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Olen 9 53145 1525

Neural Network
Hidden1 Hidden 2 Output
Input Output
20 2
4 . 2
Algorithms
Data Division: Random (dividerand)
Training L berg-Marquardt (trainim)
Perf e: Mean Sq d Error (mse)
Derivative: Default (defaultderiv)
Progress
Epoch: 0| 9 iterations 1000
Time: 0:00:00
Performance: 0108 [ENNNNNNNODU0RONINN | 000
Gradient: 0156 [INNNNNNNODDRZANN | 100e-07
Mu: 0.00100 1.00e-06 1.00e+10
Validation Checks: o | 6 |6
Plots
i Performance ] (plotperform)
[ Training State ] (plottrainstate)
[ Error Histogram ] (ploterrhist)
[ Confusion ] (plotconfusion)
[ Receiver Operating Characteristic | (plotroc)
Plot Interval: O 1 epochs
v Validation stop.
. Stop Training @ Concel

Yz (g i p omal 45 (ages Slasie F JSS

Neural Network assessment drivers' health

— Blood Pr Auditory
Age: kS 500 Hz(R): | 10 500 Hz(L): 10
Systolic blood pressure: 120 1000 Hz(R): 10 1000 Hz(L): 20
Diastolic blood pressure: & 2000 Hz(R): 10 | 2000 Hz(L): 10
Height(cm): | 17 3000 Hz(R): [ 10 | 3000 Hz(L): 10
Weight(gr): [ ss000 |
Loyunac:): L Visual acuity(R): i Squint(1-2y | 2

ipsia(1-2): 2 ; ;
Polyt_ilpsu_a(1 2): . ; Visual acuity(L): = 1o} -
Family History(1-2): L2 Visual field:
Cholesterol: | 80 | : e HeartDisease(1-2): [,
FBS: [ 7% | Disorder vision(1-2) = 2
HBA1C: o | Monocular(1-2): | 2 |
i Result
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Abstract

Introduction: Uncontrolled health status of drivers, can lead to the death of healthy individuals who are
living in their best periods of life in terms of performance and wellness and also it can impose huge financial
costs on a country. The purpose of this study was to design an intelligent system using Multilayer perceptron
(MLP) and radial basis function (RBF) neural networks in order to diagnose drivers’ health status

Methods: In this study, we applied the MLP and RBF networks with some changes in the number of middle
layers, neurons, as well as learning algorithms such as Momentum (MOM), Conjugate Gradient (CG), and
Levenberg Marquardt (LM) in order to diagnose the health status of the drivers.) Then, the best model was
introduced according to the area under receiver operating characteristics (ROC) curve, sensitivity, and
precision criteria.

Results: In this study, 20 variables were selected as inputs and two variables that include healthy and
unhealthy status were determined as output parameters. MLP and RBF neural networks with LM algorithm
have the best performance with 66.7% and 29% precision; 97.2% and 100% sensitivity; 91.1% and 86 %
accuracy respectively. The area under ROC curve for the nervous system MLP and RBF estimated 91.02 for
MLP and 88.1 for RBF.

Conclusion: According to this study, the MLP neural network model with the LM learning algorithm
compared to the RBF neural network can have an important role in helping physicians in order to diagnose
drivers’ health status. Furthermore, such a model can be used in centers of occupational medicine to enhance

the accuracy and the speed of diagnosis and reduce costs.
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