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Vehicular Ad Hoc Networks (VANETs) are essential in supporting intelligent transportation systems, yet they face 

significant challenges due to frequent topology changes caused by high node mobility. This study evaluates the impact 

of node speed on routing performance using two representative protocols: Dynamic Source Routing (DSR) as a reactive 

protocol, and Destination-Sequenced Distance-Vector (DSDV) as a proactive protocol. Simulations are conducted using 

NS-3 and visualized with NetAnim under two mobility scenarios: 10 m/s and 20 m/s. Throughput, measured in kilobits 

per second (kbps), is the primary performance metric. The results show that DSR consistently outperforms DSDV across 

both speed levels, with average throughput decreasing at higher speeds for both protocols. However, DSR demonstrates 

greater adaptability in dynamic environments, maintaining relatively stable throughput despite increased mobility. These 

findings suggest that reactive protocols are better suited for high-mobility VANET scenarios, where rapid topology 

changes require efficient and responsive routing strategies. 
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1. INTRODUCTION 

Vehicular communication plays a significant role in supporting intelligent transportation systems, offering 

capabilities such as real-time traffic management, driver assistance, and road safety. However, frequent topology 

changes due to high vehicle mobility present critical challenges for routing data efficiently. The performance of a 

routing protocol in this context depends heavily on its ability to adapt to changing network conditions while 

maintaining acceptable throughput and low overhead [1]. 

One of the main issues addressed in this research is the decrease in routing performance as node speed 

increases. While existing protocols may perform well in static or low-mobility networks, they often fail to sustain 

high throughput in high-speed environments. Proactive protocols maintain updated routing tables through frequent 

broadcasts, which increases control overhead, whereas reactive protocols initiate route discovery only when 

needed, resulting in initial delays. Each approach presents trade-offs that must be evaluated across different 

mobility scenarios [2]. 

Recent studies have investigated these trade-offs by analyzing protocol performance under varying network 

conditions. Pratama et al. [3] evaluated routing protocols in urban environments using NS-3 and SUMO, showing 

that reactive protocols adapt better to dynamic topologies. Similarly, Toruan and Nurwarsito [1] emphasized that 

mobility and protocol selection significantly affect network performance. Al-Nasir and Mubarek [4] found that 

AODV, DSDV, and DSR behave differently depending on speed, with reactive protocols generally outperforming 

others in high-mobility scenarios. Supporting this, Safrianti et al. [5] concluded that DSR outperforms OLSR in 

terms of reliability under dynamic conditions. 

Further, reactive routing protocols have been shown to reduce communication delays in VANETs, with 

autonomous vehicle scenarios demonstrating up to a 7.1% reduction in average trip time in high-density traffic 

environments [6]. Simulation results in an urban VANET context also reveal that DSR achieves the highest packet 

delivery ratio, followed sequentially by AODV, DSDV, and OLSR, indicating its suitability for dynamic networks 

[7]. 

In addition to routing behavior, the choice of propagation loss models significantly impacts performance. 

For instance, while OLSR performs best under the Friis model, AODV, DSDV, and DSR exhibit improved 

performance using the Two-Way and Nakagami-m models [8]. The influence of node density and speed has also 

been explored, showing that protocol efficiency is scenario-dependent, with each protocol excelling under specific 

conditions [9]. Moreover, realistic mobility models have been shown to affect protocol behavior, reinforcing the 

importance of accurate modeling in VANET simulation studies using NS-3 and SUMO [10]. 

From a protocol comparison standpoint, DSR consistently outperforms AODV across multiple performance 

metrics, offering higher stability and reliability in dynamic environments [11]. Likewise, when evaluated under 

both V2V and V2I communication scenarios, DSR demonstrates better throughput and reduced end-to-end delay 

compared to FSR [12]. 
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Therefore, the contribution of this research lies in providing a focused analysis of node mobility's impact on 

routing throughput using recent tools and well-defined simulation environments. The findings are expected to 

support the selection of adaptive routing strategies for more reliable communication in dynamic vehicular 

networks. 

 

2. METHOD 

This research utilizes the NS-3 simulator to assess the performance of routing protocols within a Vehicular 

Ad Hoc Network (VANET) framework. Two mobility scenarios are considered, with vehicle speeds set at 10 m/s 

and 20 m/s, representing standard urban traffic and high-speed mobility, respectively.  

 

 

Figure 1. Flowchart of research method 

 

The movement of nodes and packet transmission is illustrated using the NetAnim visualization tool. Two 

routing protocols are examined: Dynamic Source Routing (DSR), representing reactive protocols, and 

Destination-Sequenced Distance-Vector (DSDV), representing proactive approaches. Throughput, expressed in 

kilobits per second (kbps), serves as the primary performance metric. 

DSR operates as a reactive routing protocol, initiating a route discovery process only when the source lacks 

a valid path to the destination. It functions through two main mechanisms: during Route Discovery, the source 

broadcasts a Route Request which is forwarded by intermediate nodes, appending their addresses until it reaches 

the destination. A Route Reply is then sent back along the discovered path. In the Route Maintenance phase, any 
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link failure along an active route triggers a Route Error message to the source, which subsequently removes the 

faulty link from its route cache[13]. 

Conversely, DSDV is a proactive protocol grounded in the Bellman-Ford algorithm. Each node retains a 

routing table that records the shortest known paths to all reachable destinations. To maintain accuracy and prevent 

routing loops, each entry is associated with a sequence number generated by the destination node. These tables 

are refreshed periodically using full or incremental updates. Upon receiving an update, a node evaluates the 

sequence number and the path length; it updates its table if the new information is either more recent or offers a 

shorter route with the same sequence number[14]. 

 

3. RESULTS AND DISCUSSION 

This study evaluates the impact of node mobility on the performance of routing protocols in a VANET 

environment using two widely studied protocols: DSR and DSDV. The simulation environment is configured 

within a 750-meter x 750-meter area with 66 nodes which represent the number of vehicles in a region when the 

traffic density is quite high [15], and node mobility is tested at two different speeds: 10 m/s and 20 m/s. The 

primary performance metric observed is throughput (in kbps). 

 

 

Figure 2. Node mobility representation shown in the area 

 

The throughput performance of each evaluated routing protocol is presented in Figure 2. This figure highlights 

how changes in mobility affect the efficiency of data transmission, enabling a direct comparison of protocol 

responsiveness under dynamic network conditions. 

 

 

Figure 3. Throughput Performance of Routing Protocols Under Varying Node Speeds 
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From the performance curves shown in Figure 2, we derived the average throughput for each routing 

protocol under the specified mobility scenarios. Table 1 below lists these calculated values, enabling a direct 

comparison of protocol efficiency. 

 

Table 1. Algorithms Performance at Different Speeds 

 

 

 

 

 

 

 

 

 

 

 

The data shows that DSR outperforms DSDV in terms of throughput at both mobility levels. At 10 m/s, DSR 

achieves a significantly higher throughput (9,888 kbps) compared to DSDV (6,785 kbps). As the speed increases 

to 20 m/s, the throughput for both protocols decreases, but DSR maintains a higher performance (6,692 kbps) 

relative to DSDV (4,706 kbps). 

This performance degradation at higher speeds is expected due to the increased rate of topology changes 

and more frequent route breaks. However, the degree of impact differs between the two protocols: DSR, being a 

reactive routing protocol, establishes routes on-demand. This approach proves to be more adaptable in dynamic 

environments, enabling DSR to maintain relatively stable throughput even at higher speeds. DSDV, a proactive 

routing protocol, maintains a consistent route table by periodically broadcasting updates. This method introduces 

more overhead in highly dynamic scenarios and struggles to adapt quickly to rapid topology changes, resulting in 

lower throughput as mobility increases. 

The findings suggest that DSR is more suitable for high-mobility VANET environments where nodes move 

rapidly and route changes are frequent. In contrast, DSDV may be more effective in low-mobility scenarios where 

network topology remains relatively stable. 

In practical VANET deployments, such as in urban traffic environments or highway scenarios, mobility is 

a critical factor. The superior adaptability of DSR in maintaining higher throughput makes it a better candidate 

for such conditions, especially when fast and reliable data transmission is essential for safety-related applications. 

 

4. CONCLUSION 

This study has presented a performance evaluation of routing protocols in VANETs under varying mobility 

conditions. The results show that node speed significantly affects throughput. Higher speeds lead to reduced 

throughput due to frequent topology changes and route disruptions. Among the tested protocols, the reactive 

approach consistently maintained higher throughput compared to the proactive approach. This indicates that 

reactive routing is more effective in dynamic VANET environments where rapid changes in node positions occur. 

Overall, the findings suggest that the selection of routing protocols in VANETs should consider node mobility as 

a critical factor. Protocols that adapt quickly to topology changes are more suitable for high-mobility scenarios, 

which are common in vehicular networks. 
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