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In the 60ies and the 70ies the bioacouslic devices for bird conrol ve'e

;;;;.4 ". the basis of mass produced electdc acoustic equipmenls

r" l" l i  r" |"  r"p-Jr. t ' ""  o '  spcech or ' r 'usi-  l  ""  in" i  bi '  a 'ous' ic dc icc

,n, lOr .gar i"  consruclco wi lh lhe ";  o;bird sr 'x i :nA aL aerod'omes was

", i""r f  "* i  in ro3: Lplo,o. l . /  i  Rescarcl '  \ " i l i '  lhcse drvices w1s

li.#'""i" """"."1 airports. The aim was lo specify the standards for

bioacoustic equipment series prodrclioo'

The basic characte stics of lhe BAD <Barst were the following: fr€quency

c o u e r a g e  0 . 3  l 8  k H z  m a x i l n u m  o u l p u t  p o w c r  o f  l h e . a m p l i f i e r  1 , 8 0

w."- i t" . .or"a tressure IJ4 dB at I  m dislance on lhe loudspeakel

;'l;..i;; ;;;i'; ;".uencv and rwo hish rrequencv horn loudspcakers

l i " . t ' t t "o i i . r"  ' . ro*" ier ivsre* ot BAD The cassel tape recorder used

i;;" BAt lad 30'/" tape speed acceleration and provided frequency

"o**g" up ,o ZO fgt- lests if B'tD onarsn with a signal handler (phoio

15) sh-owei ttral irequency coverage could be reduced 1o 0'6-7 kHz' Thai

is' exDlained by the fact that no component in the dislress calls of bird

;;i;. ;;;;;"; for aircrart (l'aridae;corvidae) are lower than 0'8 or

i,i"i". ttt*-l kHz. The signal handler proved i1 necessary to introduce

arn_olitude irequency predislortions in lhe transmiited signal'

Further on the BAD'Bars"'ms modernized (photo 3) by adding a.digital

."rii""rr". "i"Oi*".fort' signals- To obiain and lape distress calls from

;1;;";;i;: "io*",on "l""rti. srinularion device const'ucted in 198s

,.n", .- f0,  ." .  used. Impulscs of vol lage up lo 300 V and Jrcquency

, i"*"r ' .*  :  uo Hz wer; t rxnsmif ied lo the eleclrodes Ampli tude and

i.i"?.." "r the imputses could be changed with the help of bunons on

rhe fronl panel.

The research resulls helped jn the construclion of the series bioacouslic

1""i"" "g".*u, (Photo 4);production sladed in l98S Simultaneously u

differeni conshrclions of compilcl bioacouslic devices v'/ere worked out irr

the researcll team <Ptltsat laboralory; of tho're EAD 8 (phoio 7) was

considered lhe most suacessful. Ils characleristics werc: maxl um oulpui

" .-" .- ' io t , f r .o**y Iang_ 0,5_7 kH? maxrmum 'ound pressure l3{

lg, i  i  r  oi t"" ."  c,n-,he l -oudrlea ' r  a\ is vol t tge oi  lhe crr  bnl lcry

i:,S V. A^l 8 comprisecl 3 casseite upe recorder and disconjforl signal

svirtlesl"et.fire opp"naix Sives recomnendaliods for orniihoiogisis as lo

ils application

T f .  ' - n n . l h  L  q ' D  7  n " o l ,  < , q 1 " l  e 3  r t  o r ' r ' l i d o n r s  J s c j : c l '  l ' c o n p ;  d

. , ' " i ' i , . . i , . ' .  - . r o o r ; r : r / i r ' i ' i 4 s i  - r s r i r e  r " i c  r ' r c  j L i p '  i n ! ' i  " l

" ' l tJ i""*"  !o u, ' .  v l i ' t '  ' l t .  hel i  oi  i r : !  , '  - / ice cYpcri  :"  nrs or i  f  
- i 'c i" i 'v

o;Ji i tc lenr "yn.r ,s i "c i  s igi . i :s ! . : - , . r : i  ,  i lo ir l  l5 i ,os ' . : . -  cnf l  "c Jtr

ifl places difiicNlt fa'- access.

Wilh lhe helo of lh:  vr:r ic lc-bo.n( BA D 3 by way of regulai  gLl l  distress

cal l  and addcd s] ' r lhe' i7ed di : ionrfor l  s iSrnl  e t i rs ior l  pl t )s root Disc'

;iful;; ;."*" anri blue lieht sign3ls z lake guii ilock rvas ;lirninnled

i.o*r ir'ri "i"i"itl' of a motrusrent by a pocl The naximu lenglh ol ihe

siq al lvas 10 s, rcpealcd in case pafl of lire b;rds returned'
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.'r jle r,et:ceaattr:jll iJor?e.-iiji ,jia,:aairtclc!ialj ,i:t ice.7.rS iriii:rr:aLgitr;ri: arfi
i :e : ,c :  j i  1 i90 f j  i j je  r / iL . i l i : . t , . : r j raot t  i l  i r r rs . : : '  l l r l : r , io  9_l i ) .  t . f  i r_as
rir.r:::rl rri S:::l ccnf-i,.r!i tir: tenitrry r)i r;re .l-iirld :ri:(i ,r.l jr.i]i i ie..i 1o"les_'1'|] 

ii.r1ii.t.r riilr': rlr:ri.r" tlle p,:c.e.uri lf Lilr:j!,rr.;.rL: ii1..t).,7cre l.crc
:icousi!.j sJsledc insBli€d b;ialer"liy crr ij.!e roo;: .! t:.:.i i\j;1,2_4SZ B);
: , .  r , " s r i . r ' \  r 1 d  I :  . : : .  1  h ^ i n  ,  r 1 , :  . ; i . c r . j .  :  , ,  , _ ,  _ r a !  . 1  . , . t l . r c
r r n r i r l r .  r J  q a s  r . ;  \ r ' .  n ! :  r t t z l e  f , u .  r h .  u r t r . ,  c  . . 1  

c : _ _ r 3 , j  . /
I i l c , , a x i  n u c '  i o u n J  p r e s s  I  e  1 t  r l l c  a ; . , J . . c e , , f  l m , . r . . , , r  : r c  l o u j s p e u l i e .
herds 143 dlr. This vehicle- borne {ieyice is tirc most poverful cne in the
l c . r r l o r v u f  ' h c I  S S R , . r ' r d  l c r D a  t . c d n c J r i i r 4  l o b {  r e c o : r 1 c J  i r  : h e C  i n r e s s
Doo\  o ic . . f is  a j  i i rL  lnJdesr  _sc.r rdc lo*- ,  ThF sound j ignals may h. .
combined nilh flashes of light. Wher observjng lhe devi.e i; acrion,i; cnn
be cosrp l ] rcd t .  a  s , rcet-water ing nrxc l l ; f le .or , ty  insr . .ad . f  dust  brxshca.
asrde. lherc are b i rds,  Wi lh in a shor l  spdn o l  t i inc i t  wrs possib le lo  f jee
Irom bi rd j  a  vasr  teni tory of  rhe i i r t ie ld.

Fof scaring birds from lerritories of pools a radio_.ont olled calamarao
nas.oeen co.slrxcted (photo i2) with a buili_in bicacoustic device, asynlhcsrze., alid a novil1g rnodel of prey bird_ Tire sp,ti31or Draiiouvcrs
lne.calanrmn from thlr bank .xi1h the hclp of a la;ig.distl,rce cont:oi boa.dDurrr Ln a iritnsmitief \r,i1h code divirioD ol chnrinci!:,

l : " : ; : " I '1 .  : coL( r : :  
" . l , t r t :  yo  , . .d io , , ,an ipur . . ,  , :  : . i , . r  b ,_d  o i  p , , )r n o o e n  q e r :  c o n s r n _ r : e . l  i i r  t c U T ( p h o . n < l J . ; r ) . . f r , . 1 ; . r t . . r c r ; : r , c o i . r u 1 .

, r \ r B J ' : l r r r d r o n r s s t , o r ! ( L : . . q c i t : c i e n c y . l s r h e . . . u u l j l ) c r n d a p c , a t ( . t

:1J . l i .  
: . :ee"r i i i . r .  , ,n r trc .onl j r ina  ̂ :  3o^rJ .rc;  : , , i , .  Disresar,r ;8 rr . :

i . ,J,,IX,, '"1,]. '"u.', rmiri.Fd rr,e fl i ;h: ,1f. h/.r '. bi,,: s)oq.ccj rasr

Beginning v i lh  198? grcat  arenl ion.ras pav; j  to  eng;neef j , rg of  d ig i i : r lb  d  f e p e l l e n r  - i c n r '  i y n r h - . j : 7 e r s  { p n o r o s  . 7 _ t : t  .  : h . r  c l . x , . ; r , , s , i . ;  o l' _ . ' L u ( M y ,  ( r t c  t  j  J r ; n d  t . . 1 f l :  I r . . . u c , , c y  r n d  4 c r r t ,  . , t  .  , 1 , : L t . r r i o , l
,LCqrrn y I .  e  ,vr 'h . ,s i r . .d  r ign i r l  iunr  growth . .pced,ar  v , ,e l l  .1 .  : : .1lyn lhei izeC s i f r . t ls  con. i j t : , . ;  ^ l  i i , .  i  , r r inr . )  co. i ld  i , . .hr . r , , : . .  rp l ro, .

As a. rcsLh of  c '  per imc i  s i  ,  i , . I  r l , r  r :nJ.  o i  s)  r ,h , .s  .1 j . .  d , \c , . f l f { , . . t  \ ,sn: , t , ,I n a l q o r f  e i f ' c  e n  t y  i n  " c a r , - l  
S d : k  . \ ;  . . . j .  ; . , , t , r c I  n i g e .  I . J , ! r ( .  j : 1 1  i .

) i - - , 1 * " ' r t "  
s y q r t e ( i : \ i . i x s  ̂ , .  . J , i  , ,  I r y c  , p t . \ r 4  r c  2 r ) .  

. ] , r e  
r J s !s d r p e r v a s  r h e  h : , . : r : n d s , i 1  . y n , . " . , , . . .  S t , , o r - s ,  r " 5 1 o - y ; , , * - y .  " , n . , , . n , ,s l . _ r i n g  d i ( l r i s s  r a  l . o d e ( ,  q : . r ,  j h c  h ? i l  , , t  I i m : n g  t , e q r c n c v  m a n i x .  T h ;

: l i l l : tr '  
c^r..  er ised a r i irer h.ryi4s rh.,ndrion i l i j , . ,r inn of uF ro 6 ! tnr

:i iT:":"i".1"9 "l ," . .j0 rn;n. 'r nrs sufricie4r r. ,.."." rr,, '.y,,ri",i,f,
an-dlhe off-perioi for Z0min to keep thrrsh liocKs a*ay Irom thc tec.itolylof  some w(ck. A" rh( poq.cr,6e d,, , ,FC t l ,c orf-pei ; . ro i ,  i , .s,Snif icrntano l ic emissior '  tcr iod is shi .n.  i i re b,, i ; r :el  ,^: t r , . r  a mo1ih.

l " - ' . , i " ] , r ,  
. , , ,  .  r ,  I  J r  ' h , s  ' : . d  , .  . t  j , : r J r .  . . , ! .  , r , J .  . .  , 1 ! , , , .  I 2 . .  rs ) n ( h F \ i r e ,  . p , . n , ^  2 1 .  ? i  , . . , . .  . . . . r  o :  . : . . .  r  : .  ,  . .  . ; i i , r j .  i . .

: . t  I



taDed in the nemory and cafl be chosen by pressing the coresponding

;;tbn. It is also provided wilh stop afld start buttons' In this synthesizer

bird voices are transfonned into a discreet itnpulse ftequedcy by the delta

rnoauUfon ae-coaer MC34l? with discreditizadon frequetrcy 64 kHz'

Control is provided by a single chip nicrocompuEr of the series 1816

which alloows to fontr repellent signals of different len$h on the Dasls ol

a limited amount of EPROM stored infonnalion by way of conpilalion

synrhesis. The memory amounls lo 64 kilob)'tes. The mikoschene M2764

i! used us t"to.v equipment. Il is possible to increase lhe amount ol taped

signals using instead a M27512 inicroscheme.

Theprogramming ofROM microschenes is cirried oul dna microprocesslng
n-not-t", (oh;to 23) For laping lhe acouslic signals of lhe birds in

Loe-n air rtre.e exists a refleclor microphone (photo 24) logelher wilh a

si;nal processing equipment (photo 15) lhat let lo achieve a quality

ptt'onogt"t ot diitresss calts without no'tse, useful for Programnlng into

the RoM.
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APPENDIX .r

RECOMMENDATIONS
USACE OF THE VEHICLE.BORNE

BIOACOUSTIC DEVICE BAD-8

l. The vehicle-borne bioacoustic device (BAD) allows to efficiently scare

birds as well as lame and savage animals by way or distress and alarm

call and syntethized repellent signal enission.

2. Od condidon the tenpemture exceeds 45 deg C the uninterupled

lhonslton p€riod should flot be more thafl 30 s'

3. lt is most efficient lo use BAD against flocks of birds'

4. Before emission il is required to approach the flock untill lhe dislance
is sadsfactory and follow lhal lhe loudspeaker ax is directed at lhe birds'

5, The uninterrupled phonation period should nol exceed l0- 15 s to escape
bird habituation. If the birds after taking wing arld circling in the air try

. io retum. it can be reDeated 3-4 timel. If that does not scale the birds
a\v!y, it means that th; bioacouslic signals do not funcllon. The possible

cluses can be lack of correspondence between the distress (a tegional or

s!€cies difterence), low quality phonogram or that the signal is nol an

alann or distress call ior lhe given species.

6,To help the dislresss calls it is advisable to change ihem with discomfort

slgnals, sirens and to shoot from flare Pislols or gms.The flare pistols

The optimal silence pedod and repellent signal lone should be chosen

ouxh tesls. There exish a coffelation between bird size and ihe syntethized

not be aimed al the centre of lhe flock but at wings,taking into
lhe best direction for birds 10 leave.

$ruclure: the less the size.the more effectire would be a shorter
period and a higher lone.

lhe opeaator lacks lhe signal tape of a certain species,it is possible
syntelhiz€d discomfon signals and sireos as rcpellent siSnals. During

il is advisable to reach lhe maximum repellent effect by adjusting
the polenliomeler dials aPeriodt,-Frequency_1"' (Frequetcy-

rTotal'. When emitting lhe discomfort signals il is advisable to
! long silence period, lhen shoden it graduauy with the help of

dial. The dial (Frequency-1" changes lhe lower formant

, tbe frequency increases, if the dial is turned clockwise. The
l'ballances fonnant signal levels; the correlation is chosea through
lhe aim of oplimal rcpellent effect,

call ol Colaidae species is useful for scaring nixed flocks

the repellent signal is cmw voices alld syltelhized discomfort
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