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__________________________________________________________________________________________ 

Abstract: Mobile Ad-hoc networks (MANETs) are self organizing, infrastructureless and multi-hop packet 

forwarding networks. There is no concept of fixed base station. So, each node in the network acts as a router to 

forward the packets to the next node. Ad-hoc networks are capable of handling of topology changes and 

malfunctions in nodes. Routing is one of the most important aspect of ad hoc networks. All operations and 

applications built around as hoc networks, utilize the routing services of ad hoc networks in some way or the 

other. Considering the importance of routing techniques and their efficiency, in this paper we have taken a 

literature survey of different routing methods, their strengths and weaknesses. For this study we have classified 

different routing methods into some heads based on the characteristics they display. All methods under a given 

head display some common behavior and similarities in their functionalities. This paper helps to identify and 

understand different research areas in mobile ad hoc networks.  
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__________________________________________________________________________________________ 

 

I. Introduction 

Mobile Ad-hoc networks (MANETs) are self organizing, infrastructureless and multi-hop packet forwarding 

networks. There is no concept of fixed base station. So, each node in the network acts as a router to forward the 

packets to the next node. Ad-hoc networks are capable of handling of topology changes and malfunctions in 

nodes. Routing plays an important role in MANETs.  The routing decisions in MANETs face considerable 

challenges due to the characteristics and constraints in MANETs [13] [4].  In this section we will see the different 

types of MANET routing protocols, properties of MANET routing protocols and parameters that are used for the 

evaluation of routing protocols. MANET routing protocols are classified into three categories based on how routing 

information is acquired and maintained by the mobile nodes [37]. These are proactive routing, reactive routing and hybrid 

routing. Proactive routing protocol is also called table driven routing protocol. Using a proactive routing protocol, 

nodes in a mobile Ad-hoc network continuously evaluate routes to all reachable nodes and attempt to maintain 

consistent, up-to-date routing information. Therefore, a source node can get a routing path immediately if it 

needs one. Reactive routing protocols for mobile Ad-hoc networks are also called on-demand routing protocols. 

Reactive routing protocols do not update the routing tables periodically through advertisement messages. Routing in 

reactive protocols preformed in two phases, route discovery phase and route maintenance phase. When a source 

node wants to communicate with destination node, firstly it checks for entry to the destination in its routing table. 

Then it starts sending data to the destination. If the source node is not able to find an entry to the destination in 

routing table, it starts the route discovery process by broadcasting a route request packet to its neighbors. Those 

Neighbors having route to the destination responds with sending a route reply to the source node. Routes may be 

disconnected due to the node mobility. In that case failure link’s downstream node informs the failure notification to 

the source node. Hybrid routing protocols are proposed to combine the merits of both proactive and reactive routing 

protocols and overcome their shortcomings.  Normally, hybrid routing protocols for mobile Ad-hoc networks exploit 

hierarchical network architectures. Proper proactive routing approach and reactive routing approach are exploited in 

different hierarchical levels, respectively. 

 

II. Review of Research 

When two nodes want to communicate to each other, two cases can occur: either they are neighbors, in which 

case they can communicate directly, or they are too distant, in which case messages must be routed. Routing is 

the problem of sending a packet from a source node to a destination one. Considering the broad aspect of issues 

in ad hoc networks, we classify various issues of ad hoc networks into the following categories: 

A.  Broadcasting and Multicasting 

Broadcasting is defined to be a one-to-all communication, that is a mobile user sends a message that should be 

received by all other users in the network [32]. The most basic broadcasting protocol is known as the blind 

flooding, in which a source node transmits the message to all its neighbors, and then each node that receives it 

for the first time re-transmits it. Assuming an ideal MAC layer, every node in the network will receive at least 

http://www.iasir.com/


Jaspreet et al., International Journal of Emerging Technologies in Computational and Applied Sciences, 17(1),  June-August, 2016, pp. 60-

64 

IJETCAS 16-224; © 2016, IJETCAS All Rights Reserved                                                                                                                      Page 61 

once the message. However, because of its simplicity, this protocol leads to a lot of duplicated packets and thus 

huge wastage of energy consumption. The problem of efficient broadcast therefore has always been a central 

topic of research.  

Kumar et al. [18] evaluates the performance of mesh and tree-based multicast routing schemes relative to 

flooding and recommends protocols most suitable for specific MANET scenarios. He tries to characterize the 

performance of multicast protocols over a wide range of MANET scenarios. A more intelligent protocol, named 

Neighbor Elimination Scheme (NES) has been proposed in [33], [34]. Each node that receives the message for 

the first time does not retransmit it immediately, but waits for a given duration, which may be randomly 

generated. Then, the node starts monitoring its neighborhood and after each received copy of the broadcast 

message, it eliminates from its rebroadcast list those neighbors that are assumed to have correctly received it. If 

the list becomes empty before the node decides to relay the message, the re-transmission is canceled. This 

protocol allows some energy savings by canceling redundant emissions, while still insuring an entire coverage 

of the network. 

A hybrid multicast routing protocol  is proposed by Adel et al. It is able to change behavior in different 

situations in order to improve certain metrics like maximizing battery life, reducing communication delays, 

improving deliverability, etc. The protocol is augmented by an optimization scheme, adapted from the 

Optimized Link State Routing protocol (OLSR), in which only selected neighbor nodes propagate control 

packets to reduce the amount of control overhead. 

B.  QoS Routing 

The United Nations Consultative Committee for International Telephony and Telegraphy (CCITT) 

Recommendation E.800, has defined QoS as: "The collective effect of service performance which determines 

the degree of satisfaction of a user of the service". Takahiro Hara [43] aims to quantify the influences of 

mobility on data availability from various perspectives. He proposes and quantifies several metrics that affect 

data availability.  

Colin et al. [7] proposes a scheme for bandwidth allocation in wireless ad hoc networks. The quality-of-service 

(QoS) levels for each end-to-end flow are expressed using a resource-utility function. The shared channel is 

modeled as a bandwidth resource and the allocation algorithm employs an auction mechanism in which flows 

are bidding for resources. Fairness and quality of service (QoS) are two imperative issues in allocating wireless 

channels [11]. It proposes a fair QoS agent to simultaneously provide per-class QoS enhancement and per-

station fair channel sharing in WLAN access networks. While QoS is implemented through scheduling and 

queue management algorithms, fairness is achieved by estimating the fair share for each station and dynamically 

adjusting the service levels of packets. [17] proposes a price-based resource allocation framework in 

wireless ad hoc networks to achieve optimal resource utilization and fairness among competing end-to-end 

flows. A study was conducted by Sooksan et al. [13] to study the effects of route reservation in MANETs. It was 

found that these schemes can indeed yield better delay performance than Non-reservation schemes. This 

advantage, however, comes at the expense of lower throughput. An important aspect for QoS routing is 

fulfillment of QoS requirement. In this aspect [15] analyses whether a packet sent by source satisfies the QoS 

requirements to the destination. It provides protocols that enable verification of delivered QoS for individual 

packets, as well as verification of statistical QoS for groups of packets.   

Chilukuri et al. [42] presents an integrated MAC and routing protocol called Delay Guaranteed Routing and 

MAC for delay-sensitive wireless sensor network applications. DGRAM is a TDMA-based protocol designed to 

provide deterministic delay guarantee in an energy-efficient manner. The design is based on slot reuse to reduce 

latency of a node in accessing the medium, while ensuring that the medium access is contention-free. The 

transmission and reception slots of nodes are carefully computed so that data is transported from the source 

toward the sink while the nodes could sleep at the other times to conserve energy. Thus, routes of data packets 

are integrated into DGRAM, i.e., there is no need for a separate routing protocol in a DGRAM network. The 

Bluetooth MAC protocol is based on a strict master/slave concept wherein any communication between slave 

devices has to go through the master. While this model is simple, the use of such a non-optimal packet 

forwarding scheme incurs much longer delays between any two slave-devices as double the bandwidth is used 

by the master. As a solution, [14] proposes Dynamic Slot Assignment, where the piconet master dynamically 

assigns slots to slaves so that they can communicate directly with each other without any intervention from the 

master. 

C.  Multipath Routing 

Multipath routing is essentially a routing technique where multiple routes to destination are explored. Initially, 

multipath routing was proposed to provide fault tolerance [19], [20]. Multiple paths are discovered and if one 

path becomes inaccessible, alternate path is explored, thereby providing fault tolerance. Multipath routing is 

used as tool to guarantee differentiated treatment to priority traffic in [21]. Because of the availability of 

multiple paths, each with its different QoS levels that it can provide, it becomes possible to offer differentiated 

services to different users. Multipath routing is applied in [22] as a means for minimizing the overhead resulting 
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from route disruptions and consequent flooding of route requests. [40] proposes a new routing protocol named 

CHAMP which uses cooperative packet caching and shortest multipath routing to reduce packet loss due to 

frequent route failures. Wang et al.  [23], Zhang et al [24], and Yin and Lin [25] explore multipath routing from 

load balancing perspective.  

Multipath routing is regarded as appealing for ad hoc networking because it can provide fault tolerance.  Use of 

back-up routes leads to less packet loss, longer duration of the communication sessions and robustness. 

Moreover, sending the data packets of each flow along different paths can lead to better distribution of the 

traffic load. Although multipath routing can be effectively used to increase reliability and robustness of 

established sessions, there are some overheads which cannot be ignored. Determining multiple routes itself is 

quite complicated with respect to unicasting routing. Often these multiple routes have to be established with 

variable factors, which makes the task more challenging. An important question to be answered here is that 

exploring these alternate paths means spending more resources such as bandwidth, power, etc. to find and 

evaluate them in the already constrained ad hoc networks. This calls for a trade-off between the benefits and its 

associated cost and we have to limit the overheads to some maximum level. Another question in Multipath 

routing is whether route maintenance should be centralized or distributed [22]. 

D.  Energy-aware Routing 

Some initial works tried to minimize power consumption by minimizing the maximum power of nodes or 

minimizing the total power consumption of all nodes [1], [2]. Some other works about energy-efficient 

broadcast have focused on routing protocols as a solution. These routing protocols are distributed routing 

algorithms that select routes with less energy cost. Most of the works on energy efficient broadcast/multicast are 

focused on configuring energy power of each node. That is, given the geometry position of a set of nodes in a 

plane, find the transmitting power of each node such that the energy cost of the broadcast/multicast tree is 

minimized [3], [4], [5]. Hassan et al. [6], proposes building a broadcast tree and by applying some heuristics, 

tries to minimize energy cost of the broadcast tree. The issues of QoS provision and energy conservation have 

been addressed in [8]. Jiun-Long et al. [8] discuss a QoS-aware and energy-conserving algorithm utilizing on-

demand broadcasting technique. M. Cui et. al. [44] uses a modification of back-off algorithm for wireless 

networks. To achieve node throughput fairness, the back-off is explored both in terms of time & space. The 

spatial back-off algorithms which back-off in space as an alternate to time back-off algorithms, though conserve 

energy, they have a negative effect on node’s throughput fairness. Here throughput is related to both 

transmission power level & back-off window size and incorporated into CSMA protocol as CSMA/TS. The 

paper shows that this approach can achieve higher node throughput fairness even in situations known to be 

unfair, while still attaining high throughput.  

E.  Security Issues in Ad Hoc Networks 

A covert channel is a concealed communication path whose very existence is not planned in the design of these 

channels [48]. Covert communication happens when a user intentionally manipulates and embeds information 

into some properties of the system in such a way that the extra information can be detected by specific users in 

the system. A low transmission rate is generally sufficient to satisfy the requirements of covert channels. 

Existence of covert channels violates both secrecy and integrity properties of trusted systems. A covert channel 

can be used to communicate sensitive information. A covert channel is very difficult to detect. This paper 

investigates ad-hoc wireless networks’ susceptibility to covert channels that can be formed through 

manipulating the network protocols. In Mobile Ad-Hoc Networks, establishing trust relationships between the 

nodes is a challenging task. the sender nodes accurately identify the legitimate nodes in the network, a robust 

routing can be provided while mitigating the effects of malicious nodes. [49] Proposes a secure and robust 

routing scheme in which the interaction between the sender and receiver nodes is modeled using a dynamic 

Bayesian game model. A repeated game is considered and opinions of a node about the types of other nodes are 

established using an acknowledgement mechanism from the destination. The scheme guarantees the availability 

of message as long as a legitimate path exists.   

Denial-of-Service (DoS) attacks can cause serious problems in mobile multi-hop networks [50]. Attacker 

traceback in mobile multi-hop networks is a challenging problem, due to its limited network/host resources. 

Existing IP traceback schemes developed for the fixed networks cannot be directly applied to mobile multi-hop 

networks due to its peculiar characteristics. This paper proposes a protocol framework for attacker traceback 

called CATCH for mobile multi-hop networks. CATCH tracks down attacker under diverse mobile multi-hop 

network environment with low communication, computation, and memory overhead. [51] describes a two-stage 

intrusion detection system (IDS) for use with mobile ad-hoc networks which works by analyzing the context 

from the application-level interactions of networked nodes. In the first stage global and local maxima in the 

probability density functions of the behaviors are identified to isolate deviance at the level of a single node. 

During the second stage, a cross-correlative component is used to detect multiple threats simultaneously. 
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III. Limitations of current routing protocols 

Most of these protocols try to discover the route on-demand by flooding route request messages, which results 

in increased end-to-end latency and also consumes considerable amount of network bandwidth. These 

limitations make protocols not suitable for real-time multimedia communication. Most of the current protocols 

have limited support for QoS. QoS is either not supported at all or limited support is provided. Though many 

protocols try to find an efficient path based on prioritizing certain aspects over other, not much has been done in 

reliably measuring the QoS parameters and providing a guaranteed QoS connection. The available level of QoS 

support in ad hoc network is often arbitrary. Further, concepts of resource reservation such as Bandwidth 

reservation  are still not much developed. All these make the current routing protocols for MANETs unfit for 

real-time and multimedia applications. Reliability is another issue which needs to be addressed to for ad hoc 

networks. Reliability of ad hoc networks is often almost questionable.  

 

IV. Conclusion 

The applications and domain of ad hoc networks are unlimited. Many current applications demand some 

minimum QoS requirements to be met. A bidding algorithm proposed by Colin et al uses bandwidth allocation 

to provide required QoS on a per flow basis. When it comes to providing QoS, it is to be seen that some nodes 

are not starved of network resources. For this Park et al proposes a fair QoS agent to simultaneously provide 

per-class QoS enhancement and per-station fair channel sharing.  

Multipath routing is regarded as appealing for ad hoc networking because it can provide fault tolerance.  Use of 

back-up routes leads to less packet loss, longer duration of the communication sessions and robustness. 

Moreover, sending the data packets of each flow along different paths can lead to better distribution of the 

traffic load. Although multipath routing can be effectively used to increase reliability and robustness of 

established sessions, there are some overheads which cannot be ignored. An important question to be answered 

here is that exploring these alternate paths means spending more resources such as bandwidth, power, etc. to 

find and evaluate them in the already constrained ad hoc networks. This calls for a trade-off between the 

benefits and its associated cost and we have to limit the overheads to some maximum level.  

References 
[ 1 ] R. Ramanathan and R. Rosales-Hain, “Topology Control of Multihop Wireless Networks Using Transmit Power Adjustment,” 

Proc. IEEE INFOCOM 2000, p 404-413, Mar. 2000. 

[ 2 ] R. Wattenhofer, L. Li, P. Bahl, and Y.M. Wang, “Distributed Topology Control for Power Efficient Operation in Multihop 
Wireless Ad Hoc Networks,” Proc. IEEE INFOCOM 2001, pages 1388—1397, Apr. 2001. 

[ 3 ] J.E. Wieselthier, G.D. Nguyen, and A. Ephremides, “Algorithm for Energy-Efficient Multicasting in Static Ad Hoc Wireless 

Networks,” IEEE transactions on Mobile Computing, vol. 6, p. 251-263, 2001.  
[ 4 ] J.E. Wieselthier, G.D. Nguyen, and A. Ephremides, “On the Construction of Energy-Efficient Broadcast and Multicast Trees in 

Wireless Networks,” Proc. IEEE Infocom, vol.2, p.585-594, 2000. 

[ 5 ] J.E. Wieselthier, G.D. Nguyen, and A. Ephremides, “Energy- Efficient Broadcast and Multicast Trees in Wireless Networks,” 
Mobile Networks and Applications, vol. 7, pp. 481-492, 2002 

[ 6 ] Deying Li, Xiaohua Jia and Hai Liu, “Energy Efficient Broadcast Routing in Static Ad Hoc Wireless Networks”, IEEE 

transactions on Mobile Computing, vol. 3, p. 144-151, 2004. 
[ 7 ] Calin Curescu, Member, IEEE, and Simin Nadjm-Tehrani, Member, “A Bidding Algorithm for Optimized Utility-Based 

Resource Allocation in Ad Hoc Networks”, IEEE transactions on Mobile Computing, vol.7, P.1397-1414, 2008  

[ 8 ] Jiun-Long Huang and Ming-Syan Chen, “A QoS-Aware and Energy-Conserving Transcoding Proxy Using On-Demand Data 
Broadcasting”, IEEE transactions on Mobile Computing, vol. 6, p. 971-987, 2007 

[ 9 ] Rendong Bai and Mukesh Singhal, “DOA: DSR over AODV Routing for Mobile Ad Hoc Networks”, IEEE transactions on 

Mobile Computing, vol. 5, p. 1403-1416, 2006. 
[ 10 ] Qing Zhao, Lang Tong and David Counsil, “Energy-Aware Adaptive Routing for Large-Scale Ad Hoc Networks: Protocol and 

Performance Analysis”, IEEE transactions on Mobile Computing, vol. 6, p. 1048-1059, 2009. 
[ 11 ] Eun-Chan Park, Dong-Young Kim, Chong-Ho Choi  and Jungmin So, “Improving Quality of Service and Assuring Fairness in 

WLAN Access Networks”, IEEE transactions on Mobile Computing, vol. 6, p. 337-350, 2007. 

[ 12 ] Adel Ben Mnaouer, Lei Chen, Chuan Heng Foh and Juki Wirawan Tantra, “OPHMR: An Optimized Polymorphic Hybrid 
Multicast Routing Protocol for MANET”, IEEE transactions on Mobile Computing, vol.6, p. 1536-1233, 2007. 

[ 13 ] Sooksan Panichpapiboon, Gianluigi Ferrari, Nawaporn Wisitpongphan, and Ozan K. Tonguz, “Route Reservation in Ad Hoc 

Wireless Networks”, IEEE transactions on Mobile Computing, vol.5 n.10, p.1432-1447, 2007. 
[ 14 ] Carlos Cordeiro, Sachin Abhyankar, and Dharma P. Agrawal, “Scalable and QoS-Aware Dynamic Slot Assignment and Piconet 

Partitioning to Enhance the Performance of Bluetooth Ad Hoc Networks”, IEEE TMC, vol. 5, p. 1313 – 1330, 2006. 

[ 15 ] Suresh Singh, Member, IEEE, and Tom Shrimpton, Member, “Verifying Delivered QoS in Multihop Wireless Networks”, IEEE 
transactions on Mobile Computing, vol.6, p. 1370-1383, 2007. 

[ 16 ] Roberta Fracchia, Claudio Casetti, Carla-Fabiana Chiasserini and Michela Meo, “WiSE: Best-Path Selection in Wireless 

Multihoming Environments”, IEEE transactions on Mobile Computing, vol. 6 no 10, p. 1130-1141, 2007. 
[ 17 ] Yuan Xue, Baochun Li and Klara Nahrstedt, “Optimal Resource Allocation in Wireless Ad Hoc Networks: A Price-Based 

Approach”, IEEE transactions on Mobile Computing, vol.5, p. 347 – 364, 2006. 

[ 18 ] Kumar Viswanath, Katia Obraczka, Member, IEEE, and Gene Tsudik, “Exploring Mesh and Tree-Based Multicast Routing 
Protocols for MANETs”, IEEE transactions on Mobile Computing, vol. 5, p. 28 – 42, 2006. 

[ 19 ] S. J. Lee, M. Gerla, “AODV-BR: backup routing in ad hoc networks”, Proc. IEEE WCNC, p. 1311-1316, 2000 

[ 20 ] A. Nasipuri, S. R. Das, “On-demand multipath routing for mobile ad hoc networks”, in Proc. IEEE 8th ICCCN, p. . 64-70,1999 
[ 21 ] G. Alandjani, E. E. Johnson, “Fuzzy routing in ad hoc networks”, in Proc. IEEE 22nd IPCCC, 2003 



Jaspreet et al., International Journal of Emerging Technologies in Computational and Applied Sciences, 17(1),  June-August, 2016, pp. 60-

64 

IJETCAS 16-224; © 2016, IJETCAS All Rights Reserved                                                                                                                      Page 64 

[ 22 ] N. Akhtar, R. Tafazolli, “Traffic-based multipath routing for mobile ad hoc networks”, in Proc. IEEE Int. Workshop on Wireless 

Ad-Hoc Networks, p.201- 206, 2004 
[ 23 ] L. Wang, L. Zhang, Y. Shu, M. Dong, “Multipath source routing in wireless ad hoc networks”, in Proc. IEEE Canadian Conf. 

Electrical and Computer Engineering, p. 479, 2000, 2000. 

[ 24 ] X. Zheng, W. Guo, R. Liu, Y. Tian, “A new dynamic load-aware based load-balanced routing for ad hoc networks”, in Proc. 
IEEE ICCCAS, Vol.1, pp.407-411, 2004. 

[ 25 ] S. Yin, X. Lin, “Multipath minimum energy routing in ad hoc network”, in Proc. ICC, VOL 5, pages 3182-3186, 2005 

[ 26 ] S-J. Lee, M. Gerla, “Dynamic load-aware routing in ad hoc networks”, in Proc. IEEE ICC, vol.10, 2001. 
[ 27 ] Y. J. Lee, G. F. Riley, “A workload-based adaptive load balancing technique for mobile ad hoc networks”, in Proc.IEEE WCNC, 

2005 

[ 28 ] H. Hassanein, A. Zhou, “Routing with load balancing in wireless ad hoc networks”, in Proc. 4th MSWiM, pp. 89–96, 2001. 
[ 29 ] K. Wu, J. Harms, “Load-sensitive routing for mobile ad hoc networks”, in Proc. IEEE 10th ICCCN, pp. 540–546, 2001 

[ 30 ] Jianping Wang, Eseosa Osagie, Parimala Thulasiraman, and Ruppa K. Thulasiram, “HOPNET: A hybrid ant colony optimization 

routing algorithm for mobile ad hoc network”, Ad Hoc Networks, vol. 7, p. 690-705, June 2009 
[ 31 ] Mohammad Naserian, Kemal Tepe, “Game theoretic approach in routing protocol for wireless ad hoc networks”, Ad Hoc 

Networks, vol.7, p.569-578, June 2009 

[ 32 ] François Ingelrest, David Simplot-Ryl and Ivan Stojmenovi´c, “Routing and Broadcasting in Hybrid Ad Hoc Networks”, INRIA 
technical report, 2004. 

[ 33 ] I. Stojmenovic and M. Seddigh, “Broadcasting algorithms in wireless networks”, In Proc. International Conference on Advances 

in Infrastructure for Electronic Business, Science and Education on Intenet, SSGRR, August 2000. Published on CD 
[ 34 ] W. Peng and X.C. Lu, “On the reduction of broadcast redundancy in mobile ad hoc networks” in ACM MobiHoc, Proc. 

MobiHoc Conf., pp. 129-130,  2000 

[ 35 ] Roger B. Marks, “IEEE Standard 802.16 For Global Broadband Wireless Access”, ITU Telecom World 2003, Geneva, 
[ 36 ] Kaveh Pahlavan, Prashant Krishnamurthy, “Principles of Wireless Networks”, Pearson Publications. 

[ 37 ] E. M. Royer and C. K. Toh, “A review of current routing protocols for Ad-hoc  

mobile wireless networks”, IEEE Personal Communications, vol. 6(2),  pp. 46-55, Apr. 1999 
[ 38 ] Subir Kumar Sarkar, T. G. Basavaraju, C. Puttamadappa , “Ad Hoc Mobile Wireless Networks: Principles, Protocols, and 

Applications”, CRC Press, 2007 
[ 39 ] S. Corson and J. Macker, “Mobile Ad-hoc networking: Routing protocol  

performances and evaluation considerations”, In RFC 2501, 1999 

[ 40 ] Alvin C. Valera, Winston K. G. Seah, S. V. Rao, “Improving Protocol Robustness in Ad Hoc Networks through Cooperative 
Packet Caching and Shortest Multipath Routing”, IEEE TMC, Vol. 4 , PP: 443 – 457, Sep. 2005 

[ 41 ] Chang-Yi Yang, Bor-Sen Chen, ” Mobile Location Estimation Using Fuzzy-Based IMM and Data Fusion”, IEEE TMC, Vol. 9 

(10) , p 1424 –1436, Oct. 2010 
[ 42 ] Chilukuri Shanti  and Anirudha Sahoo, “DGRAM: A Delay Guaranteed Routing and MAC Protocol for Wireless Sensor 

Networks”, IEEE TMC, Vol. 9 (10) , p 1407 –1423, Oct. 2010 

[ 43 ] Takahiro Hara, “Quantifying Impact of Mobility on Data Availability in Mobile Ad Hoc Networks”, IEEE TMC, Vol. 9 (2) 
, 2010 

[ 44 ] M. Cui, V.R. Syrotiuk, “Time-Space Backoff for fair node Throughput in Wireless networks using Power Control”, Ad Hoc 

Networks, Vol. 8 (7), pp. 767-777, September 2010 
[ 45 ] Fernando Correia, Teresa Vazao, “Simple Ant Routing Algorithm Strategies for a MANET Model”, Ad Hoc Networks, Vol. 8 

(8), pp. 810-823, November 2010 

[ 46 ] M. Nazeeruddin, G.P. parr, B.W. Scotney, “An Efficient and Robust Name Resolution Protocol for Dynamic MANETs”, Ad Hoc 
Networks, Vol. 8 (8), pp. 842-856, November 2010 

[ 47 ] D Kadono, T izumi, F Ooshita, H kakugawa, “An Ant Colony Optimization Routing based on Robustness of Ad Hoc Networks 

with GPSs”, Ad Hoc Networks, Vol. 8 (1), pp. 63-76, January 2010 
[ 48 ] Song Li, Anthony Ephremides, “Covert channels in ad-hoc wireless networks”, Ad Hoc Networks, Vol. 8 (2), pp. 135-147, 2010 

[ 49 ] E. Ayday, F. Fekri, “A protocol for data availability in Mobile Ad-Hoc Networks in the presence of insider attacks”, Ad Hoc 

Networks, Vol. 8 (2), pp. 181-192, March 2010 
[ 50 ] Yongjin Kim, Ahmed Helmy, “CATCH: A protocol framework for cross-layer attacker traceback in mobile multi-hop 

networks “, Ad Hoc Networks, Vol. 8 (2), pp. 193-213, March 2010 

[ 51 ] Adrian P. Lauf, Richard A. Peters, William H. Robinson, “A distributed intrusion detection system for resource-constrained 

devices in ad-hoc networks“, Ad Hoc Networks, Vol. 8 (3), pp. 253-266, May 2010 

 

 
 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B7576-4SPC0RM-1&_user=10&_coverDate=06%2F30%2F2009&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1211628691&_rerunOrigin=google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=8a2da74cd45ced37238883dd82ab9d00#vt1#vt1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B7576-4SPC0RM-1&_user=10&_coverDate=06%2F30%2F2009&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1211628691&_rerunOrigin=google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=8a2da74cd45ced37238883dd82ab9d00#vt2#vt2
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B7576-4SPC0RM-1&_user=10&_coverDate=06%2F30%2F2009&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1211628691&_rerunOrigin=google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=8a2da74cd45ced37238883dd82ab9d00#vt3#vt3
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B7576-4SPC0RM-1&_user=10&_coverDate=06%2F30%2F2009&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1211628691&_rerunOrigin=google&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=8a2da74cd45ced37238883dd82ab9d00#vt4#vt4
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B7576-4SPC0RM-1&_user=10&_coverDate=06%2F30%2F2009&_rdoc=6&_fmt=high&_orig=browse&_srch=doc-info(%23toc%2312890%232009%23999929995%23820090%23FLA%23display%23Volume)&_cdi=12890&_sort=d&_docanchor=&_ct=15&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=60974b28eea61282f25cb6b31bcc3eaa
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B7576-4SPC0RM-1&_user=10&_coverDate=06%2F30%2F2009&_rdoc=6&_fmt=high&_orig=browse&_srch=doc-info(%23toc%2312890%232009%23999929995%23820090%23FLA%23display%23Volume)&_cdi=12890&_sort=d&_docanchor=&_ct=15&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=60974b28eea61282f25cb6b31bcc3eaa
http://www.sciencedirect.com/science/journal/15708705
http://portal.acm.org/author_page.cfm?id=81385595050&coll=GUIDE&dl=GUIDE&trk=0&CFID=76681514&CFTOKEN=15595845
http://portal.acm.org/author_page.cfm?id=81100642545&coll=GUIDE&dl=GUIDE&trk=0&CFID=76681514&CFTOKEN=15595845
http://www.sciencedirect.com/science/journal/15708705
http://www.sciencedirect.com/science/journal/15708705
http://portal.acm.org/author_page.cfm?id=81435595984&coll=GUIDE&dl=GUIDE&trk=0&CFID=77301723&CFTOKEN=95302055
http://portal.acm.org/author_page.cfm?id=81330498088&coll=GUIDE&dl=GUIDE&trk=0&CFID=77301723&CFTOKEN=95302055
http://portal.acm.org/author_page.cfm?id=81314491267&coll=GUIDE&dl=GUIDE&trk=0&CFID=77301723&CFTOKEN=95302055

