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Section VI: ACOUSTICS MEASUREMENTS,  
VIBRATION MEASUREMENTS AND DIAGNOSTICS

1. Introduction
The continuous monitoring system is based on a 

number of environmental noise monitoring terminals, 
an outdoor microphone for Brüel & Kjær, and their 
subsequent interfacing with their own proprietary 
Spectri data logger and software developments 
united in the portal WEBNOISE.eu. The result is a 
constantly updating, publicly available database, a 
source for professional noise management. 

 
Fig.1 Conceptual scheme WEBNOISE

2. Hardware and software provisioning
- SPECTRI Ltd. as well
- its partners, producers of measuring equipment 

of different environmental parameters;
- Brüel & Kjær, Denmark - noise,
- Instantel, Canada and MetOne, USA - particu-

late matter content,
- Lufft, Germany - meteo data, etc.
Complete project realization was realized by 

SPECTRI Ltd.

 
Fig.2 Components of SPECTRI WEBNOISE

3. Terminals and noise monitoring
- Sound analyzer
- Linear frequency range: 5.6 Hz to 20 kHz;
- Dynamic range (A-weighted): 16.4 dB to  

140 dB
- Microphone for outdoor measurements - 

basic technical parameters:
- Easy assembly of the microphone
- Opportunity for easy and reliable acoustic 

calibration / verification
- Built-in automatic calibration function (CIC 

patent)

 
Fig.3 Noise Terminal Configuration
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Monitoring of seismic parameters in the 
environment

- Professional Series IV Minimate Pro4 ™ 
Ground Vibration and Overpressure Monitors

- Four channels - for a triaxial geophone (ISEE or 
DIN), as well as a linear ISEE microphone;

- Presence of function keys and intuitive menu 
for quick and easy setup

- Sampling rates of 512 to 65 S / s per channel 
(regardless of recording times)

	 
Fig.4 Terminal configuration for measuring  

seismic parameters

Dust monitoring - Programmable auto-zeroing, 
auto-range, auto-scaling (for 1 to 65000μm / m3)

- Automated Flow Control Protocol
- Built-in battery (30 hours of operation without 

heating and 10 hours of heating)
- Precision Optical Engine with Laser-Diode 

Technology, Built-in 47mm Filter Analyzer
- Pressure and ambient temperature
- Built-in measurement logger, monitoring of 

PM10, PM2.5, PM1, TSP
- No need to replace filter elements

	 
Fig.5 Configuration of a dust monitoring terminal

Monitoring of meteo data
- WS600-UMB - Smart Meteo Sensor for measuring:
- Relative humidity - by capacitive sensor element.
- Air temperature - Precision NTC measuring 

element
- Rainfall - Measured by 24 GHz Doppler Radar, 

which determines the drip rate of an individual rain 
/ snow drop.

- Amount and intensity of rainfall - calculated 
from the correlation between the droplet size and its 
velocity. The difference in the drop speed determines 
the type of rainfall (rain / snow).

- Wind measurements are performed by ultra-
sonic sensor technology

- Air pressure

	

   
 

Fig.6 Terminal configuration for monitoring data

4. SPECTRI communication and con-
trol hardware components
- Computing and communication SPECTRI data 

logger with LED status display.
- AC / DC converter step with a rechargeable 

rechargeable battery.
- Alternative power solutions - solar, wind power.
- Ability to integrate additional optional com-

ponents:
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- GPS receiver, video recorder, routing step, WiFi 
/ GPRS / 3G / LTE communication options, Ethernet 
bridge, inverter, seismograph, pH meter, hardware 
protection, etc.

 
Fig.7 Communication and control  

hardware components

5. SPECTRI data logger
- Support of encrypted protocols for data ex-

change between the client and the server.
- Maintenance of communication protocols be-

tween measuring terminals and the logger.
- Specialized software development for monitor-

ing environmental displays and storing data. Subse-
quent Mathematical Processing of Received Data.

- Algorithm to monitor the flow of data flow. 
Upon disconnection, the data is stored and sent to 
the server when it is restored

- Self-diagnosis system and indication of operating 
problems and the communication between the device 
and the terminal or between the device and the server.

- Remote notification of users

	 

Fig.8 Data logger

6. Main software capabilities 
of WEBNOISE.eu, topical 2015.
User-adapted solution for remote cloud 

monitoring and visualization of environmental 
parameters (such as noise, vibrations, seismic 
activity, meteorological data, particulate matter 
content, acidity).

SPECTRI Ltd. - producer of hardware 
computing and communication components and of 
the whole software base "SPECTRI WEBNOISE"

- Cloud-type platform
- A modern reliable non-Windows based system 

(Linux OS in data loggers and remote server)
- designed to provide continuous monitoring and 

measurement, and to prevent loss of measurement 
data.

- Measurements are based on continuous periodic 
reports of real measured environmental parameters.

- A historical database is upgraded and updated 
on the server, all values available for dynamic ad-
dressing.

	
 

Fig.9 Screens webnoise.eu

	 
Fig.10 Screens webnoise.eu
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Fig.11 Screens webnoise.eu

The portal http://webnoise.eu
- public access and visualization of measure-

ment data.
- the constantly updating data base of the measur-

ing terminals, specifically for noise - in the form of 
the graph (s) / table (s) for LAeq - dB (A), as well 
as table (s) for standardized noise indexes (LAmin, 
LAmax,Laday, LAnight, L24, dB (A)) for: last hour, 
current day, daily, weekly, monthly, other (history).

- Interest from major cities in the country for 
continuous monitoring of urban noise

- in connection with their obligation to update the 
"Strategic Noise Map" and their respective "Action 
Plans" every 5 years.

Continuous monitoring of environmental param-
eters is the only reliable source to track the long-term 
development of pollution and the acoustic situation.

 
Fig.12 Webnoise.eu

Major operators and production sites holding 
their good professional image

- activity and readiness for investment
- a publicly acknowledged approach to unman-

aged access to critical information and data from 
continuous monitoring of noise, vibration, Additional 
parameters.

7. Customized solution for each indi-
vidual client / project
Main screen
- using Google Maps API v3.0 shows the location 

of measurement points on a real map.
- Each point has information about the current 

state of LAeq, and displays its level by the appropri-
ate color.

	
 

Fig.13 Secondary screens Webnoise.eu

Secondary screens
- Noise Graphs (LAeq) for a certain time interval 

(Hourly, Daily, Weekly, Monthly)
- possibility for a shorter interval on the graph 

itself, for a more detailed representation of the values.
- Additional scalar noise indicators LAmax, 

Lden, Evening, Lnight, L10, L90

	 
Fig. 14 Secondary screens Webnoise.eu

8. Conclusions:
The achieved results of the SPECTRI project 

from 2012 to date are the following:
Accurate indication of the noise classification 

of each location and immediate visualization when 
taking noise reduction measures;

Accumulating the data required for strategic 
planning - 24 hours, 12 months;

Open communication with the public and the 
immediate establishment and maintenance of trust 
and empathy among citizens;
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Determination and characterization of the full 
and weekly acoustic pollution profile in the location 
- 24 hours per week.

Permanent expansion, upgrading and upgrad-
ing of hardware and software components from 
SPECTRI Ltd.
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