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Abstract 

 

Delay Tolerance Network (DTN) is a network used in large time delays communications long distance such as space 

communications and used in an environment where there is no end to end path connectivity. The messages are delivered using 

store and forward mechanism. There exists a variety of different types of mobility models in DTN like random mobility models 

(RMM), map based mobility models (MBM) etc. which play important role in evaluating DTN protocols. Various types of 

mobility models has been reviewed in this paper. The pros and cons of various mobility models has been studied along with their 

characteristics. The review provides a base to the researchers in choosing suitable mobility models in simulation to evaluate 

DTN network.       
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Delay Tolerance Network (DTN) is a network technology which is used in an environment where there is no end to end path 

connectivity. DTN operate effectively in large time delays communications such as space communications and through long 

distances. Messages are delivered using store and forward technique. Messages are buffered inside router and then forwarded to 

the next router when contact opportunity arrives. A delay-tolerant network requires hardware that can store large amounts of 

data. In a delay-tolerant network, traffic can be classified in three ways, called expedited, normal and bulk. After sending all 

packets of other classes expedite and normal, bulk data is sent. Movement of the network nodes is essential for the performance 

of delay-tolerant networks (DTN). A mobility model that captures the behaviour of the nodes in the real usage scenarios is thus 

needed for a reliable assessment of a new protocol. Metrics for characterising mobility are Inter-contact times and contact 

durations. An inter-contact time also referred to as an inter-meeting time, is the time interval between contacts of two nodes. In 

other words we can say it is the time interval a node pair is not in contact with each other. The contact time or contact duration is 

the time a contact between two mobile nodes lasts. Inter-contact times correspond to how often nodes will have an opportunity to 

send packets to each other, while the contact durations limit the amount of data that can be sent. 

II. MOBILITY MODELS 

Mobility models represent the movement of mobile user, and how their velocity or acceleration and location, change over time. 

Movement of the network nodes is essential for the performance of delay-tolerant networks (DTN). A number of mobility 

models have been developed. Some of the models, which are in consideration for my work, are listed below. 

 Types of Mobility Models A.

1) Entity/Individual mobility models: In Entity/Individual mobility models, nodes’ movements are independent of each 

other. 

2) Group mobility models: In Group mobility models, nodes’ movements are dependent of one another. 



A Review on Mobility Models in Delay Tolerance Network  
(IJIRST/ Volume 2 / Issue 03/ 004) 

 

 
All rights reserved by www.ijirst.org 19 

 
Fig. 1: Classification of mobility model 

 Entity/Individual mobility models: nodes’ movements are independent of each other. B.

 Random Walk (RW) Model 1)

In this model, the nodes move randomly and freely without any restriction. In RW model, the destination, speed and direction all 

are chosen randomly and independently of other nodes. The RW Models produce memory-less mobility pattern because it does 

not keep records of previous patterns formed by the speed and location values of mobile nodes. It has advantage that it does not 

need any memory space but nodes move randomly anywhere without having any particular destination to reach and without 

pausing at any location. 

 Random Walkway Point (RWP) Model 2)

Just like RW Models nodes move randomly and freely without any restriction. In random walk model it  add concept of pause 

times. Whenever nodes assume new destination and speed it pauses for some time and then again move to the new randomly 

choosen destination. In RWP, mobility model speeds, pause times and direction angles, are all sampled from a uniform 

distribution. This model has one shortcoming that it often results in a non-uniform stationary node distribution. 

 Random Direction (RD) Mobility Model 3)

In the RD model, a mobile node is provided with a particular direction and hence moves with a specified speed, change  a 

movement degree randomly and moves in a particular direction until it touches the destination boundary of simulation area. At 

boundary area, node stops for a specified pause time before choosing a new direction to move again. 

 Levy Walks (LW) Mobility Model 4)

This model is very similar to random walk, except that the movement lengths and pause times are taken from a power law 

distribution. The shortcoming of the model is that it does not capture characteristics such as group mobility and heterogeneity 

among nodes. But this model is produces almost same inter-contact time distributions as many real world traces. So we can say 

that this model try to achieve realism. 

 Group Mobility Models: Nodes’ Movements Are Dependent Of One Another. C.

 Map Based Mobility Model- movement of nodes are constrained within a map. 1)

a) Random Map-Based Mobility Modals (RMBM) 

It is the simple random Map-Based Mobility Modal (MBM). It contain all features of random walk model. In this Model, nodes 

move to randomly determined directions on the map following the roads as defined by the map and also it has options to select 

different node groups that use only certain parts of the map. In this way, it can distinguish between cars and pedestrians so that 

the former do not drive on pedestrian paths or inside buildings.  

b) Shortest Path-Based Map Based Mobility Modal (SPBMM) 

This model adds the concept of finding shortest path in previous RMBM. This Model also initially places the nodes in random 

places on the map area. However, all nodes travel to a certain destination in the map and follow Dijkstra’s shortest path 

algorithm to discover the shortest path to the destination. When nodes reach their destination, they wait for a while and select a 

new destination. In the map all the places usually have same probability to be chosen as the next destination, but the map can 

also contain Points of Interest (POIs).  
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c) Route-Based Map Mobility Model (RBMM) 

In this Model, all nodes are assigned predetermined routes and they follow only that route  on the map. In this Model, routes 

within the map contain many points and these points are termed as stops on the routes. For some time nodes wait on every stop 

before travelling to the next stop. This kind of Route-Based Models, RBMMs, shows better performance in simulating nodes 

movement on the bus and tram routes.  

d) Manhattan Mobility Model (MMM) 

The map of MMM constructs a grid like structure of horizontal and vertical lines. The horizontal and vertical grids represent 

streets on the map. This model is widely used in simulating the movement pattern of mobile nodes on streets which are defined 

by maps. The mobile nodes move along the horizontal or vertical grids in horizontal or vertical direction and they are allowed to 

change its direction at a predefined probability. On the same street probability is 0.5 and on turning right is 0.25 and on turning 

left is 0.25. This probability pattern leads to the Manhattan Mobility Model have high temporal dependence and spatial 

dependence.  

e) Cluster Manhattan mobility (CMMM) model 

All the vehicles moving in the Manhattan Mobility Model are grouped together to form a cluster. In the cluster based NAM 

output, the cluster creation algorithm elects various cluster heads and the data communication is established from source to 

destination through various cluster heads. In this approach the service request by the nodes is efficiently handled by the cluster 

heads. The experimental results clearly show that the cluster based Manhattan Mobility Model with 802.11p increases the 

efficiency of the network parameters. 

f) Localized Random Walk (LRAW) Mobility Model 

In this model, nodes are given a home cell which they tend to remain close to. In this model, each node is assigned a fixed home 

cell. The nodes have a list of their neighbouring cells and each node chooses one of the neighbouring cell depending on each 

cell’s distance from the node’s home cell. It is found that a node following the LRAW mobility model will have a double 

exponential (or Laplace) stationary distribution about the home cell. 

 Spatial Dependencies 2)

In spatial dependency nodes movements are in group fashion. The movement of a node influenced with other nodes around it.  

a) Community based model 

The movement area is divided into some regions as a grid and each community is assigned into a cell of the grid. All the nodes 

are grouped as friends who belong to the same community and non-friends who are with different community. In this model, 

nodes move between the communities based on node attraction feature and between all the friend and non-friend nodes in the 

network a link is established which will be used later to drive node movements. The drawback of this model is gregarious 

behaviour of nodes means when a node decides to exit the community, all other nodes of the same community follow that node. 

b) Reference 

Point Group Mobility Model- In this model every group/cluster has a logical centre. This model enables the random motion of 

the group/cluster and also enables the individual motion of a node in its own group/cluster. Spatial dependence is realized with 

the use of reference points. Mobility characteristics (direction location, behaviour, speed, etc.) of the entire group/cluster depends 

over the logical centre motion. 

 Temporal Dependencies 3)

In this mobility model, a node actual movement influenced with its past movement. 

a) Time variant model 

In this model, the terrains (simulation plane) are divided into many sub terrains and each of which is designated as a community. 

At any instant, a specified node can be observed in any one of the communities. Nodes are assigned a fixed global velocity and 

travel from one community to another using transition probabilities, which follows a Markov Chain. 

 Hybrid Structure 4)

All mobility metrics classes are integrated to attain the structure like-relative speed, spatial dependence, temporal dependence 

and node degree/ clustering. 

a) Post Disaster mobility model (PDM) 

The PDM mimics the situation after a natural disaster. It models two main groups after a disaster: survivors, and rescue workers 

that aid survivors. There are also several types of fixed nodes including centres, police stations, and hospitals, which act as 

meeting places of moving nodes that help relay packets among them. All moving entities and centres are equipped with ratio 

devices and these devices run DTN routing protocols. 

III.  CONCLUSION 

Mobility Models play an important role in performance of delay tolerance network. In this paper mobility models are 

characterized according to the movement of nodes whether movement of nodes are independent of each other or dependent of 

each other. Mobility models can be characterized according to realism. It is possible to incorporate human mobility 

characteristics. This paper presents a survey of various mobility models to provide a firm base to the researchers in choosing 

suitable mobility models in simulation to evaluate DTN network and also to develop a new mobility model. This work needs to 

be extended to include various real time domains in mobility models. 



A Review on Mobility Models in Delay Tolerance Network  
(IJIRST/ Volume 2 / Issue 03/ 004) 

 

 
All rights reserved by www.ijirst.org 21 

REFERENCES 

[1] vasanthi.v, romen kumar.m, ajith singh.n and m.hemalatha , “a detailed study of mobility models in wirelesssensor network” Journal of Theoretical and 

Applied Information Technology 15th November 2011. Vol. 33 No. 

[2] M Shahzamal, M F Pervez, M A U Zaman  and M D Hossain2 “mobility models for delay tolerant network: a survey” International Journal of Wireless & 
Mobile Networks (IJWMN) Vol. 6, No. 4, August 2014. 

[3] Santosh Kumar, S. C. Sharma, Bhupendra Suman “Mobility Metrics Based Classification & Analysi of Mobility Model for Tactical Network” International 

Journal of Next-Generation Networks (IJNGN) Vol.2, No.3, September 2010. 
[4] K. Fall, “delay-tolerant network architecture for challenged internets,” in Proceedings of ACM SIGCOMM, 2003, pp. 27–34. 

[5] https://en.wikipedia.org/wiki/Delay-tolerant_networking. 

[6] Frans Ekman, Ari Keränen, Jouni Karvo and Jörg Ott, “Working Day Movement Model,” MobilityModels’08, May 26, 2008, Hong Kong SAR, China. 
[7] Dr.B. Ramakrishan, M. Milton Joe, R. Bhagavath Nishanth, “Modelling and Simulation of Efficient Cluster Based Manhattan Mobility Model for 

Vehicular Communication” Journal of emerging technologies in web intelligence, Vol. 6, No. 2, May 2014. 

[8] Md Yusuf S. Uddin, David M. Nicol, Tarek F. Abdelzaher Robin H. Kravets, “A Post-Disaster Mobility Model For Delay Tolerant Networking,” 
Proceedings of the 2009 Winter Simulation Conference M. D. Rossetti, R. R. Hill, B. Johansson, A. Dunkin, and R. G. Ingalls. 

[9] K.Prasanth, Dr.K.Duraiswamy, K.Jayasudha, Dr.C.Chandrasekar, “Packet Transmission Analysis in Vehicular Ad Hoc Networks using Revival Mobility 

Model,” Int. J. Advanced Networking and Applications 252 Volume: 01 Issue: 01 Pages: 252-257 (2010). 
[10] Francisco J. Martinez, Juan-Carlos Cano, Carlos T. Calafate, Pietro Manzoni, “CityMob: a mobility model pattern generator for VANETs” IEEE 

Communications Society subject matter experts for publication in the ICC 2008 workshop proceedings. 


