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O ABSTRACT O

This study constitutes a preliminary step to develop a mathematical model for
predicting traffic accidents in the city of Lattakia, based on a number of external factors,
which include engineering characteristics, traffic incursions, and traffic accident data. As
for its main goal, it is to reduce the number of traffic accidents expected in the future on
the main streets in the city, as the study was conducted on various arterial streets in them in
terms of their importance and in terms of the number of traffic accidents recorded on them,
and in terms of the diversity of their engineering characteristics, in order to have sufficient
familiarity with the traffic conditions in The city for various reasons, does not depend on
the human behavior of the drivers or on the characteristics of the vehicle.

A statistical analysis of traffic accident data for the years 2014, 2015, 2016 and 2017
was conducted on urban streets in Lattakia, where accidents were classified according to
their severity, time of occurrence and place of their occurrence, and the necessary data
were collected and digitized within a software environment in Microsoft Excel, and then a
model was built Predicting the use of the artificial neural networks tool in the MATLAB
program, in which data for 319 traffic accidents that were recorded in the years 2015, 2016
and 2017, were entered, which were divided into three groups (training, validation and
testing). The structural neural network (10-10-1) gave high values of the correlation
coefficient, as the total R value during the three stages was 0.931236, which is very close
to one, and therefore the designed network is ideal and achieves the response to predict
traffic accidents monthly with very high accuracy.
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2 8 il PR e Ailide i @ Liseas GlGE o ol g s S a0 gl Sus ey
(e XSy AU mpal) Adday Asall Akl e JS (A Aeddied) Jpedill algiy AA0) A8kl 8 Clisuaal)
e A o1d Adhay Lmaall luball sl A s 8 deadidl Sleplall 4 sl Pl
Sl zisar o eV &5 oz igal JSIR Ll Jebeay (MSE s Uadll) ey je Jagia o ajlie A
4l 43l @ls (nftool) The Neural Network Fitting Tool YA e ANN dmiall 4y suasll
ad (13) dsasll oo Cus <Levenberg-Murquardt (LM) - il 45155 2w « Back-Propagation
ala 319 by Jial & of am LAY @il eyl Gl degendd cdlaad bl MSE 5 R
i 3 lly 2017 52016 52015 Al b cilans 38 ulS Ty s
JCEN 8 mmse s LS clajlasy Bola 325 Lailis (e ganall Bals 32 5 408l il Bala 255 clily
Cannes o lily oyl 8 o) Aleall jiia 40l (il L) isal) lispmall dae 3m G Lle ¢(9)
(Trial and  Uaadly 4paill dilee 2oy Waghiind 2 ANN 73l 4 Gl 13 claolagY dale 4k d5mg aae
Wi Juali & Alls «cDlade 10 oo dpispac A8 400 dldic] 25 Cua ASui) ¢lof 4lye 225 ErTOY)

NS SR8 \,3)@_..» sisall Glsall 22e 5o add aalg = yiag NE

-\ Neural Network Fitting Tool (nftool) - - = =)
Validation and Test Data
Set aside some samples for validation and testing.
Select Percentages Explanation
& Randomly divide up the 319 samples: &% Three Kinds of Samples:
@ Training: 80% 255 samples || §® Training:
o These are presented to the network during training, and the network is
W@ validation: 10% | = 32 samples adjusted according to its error.
WP Testing: 10% | = 32 samples
W@ validation:
These are used to measure network generalization, and to halt training
when generalzation stops improwving.
WP Testing:
These have no effect on training and so provide an independent measure
of network performance during and after training.
Restore Defaults
$ Change percentages if desired, then click [Next] to continue.
[ @ Back || = mNext | [ @ cancel |

LDl A drial) Ayl gl AuaY) 310 8 Aldaal) Ealsall cilily e sana asadi dgaly 1(9) JSi

Ll Gy gd CSE (e 23 day Amiial) Afguant) AN 7 Ml quud il 1(13) Jeaad)

ae Training <4 | Validation (@il Testing JLaY) All g
Clguasd | MSE R MSE R MSE R MSE R
2 1.64226 0.681639 1.36188 0.620846 1.10611 0.681726 1.56035 0.673202
4 1.15420 0.757512 1.39039 0.767528 1.36881 0.785336 1.19942 0.761517
6 0.6831016 | 0.867748 0.789756 0.843245 1.39206 0.810586 0.764851 0.855869
8 0.849122 0.827493 0.856376 0.822063 1.64235 0.803642 0.929422 0.822399
10 0.246110 0.955767 0.954272 0.825897 0.893665 0.860855 0.382106 0.931236
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12 0.563703 0.900346 1.37265 0.742610 0.560310 0.849986 0.644511 0.881902
14 0.674229 0.875281 0.963579 0.842801 1.03533 0.760507 0.739479 0.86085
16 0.422357 0.915444 1.67560 0.722764 0.154490 0.816890 0.71254 0.87751
18 0.820616 0.843791 1.95963 0.700269 1.33323 0.712699 1.13421 0.80978
20 1.22092 0.771578 1.68604 0.709556 1.41460 0.726742 1.15061 0.75878
22 0.524076 0.891057 1.77990 0.743438 2.29323 0.738004 0.53208 0.84320
24 1.47247 0.724972 0.997800 0.710556 1.23899 0.70498 1.40143 0.718088

* ANN(10-10 -1) 4aall dakll & clignac o gsind ) ANN Lniall 43 suanll 30800 o Jaadl
DA gslais ¢ 0.246110 apxil) Alajpe DA 5kt MSE sadl) Cilagye Jangie af il Cum o Juad)
daball Pla 4K dagll cly 25 <0.893665 Lol dlaje Pl goluis ¢ 0954272 Gaadll dlaye
Jabadd ddlle Ladi (10-10-1) Sl cld duigumal) 304l cabaef st @iy ) &6l Uy .0.382106 &L
il e iVl @aadlly cpaill dabe culS Gua A e dailil) adlly dgdall sl o LalsyY)
o s 0931236 O Jaball Pl 40 daglll cily Cua (0.860855 <0.825897 « 0.955767)

o lle 4y Lped A el cadlsally gmll Alaia) (Binty cdllia daeaall Al Ly caalsl (e lan duyd

4\ Meural Network Fitting Tool (nftool) - . - P I e

Networlk Size
Set the number of neurors in the fiting networl<'s hidden layer.

Hidden Layer Recommendation
Number of Hidden Neurons: 10 Return to this panel and change the number of

neurons if the network does not perform well
after training.

Restore Defaults

Neural Network

Hidden Layer Output Layer

Input _ L Output

Ep Change the number of newrons if desired, then dick [Next] to continue.

[ @ Back |[ = Next | [ @ cancel |
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#\ nNeural Network Fitting Tool (nftool) -— | = I =
Train Network
Train the network to fit the inputs and targets.
Train Network Results
Train using Levenberg-Marquardt backpropagation (trainim}. & samples MSE R
@@ Training: 255 2.46110e-1 0.55763e-1
"y Retrain
W@ validation: 32 9.54272e-1 8.25897e-1
WP Testing: 32 8.93665e-1 8.60855e-1
Training automatically stops when generalization stops improving, as
indicated by an increase in the mean square error of the validation
samples. [ PlorFr | [ Plot Regression
Notes
%y Training multiple times will generate different Mean Sguared Error is the average sguared
results due to different initial conditions and difference between outputs and targets. Lower
sampling. values are better. Zero means no error.
Regression R Values measure the correlation
between outputs and targets. An R value of 1
means a close relationship, 0 a random reltionship.
B Open a plot, retrain, or click [Next] to continue.
[ @ Back || = Mext | [ @ cancel |

Bylidal) Aplial) Axiguand) ASudl) @il 1(11) &

Regression (plotregression)

Training: R=0.95576 Validation: R=0.8259
8 8 -
< Data < Data Lo
fra) 7 fus) Fit L7
o BEI  I Y =T . q
% 6 % L
S 5 = o
e £ g o ]
> 4 o . o
3 ¥ g5 ®
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Target Target
Test: R=0.86086 All: R=0.93124
g T T - ” g T T T
< Data &L < Data

Fit

Output~=0.83"Target+0.5
Output~=0.88"Target+0.31
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Parformance {plotperform) = [ [ |t S|
Best WValidation Performance is 095427 at epoch 37
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Regression: R=0.93124
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