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Abstract 

The development of new vibration dosimeters enabled a simple way for complete 
fulfilment of ISO 2631-1 requirements. The use of GPS location and speed data 
enables more accurate evaluation of whole-body vibration exposure risk in moving 
vehicles. Simple vibration plots on maps give possibility of identification possible 
“bad road conditions”. On the other hand the information about speed is useful for 
solving exposure risk problems. 

 

1. Introduction 

The detailed guidelines on measurement of whole-body vibration is described in ISO 2631-1 [1]. The 

standard implies that it is desirable for the measurement report to include frequency content and 

information about changes of the conditions over time.  However, the practice shows that the vibration 

exposure values are often estimated on a basis of measurement in reference conditions and additional 

factors such as vehicle speed or road quality and not considered which may lead  to underestimation 

or overestimation of the vibration exposure values. The development of new vibration dosimeters 

enabled correlation of GPS data with the vibration and plot them on a map as a coloured route where 

a colour indicates vibration magnitudes. This simple solution gives a powerful tool for projecting the 

A(8) vibration exposure with the respect to vehicle speed and route. 

2. Methods 

The study has been performed with the SV 100A [2], SVANTEK’s new whole-body vibration exposure 

level meter that meets ISO 8041:2005 [3]. The task was to measure vibration on seat of Skoda Superb 

moving on a route including a bad and good quality roads sections. During the measurement the 

SV 100A recorded time history of aw (RMS) and VDV values together the unweighted 1/3 octave 

spectra. During the measurement the SV 100A maintained the connection with the smartphone 

installed in the vehicle cabin. The GPS data from the smartphone has been transferred to the 

dosimeter enabling a real-time correlation of the vibration data with the localization and vehicle speed. 

The data was further post-processed in the Supevisor software [4]. 

3. Results 

The analysis of vibration exposure values in accordance to ISO 2631-1 shows increase of vibration 

magnitudes. However it does not the answer the questions: what was the reason of the increase and 

how to solve the problem of the possible exposure risk. 



 

 

 

 

 

Photo 1 SV 100A Wireless Whole-body Vibration Exposure Meter 

 

 Figure 1 Vibration exposure values calculated in Supervisor software 

The analysis of time history of vibration magnitudes (awmax) shows the increase of vibration 

magnitudes however still doesn’t help in providing answers to above questions. 

 

Figure 2 Time history of awx with different speeds 

More information has been obtained from analysis of awmax plotted on a map. First conclusion was that 

the vehicle speed changes on the good quality roads didn’t result with a significant changes of the 

vibration amplitudes [figure 3]. However the speed increase on a bad quality road caused the high 

increase of vibration magnitudes [figure 4]. 



 

Figure 3 awmax values plotted on a map on a good quality road 

 

Figure 4 awmax values plotted on a map on a bad quality road 

The increase of vibration on a bad quality road is clearly shown on the 1/3 octave spectrogram: 

Figure 5 Unweighted RMS(x) values in 1/3 octave bands 

 



4. Conclusion 

The development of new vibration dosimeters enabled a simple way for complete fulfilment of 

ISO 2631-1 requirements. The use of GPS location and speed data enables more accurate evaluation 

of whole-body vibration exposure risk in moving vehicles. Simple vibration plots on maps give 

possibility of identification possible “bad road conditions”. On the other hand the information about 

speed is useful for solving exposure risk problems.  
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