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ABSTRACT. The advance in technology development makes it possible to use state of the art devices for 3D measurements such as ultrasonic anemometers. These 
devices are able to acquire great amounts of data which need to be further processed. By adding a GPS device and SD card storage the data can be analysed by 
engineers in offline mode or can be accessed wirelessly through Bluetooth connection. The above mentioned improvements are presented in this paper in their final 
version. A very important point in the overall practical application of the device is the visualization of the obtained velocity vector field. Several possible ways of 
visualization with the aid of different software packages such as Surfer and Grapher are discussed. A real 3D velocity vector field, measured with ultrasonic 
anemometer MODEL 81000 by R.M. YOUNG COMPANY, USA is presented in the paper along with cross sections in the xy, yz and xz planes.  
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ВИЗУАЛИЗАЦИЯ НА ВЕКТОРНО ПОЛЕ, ИЗМЕРЕНО С 3D УЛТРАЗВУКОВ АНЕМОМЕТЪР 
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РЕЗЮМЕ. Развитието на технологиите прави възможно използването на съвременни устройства за тридименсионни измервания като например 
ултразвуковите анемометри. Чрез тези устройства се получават голям обем измерени данни, които чрез GPS позиционираща система и запис на SD карта 
посредством безжична връзка са на разположение на инженерните специалисти в електронен вид. Усъвършенстванията на уреда са реализирани от 
авторите и са представени в окончателния си вариант. Важно продължение на работата е визуализация на векторното поле. Статията представя няколко 
начина за визуализация с използване на приложните софтуерни продукти Surfer и Grapher. Представено е реално измерено 3D векторно поле и разрези по 
xy, yz и xz равнините. 
 
Ключови думи: ултразвуков анемометър, скоростно поле, измерване, визуализация, регистриране на данни 

 
Introduction 
 

Real time velocity field measurement is a valuable and 
highly useful technique in many spheres of aerodynamics and 
ventilation (Francia V. at. all, (2016)). In the Report of Project 
MTF 159/2017 and in the paper (Dinchev Z., Gorbunov Y., 
2017) the main features of the ultrasonic 3D anemometer are 
presented, together with the possibilities for instrumentation 
improvements in the following aspects: automation of 
measurements by implementing a data logging device with a 
possibility for storing on a SD card, automatic location 
registration via GPS, addition of a Bluetooth connection for 
easing mobile data transfer and for user convenience. Other 
authors also present modernization and special approaches in 
measurement technique with ultrasonic anemometers 
(Hietanen J. 2010).  

This paper presents the ultimate realization of these device 
modernizations. The great amount of acquired data in the 
process of measurement needs specific treatment in order to 
get the output in applicable engineering presentation in a 
plane, surface and volume. Special attention is paid to the 
methodology for visualization of velocity fields by utilizing 
different software products. 

Connecting the anemometer with the data 
logging device 
 

A general overview of the setup is given in Fig. 1. As a main 
controller unit an 8-bit MCU-based Arduino platform is used. It 
represents an open software and open hardware project and 
provides short development times and easy programmability at 
a rational price. Programming is performed in the Arduino IDE 
via built-in libraries. The source code of the program is given in 
Appendix 2 of Report of Project MTF 159/2017, while the 
description of the included components is in Appendix 3 of the 
same project.  

The anemometer has battery power supply of 12-24V which 
is further reduced by a DC-DC converter down to 3.3V. Such 
voltage is required by the Arduino system and the attached 
GPS, SD card (Elecrow Model MCS01107S) and Bluetooth. 
The anemometer communicates with the controller via the four 
provided analog voltages for the U, V, W and T vectors. The 
MCU reads the GPS data, adding coordinates to measured 
values of velocity vectors in the x, y and z directions. Next, it 
records the full information about the measured values and 
coordinates on the SD card. 
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