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Abstract 
 
 
Recent years has opened the door for researchers for studying the behavior of self-organizing networks i.e. Mobile 

ad-hoc networks (MANETs) which operates on small battery powered mobile devices/nodes[3][2]. All these nodes 

communicate supportively without fixed infrastructure and able to operate alone or in coordination with wired 

infrastructure. MANETs work relatively on the constrained bandwidth. Each node provides the essential 

functionalities of the network such as routing and maintenance, since there is no fixed infrastructure. As the wireless 

medium is used for the communication, the physical security is limited. The efficiency of the MANET depends on 

the cooperation of the wireless nodes of the MANET [2]. Routing is one of the key issues in MANETs due to their 

highly dynamic and distributed nature, nodes mobility, terrain, weather, and jamming that change topology rapidly 

[3]. The route information may varied one packet to another[1]. Hence the routing protocol aims at finding an 

optimal path, with minimum bandwidth consumption and delay among the source and the destination node. 

 
Introduction 
 
All the conventional routing algorithms are not efficient for the distributed environment of MANETs, because the 

topology of the network is changing dynamically. Therefore, some optimization is needed when finding the route or 

selecting best among many alternative routes[1]. Traditional routing algorithms try to find the shortest path between 

the source and the destination nodes. But the optimization in routing of MANET nodes should consider the changing 

topology of the network and mobility of the nodes[1]. Therefore factors such as variable wireless link quality, 

propagation path loss, fading, interference, power consumed, security, latency, reliability, protection against 

intentional jamming, and recovery from failure could be used for optimization. Failing to consider any of these 

parameters may degrade the performance and the dependability of the network [2]. MANET and VANET are the 

future of wireless communication due to the fact that the existing protocols focus on infrastructure less 

communication [4][7]. The term infrastructure based means that there is fix infrastructure with centralized 

administrator e.g. Cellular Network while infrastructure less mean that there is no fix infrastructure and central 

administration e.g. connecting laptops/Mobile phone via Bluetooth[1]. The main issue with MANET and VANET is 

arbitrary movement of nodes due to which the topology continuously changes. Due to dynamic nature of Mobile 

Ad-hoc Network, its topology is unpredictable and uncertain [7]. These protocol are classified into three category: 

Reactive Routing Protocol, Proactive Routing Protocol and hybrid protocols [8] 
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Fig 1 MANET ARCHITECTURE 
 
Proactive Protocols (Table Driven) find paths in advance for all source and destination pairs and periodically 

exchange topology information to maintain them. It consumes more bandwidth and therefore it not suitable for large 

networks. These are also known as table driven protocols e.g. OLSR and DSDV etc. Reactive Routing Protocols 

(On-Demand protocol) maintain the route when it is needed i.e. on demand[10]. The main advantage of it is 

adaptability to the dynamically frequently changing networks, [13] which consumes less bandwidth as the routes are 

maintained when required. The problem with these protocols is that each intermediate node should store and 

maintain routing information for each active route; every node in the MANET may require in aware of their 

surrounding neighbors by using the beaconing messages. For example AODV, DSR, TORA, etc. Hybrid Protocol: 

Hybrid routing protocols contain the characteristics of both Reactive and Proactive Routing Protocols. It uses 

proactive protocol for shorter distance and reactive protocol for longer distance in other words distance vectors 

algorithm which make it more attractive. Each node keeps a record of routing information for its own zone and the 

size which is defined by a zone radius, which is defined by a metric such as the number of hops[10]. But on the 

other hand it makes it more complex too. E.g. ZRP, ZHLS. . This work mainly focus on different routing procedure 

of DSR and its modified versions. 

 
Routing Procedure of DSR: 

 
a. Route Discovery : Whenever the node sends data to destination which is not in direct range it first find the 

route using route discovery mechanism. Generally the sender node first search for the route in route cache 

and if there is no route present in the cache it create a route request packet (RREQ) and broadcast this 

packet to the network using flooding technique[11]. Each neighbor when receiving this request checks its 

cache to find suitable route to this destination, if the path is present, it sed the path to the sending node. 

Otherwise the same route request is rebroadcasted all the neighbors after adding its address to the header of 

the route request and learns from this request information to be added to its cache[15]. If the node has 

already treated this route request it ignores the new received request by verifying its sequence number since 

each route request is identified by a unique sequence number. The same procedure is executed by each 

neighboring node until the route request arrives to destination which adds [10][12]. 
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b. Route Reply When the node finds the route to destination it reply the sender node with route reply (RREP) 

message and add the shortest path from the sender to destination in the cache. Replies to this request using 

unicast message along the path contained in the header[10]. 
 

c. Route Error (RERR) Whenever any node fails sender informs all the other nodes to delete the route 

containing this node. The information is passed via sending Route Error message (RERR) to all the nodes. 
 

d. Route Maintenance When forwarding a packet each intermediate nodes checks whether the packet is 

correctly received by the next node or not [13]. In dynamic topology where if the node doesn’t receive the 

acknowledgement of the packet [12], it resend the packet (predefined time of values). Once the limit has 

been reached it consider the link as broken and deletes each route containing this link from its cache. Route 

error message is than generated and all the intermediate nodes are the informed about the failure of the link 

to delete that route by sending the error message [10]. 
 

e. Route Cache in DSR is used to save the frequently used routes so to avoid new route discovery mechanism 

which uses lot of network resources, a node can also learns from route request to adds new routes to its 

cache it also learns from route error packets to update its cache[10]. 

Energy Efficient Dynamic Source Routing (EDSR) 
 
It [10] is based on Transmission power control approach and Load balancing approach. It uses hop-by-hop power 

control mechanism to reduce the transmission energy. It will select the nodes which requires minimum energy to 

send and receive the information. The destination node will make a decision among the multiple requests that about 

the selection of best route and sends reply packet to the destination through the selected route. 
 
Modified Dynamic Source Routing (MDSR) 
 
It [11] is to build self-governing stable multiple paths. The source node finds out the information of multiple paths 

then the source node counts the hop of each path. From these it find out the shortest path between source to 

destination. This MDSR is based on DSR, it maintain the multipath Information table in which node disjoint and 

link disjoint paths are placed. From this table, path with the lesser hope count find out and used for route the data on 

mulipath. This approach is called Multipath Information (MPI). 
 
Modified DSR (Dynamic Source Routing) 
 
It [6] The idea of modified DSR is to enhance the routing metric by signal strength in addition to the hop count. This 

requires changing packet header format to add field to save signal strength. Choice of the best route is based on the 

highest signal strength not minimal hop count. In case of two or more equal routes strengths, the one with the 

minimal hop count will be chosen. In technicality, information from the transmission links, such as signal strength, 

can give valuable information to the source node about the transmission paths as far as routing is concerned[13]. 

Each wireless node can communicate with any other node within its transmission range, which depends on signal 

strength at the receiver node[14]. We modified the route reply packet format and added one extra field in the packet 

format to store the worst value of signal strength (received power strength) along the route from destination to 

source. 
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Fig 2: Modified Route Reply packet for DSR 
 
The mechanism of DSR process is also modified to include signal strength model. The new mechanism will work as 

follows: when the route request packet arrives at the destination or an intermediate node with a route to the 

destination, a route reply packet will be generated. This reply packet is then sent back to the source node following 

the reverse route contained in the route request packet. Each intermediate node will update the signal strength values 

if its link values of signal strength lower than the existing recorded values in the route reply packet. If signal strength 

values of its link are greater than recorded value, the node will not update the value. The process will continue until 

the route reply packet reach the source node. Now, at the source node there are many of available routes with 

different values of signal strength. The Source node will select the route based on the value of best of worse 

available values of signal strength. 

 
Proposed ANFIS DSR (A-DSR) 
 
During the route discovery phase, intermediate node receives the hop count, energy and delay parameter information 

and these metrics are processed as input to ANFIS system and output metric Anf cost is calculated. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3: Process of calculating Anfcost 
 
 
MDSR 
 
To avoid the unnecessary RREPs transmission and failure of route discovery process, in addition to mitigate the 

passive effect of the other factors on quality/stability of selected route, the MDSR have been proposed, which is 

concerned with modification of route discovery mechanism for standard DSR. Main difference of MDSR and DSR, 

during path discovery, includes the following points: - Unlike DSR, the route selection is determined by source node 

instead of destination node. - RREP packet format have been slightly modified by adding extra field named, 

recorded signal strength (RSS). The main metric for route selection have been based on value of recorded signal 

strength (RSS) field of RREP packet at source node. In MDSR [6] source node starts up route discovery by 

generating and broadcasting RREQ packet to its neighboring nodes. On receiving RREQ, each intermediate node 
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handles the RREQ with same manner as the original DSR. Whereas, the same RREQ packet arrives at destination 

node through different paths, destination node generates RREP packet with setting a high default value of RSS field 

and replies by sending RREP packet through the posterior path from which each RREQ have been received. On 

receiving RREP, every intermediate node measures the value of signal strength of the received RREP packet, named 

MSS. If MSS<RSS, the RSS field is updated with MSS, and RREP packet is transmitted to next node. Otherwise, 

the RREP packet is transmitted without updating recorded signal strength field. This process repeated until RREP 

packet reaches source node. According to this approach, we can mention that final value of recorded signal strength 

field, (RSS), refers to the link of lowest quality along the route. Therefore, on receiving numerous RREP packets 

from destination node, source node arranges the various routes in descending order based on value of recorded 

signal strength field,(RSS), and selects route of the highest value of RSS, (i.e. the route of relatively high quality), 

for data transmission. In situation of more than one path with same value of RSS, source node chooses the route of 

minimum hop counts, and arrange others in cache. 
 
Reliable Dynamic Source Routing Protocol (RDSR) 
 
RDSR is concerned with the modification of route maintenance mechanism of DSR. The main aim of enhanced 

route maintenance approach, is to predict route failure early before its breakdown; hence, probability to start up 

route discovery mechanism is minimized. This will leads to prolonging route stability lifetime and minimize data 

packets loss. Rule of route discovery mechanism of RDSR is exactly the same of that used in MDSR. The proposed 

method for route maintenance requires light modification for data packet format by adding an extra field in its 

header named, recorded signal strength (RSS), to record data packet signal strength. The detailed function of 

modified route maintenance scheme is as follow: Before data packet transmission, source node inserts value of RSS  
 
Name    Parameter considered Name of Approach  Purpose  

    for Modification of      
    DSR      
         

Energy Efficient Dynamic Minimize Transmission  power control The Total transmission 

Source Routing (EDSR)  communication energy approach and Load balancing energy is minimized by low 

     approach  energy nodes. Distribute load 

       to energy comfortable nodes. 
      

Modified Dynamic  Source multiple paths routing Self-governing stable Shortest path between source 

Routing (MDSR)    multiple paths  to destination  
       

Modified DSR (Dynamic Minimum hop count and routing   metric   by signal To  minimize  the  delay  and 

Source Routing)   signal strength strength  energy consumption 
        

Proposed ANFIS DSR (A- Adoptive   neuro   fussyAnfcost  energy  and  delay  parameter 

DSR)    interface system   information and these metrics 

       are processed as  input  to 
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field of selected route into the RSS field of data packet and transmits data packet to next downstream intermediate 

node. On arriving data packet at any intermediate node along route, it measures value of signal strength of the 

received data packet, named MSS. 
 
       ANFIS system  and output 

       metric Anf cost is calculated 
        

MDSR  mitigatethepassive route discovery by generating modification of  route 

  effect and broadcasting RREQ discovery   mechanism for 

   packet to   its neighboring standard DSR   
   nodes         
         

Reliable   Dynamic Source predict route failure earlyModification of Route prolonging route stability 

Routing (RDSR)  before its breakdown Maintenance mechanism lifetime and minimize data 

       packets loss    
        

  Table 1 Comparison of various types of DSR      
 
Conclusion 
 
It is observed from the above table that by modifying the original DSR using different 

approaches and suitable parameter the objective of achieving the energy conservation during 

transmission can be accomplished. The energy can be conserved either by predicting route 

failures or multiple path routing or by minimum hop count approach. These approaches can be 

useful to minimize packet loss and attaining route stability. MDSR finds more suitability than 

original DSR for Energy consumption problem in MANET. 
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