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Abstract: In recently, A massive research effort in
monitoring vehicle and traffic conditions has gone
into developing methodologies that can be used to
offer value-added Information to managers and
drivers. Such the process can be realized by the
large popularity of smartphones and the sensor
equipped in the vehicle. With supporting this
purpose, in this paper a smartphone and cloud
computing based platform is designed that the
real-time vehicle information (such as velocity,
acceleration, engine speed, road GPS, etc) is
acquisition and transmit to the ITS center server.
The vehicle traveling status is collect by On-Board
Diagnostics (OBD) system. Then This paper In
detail expound the OBD wireless Bluetooth

communication with smartphone and cloud

computing platform methods to realize the
real-time data transmission to the server. Such
necessary information can be widely used in
cooperative vehicle and infrastructure system,
traffic control system, intelligent transportation

system and so on.
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1. INTRODUCTION

The of

transportation system (ITS) enable the increased

development intelligence
need for the theories, like traffic flow monitoring,

signal  control, cooperative  vehicle and
infrastructure , vehicle energy conservation and
emissions reduction, etc. In those theories, the
data collection is the focus, that is include engine
speed, Tank humidity,
position and speed, etc. Traditionally, vehicle
data collection have relied on the On-Board
Diagnostics (OBD) system,
computer by COM. And this system could not

adapt to the complex traveling conditions.

Vehicle emissions,

connected with

Recently, Android smart phone and cloud
computing promise to significantly improve the
data collection. This paper propose an acquisition
and transmission method of vehicle traveling
information to use smart phones and OBD. Based
on Android smart phone developed by Google
and OBDII with the Bluetooth, the real time data
is transmit to ITS center server using cloud

computing.



2. SYSTEM ANALYSIS AND ARCHITECTURE
DESIGN

A.  System analysis

In the tradition, the vehicle state measurement
depend on the special . the vehicle information
could be acquisition and transmission with
Special vehicle terminal equipment. Because the
vehicle terminal equipment is expensive and
inconvenient to install and use in vehicle interior
narrow space, their application has been limited
largely. To overcame this disadvantages, we
propose a novel solution by Android smartphone
to get all the vehicle state information flexibly
and easily instead of the vehicle terminal
equipment. In Fig.1,

Figure 1.

The Android smartphone and OBDII
hardware (ELM - 327) are connected by the
Bluetooth. The (APK)
programs running on the Android smartphone

Android  Package

sent communication command to OBDII’s
Bluetooth, and receive OBDII’s data according to
the Bluetooth format, calculate the corresponding
type of vehicle data. Then the calculated data
upload to the ITS center server.

B. Architecture design

The system is composed of two parts, the one
is Smartphone client program, and the other is
ITS center server program. The Smartphone
client program is designed to acquisition vehicle
OBD
transmission to ITS center in real time. The ITS

traveling  information  form and
center server program function is that receive the
data transmitted via mobile phone and provide
the data to other system(the vehicle speed for the

cooperative vehicle and infrastructure system). In
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Fig.2,

Figure 2.

The system architecture has three main
modules: to deliver telegram to the OBD
Bluetooth (delivery module), to receive telegram
from the OBD Bluetooth (reception module), and
to transmit telegram to the server (transmission
module). In addition, The system also includes
display module, data log module.

3. SYSTEM ACHIEVING

A. The Bluetooth communication principle

The Android smartphone and OBDII (ELM -
327) involved in the system, that all have been
equipped Bluetooth adapter. In smartphone
Bluetooth is used as the client, and in OBDII is
the server. In Fig.3,
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Figure 3.
Before the process to
establish a Bluetooth connection is that: (1)
Smartphones scan Bluetooth devices around, and
find the OBDII. (2) Smart phone sends the signal

for the Bluetooth pairing, and OBD return the

communication,

matching successful signal. Then the Bluetooth
connection is established.

The
android.bluetooth.BluetoothSocket. On the server

process is achieved by use of

side, use a BluetoothServerSocket to create a
listening server socket. When a connection is
accepted by the BluetoothServerSocket, it will



return a new BluetoothSocket to manage the
connection. On the client side, use a single
BluetoothSocket to both initiate an outgoing
connection and to manage the connection.

In practice, the most common type of
Bluetooth socket is RFCOMM supported by the
Android APIs. To create a connecting to a known
device, the smartphone with the Android APIs
firstly use

BluetoothDevice.createRfcommSocketToSer
verRecord(),and then call connect() to attempt a
connection to the device. This call will finish
until a connection is established or the connection
fails.

Once the socket is connected, whether
initiated as a client or accepted as a server, open
the 10 streams by calling getlnputStream and
getOutputStream in  order to
java.io.InputStream and
objects, respectively, which are automatically
connected to the socket.

retrieve
java.io.OutputStream

Remind: Requires the
android.Manifest.permission.BLUETOOTH
permission.

B. Delivery module

After automatically connected with the
OBDII Bluetooth, smartphone client program
starts delivering telegram to OBD. In Fig.3,
According to the demand, customer can check
the sort of information through the Android
smartphone interface. Then the demanded types
of information is stored in the ArrayList,
smartphone client program takes out the
ArrayList data through the threads, and sends to
the OBD Bluetooth.

Codel Send telegram to OBD
runSenddataThread(final
OutputStream outputStream) {

new Thread() {
public void run() {
try {
while (ImlsStop) {
if
(mSendDataArrayList.size() > 0) {

private void

String data
= mSendDataArrayL.ist.get(0);

byte[] bytes
= data.getBytes();

outputStream.write(bytes);

mSendDataArrayL.ist.remove(0);

outputStream.flush();

......

}.start();

C. Reception module
Since telegram has been delivered to OBD
Bluetooth, smartphone client program starts
another thread in charge of receiving telegram
from OBD Bluetooth. After receiving telegram,
the smartphone analyzes it according to the
Bluetooth communication format. Finally the
analyzed data is stored in global variables. At the
same time smartphone client program send a
Message through the Handler to update the
corresponding control content.
Code2 receive telegram from OBD
private void runReadThread(final
DatalnputStream inputStream) {
new Thread() {
public void run() {
byte[] bytes;
String rawData;
try {
while (mlsStop) {
byte b = 0;
rawData = "";
while ((char) (b = (byte)
inputStream.read()) '=">") {
if  ((char)
b!=")



res.append((char) b);
}
rawData =
res.toString().trim();
if
(rawData.contains("410D")) { 1 the
vehicle speed
m.what =
0x001;
mSpeed =
Integer.parselnt(rawData.substring(
rawData.indexOf("410D") + 4,
rawData.indexOf("410D") + 6), 16);
Log.e("mSpeed”, " + mSpeed);
myHandler.sendMessage(m);
} else if
(rawData.contains("410C™)) {
m.what =
0x002;
...... }
}.start();
}
}
D.  Transmission module

The OBD data collected by Smartphone
client program is transmitted to ITS center server.
The function of the module is implemented with
the help of mobile Internet and cloud computing.
With cloud computing, the mode of the
connection to the server could be telecom
communications network, also could be wifi, and
other network. In transmit module, the Android
WebView class is used.

E.
The display module of Smartphone client

Display module

program is responsible for the real-time display
of the vehicle state information. This system uses
thread to OBD Bluetooth to deliver telegram, In
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Android, the thread could not directly update the
content of activity interface control, so This
module has to invoke the Handler, which sends
the message to update the content of control.
Code3 display data
private Handler myHandler = new Handler()

@Override
public void handleMessage(Message

msg) {
if (msg.what == 0x001) {

mSpeedTextView.setText("" + mSpeed); //
to display the vehicle speed

}

if (msg.what == 0x002) {
mEngineTextView.setText(""
/I to display the engine speed

}

+ mEngine);

super.handleMessage(msg);

3

F. Datalog module.

In order to system testing, the OBD data write
in smartphone data log files in real time, further
to be encapsulated in the WriteLog class. Data
log files are stored in SD, whose the directory
appointed by the method in WriteLog classes.

G. System test and experiment

Before this system test, the smartphone was
installed with the client program. The center
server was installed with the server program.
Additionally, the IP address of center server is

provided.
This system is tested in two different
conditions, (1) vehicle launch and not

traveling: Android smartphone screen display

as shown in Fig.4.
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Figure 4.
Figure 5.

The vehicle speed is 0, and the engine speed
is 1400 RPM, consistent with the table data of
vehicle cab. (2) vehicle launch and traveling,
Android smartphone screen shown in Fig.5.

The vehicle speed is 20, and the engine speed
is 3100 RPM. These data sent to the ITS center
server through the cloud computing platform,
shown in Fig.6.

Figure 6.

By compared the vehicle travelling data with
the vehicle dashboard data, the accuracy of data
received via smartphone is quality which is the
foundation of further analysis and utilized by ITS
system.

5 Conclusion and future study

This paper describes the Android smartphone
client program and server-side program build on
cloud computing, which were applied to the
collection of traveling data based on OBD. The
smartphone client program send and receive data
with OBDII, based on Bluetooth RFCOMM
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protocol system communication with OBD
Bluetooth devices. The vehicle status information
was transmitted to ITS center server with cloud
computing. According to the results of the system
test, the accuracy of the vehicle status data
collected by system is quality. Moreover the
system does not require expensive hardware to
provides real-time, flexible status of vehicle. Due
to the popularity of Android smartphone and
stability of Bluetooth communication, the system
is practical, high reliability, and easy to spread
and expand, which can be widely used to monitor
and control network traffic flow, cooperative
vehicle and infrastructure system, and also
available as the vehicle data source of car remote
fault management,
monitoring system, and energy saving system.

information vehicle
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