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Abstract
The work deals with the fatigue analysis of automobile drivers 
by acquiring their physical signals during real world driving task 
to determine the driver’s relative stress level. The ECG signals 
were evaluated using two methods one using time domain analysis 
and second method using frequency domain analysis. In time 
domain analysis Pan Tomkins method is used for the detection 
of QRS complex and then determines the width of QRS complex 
and determines the heart rate of the driver. The second method 
frequency domain analysis determines the correlation of QRS 
Complex with the marker signal and with the help of correlation 
coefficients we can determine the stress. Marker signal was given 
by the evaluators by observing the drivers at various levels. . 
These findings indicate that physiological signals will provide 
a metric of driver stress in future cars capable of physiological 
monitoring.
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I. Introduction
The increasing employ of on-board electronics and in-vehicle info 
systems has prepared the estimation of driver job require an region 
of increasing value to both governing bodies and industrialists [1] 
and accepting driver irritation has been listed by global research 
groups as a  importantarea for rectify intellectual transportation 
systems [2]. Protocols to evaluate drivers workload have been 
developed using eye glimpse and on-road metrics, but these have 
been criticized due to its high cost value and difficulty of getting[3], 
and consistent heuristics such as the 15-Second law for whole work 
time, planned to provide an higher boundary for the whole time 
acceptable for completing a navigation system work, do not give 
exibility to report for alteration in the driver’s surroundings [3]. 
As a substitute, this study shows how physiological sensors can be 
usedto acquire electronic signals that can berefined automatically 
by an on-board computer to provide active indications of a driver’s 
interior status under normal driving conditions. These kinds of 
matriceshave been projected for combat aircraft pilots [4] and have 
been used in simulations [5], but have not been used for the detection 
of stress levels approximating a regular daily travel using sensors 
that do not frustrate drivers’ opinion of the path. This experiment 
was conducted on ten drivers. The drivers were evaluated during 
rest, city driving and highway driving. The method of stress can 
be used in latest technology vehicle, which works on the stress 
level of the drivers, when driver is in highly stressed condition 
the vehicle will be stopped automatically and when the driver 
will get relaxed then the vehicle will start again. Physiological 
signals plays a vital role in determining the stress of a person as 
it is directly recorded from human body. This signal indicates 
the stress of a person due to his/her expression or movements. 
The signal was originally derived by analyzing the video-tape 
recording of a driver. The stress metric was designed to give a 

rough approximation of driver task load by counting the number 
of stress indicators at each second of the drive and smoothing the 
signal to incorporate the effect of anticipation and past events. 
The video code scores captured a continuous record of all stress 
indicators that occurred throughout the drive, reflecting individual 
differences in driver reactions and varying traffic conditions. A 
continuous stress metric was developed from these scores to be 
correlated with each of the time series of physiological features 
calculated for that drive. To create this metric each stressor was 
convolved with a simple model of its assumed stress effect. To 
create this stress metric, the number of stress indicators was first 
summed over each second of the drive. For example, if the driver 
was turning the steering wheel, changing gaze and turning his 
or her body during a frame, that frame would get a score of 3. 
If the driver was driving straight and only looking around for 
a turn the frame would get a score of 1. If no stress indicator 
was observed the score was entered as 0. The marker signal is 
used to correlate with the feature signals derived from various 
physiological signals. Traditionally, stress has been explained as 
a response from a peaceful state to an agitated state for the reason 
of preserving the integrity of the individual. For an individual 
as well developed and sovereign of the natural atmosphere as 
socialized man, the majority stressors are thinker, emotional and 
perceptual[6]. For example in elevated stress situations, few users 
might wish visual navigation prompts to turn on or dim, since these 
types of warnings have been found to have a negative impact on 
situational consciousness [9].

II. Materials and Methods

A. Method 1: Time Domain Analysis of ECG Signal
Load the E.C.G. signal.1. 
Apply Pam Tompkins algorithm to detect the QRS 2. 
Complex.
After the detection of QRS Complex, width of QRS is 3. 
calculated.
Heart rate of the driver is determined.4. 
Train the neural network and check the accuracy.5. 

B. Method 2: Frequency Domain Analysis of ECG 
Signal

Load the ECG signal for 1 hour1. 
Extract one 1 hour cycle out of it.2. 
Correlate the 1hour ECG signal with one cycle3. 
From the correlated signal, take the samples corresponding 4. 
to highest peaks.
From the samples extract the sample corresponding to each 5. 
cycles using a threshold and a ‘for’ loop.
From the cycles extracted, extract the QRS complexes.6. 
Calculate the power of each QRS complex using Pwelch 7. 
method.
Assign each power to a matrix8. 
Plot the matrix and it forms a featured signal.9. 
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Correlate the featured signal with the marker signal.10. 
Calculate the correlation coefficient for the correlated 11. 
signal.
Repeat the above steps for the rest of the drivers.12. 
Chart the correlation coefficient.13. 

Marker signal was the mark given by the observers who were 
observing the drivers with the help of video camera while they 
were driving.

III. Result and Discussion
A real time implementation would have been difficult to test on this 
driving route because the stress levels for the driving conditions 
outside of the rest, city and highway segments was not well defined 
by the design. To better assess the stress conditions of the entire 
drive, analysis looked at ten drives individually and created a 
continuous record of observable stressors from video tapes of the 
entire drive. This analysis also calculated continuous variables for 
each of the sensors and compared them to a continuous metric 
stress indicators scored throughout the entire drive. These variables 
were evaluated to determine which features provided the best 
single continuous indicator of driver stress.
In new concept cars, such as the Toyota Pod car, continuous signals 
that correlate highly with stress level could be used to control 
the expressive changes in the cars lights and color [11], perhaps 
alerting others to the extra load on that driver. Furthermore, using 
aggregate continuous records of driver stress over a common 
commuting path, city planners could help quantify the emotional 
toll of traffic trouble spots” which could help prioritize road 
improvements.
For this experiment, heart rate, ECG, data were used (fig. 1). The 
algorithm was first tested on the thirty minute training segments, 
and then it was run continuously to detect stress in real time. We 
have performed the Pan Tomkins algorithm to detect the QRS 
complex and determine the heart rate of the driver and with the 
help of heart beat we can determine the stress level. This stress 
has been determined in Method 1 with the help of QRS width 
(fig. 2). In second method the ECG signal extracted as same in 
the method 1 (fig. 3) and then we have extracted 1hour cycle 
from each of the loaded signal for every driver. Further by using 
the Pwelch method, we have got the power value and then the 
featured signal was formed (fig. 5). Finally by correlating the 
featured signal with the marker signal (fig. 4) we have calculated 
correlation coefficient for each driver (fig. 6).

Fig. 1: Input Figure of the QRS Detection

Fig. 2: QRS Detection

Fig. 3: QRS Detection

Fig. 4: Marker Signal

Fig. 5: Feature Signal

Fig.6: Correlated signal
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Table.1: Correlation coefficient of the feature signal with the 
marker signal (Feature signal and QRS power) with the help of 
method2 and heart has been detected with the help of method1.
Feature Signal QRS Power Heart Rate
1 -0.386 110
2 -0.457 82
3 -0.392 107
4 -0.458 79
5 -0.501 68
6 -0.405 105
7 -0.445 85
8 -0.459 78
9 -0.428 92
10 -0.419 89

IV. Conclusion
The correlation curve states that the ECG signals are best to 
determine the stress level of the driver. In future we will like to 
have a vehicle, which is more intelligent and responsive. When 
the stress level of the driver goes high then the vehicle will stop, 
as in stressed condition the driver can make accident. To avoid 
accidents the above suggested method can be used as an intelligent 
system to detect the stress level of the driver. When the stress 
level of the driver goes high the vehicle will stop due to that and 
when the driver comes to the relaxed state then the vehicle will 
again start. This will be able to reduce the number of accidents 
happening in road every year. 
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