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ABSTRACT 

Recently there has been much concern about investigation of the 

problem of road traffic safety and, particularly prevention of traffic 

accidents. The importance of this research arose as a result of the 

excessive increase in traffic accidents and the resulting injuries and 

fatalities. Data from various sources were carefully examined and 

analyzed using ANN covering the period from 1991 to 2012, for 

comparative purposes Multiple Linear Regression (MLR) and 

Statistical Package for Social Science (SPSS) techniques were 

applied to fit the same data. Forecast for the years 2010 to 2020 

were made using ANN, SPSS and MLR. The main objective of each 

of the methods was to fit a reliable prediction model. The adequacy 

of such model is typically measured either by the coefficient of 

determination (R
2
) as well as comparing actual accidents against 

predicted values. ANN resulted high values of R
2
 and better 

prediction capabilities. 
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تجريد ال

اٌ الاهحًاو بًىضىع انسلاية انًشوسية عاية وانىقاية يٍ حىادخ انًشوس بصفة 

خاصة يعذ يٍ انًىضىعات انحذيثة واجث اهًية هزا انبحد َحيدة نهحزايذ انًفشط 

ي الويهذف انبحد .فً حىادخ انًشوس سىاء كاٌ فيًا يخهفه يٍ ضحايا او وفيات

 باسحخذاو  انًسحقبهيةبياَات انحىادخ انًشوسية نًعشفة انىفيات وانضحايا جحهيم

نغشض  .2012 انً 1991بشَايح انشبكات انعصبية الاصطُاعية يٍ عاو 

 انً 2010انًقاسَة جى اسحخذاو انًُارج الاحصائية نهحُبؤ بحىادخ انطشق يٍ عاو 

 وانهذف الاساسً نكم طشيقة يٍ انطشق جشخع نححذيذ دقة انًُىرج الايثم 2020

وقذ دنث انُحائح عهً اٌ انشبكات انعصبية الاصطُاعية . نهححهيم وانحُبؤ بانحىادخ

 (انىفيات والاصابات) جقذو انًُىرج الايثم نهحُبؤ بحىادخ انطشق وانضحايا

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



VI 
 

Pages Contents 

I الآيه  

II Dedication  

III Acknowledgements  

IV Abstract: English  

V Abstract: Arabic  

VI List of Contents  

IX List of Table  

X List of Figures  

XI List of Abbreviations  

1 INTRODUCTORY BACKGROUND AND 

LITERATURE REVIEW 

Chapter 

One 

1 Background 1.1 

1 Literature Review 1.2 

1 Introduction 1.2.1 

2 Causes of Road Traffic Accidents 1.2.2 

3 The Driver 1.2.2.1 

3 The Vehicle 1.2.2.2 

3 The Road and Its Environments 1.2.2.3 

4 Research Problem 1.3 

4 Research Objectives 1.4 

4 General  Objectives 1.4.1 

4 Specific Objectives 1.4.2 

4 Road Traffic Safety 1.5 

5 Research layout 1.6 

7 ANALYSIS OF TRAFFIC ACCIDENTS 

STATISTICS IN SUDAN 

Chapter 

Two 

7 Introduction 2.1 

7 Benefit of Traffic Accidents Statistic 2.2 

7 Traffic Accidents Characteristic and Causes 2.3 

7 Characteristic and Causes of Traffic Accidents 2.4 

7 Total accidents and Registered Vehicles 2.4.1 

10 Casualties Rate in Sudan 2.4.2 

10 Fatalities 2.4.2.1 

10 Injuries 2.4.2.2 

15 Main Causes of Accidents 2.5 

16 Road Traffic Casualties According to Age 2.6 

17 Road Traffic Accidents According to Days of 

Week -2012 

2.7 

18 COMPARATIVE  ANALYSIS OF TRAFFIC 

ACCIDENTS 

Chapter 

Three 

18 Introduction 3.1 

18 Accidents and Casualties Rate among the Cause 

Studies 

3.2 

19 Comparison of Accidents and Casualties Rate 3.3 



VII 
 

among the Cause  Studies 

30 ARTIFICIAL NEURAL NETWORK Chapter 

Four 

30 Introduction 4.1 

30 Importance of Artificial Neural Network  4.2 

30 Learning in Neural Network 4.3 

30 Supervised Learning 4.3.1 

30 Unsupervised Learning 4.3.2 

31 Reinforcement learning 4.3.3 

31 Artificial Neural Network Concept 4.4 

31 Back-propagation Paradigms 4.4.1 

31 ANN Archicture 4.4.2 

32 ANN Operation 4.4.3 

33 ANN Training 4.4.4 

34 ANN Testing and Validation 4.4.5 

34 Developing an Artificial Neural Network 4.5 

36 Starting Neuroshell-2 4.6 

36 Problem Names 4.7 

36 file Menu 4.7.1 

37 Open Problem 4.7.2 

37 Saves Problem 4.7.3 

37 Saves Problem As 4.7.4 

37 Transfer Information to Another Problem 4.7.5 

37 Artificial Neural Network Modeling Of Traffic 

Accidents 

4.8 

37 Data Preparation 4.8.1 

37 Data Specification 4.8.2 

38 Data Inspection 4.8.3 

38 Data Processing 4.8.4 

38 Data for the First Model 4.8.4.1 

38 Data for the Second Model 4.8.4.2 

41 CASUALTIES  FORECASTING FOR SUDAN 

BY ANN 

Chapter 

Five 

41 Introduction 5.1 

41 Definition of Inputs Variables 5.2 

41 Correlation of Variables 5.3 

42 Paradigms Selection and Problem Representation 5.4 

48 The Results 5.5 

49 Prediction of Road Traffic Casualties in Sudan 6.5 

51 TRAFFIC ACCIDENTS FORECASTING 

FOR SUDAN 

Chapter 

Six 

51 Introduction 6.1 

51 Selection of  Variables 6.2 

51 Correlation and Contribution of Variables to the 6.3 



VIII 
 

Accidents 

52 Prediction for Traffic Accidents  6.4 

52 Data Validation 6.5 

53 ANN Training and Testing 6.6 

56 TRAFFIC ACCIDENTS FORECAST BY 

USING STATISTICS METHODS (SPSS) 

Chapter    

Seven 

56 Introduction 7.1 

56 Time Series Analysis 7.2 

58 Accidents Prediction (SPSS) 7.3 

60 Prediction by Multiple linear Regression  7.4 

62 Comparison of Road Traffic Accidents Using 

ANN, SPSS and MLR 

7.5 

63 Conclusions 7.6 

64 SUMMARY, CONCLUSIONS AND  

RECOMMENDATIONS 

Chapter 

Eight 

64 Summary 8.1 

64 Conclusions 8.2 

65 Recommendations 8.3 

66 References  

 

 

 

 

 

 

 

 

 

 

 

 

 



IX 
 

LIST OF TABLES 

Page Title Table 

9 Population , Vehicles, Traffic Accidents and Casualties 

in Sudan 

2.1 

10 Accidents and Casualties Rate in Sudan 2008 and 2012 2.2 

15 Major Driver Error Causing Accidents- 2012 2.3 

16 Casualties by Age Group - 2012 2.4 

17 Road Traffic Casualties According to Days of week -

2012 

2.5 

20 Population, Vehicles ,Traffic Accidents and Casualties 

in Sudan 

3.1 

21 Accidents, Injuries and Fatalities Rate per10E4Vehicles 

(VBR)& 10E11veh*pop 

3.1b 

22 Population, Vehicles ,Traffic Accidents and Casualties 

in Oman 

3.2a 

23 Accidents, Injuries and Fatalities rate per10E4vehicles 

(VBR)& 10E11veh*pop in Oman 

3.2b 

24 Population, Vehicles ,Traffic Accidents and Casualties 

in New Zealand 

3.3a 

25 Accidents, Injuries and Fatalities rate per10E4vehicles 

(VBR)& 10E11veh*pop in New Zealand  

3.3b 

26 Population, Vehicles ,Traffic Accidents and Casualties 

in Malawi 

3.4a 

27 Accidents, Injuries and Fatalities rate per10E4vehicles 

(VBR)& 10E11veh*pop in Malawi 

3.4b 

39 Historical Data Used for Injuries and Fatalities Model 4.1 

40 Historical Data Used for Accidents 4.2 

42 Correlation Matrix  5.1 

47 Historical Data and Forecast used for Accidents and 

Casualties model 

5.2 

49 Comparison of Predicted Casualties  5.3 

51 Correlation Matrix for Accidents 6.1 

51 Percent Contribution of Factors to Traffic Accidents 6.2 

53 R
2
 Values for ANN and Regression Models 6.3 

54 Result of Training ANN 6.4 

57 Casualties Model (Output) 7.1 

57 Accidents Model (Output) 7.2 

59 Result of Training Spss 7.3 

61 Result of Training MLR 7.4 

62 Models Prediction of Accidents -2010 to 2020 7.5 

62 Values of R
2
 the 3Models 7.6 

 

 



X 
 

LIST OF FIGURES 

Page Title Figure 

5 Traffic Safety Measures 1.1 

8 Comparison Between the Number of Accidents and 

Registered Vehicles   

2.1 

11 Annual Variation in Fatalities 2.2a 

11 Fatalities Rate Per10E5Population 2.2b 

12 Fatalities Rate Per10E4Vehicles 2.2c 

12 Fatalities Rate Per10E11Vehicles*Population 2.2d 

13 Annual Variation in Injuries 2.3a 

13 Injuries Rate Per10E5Population 2.3b 

14 Injuries Rate Per10E4Vehicles 2.3c 

14 Injuries Rate Per10E11Vehicles*Population 2.3d 

15 Number of Traffic Accidents by Cause -2012 2.4 

16 Road Traffic Casualties According to Age - 2012 2.5 

17 Road Traffic Accidents According to Days of Week -

2012 

2.6 

27 Accidents per Vehicles Rate 3.1a 

27 Accidents per vehicles*population  3.1b 

28 Injuries per Vehicles Rate 3.2a 

28 Injuries per Vehicles*population Rate 3.2b 

29 Fatalities per Vehicles Rate 3.3a 

29 Fatalities per Vehicles*population Rate 3.3b 

33 Typical Back-Propagation Archicture 4.1 

36 The Main Menu Windows (Neuroshell-2) 4.2 

34 Archicture of the Proposed ANN for Casualties 5.1 

44 Population Historical Data and Forecast 5.2a 

44 GDP Historical Data and Forecast 5.2b 

45 NOCR Historical Data and Forecast 5.2c 

45 NKPR Historical Data and Forecast 5.2d 

46 Casualties  Historical Data and Forecast 5.2e 

46 Accidents  Historical Data and Forecast 5.2f 

48 Actual Versus Predicted for Casualties 5.3a 

48 Relative Importance of Inputs factors for Casualties 5.3b 

50 Comparison of Casualties Prediction 5.6 

52 Archicture of the Proposed ANN Model for Accidents  6.1 

55 Actual Verse Predicted Accidents 6.2 

55 Importance of Inputs factors for Accidents 6.3 

57 Casualties Model 7.1 

58 Accidents Model 7.2 

60 Accidents Forecast by SPSS 7.3 

63 Comparison of ANN , SPSS and MLR 7.4 

 



XI 
 

List of Abbreviations 

ANNs Artificial Neural Networks 

MLR Multiple Linear Regression 

SPSS Statistical Package for Social Science  

RTAs Road Traffic Accidents 

DCs Developing Countries 

IDCs Industrialized Developing Countries 

NZ Newzeland  

M Malawi  

S Sudan  

SO Sultan of Oman 

VBR Vehicle Based Rate 

PVBR Population Vehicle Based Rate 

BP Back-Propagation 

LMS Least Mean Square Error  

POP Population 

G.D.P Growth Domestic Product 

NOCR Number of Car Registered 

NKPR Number of Car Per kilometer 

D.G.T Directorate General Traffic 

RMSE Root Mean Square Error 

MAPE Mean Absolute Percentage Error 

MAE Max Absolute Error 

MAXAPE Maximum Absolute Percentage Error 

MAXAE Maximum Absolute Error 

 

 

 

 

 


