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Abstract Because the puretone audiometer is an important medical instrument used to diagnose hearing loss,
the IEC and ANSI has been published a specification with which audiometer should comply. This paper
describes development of Linux based real-time spectrum analyzer which is dedicated to puretone audiometer. It
can measure not only hearing level but also compliance of IEC standard for puretone audiometer such as
frequency accuracy, harmonic distortion, pulsed tone, narrow band noise and linearity. We have verified our
real-time spectrum analyzer through comparing to commercial product.
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3.2.1 ¥ e MyEc Ay 235 yepdch
A o] g vasty] s =g HAL
7% 70 dB HLE 7|20 2 ZAARS-S &5t 1o [B 3] A4 &% 24
Zulewz 70 dB HLO| 288 =243t &, 4 gjue [Table 3] Measurement Result of Linearity
B35 Ane Wy Larson’s Linux’s
Herde. HL Step Measured Measured Deviation
SPL SPL
(& 1] ¥ 92 54 A1t 100 107.8 107.8 0.0
[Table 1] Measurement Result of Hearing Level 95 102.7 102.8 0.1
Frequency Larson’s Linux’s —— 90 91.7 97.8 0.1
(Hz) Measured HL | Measured HL 85 92.7 92.8 0.1
125 70.4 70.1 -0.3 80 87.7 87.8 0.1
250 70.5 70.3 0.2 75 82.7 82.8 0.1
500 70.4 70.2 0.2 70 71.6 71.8 0.2
750 70.0 69.8 02 65 72.6 72.8 0.2
1000 70.6 70.5 0.1 60 67.6 67.8 0.2
1500 70.4 70.2 0.2 55 62.6 62.8 0.2
2000 70.7 70.6 0.1 50 57.6 57.8 0.2
3000 70.2 70.1 0.1 45 52.6 52.8 0.2
4000 70.6 70.4 0.2 40 47.6 47.8 0.2
6000 68.9 68.7 0.2 35 42.6 42.9 0.3
8000 73.4 73.2 -0.2 30 37.5 38.1 0.6
25 32.6 33.4 0.8
20 27.6 29.5 1.9
3.2.2 ot HET 15 22.6 27.1 45
Zul=o] AEE 2A37] QA £ HHAA] 10 17.5 25.0 7.5
5 12.7 24.6 11.9
X 70 dB HLS 7]% = 7‘5,1/\ ge %@116—]_%1;]_ " 2=
FoeE 58 59 3 T, FoE B4 s
[BESRRIN 3.2.4 nxm} =

(& 2] o Fg= 54 23

azvh =g Hjwsh] A =5 ?éeﬂﬂx}ﬂh 90
dB HLS 7|&#2 2 HARS-S &33I9th ® 4= Fuke

[Table 2] Measurement Result of Frequency Accuracy ¥ 90 dB HL HARS-S &4%E &, 1120} 922 A3
Larson’s Linux’s A3E VeEhdLh
Frequency L.
(Ha) Measured Measured Deviation
z
Frequency Frequency [E 4] 2=v 9= =4 Ax}
125 125.0 125.0 0.0 [Table 4] Measurement Result of Total Harmonic Distortion
250 250.0 250.0 0.0 L ; Li ;
500 500.0 500.0 0.0 Frequency Arson’s xS .
Measured Measured Deviation
750 749.9 749.9 0.0 (Hz) D D
1000 999.9 999.9 0.0
1500 1499.9 1499.9 0.0 125 0.1 05 04
2000 2000.0 1999.8 -0.2 250 0.1 0.3 0.2
3000 3000.0 2999.8 -0.2 500 0.1 0.0 -0.1
4000 4000.0 3999.7 -0.3 750 0.1 0.0 0.1
6000 6000.0 5999.5 -0.5
8000 8004.0 8003.4 -0.6 1000 0.1 0.0 0.1
1500 0.1 0.0 -0.1
2000 0.2 0.0 -0.2
3.2.3 My 3000 0.1 0.0 0.1
£ =52 1000 Hz9| Fuppof| 4] 4 fde] AEA 4000 0.1 0.0 0.1
= AlE3FGlaL, 100 dB HLFH -5 dB 9|2 A 6000 0.1 0.0 0.1
o 2450k E 38 1000 Hzoll A 2435 Je oo 8000 0.0 0.0 0.0

2836




AZIE 1R s 7E AR AdEY §£47)

= 1000 Hzo|A] 70 dB HLZ HAFS-S %Eﬂo]—ﬁ L3S
= UE3E ST &, 9559 7 i RS Ak
243 A%E epant
[# 5] &5 &4 27
[Table 5] Measurement Result of Pulsed Tone
Larson’s Linux’s
Measured Measured Deviation
Pulsed Tone | Pulsed Tone
Rise Time 28.5 28.0 0.5
Fall Time 32.0 32.0 0.0
On Time 513.5 517.0 4.5
Off Time 483.5 483.0 0.5
3.2.6 YA T2
A &S &4 25 vlasty] A &5 e
HAAP1= 70 dB HLE i 32 Skt & 62
e e 29T T Fol 2ol ¥ U 54 2
e vendict

[# 6] gdi9 &3 54 2%
[Table 6] Measurement Result of Narrow Band Noise

Frequency Larson’s Linux’s Deviation
(Hz) Measured HL |Measured HL
1000 72.5 71.3 -0.2
1500 71.2 70.9 -0.3
2000 71.9 71.6 -0.3
3000 71.7 71.5 -0.2
4000 72.1 71.9 -0.2
6000 68.8 68.5 -0.3
8000 70.6 70.1 -0.5
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