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Abstract - Traffic congestion is a major issue on the city side, resulting in an increased level of traffic and negative 

impacts on the environment and public health. In this research, the shortest route * search algorithm proposed a solution 

to find the simplest route with the minimum duration in traffic congestion. The shortest route * search algorithm searches 

for the simplest route from the origin to the destination while considering current traffic conditions. The shortest route * 

search approach involves traffic data pre-processing of previous records and current traffic data to create a weighted 

graph representation from the road network. The proposed algorithm works only on the best route and concentrates on the 

nearest shortest node to determine the simplest path. This approach optimizes the time complexity by avoiding search time 

for all nodes. The algorithm was evaluated on a traffic dataset, which resulted in 97% of high accuracy. The shortest route 

* search algorithm was compared with the existing algorithm. The results showed that the shortest route * search 

approach significantly reduced the travel time in traffic conditions, demonstrating the potential of a shortest route * search 

algorithm to improve transportation efficiency and reduce environmental impact. 

Keywords - Shortest route prediction, Shortest route * search algorithm, Shortest paths, Fastest route, Minimum travelling 

time. 

1. Introduction 
Smart road traffic congestion reduction refers to using 

new technology and data analysis to alleviate road traffic 

congestion. In a smart city, the traveller cannot reach the 

destination on time because of heavy traffic congestion. By 

reducing traffic congestion, graph theory algorithms are 

used to reduce the level of traffic by identifying the road 

structure; if any damage or construction work is going on, 

it will observe and ask the traveller for comments. 

According to them, the result will be displayed to an 

upcoming traveller. Suppose a road blockage implies that 

the upcoming vehicle is redirected into the shortest 

alternate path. Here, the shortest path represents the 

simplest way to the traveller, but it would not redirect them 

into a critical shortest route, which would be a smooth 

flow to the traveller. Thus, reducing the congestion level 

helps other travellers without struggling with traffic 

congestion. Based on previous results, the traveller can 

avoid traffic congestion. If the traffic condition is 

displayed to the upcoming traveller, it is easy to travel 

because they can change the plan accordingly (change the 

route). This method helps passengers to travel more easily. 

Sensors were placed on the roadside to collect real-time 

traffic data, and preliminary data were used to predict the 

traffic level. Finding the shortest route to reach the 

destination can be achieved through various measures such 

as intelligent transportation systems, dynamic traffic 

management, real-time traffic monitoring, and route 

navigation algorithms. Many travellers are unable to travel 

on the correct path, sometimes the map shows an incorrect 

route, or it would not show the correct path, whether it 

needs to take the bridge route in an upward direction or 

else they need to take a downward direction under the 

bridge road (subway bridge) to prevent incorrect route 

identification; here, it is used to detect and identify the 

correct path.  

The correct road is indicated in yellow. Many 

travellers are stuck in traffic but do not know the correct 

path. Here, describes the reason for the traffic to the 

traveller. Path identification helps the traveller reach the 

destination without wasting time by taking the wrong long 

route. Currently, most travellers do not know the shortest 

route to reach their destination. Therefore, maps were used 

for navigation. Sometimes maps lead to improper routes 

that cause the traveller to ride on very long routes; 

sometimes, travelling on the longest road at night is 

unsafe. Sometimes a traveller is struck by a blockage in the 

road, thus leading to heavy traffic; therefore, they cannot 

reach their destination on time. Here, it will be uploaded to 

the traveller who passed the same lane and given feedback 

such as construction work, accident, metro work, subway, 

underwater pipe connection, and fiber connection list will 

be displayed to the traveller so that they can select the 

reason for congestion.  

Sometimes traffic may vary from the urban road and 

highway road if the road width is small and many vehicles 

are waiting, resulting in traffic. In particular, curve roads 
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or cross paths in highways sometimes record many 

congestions and accidents. High-speed vehicles like 

Lamborghini, duke cause accidents leading to traffic. New 

drivers recently learned driver using vehicles without L 

board, rash driving by teenagers, and drunk drivers. Due to 

natural calamities, people are stuck in traffic due to heavy 

rain, and also, in peak hours, everyone struggles in traffic. 

There are five main attributes to predict road congestion 

they are the type of road, vehicle characteristics, driver 

behaviour, time, and weather. The type of road will 

identify the road structure and what kind of road it is. 

Suppose traffic is found, they will divert into the shortest 

alternate path. The first step here is identifying all possible 

routes. The second parameter is to identify the vehicle 

characteristics according to car model, speed, and 

acceleration can be identified. Only emergency vehicles 

can drive fast. The sports vehicle is driving very faster; 

that type of rider can also be identified. The third 

parameter, driver behaviour, should be noted because there 

are many types of drivers causing traffic. The beginner 

driver does not know how to drive smoothly. The drunk 

and drive and rash driving drivers. The fourth parameter is 

time; they should postpone or pre-pond the travelling 

according to peak hours. It priorly informs the traffic level 

according to that plan for your trip. The fifth parameter is 

whether natural calamities also cause traffic, so everyone 

should monitor the weather condition before travelling. 

 

Various algorithms, such as genetic algorithms 

representing crossover and mutation, Swarm Particle 

Optimization, and Artificial Neural algorithms, can be 

used to predict the shortest path. First, they used a time-

space model to predict traffic. Then the ride-sharing 

algorithm was used for the communication purposes of 

intelligent recognition, location, tracking, monitoring, and 

management. Swarm Particle Optimization represents 

using fish schooling to optimize the search path. Bee 

colony optimization has been used to solve ride-sharing 

problems [1]. By analyzing traffic data and guiding the 

road to improve the urban area using graph theory, it 

constructs self-organizing feature map neural networks [2]. 

The shortest route * search algorithm will search for the 

shortest route to reach a destination, the suggested route 

will be without traffic, and the road structure is also fine; 

only the smoothest and simplest route will be suggested to 

the traveller to make travelling easier. Further, this 

research is classified into six sections: Introduction in 

Section I, Contemporary review in Section II, Proposed 

method in Section III, the proposed outcome in Section IV, 

result and discussion in section V, and followed by 

conclusion in section VI. 

2. Literature Review 
The System Optimum introduces path control for 

better transportation, and the minimum control ratio is 

mathematically and numerically applied to a real-world 

dataset. Finding the path with the minimum control ratio is 

a mathematically and numerically worked, unreal-world 

dataset. Finding the path with the minimum ratio has been 

concluded with a result of 96%, but it is only for 

autonomous driving vehicles [3]. Using tabu search to 

solve the difficulty in pathfinding by using the swap 

procedure, the traveller can switch paths where less traffic 

is found compared to other routes [5]. Traffic is dependent 

not only on heavy vehicles but also on the total distance. 

The result is 90% in achieving the shortest route to the 

traveller using aerial images. The aerial images were 

captured by an unmanned aerial vehicle using a drone 

camera. By ignoring the rush hours, they need to update 

the cost function co-efficiently so that they can reach the 

destination in the shortest time [6]. To minimize traffic 

congestion, multipath leads to achieving the result. The 

pheromone model increases the system's efficiency to 

reduce computational issues; however, the result of 

reducing the error rate is only 20% [7]. Old methods, such 

as the Dijkstra algorithm, cannot achieve high 

performance. Predict superfast shortest routes with the 

maximum number of nodes. This results in low efficiency 

[9]. Predicting and analyzing a simple path reduces the 

data pre-processing time and space costs [8, 10].  

 

Analyzing traffic using global positioning system data 

and vehicle detectors. The reason for the variation in 

traffic data is that the first accidents cause major traffic, 

and the second bad weather, such as rainy days, may cause 

heavy congestion. The traffic level N-curve pattern from a 

convolutional neural network was reduced [11]. It detects 

the density pattern, which is the same as detecting the 

traffic pattern in a congested area. By using speckle warner 

detection, it detects the pattern very easily [13,16]. Traffic 

congestion is a major issue that addresses this challenge 

with many routes from convolutional networks to identify 

the congestion level based on the traffic speed in a 

particular network. The experimental results showed an 

18.9% prediction error [14]. A deep neural network was 

used to predict the minimum travelling time through 

connected vehicles using a root mean square error of 

0.255. Traffic flow was predicted using past traffic flow 

data [15]. Find the shortest path using neural-network-

driven prediction to identify the new shortest path with 

high speed in producing the result for the traveller.  

It is executed in a highly dynamic environment [17]. 

In transportation networks, a graph wavelet is used to 

identify the region in the form of a graph structure. The 

combination of neural networks provides more information 

on traffic with better results [18]. Real-time and space 

complexity analysis using a real-world road network for 

the (P) result of the path, with a target (t) and alternate path 

(K) to find the space for travelling in the shortest path 

[4,19]. Many people struggle in traffic to reach their 

destination, but owing to heavy congestion, they cannot 

reach their destination on time [20, 21]. The traveller 

cannot easily view the result and avoid the correct lane 

because of heavy traffic [22]. It does not make travel 

smooth without any hectic situations. It will lead them to 

travel with stress, so they cannot reach their destination on 

time [23].  
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2.1. Heap-based/Enhanced Bellman Ford Algorithm 

This algorithm has a major issue: time complexity. It 

operates very slowly on larger graphs with more edges. It 

is inefficient for dense graphs and probably does not lead 

the traveller to the shortest path. It identifies the negative 

weight cycle; therefore, it cannot determine the shortest 

path. This is because the distance value for the node on the 

cycle will be updated indefinitely, which makes it 

impossible to determine the shortest path. Multiple 

iterations are required to search for the shortest path for a 

larger graph, which consumes more time to predict the 

result. Only retrospective traffic data were used to analyze 

and identify the shortest route for drivers. This suggests a 

route to reach the destination [25]. However, the shortest 

route search algorithm uses different types of input data to 

improve the accuracy of traffic results. A mathematical 

model is used to predict traffic and reduce congestion 

levels. The two methods are useful for identifying the 

vehicle type and minimizing the cost function; only 5% is 

better than in the previous work. For better performance, 

the percentage level must be improved [26]. 

The indexing algorithm is efficient and performs a 

guaranteed query-processing algorithm. Based on the 

experimental results of the algorithm, it can speed up 

query processing time by two orders of magnitude without 

consuming more index space than the existing approach 

[27]. Finding the simplest route through multiple query 

subsets. If the road is zigzag, it is considered a 1N sharing 

computation. The result is enhanced from one region to 

another with a bounded error [29]. Find the shortest path 

using multiple graph-matching methods in the online and 

offline modes and combine all shortest paths into a single-

source shortcut path. It is efficient to mix all routes and 

find the shortest route among them [28, 30]. 

2.2. Enhanced Dijkstra Algorithm 

The enhanced Dijkstra algorithm cannot be used in 

graphs that contain negative-weight edges because it 

assumes that all edge weights are non-negative. Thus, it 

does not produce the correct result. It requires more time to 

work on large graphs. Here, the greedy approach was used 

to select the edge with the smallest weight for each step. 

This does not produce a globally optimal result. Running 

for every node as the source is necessary, which is more 

time-consuming for larger graph models. All the suggested 

paths are analyzed using two nodes from the graph 

network, and the best route is determined. The result 

shows the best path, but it takes a large amount of time to 

predict the result because it finds all paths [31].  

The shortest route * search algorithm does not waste 

time identifying the shortest path; here, it finds the shortest 

path without wasting time by searching all the other nodes. 

Using the Dijkstra algorithm, the dynamic shortest path 

was calculated by updating the list of affected vertices 

according to the updated shortest path [32, 33]. Chronicle 

data are used here to better predict traffic. First, the model 

was trained on various sources for better initialization. 

This method is a combination of spatial features. 

Experiments with this method obtained better results [34]. 

2.3. Time-dependent a* potentials algorithm 

The time-dependent A* potential algorithm fully 

depends on the heuristic function; sometimes, it selects the 

worst node, which may lead to an inefficient search 

process. This function is not admissible because it does not 

produce the correct results; therefore, it may find a 

suboptimal path due to this issue. The Time-dependent A 

potential algorithm works very slowly in highly connected 

graphs [36]. However, the shortest route * search is very 

fast for predicting a better result. The conventional 

multipath algorithm uses a goal direction search with a 

minimum number of predicted nodes; however, it is an 

amateurish spatiotemporal neural network. This 

differentiates all routes and determines the best route.  

The breadth-first search was used to identify many 

paths; however, only repeated paths were found. In a 

depth-first search, the solidity of the route decreases. The 

main drawback is that the goal of finding the best route is 

not a prime road or an excellent path [37]. Time-dependent 

vehicle routing problems detect the speed of a vehicle, 

travel time, waiting time, service time, time window, and 

vehicle carbon emissions.  

Ant colony optimization is used here to avoid traffic 

congestion and reduce costs [38]. Minimizing the routing 

cost introduced a model to reduce traffic congestion and 

the issue of detecting the speed of each route. Minimizing 

this multipath traffic cover results in producing minimizes 

the path cost. The result shows that 25% cost is decreased 

to analyze alternatives; sometimes, it may vary due to 

driver behaviour for positive and negative road angles 

[39].  

This study aims to improve the accuracy of the 

heuristic shortest-path algorithm. Three existing 

algorithms were compared with the proposed algorithm: 

the heap-based/enhanced Bellman-Ford algorithm 

enhanced Dijkstra algorithm and the time-dependent a* 

potentials algorithm discussed in the background study. 

Shortest route * search algorithm. The aim of this study is 

to improve the accuracy of the heuristic shortest-path 

algorithm. The shortest route * search algorithm works 

very well in finding the shortest path by using additional 

five parameters the type of road vehicle characteristics, 

Driver behaviour, time, and weather (r, v, d, s, w). this 

plays a major role in shortest route prediction because of 

additional inputs.  

Implemented in jupyter notebook using python 

programming language, it resulted in high accuracy of 

97% in prediction and reduced the error rate from 30 

minutes to 9 minutes and 30 seconds. It is compared with 

the enhanced bellman ford algorithm, Dijkstra, and time-

dependent A* potentials are very less in accuracy and 

latency, but the shortest route * search algorithm works 

very well in both situations. Hence the shortest route 

prediction algorithm helps the traveller to find the shortest 

alternate path without getting stuck in traffic so that they 

can pre-plan their travelling time. 
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3. Shortest Path Selection using the Shortest 

Route*Search Algorithm 
Using a heuristic approach, the navigation cost is 

predicted from any point to a destination point. From the 

starting node, it predicts the route with the lowest 

estimated cost until it reaches its destination. If it finds a 

destination nearby, it will not search for any other node. 

Connected nodes are used to connect neighbouring nodes, 

forming a continuous network of edges. The Traffic star 

search algorithm was used to reduce the travel time and 

distance of the travelling route. The edges store a hint that 

lists the shortest paths to the nodes to which they lead. A 

heuristic function is a mathematical function that provides 

cost estimation and is used in optimization, decision-

making, and pathfinding problems. A heuristic function 

determines the remaining distance from the starting state to 

the ending state. It estimates the path and gives priority to 

the nearest path. Here, the additional parameters r, v, d, s, 

w. represents the road vehicle characteristics, driver 

behaviour, time, and weather, respectively. This helps to 

reach the destination in the simplest path. The simplest 

path refers to the absence of any traffic or delays that can 

reach the destination within the minimum duration 

Detecting traffic congestion levels is analyzed through 

sensors such as infrared, laser scanners, and radio 

frequency identification tags, which are used to find the 

traffic congestion level in binary format (0 and 1). 

Improving further by including a fine path/correct route. If 

the route is good, it needs to be checked; otherwise, if any 

blockages are found, it redirects it in the simplest way, not 

the critical shortest route.  

The drawback in traffic is road blockage, which leads 

to a long route (i.e., it sometimes shows the path on an 

interior roadside), and it is better to avoid those roads and 

take a national highway, as it leads to a straight road 

without taking any diversion. Overcoming this problem 

suggests the simplest way to reach the destination. Owing 

to less accuracy in the results, the performance of vehicles 

overlaps, and crashes occur. The best solution to avoid 

these problems is to provide better results with minimum 

travelling time. The shortest route * search algorithm was 

used to predict a better result with 97% of the maximum 

accuracy result to solve this problem. It provides multiple 

paths to users so that they can select the route they need to 

travel.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 General view of traffic data 

TRAFFIC DATA 

WEATHER 

TIME 

DRIVER BEHAVIOR 

VEHICLE 

CHARACTERISTICS 

TYPE OF ROAD National highway, major 

district road, state, other 

district, interstate, 

freeway, principal road, 

minor road, urban road, 

private road. 

Infrastructure, road 

geometry, earlier 

crash,traffic flow, traffic 

signal. 

Age, gender, year of 

driving, driving history, 

accident history, driver 

behaviour (drowsy, 

distracted, texting) 

Traffic peak hour, 

day/night, daily, weekly, 

monthly, hourly and type 

of holiday. 

Speed, acceleration, vehicle 

number, model. 

Perciptation, light, 

visibility. 

TRAFFIC CONDITION 

OCCUPANCY 

SPEED 

DETECTION 

DENSITY 

WAITING TIME. 

TRAFFIC LEVEL 

Free, low, 

medium, high, 

very high, 

extreme. 
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Fig. 2 Illustration of the Shortest route * search algorithm searching shortest path from the 1st grid to the 15th grid. 

The reason for developing an algorithm is to search 

for the simplest route to arrive at the end node. Here, 

searching for a better algorithm to reach the destination. 

Here, finding the best algorithm to reach the goal using the 

heuristic method at the reaching point is very easy. 

Different types of scenarios exist in the graph  

theory used to reach the destination. The old method 

searches for all paths to reach the destination. According to 

existing work, searching all paths is a waste of time. The 

aim of this study is to improve the accuracy of the heuristic 

shortest-path algorithm. 

 

4. Proposed Outcome 
 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 Sequence diagram for shortest path prediction 
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Traffic prediction 
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Fig. 4 Architecture diagram for smart traffic 

Accurate traffic prediction using current and factual 

data with additional parameters l, m, n, o, and p. They are 

road type, traffic flow level, traffic condition, type of 

vehicle, weather, and time. First, the road types were 

categorized into major roads, motorways, national 

highways, trunk roads, principal roads, minor roads, urban 

roads, rural roads, private roads, freeways, no lanes, 

interstate roads, and major district roads. The second is 

road attributes, such as density, occupancy, waiting time, 

and speed, and the congestion level is represented by free 

flow, low, medium, high, very high, and extreme. Vehicles 

are represented by vehicle characteristics, speed, and 

acceleration, and the weather is identified by perception, 

light, and visibility. Time was represented as day/night, 

peak hours, weekly, monthly, daily, and hourly. Driver 

information is based on driver behaviour, such as 

drowsiness, texting, distraction, accident history, year of 

driving, gender, and age. 

The smart traffic architecture explains the working 

process. The first step is gathering the different types of 

inputs through a sensor. In previous work, everyone 

predicts the traffic according to the number of vehicles. 

Here, the shortest route star search algorithm identifies 

various attributes that help predict a very accurate traffic 

result. The attributes are represented as w-weather, s-time, 

d-driver behaviour, r-road structure, and v-vehicle 

characteristics. After getting these numerical data, it is pre-

processed into a finite structure where it removes 

unwanted and duplicated data. It runs under jupyter 

notebook in a python programming language. Where 

2,56,61,847 dataset is used after data-preprocessing, and it 

came into 42,54,811. The algorithm time complexity is 

also noticeable because it reduced 30 minutes into 9.30 

seconds. Using the shortest route * search algorithm 

reduces the error rate. It produces the result within a short 

duration so the traveller can easily avoid congestion and 

take the shortest alternate route to reach the destination. 

Here, concentrate only on the selected path, the 

starting and ending nodes. The line is connected between 

two nodes called edges. It works on edges because it 

searches for a simple route without wasting time by 

searching for all irrelevant routes. Adding parameters r, v, 

d, s, w. in the shortest route * search algorithm will result 

in high efficiency because here include all types of 

information related to traffic congestion. It identified the 

major cause of traffic. First, identify the type of road 

through previous data. It identifies the daily average traffic 

flow. Second, it observes the vehicle's characteristics, like 

speed, acceleration, and type of vehicle. The third step is 

identifying driver behaviour, which causes a major impact 

on traffic and accident. Another main important node is 

timing. The peak hours are observed hourly (day/night). 

Due to bad weather conditions on rainy days, congestion 

levels will be high. The Shortest route * search algorithm 

used this parameter and highly accurately predicted the 

traffic level. If congestion is found, it diverts the traveller 

to the shortest path without traffic, thus resulting in smooth 

vehicle flow. This is the only proven solution for 

predicting traffic with high accuracy.  
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T   - Total cost of the node 

D   - Distance between two nodes 

H   - Heuristic estimated distance from starting  

     point to ending point. 

R   - Type of road 

V   - Vehicle characteristics 

D   - Driver behaviour 

S   - Time 

W   - Weather 

Goal  - Ending node 

First node - Parent node 

Number of iteration process i and j 

X=Fnode.x+i                                                      (1) 

Y=Fnode.y+j          (2) 

X=width 

Y=length 

Searching the nearest neighbour node X & Y 

Distance = F.X_N.X+F.Y_N.Y         (3) 

Tentative score>=N.Dscore 

Current node.T=N.Dscore+tentativescore      (4) 

Current node.T=N.Hscore+sum of traffic parameter (5) 

Current node.T =  current node.D + current node.H+ 

r+v+d+s+w.             (6) 

The shortest route * search algorithm prioritizes the 

shortest node to reach the end part. Pseudocode for 

Shortest route * search algorithm is given that D, H score 

is initialized with an additional parameter r, v, d, s, w. 

Initialize the starting node to the ending node, then set the 

final node to a goal which is the destination point. Add the 

parent node, represented as the first node, then remove the 

starting node after a number of iterations distance is 

calculated from the starting node to the neighbour. 

step 1  Initialise DScore  

step 2  Initialise HScore + r, v, d, s, w.  

step 3  T= D+H+r, v, d, s, w.  

step 4  Initialise SNode and Enode  

while loop 

step 5  if SNode > 0 

step 6  if <SNode score 

step 7  Initialise FNode from the grid 

for each loop 

step 8  if node.DScore < Fnode.DScore 

step 9  if Fnode = goal 

while loop 

step 10  Check Fnode is ≠0 

step 11  Initialise path 

step 12  parent node - Fnode 

step 13  Add Fnode 

step 14  Remove node from SNode 

step 15  Add node to Enode 

for loop 

step 16  i -1 

step 17  i < or =1 

step 18  i +1 

for loop 

step 19  j-1 

step 20  j is <or =1 

step 21  j+1 

step 22  if i = 0 and j = 0 

Continue to loop 

step 23  X =FNode.x + i 

step 24  Y = FNode.y + j 

step 25  if X < 0  

step 26   X >= width  

step 27  Y < 0  

step 28   Y >=  length 

Continue to loop 

step 29  if X, Y = 1 

step 30  Continue to loop 

step 31  Initialise new node = neighbour 

step 32   neighbour = {neighborX and 

neighborY} 

step 33  if Enode (neighbour) 

Continue to loop 

step 34  Initialise distance 

step 35  distance = Fnode.x-neighbour.x + 

FNode.y-neighbour.y 

step 36  tentativeScore = 

FNode.DScore+distance 

step 37  If distance = SNode + neighbour 

step 38  else if tentativeScore >= 

neighbour.DScore 

Continue to loop 

step 39  T = {neighbour.parent + Fnode} 

step 40  T ={neighbour.DScore + tentativeScore} 

step 41  T  ={neighbour.HScore + sum of traffic 

parameter} 

5. Result and Discussion 
The pre-processing of the traffic data is done by using 

these steps. Data cleaning and reduction are used to 

remove the unwanted data and split the data according to 

the need, then connect a graph through edges with 

neighbouring nodes. Graph optimization predicts the result 

using the shortest route * search algorithm with 97% 

accuracy. The original dataset's total amount is 2,56,61,847 

after data pre-processing, such as data cleaning and data 

reduction. Thus obtained dataset amount is 42,54,811. 

Then, the data is partitioned into a structured format, like a 

type of road vehicle characteristics, Driver behaviour, 

time, and weather (r, v, d, s, w). By using this parameter, it 

is useful to achieve the result in a better way. 

Implementing the dataset into a jupyter notebook working 

under python programming language. The shortest route * 

search algorithm is implemented with obtained dataset and 

found a result with a 97% of accuracy level in prediction. 

Results in 92.10%, time-dependent potentials algorithm 

[34] result in 94.30% are predicted with low accuracy. So, 

compared with other algorithms, the shortest route* search 

algorithm works better with high accuracy because of the 

additional parameters r, v, d, s, w. 
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Fig. 5 Comparison between different algorithms 

 
Fig. 6 Difference between total cost and total travel time 

The difference between the percentage level of the 

ensemble algorithm. The existing algorithm heap-based 

bellman ford algorithm results in 90.50%, the enhanced 

Dijkstra algorithm results in 92.10%, time-dependent 

potentials result in 94.30%, and the shortest route * search 

algorithm results in high accuracy with 97%.  

The big O notation is used to analyze and compare the 

efficiency of algorithms for solving various problems. 

Here comparing four types of an algorithm for time 

complexity. (O)n- a maximum number of operations the 

algorithm requires as a function of input size. It refers to 

the running time that grows linearly with the input size. If 

the size doubles running time also doubles. Compare the 

proposed algorithm with the existing algorithm and prove 

that the shortest route * search algorithm works better for 

predicting the shortest route to reach the destination. 

The graph explains the difference between the result 

of different algorithms. The other algorithm result of heap-

based/enhanced bellman ford algorithm - 90.50%, 

enhanced Dijkstra algorithm - 92.10%, and time-dependent 

a* potentials algorithm – 94.30%. The Shortest route * 

search algorithm results in 97% with the best accuracy 

when compared to other algorithms. Hence Shortest 

route*Search provides the best shortest route to the 

traveller. The aim of this study is to improve the accuracy 

of the heuristic shortest-path algorithm. There are many 

processes to identify the traffic, such as a global 

positioning system that can provide vehicle direction and 

location. Traffic cameras capture the real-time traffic flow 

image. Road network maps provide layout and 

intersection. Here sensors are used to collect various traffic 

information of traffic flow, volume, speed, number of 

vehicles, etc.   
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Fig. 7 Difference between total cost and total distance 

The graph explains the difference between the actual 

path and the shortest path, thus reducing the total distance 

and travel time, which helps the traveller to reach the 

destination on time. Using the Shortest route * search 

algorithm makes it easy to find the simplest route, thus 

reducing the total cost. Here the comparison between total 

cost, travel time, and total distance for a number of 

alternate paths is used. The shortest route * search 

algorithm works in different stages. The first step is 

collecting the input data through sensors, which collect the 

number of vehicles passing through the area, road 

structure, climatic conditions, vehicle characteristics, road 

structure, and the historical record of driver behaviour also 

noted. These five parameters are a major source for 

identifying the correct output. Everyone used to take only 

the number of vehicle counts from the camera, but it takes 

more time to predict the congestion level here, which is the 

shortest method to find the congestion level. After 

identifying the traffic level, the traveller is allowed to take 

a diversion or take an alternate shortest route.  

Using the shortest route * search algorithm, find the 

nearest neighbour node from the edges. The patterns are 

identified, and able to find the nearest shortest route to 

reach the destination is. This helps to reduce the traffic 

level, and they can reach their destination on time without 

getting stuck in traffic. After twenty-five iterations, the 

algorithm time complexity results in a reduced level from 

starting time to the ending time. In previous work, the time 

taken to predict the result is thirty minutes, but it takes 

nine and thirty seconds to complete the prediction here. 

6. Conclusion 
The Shortest route*search is an effective method to 

find the shortest path in heavy traffic congestion areas by 

pre-processing the previous and current traffic data with 

various input types and identifying the shortest path 

through graph theory. The starting node concentrates on 

finding the nearest targeted goal and then processes each 

step. The main advantage of the shortest route * search 

algorithm is that it does not waste time on spending any 

other unwanted nodes. Compared with other algorithms 

such as Time-dependent A*potentials, Enhanced Dijkstra 

algorithm, and Heap-based/Enhanced bellman ford 

algorithm, result in less accuracy displayed in graphical 

representation. Shortest route*search makes the fastest 

prediction of the shortest route with 97% of high accuracy. 

The aim of this study is to improve the accuracy of the 

heuristic shortest-path algorithm. Shortest route*search 

results demonstrate that the approach significantly reduces 

travel time in congested traffic conditions compared to 

existing routing methods. This could significantly 

minimize the environmental impact of travelling. While 

the proposed research work focused on a specific urban 

area, the shortest route*search approach can be applied to 

other regions and provide similar benefits. 

 

Additionally, here acknowledge that there are 

limitations in the approach, including the need for real-

time traffic data. However, this research provides a strong 

foundation for future work in this area. These findings will 

lead to further advancements in transportation efficiency 

and sustainability. 
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