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Abstract— This paper describes a framework for a driving 

assistance via smart phone. Many automobile drivers are 

aware of the driving behaviors and habits that can lead to 

ineffective and insecure driving. However, it is often the 

case that these same drivers unintentionally exhibit these 

ineffective and insecure driving behaviors in their daily 

driving activity. This paper proposes a convenient and 

practical way to capture and alert drives of ineffective and 

insecure driving. The proposed solution consists of a mobile 

application, running on a modern smart phone device, paired 

with a compatible OBD-II (On-board diagnostics II) 

protocol.  
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I. INTRODUCTION 

There are some measurements, which can be used alone or 

in combination, to indicate if a driver is driving  insecure or 

unsafe. These measurements are as follows: 

 Acceleration & Deceleration 

 Speed of Vehicle 

 Environment circumstances (e.g. Traffic & 

Weather) 

 Fuel Consumption Rate 

Even though these measurements can help 

determine the security and efficiency of driving activity, 

there is no practical way to capture and display these data to 

the driver in a way that can impact the driver’s behavior in 

real time in which it could be examined. 

In this paper, we have introduced a new mechanism 

which is able to interpret vehicle data extracted via OBD-II, 

integrate environmental information and discover the risk 

factors. Besides providing warnings for that, now the system 

gives suggestions during driving and evaluates car 

efficiency and environmental impact. It is fully compliant 

with widely available smart phones. The proposed 

framework has been implemented in a prototypical mobile 

software system, using the android smart phone as reference 

platform.  

When the features of an android mobile device are 

paired with an OBD-II reader, the mobile device becomes a 

powerful tool that can directly communicate with the 

vehicle’s Engine Control Unit (ECU). Doing so allows the 

smart phone to capture and display real time data that gives 

details about the current state of the vehicle, as well as 

measures the driver’s interactions with the vehicle. An 

OBD-II reader is a device used for troubleshooting problems 

with a vehicle or retrieve real time performance data by 

connecting directly to a vehicle’s ECU. The experimental 

evaluation has been carried out in several real-world test 

drives under different conditions, evidencing both feasibility 

and helpfulness of the approach. 

 

II. RELATED WORK  

Determining driving style has more importance in the field 

of driver safety than driver monitoring and reporting alone; 

it can also be used to help in holistic sensing for Intelligent 

Driver Assistance Systems (DAS). The Laboratory for 

Intelligent and Safe Automobiles (LISA) has conducted 

many research experiments focusing on a driver’s style [2], 

behavior and intentions [3], [4], [5], [6], [7], and their 

correlation with driver predictability and responsiveness in 

various driving situations [8]. Driving style has impact on 

both the predictability of the driver in certain situations, as 

well as their compliance with feedback from a DAS. 

MIROAD’s ability to detect the driver’s style can ultimately 

aid DASs and increase driver safety. 

Two categories of research were reviewed for this 

project: driving event recognition and gesture recognition. 

Driving event recognition is critical, because it is exactly the 

type of research that is relevant to this project. Gesture 

recognition is closely related and has been researched 

extensively in recent years due to the widespread 

availability of accelerometers in devices such as the 

WiiMote and mobile phones. 

In the 2005 paper by D. Mitrovic´ [9], the 

experimental system included two single-axis 

accelerometers, two singleaxis gyroscopes and a GPS unit 

(for velocity) attached to a PC for processing. While the 

system included gyroscopes for inertial measurements, they 

were not used in the project. Hidden Markov Models 

(HMM) were trained and used only on the acceleration data 

for recognition of simple driving patterns. 

Dai et al. used accelerometer data from a mobile 

phone to detect drunk driving patterns through windowing 

and variation thresholding. In a static position, the false 

positive rate was very low, but the set of “drunk driving” 

cues were limited and hard to distinguish from normal 

driving patterns. 

A. Driver Monitor System: 

It was created to monitor the driving patterns of the elderly. 

This system involved three cameras, a two-axis 

accelerometer and a GPS receiver attached to a PC. The 

authors collected large volumes of data for 647 drivers. The 

system had many components, one of them being detection 

of erratic driving using accelerometers. Braking and 

acceleration patterns were detected, as well as high speed 

turns via thresholding.  

B. Gesture Recognition: 

In recent years, many papers have surfaced involving 

gesture recognition using accelerometers. Devices such as 

the WiiMote are able to provide raw sensor data to PCs 

wirelessly, making them advantageous to research. The 

gesture libraries are typically small and include symbols 
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such as shapes, numbers and application-specific 

movements such as moving the device up or down quickly 

to raise or lower the volume on a television. We understand 

that vehicles have a very limited range of movement and 

those small gesture libraries and simple algorithms such as 

DTW are sufficient for our recognition needs. 

The u Wave paper and the gesture control work of 

Kela et al. explore gesture recognition using DTW and 

HMM algorithms respectively. They both used the same set 

of eight simple gestures which included up, down, left, right, 

two opposing direction circles, square, and slanted 90 

degree angle movements for their final accuracy reporting. 

Four of these eight gestures are one-dimensional in nature. 

The results proved that using DTW with one training sample 

was just as effective as HMMs 

III. PROPOSED SYSTEM  

The system consists of following modules: 

A. Selecting a Smartphone Device: 

We are using android smart phone for developing this 

application. 

B. Selecting an OBD-II Reader: 

All the devices researched will connect to the android phone 

in one of two ways: 

 Bluetooth Connection – the OBD-II reader 

connects directly to the ECU via a wired 

connection. Then, the device creates a connection 

to the android device via a Bluetooth connection. 

 Direct Connection – The OBD-II device connects 

directly to the ECU via a wired connection. Then, 

the device connects directly to the OBD-II reader 

through a wired connection. 

Although the use of a Interner connection seems 

convenient, these devices were more expensive and had the 

potential to cause difficulties in the connection process for 

the end-user. In addition, a directly connected device had the 

added benefit of being able to charge the Android Phone. 

Potentially this is very useful, as the mobile device’s 

interface will need to remain active while in real time mode 

and the Android Phone network and GPS interactions 

quickly drain the battery.  

1) Architecture: 

 
Fig. 3.1: Architecture 

IV. INTERFACE DESIGN 

A. Settings View: 

Here the thresholds of the measurements that alert users of 

unsafe or insecure driving can be adjusted. This view is 

necessary because each vehicle is different. Although 

default settings are provided, this view gives a user the 

ability to start with less strict settings and decrease the 

threshold as their driving improves. 

B. Real-Time View: 

This is the main view that will be displayed when a user is 

driving. This view requires no user interaction, as this would 

distract the driver. Real time data is captured and displayed 

to the user while this view is active. The three gauges at the 

top of the view display RPM, MPH and Acceleration in 

FPS2. When one of these three measurements is met or 

surpassed, the reading for that measurement turns from 

yellow to red, and an alert is logged. A pin, representing the 

alert, is then dropped on the map to represent the location 

where the event occurred. 

1) Implementation: 

GPS is used only to determine speed and where events 

occur, not as part of the detection of aggressive movements, 

due to the fact that GPS is not always available. When the 

application is started, it can be in one of two modes: active 

or passive. 

C. Active Mode: 

In active mode, the system monitors driving events and does 

not keep record of any sensor or video data unless an 

aggressive event is detected. The system records all data in 

five minute segments, and deletes them immediately if not 

flagged. If an aggressive movement is detected, the 



A Mobile Application for Monitoring Ineffective and Insecure Driving Performance 

 (IJSRD/Vol. 3/Issue 02/2015/074) 

 

 All rights reserved by www.ijsrd.com 291 

application will flag the current segment of video and sensor 

data as record of the incident. This minimizes disk usage to 

reflect only significant events. The application can 

optionally send an alert to an external system, via the 

internet connection, which records the location of the 

vehicle and type of event. This application is developed for 

the safety of driving. It also detects removal of the system 

from its mount while in motion. Driver aggression can be 

determined by the number of aggressive events over an 

arbitrary period of driving time. 

D. Passive Mode: 

In passive mode, the system records and stores all data for 

advance study. The data consists of video and an archive of 

the raw device motion (acceleration, rotation, and attitude) 

with GPS data (longitude, latitude, speed, altitude). The data 

is broken up into five minute segments, just as in active 

mode. We have also developed an application to playback 

the synchronized video and sensor data directly on the 

device for later review. This provides the ability to change 

filters or recognition algorithms on-the-fly. 

1) Produt Perspective: 

This project describes a knowledge-based framework for a 

driving assistance via Smartphone. Vehicle information 

extracted through On Board Diagnostics (OBD-II) protocol, 

data acquired from Smartphone embedded micro-devices 

and information retrieved from the Web are properly 

combined. Data fusion and classification algorithms allow 

identifying and annotating relevant contexts and events in 

real time and semantic-based matchmaking is exploited to 

infer functional situations. The proposed approach has been 

implemented in an Android application, and evaluated in 

real-world test drives. 

2) Produt Features: 

1) Data Gathering 

 Vehicle data can be gathered using OBD port that 

is located below the steering wheel, 

 Once you connect a obd-II interface it receives 

vehicle parameters such as Temp, engine load, 

RPM, VSS, fuel level, Oxygen Sensors. 

 In this project we will be using an OBD Simulator 

that transmits vehicle data via a Bluetooth port to 

android phone. 

2) Analyzing Vehicle Data Using Semantic 

Annotation and matchmaking Algorithm 

 Driving Behavior: Behavior identification can be 

extracted using criteria’s based on Semantic 

Annotation & Matchmaking using Vehicle Safety 

_Equipments such as Fog_Lamp, ABS, EPS, 

Snow_Chains & Sensors such as Speedometer, 

RPM_Sensor, Fuel Level Sensor, MAF Sensor, and 

Throttle Load Ratio etc. 

3) Feature Extraction to get driving behavior of driver 

 Rash Driving 

 Gear Shifting 

 Vehicle Mileage 

 Emission 

a) Upstream Emission = |Max – Min| < 5 

b) Downstream Emission = |Max - Min| > 9 

4) Traffic 

5) Fuel Consumption & Autonomy 

c) Injected Fuel = MAF ÷ [(fuel_factor) x 

(fuel_density)] (l/sec) 

 Where, 

 fuel_factor = 14.7 % 

 fuel_density = 720 g/l (for gasoline) 

 Fuel Consumption = VSS ÷ Injected Fuel 

V. CONCLUSION 

The initial findings show that the software is able to provide 

high to medium accuracy for all of the measurements tested. 

Though there were weaknesses identified, most can be 

mitigated by increasing the strength of the code, performing 

more testing, and adding some features that allow the user to 

calibrate the application to fit their vehicle and driving style. 

The prototype was successful in providing a user-friendly 

technique to make drivers aware of unsafe and ineffective 

driving style. Also, the application provided a unique view 

that allowed users to reflect on their own historical patterns 

of ineffective and dangerous driving. 
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