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Abstract : This article evaluates the accuracy of noise measurements for 37 noise measurement applications for iPhone 4 and iPhone 3Gs.
Noise levels were measured using simultaneously a precision sound level meter and iPhones installed noise measurement applications at the
levels of 70 dB, 80 dB and 90 dB at 1,000 Hz. Measurement errors were estimated by subtracting two measurements between iPhone and
sound level meter. It was found that measurement errors of 34 applications(89.2%) were greater than +2 dB which is the maximum allowable
error range for the Type II sound level meter. It was only 4 applications that measurement errors lie within £2 dB error range. There was no
significant differences among measurements with four iPhone 4s. However, there were significant differences between the measurements with
iPhone 4 and iPhone 3Gs using the same application. It was due to the different hardware specifications such as microphone. Therefore, noise
measurement applications, for example, which has to utilize hardware of the smartphone, should be programmed to identify hardware
specifications and to adopt appropriate correction factors upon hardware specifications. In conclusion, it is necessary to check accuracy and
validity before using the noise measurement applications for iPhones. Also, it was suggested that it should develop an evaluation guideline or
protocol on accuracy testing for the measurement applications using a smartphone.
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Table 1. Noise measurement errors using noise measurement applications for iPhone 4 and iPhone 3Gs at 1,000 Hz
iPhone 4 iPhone 3Gs
No. Name of Apps Test Noise Level (dB) Test Noise Level (dB)
70 80 90 Mean 70 80 90 Mean
1 Professional Volume Tester -36.3 -46.5 -57.8 -46.9 -39.6 S5 -61.3 -50.7
2 SoundLevel -36.2 -40.0 2252 -33.8 -38.0 -45.0 -45.0 -42.7
3 Noise Meter -44.0 -18.2 5.0 2224 -48.4 -40.6 -28.6 -39.2
4 Audio Tool -15.2 -20.0 2234 -19.5 -17.8 -25.6 -27.8 -23.7
5 noise patrol =354 274 12.0 -16.9 -46.0 -41.0 214 -36.1
6 160dB Sound Level Meter -16.1 -16.8 -17.7 -16.9 -24.5 -27.8 -25.9 -26.1
7 dB Level -18.0 -19.4 -12.2 -16.5 -22.8 -26.6 -26.8 2254
8 iNoiseMeter for Iphone 274 2215 7.7 -13.7 -31.9 2372 2322 -33.8
9 TooLoud? -16.2 -14.8 -7.0 -12.7 -23.8 212 -19.0 213
10 Analyzer -6.0 -4.0 32 4.4 -7.0 -4.0 3.0 4.7
11 Noise Sniffer -1.6 2.7 2.5 2.3 215 9.4 9.6 -8.8
12 dBMeter Pro 23 -1.1 0.3 -1.1 -1.9 -3.4 -3.0 -2.8
13 dB Sound Measurements 0.7 -0.1 -0.3 0.1 -3.7 234 34 -3.5
14 Decibel Deluxe 1.0 0.4 2.0 1.1 -4.0 -4.0 32 3.7
15 UE SPL 2.0 1.0 1.0 1.3 -1.0 -1.0 -0.8 -0.9
16 decivels 2.8 2.0 22 23 -4.0 4.6 4.6 4.4
17 Decibel 1.0 5.0 1.0 23 -1.0 2.0 -4.0 2.3
18 Advanced dB/SPL Meter 1.4 24 37 25 -5.1 -3.6 -4.2 -4.3
19 Db Volume Meter 1.0 3.6 33 2.6 -5.9 5.6 -6.8 -6.1
20 SPLnFFT Noise Meter 7.5 0.2 1.3 3.0 -0.9 0.5 1.2 0.3
21 Decibel Pro 3.0 3.0 3.0 3.0 -7.0 -8.0 -6.2 271
22 Decibel Volume Meter 3.0 35 2.7 3.1 -6.5 -5.8 -5.9 -6.1
23 How Loud Is It 43 2.6 2.8 32 3.8 -39 3.1 3.6
24 Advanced Decibel Meter 34 32 32 33 -5.2 =54 4.2 -4.9
25 Vol Meter 43 24 33 33 4.4 4.8 -4.1 4.4
26 Digital Sound Meter FREE 3.0 22 5.0 34 3.0 3.8 -4.0 3.6
27 dB Meter 33 3.6 3.8 3.6 3.6 3.4 2.7 3.2
28 dB 5.8 5.8 6.0 59 2.8 222 2.0 223
29 Audio Kit 49 75 8.1 6.8 1.1 1.5 1.1 1.3
30 Decibel Meter 7.0 6.4 7.0 6.8 2.0 -1.7 2.0 -1.9
31 JL Audio Tools 7.6 83 7.9 7.9 1.2 1.2 1.5 1.3
32 decivelite 8.5 8.8 8.7 8.6 0.9 0.5 0.5 0.6
33 Audio Tools 10.0 10.0 6.0 8.7 0.2 3.0 6.0 1.1
34 HowLoud 11.6 11.0 11.0 11.2 3.0 22 1.2 2.1
35 MetalMed dB 122 11.2 12.8 12.1 44 5.0 4.8 4.7
36 Decibel Ultra 26.0 16.0 5.8 15.9 24.0 14.0 4.0 14.0
37 Noise Meter Free Edition 17.6 21.2 24.6 21.1 -10.6 -13.0 -15.8 -13.1
26 Journal of the KOSOS, Vol. 28, No. 1, 2013
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Fig. 1. Comparison of noise measurement errors using noise measurement applications for iPhone 4 and iPhone 3Gs.
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Table 2, Inter—instrumental variations with iPhone 4

iPhone 4
Name of application Mean SD
1 2 3 4
dB Meter Pro 919 | 91.1 | 92.1 | 914 | 91.6 0.5
dB Sound Measurements 90.6 | 90.7 | 91.5 | 90.4 90.8 0.5
UE SPL 88.0 | 83.0 | 89.0 | 883 88.3 0.5
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