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DRIVING DECISION STRATEGY (DDS) WITH USING A STACKING 
APPROACH FOR AN AUTONOMOUS VEHICLE 

 
1. ABSTRACT: 

 
A contemporary autonomous car selects its driving strategy based solely on outside 

influences (In terms of foot traffic, state of roads, and so on), ignoring internal state of vehicle. 
This work offers “Driving Decision Strategy with using a stacking approach for an independent 
vehicle" which decides ideal technique of an independent vehicle by breaking down not only 
exterior aspects, though additionally internal state of vehicle to solve problem (consumable 
conditions, RPM levels, etc.). DDS builds an evolutionary algorithm and produces the best driving 
strategy for an automated car based on data from automotive sensors saved in the cloud. In order to 
verify DDS, this study compares it to two other neural network models, the multilayer perceptron 
(MLP) and the recurrent fuzzy network (RF). When compared to conventional vehicle gates, 
DDS's loss rate was about 5% lower, and it was 40% quicker at determining RPM, speed, turning 
angle, and position shifts. 

2. INTRODUCTION: 
 

However, the number of data-recognition devices is expanding along with the improved 
performance of autonomous vehicles. Adding more of these instruments to a car can make it 
difficult to operate. Sensing data is processed by processors located within the vehicle. Overload 
can delay judgement and control as the volume of calculated data grows. These issues could 
compromise vehicle's stability. Some studies have produced hardware capable of doing deep- 
running processes within car, while others use cloud to handle vehicle's sensor 
information.Additionally, data is gathered from cars to reveal how people are operating them. In 
order to reduce the amount of processing power needed within the vehicle itself, this study 
suggests a Driving Decision Strategy with using a stacking approach for an independent vehicles. 
This DDS reduces the amount of data processed locally and instead stores all of the relevant 
information in the cloud, where it can be analysed and used to create the optimal driving strategy. 
Using a Cloud-based genetic algorithm, suggested DDS analyses them to find optimal driving 
approach. 

2.1 MOTIVATION 
 
Global enterprises are currently in fourth stage of developing technologies for advanced self- 
driving cars. On basis of various ICT technologies, self-driving automobiles are being created, and 
operating concept may be categorised into three levels: comprehending, evaluating, and managing. 
During the identification phase, the car employs its various instruments, such as its cameras, GPS, 
and radar, to identify and gather data about its immediate surroundings. Once recognisable info is 
processed, a moving plan can be determined. The process then locates the car, analyses its 
surroundings, and uses this information to create an optimal driving strategy based on the given 
circumstances and goals. control stage decides car's speed, direction, etc., and vehicle then begins 
driving on its own. Repeating phases of identification, judgement, and control, an autonomously 
driving vehicle executes a variety of manoeuvres to reach its objective. 
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2.2 OBJECTIVES 

 
DDS builds an evolutionary algorithm and produces the best driving strategy for an 

automated car based on data from automotive sensors saved in the cloud. In order to verify DDS, 
this study compares it to two other neural network models, the multilayer perceptron (MLP) and 
the recurrent fuzzy network (RF). When compared to conventional vehicle gates, DDS's loss rate 
was about 5% lower, and it was 40% quicker at determining RPM, speed, turning angle, and 
position shifts. 

 
2.3 OUTCOMES: 

 
It visualises the driving and utilization states of a mechanized vehicle to give users with this 

information and runs a hereditary calculation in view of gathered information to decide optimum 
driving strategy for vehicle based on incline and curves of road on which vehicle is travelling. 
Desoto was used in trials where data from a driverless vehicle was analysed to find the best driving 
strategy and the viability of DDS. Although DDS and MLP have comparable precision, DDS 
calculates ideal driving strategy 40% faster. And DDS is 22% more accurate than RF and 20% 
quicker in determining ideal driving approach. 

 
2.4 APPLICATIONS: 

 
This tactic employed in Automobiles 

 
2.5 FUNCTIONAL REQUIREMENTS 

 
1. Data Gathering 
2. Pre-processing of Data 
3. Instruction and Testing 
4. Modelling 
5. Anticipating 

 
 
2.6 NON-FUNCTIONAL REQUIREMENTS 

 
Quality in software is defined by NON-FUNCTIONAL REQUIREMENT (NFR). Non-functional 
factors like responsiveness, usability, and security are evaluated as well. For instance, "How 
quickly must the website load?" is a non-functional criterion. Systems that don't fulfil customer 
needs could be the outcome of a failure to satisfy non-functional criteria. It is possible to impose 
uniform constraints on the system's design across all agile backlogs with the help of non-functional 
requirements. When there are over 10,000 people accessing the site at once, for instance, it should 
still open in under three seconds.. Non-functional requirement descriptions are equally as 
important as functional requirement descriptions. 

 
• Usability requirement • Serviceability requirement 
• Manageability requirement • Recover-ability requirement 
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• Security requirement • Data Integrity requirement 
• Capacity requirement • Availability requirement 
• Scalability requirement • Interoperability requirement 
• Reliability requirement • Maintainability requirement 
• Regulatory requirement • Environmental requirement 

 
3. LITERATURE EVALUATION 

 
Y.N. Jeong, S.R.Son, E.H. Jeong and B.K. Lee, “An Integrated Self- Diagnosis System for an 

Autonomous Vehicle Based on an IoT Gateway and Deep Learning, ” Applied Sciences, vol. 8, no. 

7, july 2018 

This article suggests "An Integrated Self-diagnosis System (ISS) for an Automated Vehicle built on an 

Internet of Things (IoT) Gateway and Deep Learning," which gathers data from the vehicle's 

instruments, performs a self-diagnosis using Deep Learning, and reports its findings to the driver. The 

International Space Station (ISS) has three separate parts. The principal In-Vehicle Passage Module (In- 

VGM) gets data from on-board sensors, like a black box, driving radar, and vehicle control messages, 

and sends it to the on-board diagnostics (OBD) or actuators utilizing the Regulator Region Organization 

(CAN), FlexRay, and Media Situated Frameworks Transport (MOST) conventions. Both the media data 

gathered while travelling and the data captured by the vehicle's instruments are transmitted to the MOST 

protocol. Transmitted communications of various formats are converted to the appropriate format for 

the receiving protocol. Risk of car components and supplies, as well as risk of other parts affected by a 

faulty part, are reasoned by a second Optimized Deep Learning Module (ODLM) that builds a Training 

Dataset from data gathered by in-vehicle sensors. Total car health risk is diagnosed. A V2X based 

Mishap Warning Help (VANS) informs close by vehicles and groundworks of oneself finding result 

stalled by OBD, while the third Information Handling Module (DPM) depends Nervous Processing and 

has an Edge Registering based Self-determination Administration (ECSS) to further develop self- 

conclusion speed and lessen framework above. By using In-VGM, this study increases effectiveness of 

simultaneous message delivery by 15.25%, and by using ODLM, it reduces the learning error rate of a 

Neural Network method by about 5.5%. As a result, lives saved and money saved can be maximised 

through the secure transmission of self-diagnosis information and the efficient management of time 

spent replacing car components in an automated moving vehicle. 

 
"Vehicle motion forecast based on Hidden Markov Model," by Ning Ye, Yingya Zhang, Ruchuan 

Wang, and Reza Malekian, was published in Volume 10, Issue 7 of the KSII Journal on the 

Internet and Information Systems in 2017. 
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Constant, exact, and reliable vehicle direction projection has significant utility worth in Intelligent 

Transportation Systems (ITS), cargo conveyance, and portable web based business. Foreseeing a 

vehicle's way allows for more than just precise location-based services; it also allows for anticipatory 

traffic monitoring and the provision of optimum route recommendations. In this work, we first extract 

two levels of concealed states from vehicles' past motions, and then use that information to train a hidden 

Markov model. And secondly, we use the Viterbi method to find the patterns of concealed states in the 

double layers that match the just-driven track. Lastly, we suggest a novel method (DHMTP) for car 

direction expectation in view of a secret Markov model of twofold layers' secret states, which allows us 

to forecast the position of the closest neighbour unit in the next k steps. The trial results show that the 

proposed calculation develops the exactness of the TPMO algorithm by 18.3 percentage points and the 

Naive algorithm by 23.1 percentage points when predicting the trajectories of the following k phases, 

particularly during peak traffic periods such as the weekday morning and evening commutes. 

Additionally, DHMTP algorithm obviously outperforms TPMO algorithm in terms of time efficiency. 

 
The article "Selective ensemble extreme learning machine analysis of effluent quality in 

wastewater treatment plants," by Li-Jie Zhao, Tian-You Chai, and De-Cheng Yuan, was 

published in Volume 9 Issue 6 of the International Journal of Automation and Computing in 

2012." 

Improving operational efficiency and lowering energy usage in the wastewater purification process 

relies heavily on accurate and real-time readings of discharge quality. Since conventional wastewater 

quality observations have a high margin of error and are notoriously unreliable, we suggest a particular 

troupe outrageous learning machine demonstrating way to deal with work on the dependability of 

emanating quality forecasts. For its superior speed and generalisation performance compared to other 

common learning algorithms, the Outrageous Learning Machine calculation is integrated into a 

particular troupe outline as a part model. When compared to single-model training experiments, the 

inherent variability of an ensemble of radical learning machines is negated. To additionally prohibit a 

few unfortunate parts from every accessible outfit, a specific group in light of a transformative strategy 

is utilized to limit processing burden and enhance generalisation performance. The validity of the 

suggested technique is confirmed by analysing data from a cleaning facility for industrial effluent in 

Shenyang, China. According to the findings of the experiments, the suggested approach outperforms 

the halfway least square, mind network inadequate least square, single ridiculous learning machine, and 

group unbelievable learning machine models in terms of generalisation power and precision. 

 
Artificial neural network black-box modelling for performance forecast in effluent purification facilities. 
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J. Environmental Management. 2007 May;83(3):329-38.Mjalli, F.S., S.Al-Asheh, and H.E. Alfadala. In order to 

access the data, please visit: doi:10.1016/j.jenvman.2006.03.004. Published 2006 Jun 27. PMID: 16806660 

Every wastewater treatment facility needs a solid model to use as a foundation for process management 

and performance forecasting. It would also help keep operational expenses low and evaluate the state 

of the ecosystem. The existence of bio-organic components makes modelling this process with 

mechanical methods challenging, and the process itself is complicated and achieves a high degree of 

nonlinearity. The time and effort required to predict plant working factors using traditional testing 

methods is a major roadblock to effective management of such processes. In this study, we used a black- 

box modelling method based on an artificial neural network (ANN) to gain information about a 

functioning wastewater treatment facility. scientific research shows that ANNs can accurately capture 

plant operation traits. The model is built on a computer and uses an ANN plant model that has been 

taught. Doha West Wastewater Treatment Plant's data is used to test and refine the created programme 

at the plant size (WWTP). Plant managers and decision makers use it as an invaluable resource for 

evaluating operational success. With COD as an input in the petroleum feed stream, the ANN model 

accurately predicted the discharge stream in terms of BOD, COD, and TSS. It can be said that when 

comparing ANN forecasts made using only one basic source input versus those made using BOD, COD, 

and TSS all together, the latter produce more accurate results. The results of an artificial neural network 

(ANN) applied to data from the Qatar West WWTP are displayed in a graphical user interface. 

 
using linear and nonlinear modelling techniques to predict the efficacy of a "up-flow anaerobic sludge blanket" 

reactor-based wastewater treatment facility. AnalChimActa.2010 Jan 18;658(1):1-11. doi: 10.1016/j.aca.2009.11.001. 

Published 2009 Nov 10.PMID: 20082768 Singh, K.P., N. Basant, A. Malik, and G. Jain. 

An up-flow anaerobic sludge blanket (UASB) reactor is used to handle effluent in this study, and the 

data from that reactor is modelled both linearly and nonlinearly so that its efficacy can be assessed 

(WWTP). Partial least squares regression (PLSR), multivariate polynomial regression (MPR), and 

artificial neural networks (ANNs) modelling techniques were used to predict biochemical oxygen 

demand (BOD) and chemical oxygen demand (COD) levels in UASB reactor effluents over a time of 

48 weeks utilizing four info factors estimated week by week in influent wastewater during top (morning 

and night) and non-top (early afternoon) hours. Model performance was assessed by comparing the 

observed and predicted values of the dependent variables (BOD, COD) in WWTP effluents. This was 

done by calculating the root mean squared blunder, the general mistake of forecast in rate, the 

predisposition, the standard mistake of expectation, the coefficient of assurance, the Nash-Sutcliffe 

coefficient of productivity, and the accuracy factor (A(f)). The attack of the model to the information 

was additionally assessed by checking out at the relationship between's the residuals and the anticipated 
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upsides of Body and COD. In estimating Body and COD in WWTP effluents, nonlinear models (MPR, 

ANNs) performed better compared to straight ones (PLSR), but all three models demonstrated good 

agreement with measured values.. It is possible to use these models as a means of assessing WWTP 

efficiency. 

 

 
4. SYSTEM ANALYSIS: 

 
4.1 EXISTING SYSTEM: 

 
Existing models comprise k-NN, RF, SVM, and Bayes. Although research has been done in the 
medical field using sophisticated data analysis and machine learning algorithms, the field of 
musculoskeletal disease prognosis is still in its infancy and needs more study to ensure effective 
avoidance and therapy. After digging two-levels-deep into the hidden states of past car paths, it 
selects Hidden Markov Model (HMM) parameters based on the collected evidence. In addition, a 
Viterbi method is employed to locate double-layer hidden state sequences that correspond to just- 
driven trajectory. In the final section of the article, a novel method for predicting car trajectories 
using a hidden Markov model with double levels of hidden states is proposed. This model forecasts 
closest neighbour unit of location information for subsequent k phases. 
Drawbacks 
1. reduced effectiveness and need for further investigation are required for prevention 

 
4.2 PROPOSED SYSTEM 

 
To discover the best course of action for an automated vehicle, we offer "A Driving Decision 
Strategy (DDS) based on Machine Learning for an autonomous car," which takes into account 
both the environment around and inside the car (consumable conditions, RPM levels etc.). DDS 
builds an evolutionary algorithm and produces the best driving strategy for an automated car 
based on data from automotive sensors saved in the cloud. In order to verify DDS, this study 
compares it to two other neural network models, the multilayer perceptron (MLP) and the 
recurrent fuzzy network (RF). When compared to conventional vehicle gates, DDS's loss rate was 
about 5% lower, and it was 40% quicker at determining RPM, speed, turning angle, and position 
shifts. 

 
Benefits: 
1. These enhancements Control system for a vehicle based on sensor data. 

 
 
 
4. SYSTEMDESIGN: 

 
4.1 SYSTEM ARCHITECTURE 
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Fig 4.1: System architecture 

 
4.2 USE CASE DIAGRAM 
. 

 

 

Start 

 

Upload Historical Trajectory 

Dataset 

 
Generate Train & Test Model 

 
 
 
 

Run random forest algorithm 

User 

 
Run MLP Algorithm 

 
 
 

 
Run DDS with Genetic Algorithm 

 
 

 
Accuracy Graph 

 
 
 
 

Predict DDS type 
 
 
 
 

 
Stop 

 
 

 
Fig 4.2: Use Case Diagram 

 
As a type of behavioural diagram, use-case diagrams in the Unified Modelling Language (UML) are 
defined and produced from a Use-case analysis. The reason for this chart is to give a realistic outline of the 
framework's powers with regards to members, their goals (addressed as use cases), and any associations 
between the utilization cases. The primary goal of a use case illustration is to illustrate the interaction 
between various actors and the system. Each participant's part in the system can be represented graphically. 
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User 
 

Upload Historical Trajectory Dataset() 
Generate Train & Test Model() 
Run random forest algorithm() 
Run MLP Algorithm() 
Run DDS with Genetic Algorithm() 
Accuracy Graph() 
Predict DDS type() 

System 
 

 

 

 
4.3 CLASS Diagram: 

Class diagrams in software engineering are used to describe the system's organisation by representing its 
classes, attributes, actions (or methods), and connections between classes in the Unified Modelling 
Language (UML). Clarification on the informational weights of various classes is provided. 

 
4.4 SEQUENCE DIAGRAM 

In the Unified Modelling Language, a sequence diagram is an interaction diagram used to show the manner 
in which systems communicate (UML). It's based on the concept of a Communication Sequence Map. 
Sequence diagrams go by many different titles, such as event diagrams, event circumstances, and timeline 
diagrams. 

 

 
Fig 4.3: Class Diagram 
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Fig 4.4: Sequence Diagram 

 

 
FLOW CHART: 

User System 
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Fig: Flow chart 

DATA FLOW DIAGRAM: 

 
1. The DFD is also known as a bubble graphic. It's a simple pictorial model for representing 

a system in terms of the inputs it receives, the processes that can be applied to that input, 

and the outputs it generates. 

 
2. The data flow map is a vital modelling instrument, and it is one of the most fundamental 

(DFD). Useful for modelling individual components of a system. These elements include 

things like the system's process, the data used by the process, any external entity's 

interaction with the system, and the flow of information within the system. 

 
3. DFD demonstrates how information undergoes transformations across a system as it travels 

through it. It's a visual representation of the transformations and transfers that take place 

in the passage of data from its intake to its final output. 
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Upload historical trajectory dataset 

Yes NO Verify 
No process 

Generate train & test model 

Run random forest algorithm 

Run MLP algorithm 

Run DDS with genetic algorithm 

Accuracy comparison graph 

Predict DDS type 

End process 

4. Moreover, a DFD can be used to describe a system at any level of complexity. DFD has 

levels that correlate to the increasing intricacy of functions and the amount of data being 

transferred between them. 

 
 

 

 

 
Fig: Data flow diagram 
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CONCLUSION: 

 
A Moving Choice Method was suggested as a result of this research. It uses a genetic algorithm 
trained on historical data to identify the best course of action for a given vehicle, taking into account 
the grade and curve of the route it is travelling on, and then displays this information to the driver 
via a dashboard dashboard. Data from an automated vehicle was used to perform experiments on 
DDS in order to select the best operating strategy. DDS and MLP are equally accurate, but DDS is 
40% quicker at determining the optimal driving strategy. DDS is also 20% quicker at finding the 
best driving strategy than RF and 22% more precise. Since determining the best course of action 
while driving is a highly precise and dynamic process, DDS is perfectly adapted for the task. DDS's 
faster calculation of the optimum driving strategy for a vehicle is made possible by the fact that it 
sends only the data that is absolutely essential for identifying the best strategy for driving a vehicle 
to the cloud, where it is analysed using a genetic algorithm. While DDS testing was done, it was in 
a simulated Computer setting with limited viewing tools. 
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