, description and procedures can be 
found in. 

 

PROBLEM STATEMENT 

In this thesis the main focus point is  the routing problem in 

solid waste management. To solve the problem of solid waste 

management there are several ways. The new algorithm of 

ACO (ant colony optimization) is the new technology to solve 

the problem of solid waste management. The ACO (Ant 

Colony Optimization) algorithm was inspired through the 

observation of specifically ants or the swarm colonies. The 

social insects are Ants and the behavior of Ants is focused to 
the survival of colony rather the survival of the individual. 

Specifically, the way ants find their food is noteworthy. 

Although almost ants are blind, the chemical trails are builds; 

we called pheromone by using the substance of chemical. The 

trails are used by ants to find the way to the food or back to 

their colony.  

 

OBJECTIVES 

To share the experience and ideas an exclusive forum 

provided by solid waste management of specialized expertise 

of the separate field.  This will conflict facilitate resolution 

among actors. i.e. Medical Professionals, Corporate & Public 
Sectors, Municipal Corporation, Environmentalists,. Solid 

Waste Management will also focus on new concept & 

technologies. 

The solid waste routing have major objectives are to 

1. To simulate the solid waste routing optimization 

problem using multi-objective ACO. 

2. To extract the useful Results from the simulation 

models. 

3. Comparison the previous result with own results. 

PROPOSED WORK 

The proposed work is about to ACO algorithms for the solid 

waste management and describes the many variant of ACO. 

In the research 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. 

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 

ant colony optimization. The Ant Colony Optimization 

(ACO) algorithm was inspired through the survey of 

specifically ants and swarm colonies. Ants are social insects 
and their behavior is concentrated to the survival of colony 

rather the individual survival. Specifically, the way ants find 

their notable food. Although ants are almost blind, they build 

chemical trails, using a chemical substance called pheromone. 

The ant is used the trails to find the way to the food or back to 

their colony. Dissertation proposes  a way to fulfill all the 

above described things. The proposed ACO algorithms for the 

solid waste management share many common features. 

 

METHODOLOGY 

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 
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compared to other approaches is rather poor. Therefore, 

several ACO algorithms have been proposed which strongly 

increase the performance of Ant System. The proposed 
improvements the main common feature is that they strongly 

exploit the best solutions found during the ants' search. This is 

most often achieved by giving a better solutions of higher 

weight to the pheromone update and often allowing additional 

depositing pheromone trail on global-best solution of the arcs. 

In particular, in ACS and MMAS only one single ant, deposit 

pheromone is either the iteration-best ant or the global-best. 

Obviously, by exploiting the best solutions more strongly, the 

best tours arcs contained a strong in receive a additional 

feedback and therefore are chosen with higher probability in 

subsequent algorithm iterations. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Fig :4.1 Computational flow diagram of ACO 

 

Basic ant of ACO 

The original AS (Ant System) has the importance of resides 

mainly in being the prototype of a number of ant algorithms 

which implement collectively to the ACO paradigm. Already 

AS follows the outline presented in the previous specifying, 

subsection of its elements as follows. 

The probability of moving is the distribution, and defines the 

probabilities pi
k to be equal to 0 for all moves are practical 

(i.e., they are in the tabu list of ant k, starting from state i), 

otherwise they are computed by means of formula (2.1), 

where  and  are user defined parameters (0 ≤ , ≤ 1): 

 

=      

      (4.1) 

                  

In formula 4.1, tabuk is the tabu list of ant k, while parameters 

 and  specify the impact of trail and attractiveness, 
respectively.  

In the algorithm after each iteration t, i.e., when all ants have 

completed a solution, trails are updated by means of formula 

(4.2): 

                                  
(4.2) 

which is used to move (iΨ) to construct their solution, p, 0 ≤ p 

≤ 1, is a parameter of user-defined called coefficient of 

contributions of all ants that used to move (iΨ) to solution 

construction. The contributions ants’ are proportional to the 

solution quality is achieved, i.e., the solution is better if the 

higher trail will be contributions added to the moves it used. 

 

ALGORITHM 

1: Initialize the pheromone levels τi,j ← τ0 ∀(i, j) ∈ E 

2: Choose the starting vertex on the graph vstart = i ∈ V 

3: for iteration t = 1, 2... do  

4:    for ant m = 1, 2,... do 

5:         vpos = vstart and u = {}  

6:              while ∃feasible continuation (vpos ,j) of u do 

7:                Select j according to pi,j, where  

8:                           pi,j =  0                  if(i,j)infeasible  

                                      τα i,jηβ i,j Pc τα i,cηβ i,c otherwise  

9:                    u = u⊕ (vpos,j) and vpos = j  

10:  Update the pheromone trails τi,j using Equation 2. 

  It is worth noting that ηi,j plays a role similar to reward 

shaping in reinforcement learning. 

 

Max-Min Ant System (MMAS) 

In the search stagnation is avoided by MMAS by limits 

imposing on the allowed pheromone strength associated with 

an arc. Hence, since the trail pheromone have 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. MAX–MIN Ant System (MMAS) (Stu¨ 

tzle & Hoos, 1997, 2000; Stu¨ tzle, 1999) introduces four 
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modifications with respect to AS. The first one is that it is 

strongly exploits the best tours found: only either the best 

iteration of ant, that is the produced the best tour by the ant in 
the current iteration, or the best-so-far ant is allowed to 

pheromone deposit. Regrettably, such a approch may lead to a 

stagnation situation in which all the ants follow the same tour, 

because of the pheromone growth of trail is excessive arcs of 

a good, although suboptimal, tour. To counteract this effect, 

in the second modification introduced by MMAS is that it 

limits the possible range of pheromone trail values to the 

interval τmin; τmax; Third, the pheromone trails are initialized 

to the upper pheromone trail limit, which with a small 

pheromone together evaporation rate, increases the 

exploration of tours at the start of the search.  Finally, in 

pheromone of MMAS trails are reinitialized each time the 
system approaches stagnation or when no tour to be 

improved, has been generated for a certain number of 

consecutive iterations. 

 

ALGORITHM :  

1: for each colony do 

2: for each ant do 

3: generate route 

4: evaluate route 

5: end for 

6: verify for global or local best 
7: evaporate pheromone in all trails 

8: deposit pheromone on best global route 

9: end for 

 
Fig. 4.2: MMAS Algorithms for route 

 

Rank base 

Rank-based ant colony optimization (ACO) method which 

defines the probability of exploring a city to be visited by ants 

with a proportional randomly rule. This distribution 

probability of the random proportional rule, which is similar 
to universal sampling method that of the stochastic is 

generally applied to the selection operation in genetic 

algorithms, is good for favorable paths exploring in traveling 

salesman problems (TSPs), but inefficient at exploring such 

paths in large TSPs. Therefore, in this study we represents the 
rank-based nonlinear selection pressure function, based on 

ranking of [τ (r, z)][η (r, z)]β, to performance improving of the 

state transition rule of the original ACO, in the rank-based the 

best settings for the control parameters (q) used to pressure 

selective function and the discounted factor (γ) modified Q-

learning is associated were investigated numerically case of 

the static TSP. By introducing the rank-based nonlinear 

pressure selective function and the modified Q-learning 

model into the original ACO, the rank-based ACO algorithm 

explores paths effectively and affected by the change in 

environment.   

 

ALGORITHM  
 1. Initialization of values   

         S=0; t= current time ; t[]=null; =100 initial pheromone 

value (say 100 is threshold value) T= time stamp(consider 15 

days)  

 2. t[]=tokens(k)  

 3. While (each (t []) matches with URL || meta) Display as 

hyperlink to the webpage; Increment S          

       Value until end of web pages;  

 4. End while 

 5. Set of web pages that are matches for given keyword S 
={1,2,3,….,n} 

 6. For all S ={1,2,…..,n} 

 7. Choose web page i with probability Pi
0  

 8. Repeat  

 9. choose next web page j ε s with probability Pi,j  until 

s=null  

 10. Procedure after probation   

         t[]=tokens(k)  

while (each (t[]) matches with URL || meta)   

    Consider pheromone updating that is calculated as initial 

value + current user interest (ie Ant puts the Pheromone on 

the web Page).   
Ʈj

t+1   __ Ʈj
t  +∆ Ʈj

t            

11. Calculate pheromone evaporation   

Ʈj
t+1   

Ʈ

 
 

12. For choosing relevant web page do  

     Consider pheromone updating and pheromone evaporation 

Display as hyperlink to the webpage  

13. repeat  step 10 to 12   

 

 ACS Algorithm  
Stagnation in ACS is kept away from the local updating rule 
which decreases the amount of pheromone on an arc and 

makes this less arc and less attractive for following ants. In 

this way the exploration of not yet visited arcs is favored. The 

problem is reducing in ACS algorithm to a ‘origin of single 

vehicle round trip routing’ which is similar to the common 

TSP Problem. This combinatorial optimization problem is 

well-known that in which each waste truck is required to 

minimize the total travelled distance in order to visit, once 

only the all waste bins in its list. It is worth mentioning that 

the routing algorithms has the vast majority to the difficulty in 

finding a solution of this kind of problem and consider it due 
to the various limitations. Therefore, the ACS was applied 

State transition 

rule New Route 

Unrouted 

point Feasible 

point 

New Route 

Route index + 1 

Initial 

Output 
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many times to our problem of parameter with wide range 

settings to find solutions in order of high quality.                   

The parameters of the ACS algorithm, which have to be 

adjusted in order to find the optimum solution, are the 
following:  

• a is the relative weight of pheromone trail,  

• β is the relative weight of visibility,  

• NC is the number of cycles,  

• ρ is the pheromone trail persistence (1–ρ represents the 

evaporation of the trail)  

• m is the total number of ants at each iteration (in our 

experiments it is set equal to the number of loading spots), 

and  

• q0 is the relative importance of exploitation versus 

exploration.  

The role of the parameters, a and β, is the following: if a is set 

close to zero, then the closest loading spots have higher 

chances of being selected. This corresponds to a classical 

stochastic greedy algorithm (with multiple starting points 

since ants are initially randomly distributed on the loading 

spots). 

Results 

In this we evaluate the performance of variants of ACO for 
solid waste routing. In this we take the different parameter of 

2392 cities and find the best factor of different point.  

Performance Evaluation of Variants of ACO with 

different factor for solid waste 

S     

.N

o. 

Variants 

of ACO 

Average-

Best  
Best Try  

Worst 

try 

    

1 
Basic Ant 388050.2 386827 389702 

2 Elitist 387243.8 385361 388560 

3 
Rank 
Based 

389589.5 388567 390408 

4 Max-Min 388293.9 387418 389897 

5 Best Worst  384332.3 382904 385481 

6 

Ant 

Colony 

System 386837.5 384477 388730 

Table :-5.2.1 Results of variants of ACO 

 
Fig :- 5.2.2 shows the graph form of above table 

 

In this graph we shows the ACO variants on the basis of 
Average Best, Best Try, Worst Try and find out there value 

shows in table. 

 

S.No. 
Varients of 

ACO 

Average-

Iterations   

Stddv-

Iterations 

Time 

1 Basic Ant 33.3 4.9 

2 Elitist 41.8 7.58 

3 Rank Based 21.8 11.75 

4 Max-Min 27.4 8.13 

5 Best Worst  39.8 2.39 

6 
Ant Colony 

System 40.5 6.69 

 

Table :-5.2.2 shows the value of ACO variants  

 
Fig 5.2.2 Graph show the variants of ACO  

In this graph we show the Average Iteration and stddv-

Iteration time of different variants of ACO  

  

COMPRISION BETWEEN BASE PAPER AND MY 

RESULT 

Comparison for Average Time Best  

S.No. 
Varients of 

ACO 

Base Paper 

result 

        My 

Result 

1 Basic Ant 
6.06 8.06 

2 Elitist 
8.09 9 

3 Rank Based 
7.85 5.61 

4 Max-Min 
6.9 6.8 

5 Best Worst  
9.16 9.77 

6 
Ant Colony 

System 8.34 8.54 

Table 5.3.1- comparison value between base paper and my 

result 

 
 

Fig:-5.3.1 shows the comparison between base paper and my 

paper for average time best 
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In this graph we shows a comparison of different value of 

variants with present paper nd base paper using Average Best 

Time   

 

Comparison for Average Best  

 

S.No. 
Varients of 

ACO 

 Base paper 

result 

         My 

result 

1 Basic Ant 391113.4 388050.2 

2 Elitist 387338.5 387243.8 

3 
Rank 

Based 390061.1 
389589.5 

4 Max-Min 388661 388293.9 

5 Best Worst  385195.2 384332.3 

6 
Ant Colony 

System 387980.8 386837.5 

    Table 5.3.2 shows that the different value of variants of ACO 

 

 
Fig:-5.3.2 shows the comparison between base paper and my 

paper for average best 

 

In this graph we shows a comparison of different value of 
variants with present paper nd base paper using Average Best. 

 

 Comparison for Average Iteration  

        

S.No.   
Varients of ACO 

Base paper 

result 

My 

result 

1 Basic Ant 19.4 33.3 

2 Elitist 32.1 41.8 

3 Rank Based 28.3 21.8 

4 Max-Min 20.6 27.4 

5 Best Worst  37.6 39.8 

6 Ant Colony System 
34.5 40.5 

Table 5.3.1 shows the comparison value 

 

 

 
Fig:-5.3.3 shows the comparison between base paper and my 

paper for Average Iteration 

 

In this graph we show a comparison of different value of 

variants with present paper nd base paper using Average 

Iteration. 

Conclusion 

Now days a new problem arising known as Solid waste 

management is due to large conception of waste by different 

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

The routing of the waste to appropriate place with minimum 

cost is focused is one of the key areas. 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 solid waste 

management routing problem by using the concept of Ant 

colony optimization. We have described and tested the two 
categories of ACO algorithms i.e. ant system algorithm and 

the min-max 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 

development tool. At a given point the idea is that if 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 evaluate the performance of variants of ACO, The main 

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

average iterations, stddev-Best time, stddv-iteration time ,best 

try and worst try. The variants of ACO is Basic Ant System, 

Elastic Ant System, Max-Min Ant System, Rank Based Ant 
System, Ant Colony System best. Average best time was 

minimum in the area of ant system. From analyzing all the 
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parameters it was found that the min-max system is found 

better in overall position.  

 

Future Scope 
In this thesis the future scope is out a better heuristic 

algorithm to unearth to solve the routing problem in solid 

waste management system. Because the resources and more 

wasted of time in routing of the waste from different places, 

so must be there an efficient way of transportation and 

collecting of waste material. We will save the problem of lot 

of fuels we finding an optimal technique, other wherewithal 

and time. For solving the meta-heuristic problems we have a 

latest technique of Ant colony optimization. Thus the main 

objective of the dissertation is to apply ant colony 

optimization algorithm to the problem of solid waste 
management and then evaluate the performance of variants 

and obtained results will compare with base paper. 
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