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Abstract 

 

The development of ultrasonic testing system based on Bluetooth communication is a system which is measure the ultrasonic 

data and transmits to this data to user display using Bluetooth wireless communication. It has great application prospect in 

various industries.  All the hardware environment are set up on raspberry pi board. Data communication  by bluetooth is done in 

Linux environment by using of BlueZ protocol stack. The data capture by the ultrasonic sensor is displayed on Linux PC. 

Ultrasonic sensor can be used for automotive ultrasonic distance measurement system, ultrasound imaging (sonography), 

ultrasonic testing, ultrasonic welding etc 
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I. INTRODUCTION 

Bluetooth wireless technology is a technology that allows computers, phones, headsets, PDA's and other devices to wirelessly 

communicate over short distances (typically about 33 feet). Bluetooth wireless technology uses radio waves (in the 2.4 GHz 

range), and is designed to be a secure, low power and inexpensive way of connecting and exchanging information between 

devices without the need for wires or cables to link devices together
[1]

. 

The system is used raspberry pi board for the data processing. Raspberry pi is a microcomputer. One Bluetooth dongle 

is connected to the raspberry pi and other Bluetooth dongle is connected to the Linix PC. Data transmission is done by Bluetooth 

using BlueZ protocol stack. BlueZ is a Bluetooth protocol stack for Linux. The data is captures from ultrasonic sensor HC-SR04. 

The system can be used in various industrial and medical applications. This technology can be used for measuring wind speed 

and direction (anemometer), tank or channel level, and speed through air or water. For measuring speed or direction a device 

uses multiple detectors and calculates the speed from the relative distances to particulates in the air or water. To measure tank or 

channel level, the sensor measures the distance to the surface of the fluid. 

With the development of modern industry and technology, non destructive testing technology has a wide range of 

applications in equipment operation, product quality testing areas. Ultrasonic non destructive testing technology is the most 

commonly used non-destructive testing methods. As the ultrasonic wave has a point to strong penetration ability, harmless to 

human body and materials, high detection sensitivity, in a suitable medium in the transmission distance and other characteristics, 

it has been more widely used in industrial and high-tech industry. For science and technology continuous progress it has played 

an important role. 

Users of non destructive testing products requirement for the degree of automation to improve the detection and shorten 

the detection time. With the rapid development of science and technology, a variety of automatic test equipment development 

quite fast. To enhance the objectivity and reliability of ultrasonic testing, digital, computer and intelligent devices are gradually 

replacing traditional analog instruments . 

Obviously the lack of wires is a benefit of Bluetooth, but it's even less bulky than Wi-Fi. To create a wireless network in 

your home using Wi-Fi you will need a router to set up the access point. All communication between two devices on a wireless 

network must go through your wireless router. With Bluetooth, the devices speak directly to one another. As long as your 

devices already have Bluetooth enabled, you do not need any additional hardware to connect them. If you do need extra 

hardware, it's in the form a small USB dongle that adds Bluetooth connectivity to your computer or device. 

II. ULTRASONIC SENSOR HC-SR04 

Ultrasonic is the sound wave beyond the human ability of 20KHZ . 

Ultrasonic transmitter emitted an ultrasonic wave in one direction, and started timing when it launched. Ultrasonic 

spread in the air, and would return immediately when it encountered obstacles on the way. At last, the ultrasonic receiver would 

stop timing when it received the reflected wave. As Ultrasonic spread velocity is 340m / s in the air, based on the timer record t, 

http://en.wikipedia.org/wiki/Anemometer
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we can calculate the distance (s) between the obstacle and transmitter, namely: s = 340t / 2, which is so- called time difference 

distance measurement principle. 
Table 1.: Pin Descriptions of HC-SR04 

Pin Name Pin Function 

VCC 5V Power Supply 

Trig Trigger Pin 

Echo Receive Pin 

GND Power Ground 

 
Fig. 1. Prototype of Ultrasonic Sensor HC-SR04 

III. RASPBERRY PI CONNECTIONS WITH LINUX PC AND HC-SR04 

Raspberry Pi is a single board microcomputer. The specifications of raspberry pi is as following. 

 SoC (CPU, GPU, SDRAM(512 MB), DSP, 2  

 USB Ports). 

 Audio and Video I/O. 

 Low Level Peripherals (8 GPIO, UART, I2C Bus, SPI Bus). 

 Power Source (5 Volts via GPIO or MicroUSB) . 

As well as supplying power (GND, 3.3V and 5V) all the GPIO pins can be used as either digital inputs or outputs. In 

this paper, I have used HC-SR04 ultrasonic sensor in which Echo pin is connected to PIN 16 (GPIO 23), Trig pin is connected to 

PIN 18 (GPIO 24), VCC is connected to PIN 4 and ground is connected to PIN14 of GPIO connector. 

After that, make connection of USB programmer for LPC ARM and P89VXX microcontrollers and raspberry pi GPIO 

and the connect this whole part with Linux PC. 

 
Fig. 2. Block Diagram of Raspberr      Fig. 3. GPIO Pin Diagram of Raspberry Pi 
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Fig. 4. Connections of Raspberry Pi Module with Linux PC 

 
Fig. 5. USB Programmer for LPC ARM and P89VXX Microcontrollers 

IV. INSTALLING RASPBIAN OS IN RASPBERRY PI AND CONFIGURE MINICOM 

 Installing Raspbian OS in Raspberry Pi A.

First get the zipped raspbian image 2014-01-07-wheezy-raspbian.zip. Now unzip it by using  command unzip 2014-01-07-

wheezy-raspbian.zip. Which leaves a file, 2014-01-07-wheezy-raspbian.img.  Now put SD card in node and figure out which 

device node your SD card is. It will probably be, e.g., /dev/sdb or /dev/sdc. It is not /dev/sdb1 or /dev/sdc2, etc. Those are 

partitions on a device. Here write to the entire device sdb. Now write command sudo dd bs=4M if = 2014-01-07-wheezy-

raspbian.img of=/dev/sdb in terminal window. After some time it will be done as following. 

 
Fig. 6. Raspbian OS Installing 

 Minicom Configuration for Raspberry Pi B.

Install minicom in Linux PC by writing command sudo apt-get install minicom in terminal window. after some time minicom 

will be installed. 

 Write command sudo minicom in terminal window. 

 Press CTRL-A Z  

 Press O for configure minicom 

 Select and enter in serial port setup. 

 Set all configuration as shown in figure 7. 
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Fig. 7. Minicom Configuration for Raspberry Pi 

V. BLUEZ PROTOCOL STACK 

BlueZ  is the official Linux Bluetooth stack. It provides support for core Bluetooth layers and protocols
[4]

. 

BlueZ has many interesting features: 

 Flexible, efficient and modular architecture 

 Support for multiple Bluetooth devices 

 Multithreaded data processing 

 Hardware abstraction 

 Standard socket interface to all layers 

 Currently BlueZ consists of  

 HCI Core 

 HCI UART, USB and Virtual HCI device drivers 

 L2CAP protocol module 

 Configuration and testing utilities 

 BlueZ Installation A.

Here two files are available in home directory in Linux environment which I have to install. 

 BlueZ-hcidump-2.5.tar.xz (hcidump file). 

 BlueZ-4.101.tar.xz (Source File). 
After untar we can find following named directories respectively . 

 BlueZ-hcidump-2.5 

 BlueZ-4.101 

Now enter in each directory and install by using following command. 

 ./configure 

 make 

 make install 

For required library installation for BlueZ, use command line apt-get install libusb-dev libdbus-l-dev libglib2.0-devautomake 

libudev-dev libical-dev libreadline-dev 

 
Fig. 8. BlueZ Protocol Stack Installation 
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VI. WIRINGPI LIBRARY FOR ACCESSING GPIO OF RASPBERRY PI 

WiringPi is a GPIO access library written in c for the Raspberry Pi. It’s released under the GNU LGPLv3 license and is usable 

from C and C++ and many other languages with suitable wrappers. 

The Raspberry Pi has a 26-pin General Purpose Input/Output (GPIO) connector and this carries a set of signals and 

buses. There are 8 general purpose digital I/O pins – these can be programmed as either digital outputs or inputs. One of these 

pins can be designated for PWM output too. Additionally there is a 2-wire I2C interface and a 4-wire SPI interface (with a 2nd 

select line, making it 5 pins in total) and the serial UART with a further 2 pins. 

The I2C, SPI and UART interfaces can also be used as general purpose I/O pins when not being used in their bus 

modes, giving a grand total of 8 + 2 + 5 + 2 = 17 I/O pins on the P1connector. 

WiringPi includes a command-line utility gpio which can be used to program and setup the GPIO pins. You can use this to read 

and write the pins and even use it to control them from shell scripts. 

For compilation and installation of wiringpi library, put wiringPi-f18c8f7.tar.gz file in any directory, untar it by giving 

command tar xfz wiringPi-f18c8f7.tar.gz and when it is done go in to that untar directory. Then write command ./build. 

 
Fig. 9. Wiring Pi Library Installation 

VII. ULTRASONIC DATA DISPLAY 

After compilation of server and client programming files, we get ultrasonic data as following. Here Linux PC works as a server 

and raspberry pi works as a client. 

 
Fig. 10. Time Calculation in Raspberry Pi 

http://raspberrypi.org/
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Fig.. 11. Ultrasonic Distance Measurement 

VIII. CONCLUSION 

In this concept mainly I will use Bluetooth for the data transmission. Bluetooth is wireless serial port communication. So by 

using this concept we can reduce the cost of the project. We can also remove complexity of wire. In this project data 

transmission is done wirelessly and so there is no any issue of electromagnetic interface. Compared with the common cable 

systems, the design reflects its convenient, safe and simple. Under normal circumstances only about 10 meters is effective 

distance. If conditions permit, more powerful Bluetooth module should be used in order to ensure communication distance. 

Bluetooth can connect devices from point-to-point and probably better on security than Wi-Fi, as it can cover shorter 

distances. In addition, Bluetooth offers an optional two levels of password protection. Another advantage is concerning voice 

communication. For an office or home environment, Bluetooth can be used in a cordless phone within a 10m range, without the 

need to be passed around. It is not likely that Wi-Fi technologies will have a required voice-over-IP to support voice 

communication, within the near future. 

Linux is a more developing operating system because of their advantages like open source software. Minicom is a text-

based modem control and terminal emulation program for Unix-like operating systems. Minicom is a menu-driven 

communications program. So minicom is easy to use.  

Ultrasonic sensor has many medical and industrial application aspects. 
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