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Abstract 
 

Green technologies are developed nowadays to reduce road accidents and 

ensure the safety of transportation in modern urban areas. Due to the 

increased road hazards, the losses of human life are reaching uncertain levels. 

Lack of awareness and safety technologies are major facts that cause 

accidents. Driver posture monitoring is the one major cause that improves 

safety that saves the loss of human life. The system designed with a special 

seat with sensors integrated into the microcontroller which alarm that 

produces the warning for the corrected posture of driving. The other 

parameters such as driver fatigue, drowsiness, and reduced fitness lead to a 

change in posture. The warning system develops the alarm whenever an 

abnormal posture is detected. The data are processed using a microcontroller 

that determines abnormal events. The system works based on Arduino Uno 

microcontroller and communicates data to a remote terminal as short 

message. The system improves the ergonomics of the driver by enhancing 

road safety.        
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1 Introduction 

 

Improving automotive safety standards utilize contactless sensing 
methods and wireless data transmission methods are needed to enhance data 

security. Sensor techniques and efficient interface are vital for green 

technology implementation in future transportation. Capacitive sensors are 

employed in automobile systems as non-contact sensing elements. The idea 

behind this scheme is to implement the Intelligent Warning System which 

would monitor the posture of drivers using sensor technology. Wireless 

Sensor data communication has been applied in transportation system for 

lossless transfer and security of data. Modern transportation introduces a 

child occupancy detection system by four capacitive plates according to the 

change in electric current [1]. An innovative model-based method has been 

developed that allows the new electrode area variation method is introduced 

which allows extracting wanted model parameters using Finite Element 

Simulation models [2].  

Capacitance principle is a simple and efficient scheme for driver 

ergonomics in seating has been developed in this work. They are built with 

sensing electrodes in a separation of dielectric material between plates.  The 

transduction method can convert a change in capacitance values into a 

voltage or frequency using electronic circuits [3]. Additional parameters such 

as types of seat and occupant can also be measured with capacitive sensors 

are essential for air bag control in vehicles [4]. Other methods such as 

estimation of permittivity of human skin [5] are used in detecting passenger 

by placing electrodes in the backrest and in the loading areas of the seating 

area.  

Ergonomics may decrease lead time by minimizing the risk of 

musculoskeletal disorder during work during physical activities by upper arm 

[6]. The anthropometric parameters such as stretching and bending of arm, 

various body postures and extensive motions, are monitored for increase the 

efficiency, safety and health of workers. More than 80% of truck collision 

data reveals that the more important parameters such as occupant distraction 

and fatigued driving are prominent [7]. Other methods such as infra-red 

image processing techniques are developed to assess the driver fatigue [8]. 

The capacitance based sensors are highly sensitive when compared with 

inductive and resistive methods [9]. A specialized seat design shall improve 

the performance of sensor than a general seat used in the vehicle [10].  

 
2 Methodology 

 

The main theme behind this IDPWS scheme is to provide smooth driving 

characteristics for the emergency vehicles like ambulance to enhance driving 

skills and improve safety. It also minimise the delay in operating the braking 

system and reduce chance of accident.   
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2.1 Intelligent Driver Posture Warning System 

 
The intelligent system determines the posture changes develop warning 

lights, helping the driver to reach the correct posture in a shorter time. The 

schematic of the Intelligent Driver Posture Warning System (IDPWS) is 

shown in figure1. It aims to detect the presence of an occupant on the seat 

with the help of capacitive sensing technology. The sensor electrodes detect 

the seating position and posture using capacitance principles. It is further 

converted to digital form and interfaced through I2C interface with the 

microcontroller.  

 

 

 

 

 

 

 

 
Figure 1 Schematic of IDPWS and Capacitance Measurement System 

 
The data made wireless using the wifi module and also have a alert in the 

alarm system. The sensor array is placed at desired places in the driver seat 

can sense posture by the capacitance variations. Capacitance variations are 

converted as voltage and interfaced with alarm generation system. This is 

provided for the vehicle driver with the alarm and a message through wifi to 

remote recorder only in the case where there is a incorrect posture of driver 

on the seat.   

 

2.2 Sensor Technology 
 

The sensor is mounted on the seat to monitor the driver posture. This unit 

furnishes adequate info to the driver and also gives alerts according to the 

position of driver on the seat. Many such sensors are incorporated at 

appropriate positions [11], on the seat shown in figure 2, determines the 

driver position.   

The sensor plates are located as given to monitor head, lumbar and thigh 

regions of the human body thus determining the posture. The overall 

capacitance of the parallel connection is  

                                       CTotal = Ch  + CL  + CS     

Where Ch, CL, CS are capacitance located at the head, lumbar and thigh 

regions CTotal being total capacitance value.  These sensor pads have 

subgroup of capacitance pads in each region connected in parallel. The 

controller identifies the posture of the body and arms through the sensor  
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systems in the vehicle which determined the parameters are within bounds 

for safety to minimise the occurrence of accident. Various electrodes used 

were the copper plates having dimension 10 cm x 5 cm x 100 micron 

thickness and 5 cm x 5 cm x 100 micron thickness.  

 

 

Figure 2 Schematic of Sensor Location in Driver Seat 
 

The copper plates were stitched to a cotton cloth in such a way that when 

this cloth is placed on the seat, one of the plates located in the backrest 

portion and the other in the sitting portion of the seat [12]. Wires were 

soldered to each of these plates to measure the capacitance between the 

plates. The system is efficient by enhanced safety by reducing fatigue when 

compared to the other methods. 

 

2.3 Capacitive Sensor and Measurement system 
 

Capacitive sensors can directly senses the area of plates, distance and 

change in dielectric medium. The system provides high accuracy and 

immune to noise [13]. The distance between the plates varies as per the 

weight of driver and the posture. The diagram for plates that form the 

capacitance is given in figure 3.  

 
 

Figure 3 Capacitance arrangement in Driver Seat warning System 
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The capacitance measurement are presented by the relation, 

    
 

 
   

Whereas, C- represents the capacitance, A- area of the plate and d- 

denotes the distance of separation between two plates.   - Permittivity of the 

material used as a dielectric medium.  

In the proposed scheme, AD7745 is used for converting the capacitance 

into digital form. It is a high resolution 24-bit converter with I2C-compatible 

serial interface. Since I2C being versatile interface for automotive sensors 

[14,15]. The device can operate in a single power supply with bias Voltage 

ranging between (2.7 - 5.25) voltages.  The capacitance values measured at 

various postures are recorded and shown in table 1. The values are compared 

with standard detector for calibration purpose. The error is estimated with the 

following relation:  

 Error = (Measured value – Calibrated value) / Calibrated value x 100% 

Error calculation: In case 20: Error = (122-121) / 121 x 100%  = 0.826 % 

Error.  

The capacitance which is measured gives the information about the 

various posture of a seat occupant [16]. This information is processed and 

displayed using the microcontroller which in turn actuates the Alarm system. 

It also sends a short message to remote server by interfacing a wifi module 

with Arduino. A significant viewpoint in any precision capacitive sensor 

application is the manner in which the sensor is associated with the 

remaining circuit. Space at the sensor site is frequently confined, so the 

signal conditioning circuit must be little enough to find a way into 

exceptionally little space.  

 

3 Results and Discussion 

 
Capacitance between these plates was measured with occupant and at 

various posture using both LCR meter and the proposed method. 

Measurements were taken for about 20 individuals. Capacitance values 

between the plates were displayed in the seven segment display for both the 

cases, with and without occupant on the seat and also alarm is issued when 

an occupant is in incorrect posture on the seat. Table 1 indicates the values of 

capacitance measured using the sensors located at various places at possible 

postures of the driver.  

The capacitance is increased when the driver is seated and varies at every 

change in posture. The results shows the accuracy of determining the posture 

by calibrating the values with LCR meter indicates 85% similarity in 

measurements with 20 subjects and in 3 cases the error is found less than 1 % 

proves the efficacy of measurements. The system is compact and consumes 

less power.  
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Table 1 Capacitance Values for Driver Postures 

 
 

Population 

Capacitance changes  

measured using 

Proposed Method 

Capacitance 

Calibrated with 

LCR meter 

M1 45-137 pF 45-137 pF 

M2 53-140 pF 53-140 pF 

M3 59-148 pF 59-148 pF 

M4 39-130 pF 39-130 pF 

M5 37-90 pF 37-90 pF 

M6 39-112 pF 39-112 pF 

M7 51-120 Pf 51-120 pF 

M8 43-118 pF 43-118 pF 

M9 39-135 pF 39-135 pF 

M10 42-127 pF 42-127 pF 

M11 38-115 pF 38-115 pF 

M12 45-123 pF 45-123 pF 

M13 40-127 pF 40-127 pF 

M14 37-116 pF 37-116 pF 

M15 43-125 pF 43-125 pF 

M16 45-128 pF 45-128 pF 

M17 38-112 pF 38-113 pF 

M18 36-125 pF 36-126 pF 

M19 40-102 pf 40-103 pf 

M20 41-122 pf 41-121 pf 

 

4 Conclusion 
 

A novel method is implemented for developing the intelligent driver 

posture warning system with warning system. Capacitances between the 

copper plates were measured using LCR meter for both the cases with and 

without occupant on the seat. The posture changes are determined 

dynamically by the capacitance sensor system. The microcontroller activates 

the alarm for detecting occupant incorrect posture on the seat with high 

accuracy. The driver posture warning and alert system thus enhance the 

safety of driver to reposition correctly. The system also gives a warning 

messages are advantages of the developed system thus it improves the future 

transportation system for safety. The system can be further improved by 

interacting between multiple vehicles for high speed transportation is the 

future scope of the work.  
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