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TIXI3 DEVZLOYTmT OF MICROCOMPUTER AUT0CONTRQLLT;D AllALYZFB I 
-b . .  OH A I R C R A ~  AWD ROAD NOISE 

DETA ILI2D ABSTRACT 

*: 3 Tn the development of the modexni5at i on eonetrz~ct ion 
courses in our country, the noise problems have been growing 
more and more serious. Althou-gh many works have been done in 
the mztd tsaffic noiee atudy ma harnegsiag, the stlrdy and I harncsaing works on the aircraft  notgee are a t i l l  o weakpoint, i 
especially in the development of the aircraft noise rneaauring s9r 

r lmt;x~~menta, hence, the works in the area are extremely 
1 

needed t o  be enhanced, In order to meet the requLrernent8 of 
meamlxing the aircraft nalscs to promote the  study worlra of 

the aircraft  nolaee and bring them under csantrol, b y  uaing a 
" R  s-le board computer, an instrument which is msiuly used 6, 

f o r  n i c m ~ ~ i n g  the a i rc raf t  nolsea has been developed. The 
development of the instrument involves two parts, one is the 
analog and digital a c o u a t i c ~ l  moa9urPng oircuits rrdlioh 

# i a t e s a c e  w i t h  the microcompt~tex (hardware), the ot11er I s  ' the special progame uaed f o r  the measurement control  and I dat~lm proceasing of the instc~uneat (aoftwsre) . In the 
' i devel.opment of t h e  hardware, some apeoial  circuits which 

i 
. - b t c r f c c e  with the miorocamp~ster have bcen deafwed and some 
: 1 a d l a b l e  herdmre circoita $lave been improved. In the 

i development of the aoitnare, rorne functione such as ~ u t o -  
f ud~;ol~ient,  auto-analysi a, autooontrol  and automatic datum 
proccaain~ are added, and aome new datum proceasing and 

t.. pro~;rmi design metliods w l ~ i c l . ~  a r e  adapted t o  Iltenettxe the 
P airct-dt noises are adopted, and thua, the Instrument ' & schicvoa aome functions that foreign pliiml~er instrument8 

lmve ;lot acllS e v e d .  Except -t.l~e alroraf t noias  meaallrernentu, 
the road traff io noiees and other  noiaes can also be 



measured l ~ y  tbe in8-t;rument. 
-- TIE DEWLOPMENT OF THE TNSTRlJBfRNT AND THE 

DEFINLTXOITS QF 30MB MAJOR ACOUSTICAL CRITERIA 
1. TIE$ ~ITPINITIOIOS OF AIRCfUFT ITQISE CRITERIA 

A~cording t o  International Btandard IS0/3893, severe1 
criteria ~r_ocd mainly for aircraft nobes are defined sa 

* [  (1) Perceived Noise Level 

' i = 10 l o g 8  + 40 - 0 24 
1 where N = 0.35 + 0.15 nj . The n repreeents the 

j=l 3 

perceip-ed notalneaa of the jth one-third ootave band sawzd 
preesure level  whi& center frequenoy ranges from 5UHa - 
10,000Tiz, aud ita value ia detemiined by the perceived 

I no i s ineascontouraandthespec trmof  theno i se .  
( 2 )  Tone - corrected Perceived Noiae Level ItTpN 

%PN = Lan + 

where c b a Sane corre~tion and its eval.wtion is very 
complex enit it p ~ L l l  not be dlaousaed In detail here, The 

I. 

j meaning of the evaLuation of the tone correotlon is the 
equ1vale~E. value (dB) of the difference between the smoomt;hed 
and unsmoombbed n ~ i a e  spe~tra .  

I I ( 3 )  E f f e c t i v e  Perceived N o b e  Level 
- t  

i 
I 

i at)  
where To Pa cllo8en m 108 accord- t o  Isternat ionel  
standard IS@/3891, and the  hPW ie mainly w e d  for 
aircraft f lyover nalse assessment. 

(4) Equivalent Peceived Noise Level heq 
=10lg(-,$ J : 10 %3lep 

where T io *khs time dusing which the measuremellt l a s t s ,  aniZ 
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of She program design a r e  a w e d  below; 
(1) A programable timer lme been used in the fnstrtunent 

and 5t is connected with the program in an inte~ruption 
mode. The advantage of the hterrugtion operation mode is 

that the computer can pxooeaB a great deal measwing data 
d u r w  the timing an& turn t o  deal  wlth the interruption 
service routine o n l y  when an interruption occurs, The 
ti-$ period ctm be changed aucording t o  different 
requkementa in the lnatsr;unent. 

.- .. -- - 

1 

Figure 2, The blook diagram of the progxem 

(2) In order t o  proceas w groat deal spectrum data without 
tnkl+nz up a lot of computer hlemory apaoe, f he method which 
the data axe processed aa the measurement ie un8extaking I s  



f 

1 
adopted by the instrument. 'Pus  can be aeea in Figwe 2, 
When the spectrum l a  iapu%ted, the program w f l l  first 
! 
,process it t o  dta in  the % and ~t t h i s  time, the 
speatrum can be uphted  by next spectruta becauee other 
pxocessinga referring to the spectrum depend only on the Lpg 
and JTGTpEI. FOP further lox - t ime  prooeasiags of the or 
the LA witllout taking up a lot of cromputer memory space, the 
I 
'fmtrment accumulatesr a new prooeesed aample t o  the 
accumulation of the former prooeased eamplea when ra new 
I 
,empling oooura, thw , the int egrat iono defined before can 
,be oomple%ed w l ~ i l e  t a k i ~ '  up a l i t t l e  oomput er memoxy apace. 
1 
u ( 3 )  The LA, $N and can be digitally displayed at 

a y  time when the instrwn&rt i a  uaed for  the f i e l d  
nleaaurementa. Beonuae of thia funation, the LpIQ and LT, 
can be conveniently read out in the faatrument whenever 
neceaaarg just like a digital sound l e v e l  meter, thue, the 
time relation8 of the $N and $, can be obaemed. 

(4) The inatrumant aevl automatically get rid of aome 
k w d  of Interferences, For example, If a erho2-t duration 
interfeserxae eignal hapgem t o  occur during the measurement 
of the a i r u r ~ f t  flyover noise before the flyover procedure 
hae begun, the in~trument w i l l  not mlstake the hterference 
r r f g w l  for the a3roraf.t f lrover nobe  rrignal if the duraf$on 
time of the  interference aipa l .  level over a preset level 
in the instrument 10 less than t w o  aeoonds, and the instru- 
ment w f l l  clear up the atoxed interference signal eo that 

tlle PPN valuoa can be stored when the f lyover procedure 
haa really begun, 

( 5 )  After an airoraft flyover begine, if a high aound 
l eve l  lasta .- f o r  a long ttme and Lf  the duration time exceede 
six minutes end twenty-fow aeoonds, the fn8tm.men-b w i l l  
a~?-t;omationlly judge $hat $.I; id not a flyover prooei2!1re and 
w i l l  print out error meeaacaa t o  Indicate that the msaeure- 
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