
121  

ISSN 1310-3946 
 

WIRELESS DATA TRANSMISSION IN ULTRASONIC NONDESTRUCTIVE 

TESTING 
 

 
Valentyn Petryk, e-mail: vafepet@gmail.com, Igor Sikorsky Kyiv Polytechnic Institute, Kyiv, Ukraine 

Anatoliy Protasov, e-mail: a.g.protasov@gmail.com , Igor Sikorsky Kyiv Polytechnic Institute, Kyiv, Ukraine 

Kostiantyn Syeryy, e-mail: skn@bigmir.net, Igor Sikorsky Kyiv Polytechnic Institute, Kyiv, Ukraine 

Serhiy Ukrainec, e-mail: psnk@kpi.ua, Igor Sikorsky Kyiv Polytechnic Institute, Kyiv, Ukraine 
 

Abstract: The possibility of creating wireless connection between the measuring sensors and processing unit have been described in 

this article. This type of connection increases the reliability of testing and decreases the decision-making time. Benefits of the GSM 

connection and justification of existing standards for particular non-destructive testing tasks and conditions have been examined and 

one of standards have been chosen as suitable way to transfer data to the server where it will be processed in full. Test model have 

been created and tested to determine quality of this type of connection, which showed itself as reliable wireless channel of data 

transfer 
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1. Introduction 

Ensuring high and stable quality of industrial products and 

extending the service life of complex systems are important tasks 

that can be achieved by improving the methods and instruments 

for monitoring these facilities. 

Modern technologies allow equipping control devices with 

memory and wireless transmission for accumulating and sending 

data to the server where the signal storage and processing will be 

performed. This will increase the productivity of monitoring 

large objects (for example pipelines) and / or remote and 

inaccessible objects, while not significantly increasing the 

dimensions of the device itself. 

The paper considers the variant of organization of a 

universal wireless communication channel between the primary 

converter and the processing system of this signal for further full 

processing on powerful equipment, excluding the need to 

transport the latter (equipment for processing) to the place of 

monitoring. This communication channel will reduce the number 

of highly qualified personnel and shorten the monitoring time, 

since it will allow to concentrate all computer facilities and 

personnel in the Information Processing Center (IPC), allowing 

to collect and process information about the status of the 

monitoring object in minutes or even in real time. 
 

2. Prerequisites and means for solving theproblem 

In [1, 2], the possibilities of wireless data transmission 

technologies in flaw detection were analyzed. The method of 

data transfer using Wi-Fi technology with a limited range of the 

wireless channel (10 - 20 m) was proposed in [3]. The variant of 

data transmission via GSM-channel, which makes it possible to 

organize a communication channel throughout the territory 

covered by cellular communication operators, was considered in 

[4]. In the same place, possible ways of data transmission  via 

the GSM-SMS network, voice channel and GPRS were 

analyzed. 

The best option is the GPRS data transfer method. The 

transmission speed for such a channel is up to 170 Kb/s, and the 

payment is carried out only for the amount of traffic used (and 

not for the time of the session). Also, the presence of a 

permanent connection to the network allows you to 

autonomously install control sensors that are powered by 

batteries, and communicate with them from the data center only 

if necessary (two-way connection is possible). 
 

3. Prerequisites and means for solving the problem 

Continuing work with the wireless ultrasonic flaw  

detector with a Bluetooth data link [5] and a computer program 

for processing and visualizing the received signal, there are two 

possible options for improving the device. 
 

3.1. First option 

Replace the Bluetooth transmitter / receiver with GSM 

(GPRS) transmitter / receiver. A block diagram of the device is 

shown in Fig.1. 
 

Fig. 1 – Block diagram of ultrasonic wireless flaw detector with 

GSM-module 
 

The power source of the device is a portable battery (B). 

The device works in standby mode, consuming the minimum 

current before establishing a connection with the computer. 

After establishing the connection, the GSM module (GSMM) 

sends a signal to the control unit (CB) to start the device. The 

generator (G) is triggered by a signal from the control unit (CB) 

and, in turn, sends the exciting square wave signal to  the 
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primary converter (PrC), which emits a probe pulse into the 

monitoring object. After the reception of the reflected signal by 

the primary converter (PrC) from the monitoring object, the 

signal is fed to the amplifier (A). The amplified signal from the 

amplifier (A) passes through the analog-digital processing unit 

(ADC) for digitization. The digitized signal is sent to the GSM 

module (GSMM) for transmission wirelessly to a computer  

(PC) where further processing and visualization of the received 

signal occurs. 

This flaw detector can be used for stand-alone installation 

on the object of control (OC) and be powered from a portable 

battery. 

 

3.2. Second option 
The program is as an intermediate link: immediately after 

the control, the signal is processed and visualized. In the event 

that the operator finds it difficult to draw up a conclusion about 

the status of this section of the OC, the data is sent to the IPC 

using the GPRS channel for more detailed processing and also  

to store the monitoring results, to collect statistics on this OC 

and compare with the previous results of the control in this 

section. These data can be immediately recorded in the Internet 

cloud with the ability to access from any gadget. 

To implement the proposed upgrade options, a layout was 

created based on 2 GSM modules: a ready-made industrial 

module Wavecom fastrack m1306B (option 1) and an amateur 

version of the Neoway m590e (option 2). 
 

Table 1. Comparison of the characteristics of GSM- 

modules 

 

 

 

 

 

 

 

 

Fig. 2 – GSM-module Wavecom fastrack m1306B 
 

The main differences of the modules are: supply voltage of 

5,5-32 V (recommended 13,2 V) for option 1, which imposes 

restrictions on the size of the battery power and 3,3 -4,5 V for 

option 2. The battery can have dimensions of 2 -3 times less 

than y (1). Dimensions for (1) 101x25x54 mm, as this module 

has its own body, which is convenient for external mounting on 

the flaw detector, but it does not make sense for introduction 

into the design of the flaw  
mm, the module is a board with the possibility of surface 

mounting of microelements, which is convenient for 

introduction into the flaw detector. Option 1 has already 

installed ports that require appropriate connectors for 

connection, option 2 has free contacts for connection. 

 

 
Fig. 3 – GSM-module Neoway m590e 

 

With this layout, a point-to-point connection (TCP / IP 

connection to the calling device) was established through the 

Hyper Terminal program, a terminal for managing COM-port, 

and data was sent to the AT command to verify communication 

quality and operability of the layout. The data were presented as 

a signal from an ultrasonic flaw detector [5] recorded in a txt 

file, the size of which was 160 bits. The transmission was  

carried out for 10 iterations from each modem, in all iterations 

the data from the file was sent / received completely without  

loss of packets and damage. 

In this example, an ultrasonic flaw detector is considered, 

but this communication channel can be used for other NDT 

methods (eddy current method, for example), but the essence of 

the communication channel organization, digitization, data 

transmission will remain unchanged. 

The computer program is planned to be created as android 

application that will allow to process a signal on any modern 

gadget and to make the device more universal and portable. 

Work is underway to write software to automatically send 

/ receive data received from the flaw detector (Fig. 1). 

 

4. Conclusion 

The completed layout shows the possibility of data  

transfer when creating automated and universal systems for 

monitoring remote objects and long-range objects. It 

demonstrates the possibility of rapid data transfer over long 

distances without losses, it makes it possible to create access to 

the results of several operators (flaw detectors) for further 

processing on several algorithms simultaneously for a more 

accurate result. Also, the use of such systems simplifies and 

speeds up the process of comparing the results of control of 

similar objects and allows monitoring changes in the OC by 

comparing several consecutive control results. 
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