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Radmilović, Kovač: O nekim mogućnostima korištenja zvuka u kriminalističkom istraživanju
Polic. sigur. (Zagreb), godina 19. (2010), broj 4, str. 403-416
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+4202(=()F=4)+,013=(6%/()'(,('=0,&3=&'.)1(24>)3%45024>)-6.'(C)G4)-2(8&)1()B0)-()20'&)
1,.>&)-6.')&-243&)46&E)(:+%&=.1()H&=&)1,.>(8&/&)&)=&:0)B0)30)8./24),(-%&'46(=&)46(/)-6.')
41)424>)+,0=E4124>C

I1243)6&F&E)E(,:42&'().)20'4:)3%45024:)=42.)41,0J./0)H4/.)=42(C)K/.13'4).E4)
604:()/0)43/0=%/&64).+,(64)2()=.)H4/.)=42(?)+()2(:)=4)364/3=64)4:4>.B./0),(-%&'46(2/0)
:.-&8'&E)&23=,.:02(=(?)%/.13'&E)>%(346()&)43=(%&E)-6.'46(C)L3=&)=42?)1('%0?)4136&,(2)2()
,(-%&8&=&:) &23=,.:02=&:(?) ,(-%&8&=4) 145&6%/(6(:4).+,(64) -H4>) ,(-%&8&=4>) 3+0'=,(%24>)
3(3=(6()&3=4>)=42()'4/&)/0).6/0=46(2)'423=,.'A&/4:)+4/01&24>)&23=,.:02=(C

M.:46&)20:(/.)364/.)=423'.)+,0+4-2(=%/&643=)&)41,0J0243=C)G4)3.)-6.'46&)'4/&)3(;
1,50)'4:+4202=0)@,0'602A&/3'4>)3+0'=,().)8&=(64:)8./24:)+41,.8/.)&)'4/0)30)3=4E(3=&8'&)
+4/(6%/./.C)I6&324)4)020,>0=3'4/),(3+41/0%&)@,0'602A&/3'&E)'4:+4202(=(),(-%&'./0:4)H&/0%&)
F.:?)%/.H&8(3=&)F.:)&)N,4O246)F.:)720'&)>()-46.)&)A,602&)F.:9C)G&:),0143%&/014:)+(1()
&)&2=02-&=0=)6&F&E)@,0'602A&/().)-6.824:)3+0'=,.C

!"#$%&'(&)*#$%+&,#-."/0&123%&4%&%4%"#+%5/*2&6*.$7.48#-9$/0&9:.$5*%

!"#$#%&'()#)$*+,%$-.()/#01()2&%&#34+'/#+#

'1()(%/5(-.(6'$)#(-.1/7(4/%2+

P.1&4@4,02-&'(?) -(E6(%/./.B&) +,&/0) 360>()2(+,0='.) &2@4,:(=&8'0) =0E24%4>&/0?) &:()6,%4)
F&,4'0):4>.B243=&)+,&:/020).)',&:&2(%&3=&8'4:)&3=,(5&6(2/.C)Q&4)=&E):4>.B243=&)2(F(4)
/0) 364/.) +,&:/02.) .) 3&>.,2432&:?) +4%&A&/3'4;&3=,(52&:) &) +,&6(=24-(F=&=2&:) 3.3=(6&:()
3.6,0:02&E)-0:(%/(?)()+,&/0)360>().)+41,.8/&:()+,0+4-2(6(2/()>%(3()&)-6.'(?)(2(%&-0)
8./243=&?)+4H4%/F(2/()7+4-&=&620):(2&+.%(A&/09)8./243=&)&),(-.:%/&643=&?)(2(%&-(&(.=02=&8;
243=&)(.1&432&:'0?)(2(%&-()30'602A0)('.3=&824>)14>(J(/(?)10'41&,(2/0)1&/(%4>(?)(2(%&-()
,(-2&E)1,.>&E)=423'&E)3&>2(%(C
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2.1. Prepoznavanje glasa i zvuka

$%&'() &')*)+*,-./.0%&%)-*12.3*4) %)2'-*12.3*4)45.6.)+.+*)7%)6')*8/'8%*) %8'23%3'3)

2'-*12.3*4)45.6.9):'3*8.)6')3','5&%)2.)&'8%263;'2%,)<*2'36+%,)+./.+3'/%63%+.,.)=*6*>

7%3*63%?)45.6.)6;.+')*6*7'9)@)-*63A-+A)6')+*/%63%);/','26+*></'+;'20%&6+*>.,-5%3A82.)

6-'+3/*4/.<6+.) .2.5%1.) .A8%*6%42.5.)+*&.) 6') %1;*8%)2.) /.(A2.5A9)B*,-./.0%&.)45.6*;.)

3','5&%)6')2.)A3;/C'2%,)-*8A8./2*63%,.)%)/.15%+.,.)'5','2.3.)4*;*/.)+.*)D3*)6A)</'>

+;'20%&6+%)*-6'4E)*62*;2.)</'+;'20%&.E)%14*;*/);*+.5.E);%6%2.)45.6.E)'2'/4%&.)<*/,.2.3.FE)

2.(%2)8%6.2&.)+*8)%14*;*/.E)2.1.52.)/'1*2.20%&.)%)-*6'72')+./.+3'/%63%+')4*;*/.)=2-/9)17*4)

7*5'63%E)2'8*63.3+.)1A7%?9)G/'-*12.;.2&')1;A+.)3.+*C'/)6')3','5&%)2.)+*,-./.0%&%)-*12.3*4)

%)2'-*12.3*4)1;A+.E)+.+*)7%)6')*8/'8%*)%8'23%3'3)2'-*12.3*4)1;A+.9

!"!"#$%&'()&#*+,%-./(

H82*6%)6')2.)/'+*263/A+0%&A)2'+*4)1;A(2*4)8*4.C.&.E)+.+*)7%)6')*8/'8%5*),*I')5%)3.&)

8*4.C.&)(A3%)*6*7.)2*/,.52*4)65AJ.9)K.+*C'/)6')A3;/CA&')&')5%)1;A(2%)8*4.C.&)7%*)-*,AL'2)

2'+%,)8/A4%,),.6+%/.&AL%,)6%42.5%,.9)H;*,),'3*8*,),*I')6')-/*;&'/%3%)%6+.1)6;&'8*+.)

%5%)8/A4*4)6A8%*2%+.)8*4.C.&.)+*&%)&'M2%&')(A*)1;A+);.I.2)1.)+/%,%2.5%63%(+*)%63/.I%;.2&'9

!"0"#1-2-',3&%,4#*+,%-./(#(#5&)+6',(7-./(

K'J2%(+%,)-*63A-0%,.)+.*)D3*)6A)'+;.5%1.0%&.6E)+*,-/'6%&.NE)'+6-.21%&.#E)-*;'L.2&'E)

5%,%3%/.2&')%)2*/,.5%1.0%&.).,-5%3A8')%)J./,*2%&6+*)*7*4.L%;.2&'),A32*4)%)2'/.14*;%&'32*4)

6%42.5.E)*7/.CA&')6').A8%*6%42.5)%)2.)3.&)2.(%2)6')-*7*5&D.;.)(A&2*63)%)/.1A,5&%;*639)B.8.)

&')-*3/'72*).2.5%1%/.3%)+./.+3'/%63%+')4*;*/.)%5%)%8'23%O0%/.3%)4*;*/2%+.E);.I2*)&')/.6-*5.>

4.3%)/.1A,5&%;%,).A8%*1.-%6*,P9)Q.%,'E)2'/%&'3+*)6A).A8%*1.-%6%)+*&%)6').2.5%1%/.&A)-A2%)

/.12%J)DA,*;.E)7/A,*;.E)+/(.2&.E)-%D3.2&.E)-A0+'3.2&.)%)*63.5%J)2'I'5&'2%J)6%42.5.)+*&%)

R,.6+%/.&AR)+*/%62%)6%42.5)S)4*;*/9)K*)&')/.1A,5&%;*E)&'/)&')2.(%2)-/%+A-5&.2&.)S)62%,.2&.)

3.+;%J)6-*/2%J)A1*/.+.)3.+.;E)8.)6')2'),*4A)%17&'L%)%)-/.3'L%)1;A+*;%)-*-A3)45.62')45.17'E)

1;A+.),*7%3'5.E)I.,*/.)*+*5%2'E)DA,.)+5%,.3%1.0%&6+*4)A/'C.&.E)DA,.)+%D')%);&'3/.E)7A+')

-/*,'3.E)A8.5&'2*63)%)-/*,&'2.)A8.5&'2*63%)%)-*5*I.&.)62%,.2*4)*7&'+3.)%)7/*&2%)8/A4%9)

@)-*63A-+A).2.5%1')1;A+.)-*3/'72*)&')R*(%63%3%R)8*7%;'2%).A8%*1.-%6E)3.+*)8.)6')%1)2&'4.)

R%1;A('R)-/'8,'32%)1;A+) %5%)4*;*/) 6)2.&;'L*,),*4AL*,)/.1A,5&%;*DLA9)H;.),'3*8.)

-*6'72*)&');.I2.)-/%)-/*;'87%)3.&2*4)62%,.2&.E)2.+*2)+*&'4)&')-*3/'72*)%1*5%/.3%)45.6)

/'5';.232')*6*7')%)A(%2%3%)4.)(A&2%,)%)/.1A,5&%;%,9

!"8"#$%&'()&#&+/4%/(*%-./(#&+9(-.%(6:4

G%3.2&').A3'23%(2*63%)1;A(2*4)1.-%6.);/5*)&');.I2*)A)-*63A-+A)-/*0&'2');&'/*8*63*&>

2*63%)%2<*/,.0%&')+*&A)2*6%)3.&)1.-%6E).5%)%)A)8*+.12*,)-*63A-+AE)48&')&')-*3/'72*)8*+.1.3%)

2&'4*;A).A3'23%(2*639)H;*,).2.5%1*,)A3;/CA&')6').A3'23%(2*63M2'.A3'23%(2*63)6-*/2*4)

F)!""#$%%&'()*&'+*,-.*+/)%")",0/+1,'%2#+&"0,-0314+3/.5-%.#3%6,0135"'*!"1()>)T"9)F9)U"T"9
6 V18%1.2&')%)-*3%6+%;.2&')*8/'C'2%J)</'+;'20%&.)%5%)-*8/A(&.)</'+;'20%&.9
N)W,.2&%;.2&')8%2.,%+').A8%*6%42.5.9
#)G*;'L.;.2&')8%2.,%+').A8%*6%42.5.9
P)G/'8,'3)'+6-'/3%1')S).2.5%1')1;A+.),*I')7%3%)6.,*).A8%*1.-%69
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$%&'()$*'+$, %, +-'+.%, /$)0$120$3$20$, +%-204, 2$,-$2'*%.'/$204, 2$5'2042'-, ')-042$-$,

*(*%6,2$&(+2'-$3$20$,',7/'+$20$8,963/:%04,+4,04,.',/'045,(,(/';'2$.2(-,'.',$%&'(-(26'/$<

2(-,6(2+=(-,)$*'+%8,>(+6%*?',(34,$2$.')4,%=.0%5%0%,+.%12%@,A/4=342?'0+=%@,424/;46+=%@,

$-*.'6%&2%,',A(/-$262(<+6/%=6%/$.2%,$2$.')%,-$64/'0$.$@,$.',',3')%$.2(,B)'=$.2',*/4;.4&,

-4&'0$,*(&,*(34C$.(-,'.',-'=/(+=(*(-,)7(;,-(;%C'D,B)'5='D,*/4'2$=$@,=$&,04,2*/8,&'(,

+6/$24,-$;246(A(2+=4,6/$=4,%-462%6,%,(/';'2$.2%,6/$=%8,E)/$:%04,+4,A(6(;/$A+=$,',&/%;$,

64D2'5=$,&(=%-426$?'0$,/4)%.6$6$,$2$.')48

!"#"$%&'()*'$+,-.,&/,$'-0+1)2&34$534'6'7'

F&2(+',+4,2$,%63/:'3$204,04,.',+4,24=',&(;$:$0@,=(0',04,6/47$(,7'6',)$7'.04G42,$%&'(<

3'&4(,+2'-=(-,2$&)(/2'D,64D2'5='D,%/4:$0$@,&(;(&'(,'.',248,F3$,$2$.')$,=(/'+6',+4@,2$,

*/'-04/@,%,*(&/%50%,)/$=(*.(32'D,24+/4C$8,H$'-4@,=$7'2+=',*/(+6(/,)/$=(*.(3$,+4,+2'-$@,

64,+4,64-4.04-,6$=3'D,+2'-=',-(G4,'+6/$G'3$6',*(2$1$204,*'.(6$,6'04=(-,.46$,',&464=6'/$6',

43426%$.24,*(;/41=4,',64D2'5=4,=3$/(348,I$=(@,2$,*/'-04/@,=$&$,*'.(6,-$243/'/$,)$=/'.?'-$,

$3'(2$,5%04,+4,=$/$=64/'+6'5$2@,04&'2+6342,)3%=8,J2$.')(-,',(7/$&(-,2$&)(/24,+2'-=4,

-(G4,+4,').%5'6',6$=$3,)3%52',+';2$.@,+'2=/(2')'/$6',+4,+,=/(2(.(;'0(-,.46$@,64,2$,6$0,2$5'2,

%63/&'6',04+%,.'@,',%,=(04,3/'04-4@,(&/4:42',*(+6%*?',',-$243/',7'.',*(&%)46'8

2.6. Dekodiranje dijaloga

K'045,04,(,%63/:'3$20%,+$&/G$0$,(2(;,16(,04,7'.(,');(3(/42(,2$,$%&'(+2'-?',+*4=6/(<

;/$A+=(-,$2$.')(-,%)(/$=$,;.$+$8,L4=(&'/$204,&'0$.(;$,3'14,+*$&$,%,*(&/%504,A(246'=48

2.7. Analiza drugih tonskih signala

K$&',+4,(,*(&/%50%,=(04, 04,3$G2'04,)$,=/'-'2$.'+6'5=(, '+6/$G'3$204,%,+6$&'0%,*/'<

=%*.0$20$,(7$3'04+6',',(6=/'3$20$,=$)242'D,&04.$@,$,-$204,04,3$G2(,)$,=$)242',*(+6%*$=8,

I$=3(-,$2$.')(-,-(;%,+4,*/'7$3'6',/$)24,=(/'+24,'2A(/-$?'04,*(*%6,/$);(3(/$,%,*()$&'2'@,

6$=6(3$,(&/4:42'D,+6/(043$,2$,-04+6%,&(;$:$0$@,A/4=342?'04,;/$&+=4,-/4G4,2$,(&/4:42(0,

;4(;/$A+=(0,*()'?'0',;&04,04,$%&'()$*'+,+2'-.042@,(&04=,*/(+6(/'04,'.',=$/$=64/'+6'=4,*%?20$,

M,16(,-(G4,7'6',0$=(,3$G2(,)$,%63/:'3$204,(&/4:42'D,5'2042'?$,34)$2'D,%),-04+6(,&(;$:$0$@,

+304&(=4@,(=(.2(+6',&(;$:$0$,',+.'52(8

3. PROGRAMSKI ALATI

N4C'2$,/$2'04,(*'+$2'D,A(/42)'52'D,$2$.')$,(7$3.0$,+4,2$,/$5%2$.%,=(/'164204-,(&;(3$<

/$0%C4;,A(/42)'52(;,+(A634/$8,O,(7)'/(-,2$,6(,&$,+4,/$&',(,+*4?'B52(-,',%+=(-,)2$2<

+6342(<64D2'5=(-,*(&/%50%@,2$,6/G'16%,24,*(+6(0',-2(;(,*/(')3(:$5$,*/(;/$-$,',$.$6$,

)$,$%&'(A(/42)'=%8,H4=',(&,6/42%6%6$52(,*()2$6'0'D,04+%P,!"#$%&!'()*+,-.&/0*.12+324&

#+'(01,&!56&7*0,536+0124&$5,+0&/0*.12+3&!.16.*4&!89:.3;.

8"9"$:;$<).,=>3?,&+)/+$%05)3$<'@3?'13?AB$C,?+)3&$D"#

9,(3(-,/$&%,&46$.02'04,04,*/'=$)$2$,$*.'=$?'0$,#!&<+=.>/0*.12+32&$5,+0&<')0*'60*?4&

@.*2+01&ABC,63/6=4&#+'(01,&!56&7*0,536+012@,=(0$,2%&',2'),$.$6$,)$,(7/$&%@,$/D'3'/$204,

',*/(&%=?'0%,$%&'(&$6(64=$,/$).'5'6'D,A(/-$6$8



!"#

Radmilović, Kovač: O nekim mogućnostima korištenja zvuka u kriminalističkom istraživanju
Polic. sigur. (Zagreb), godina 19. (2010), broj 4, str. 403-416

$%&'()*+(,'(-.-*/010*23)+*-)40,567-(-8*3-,*1-9:-;1090<*-6-7-*&-*=/0>?%19%=*@,(%1&0/1,'*

-)40,.-7%(09-6-A*B,27,9%*567(0*&-*+,70230:-19%*0.+)6210<*>).,:-*C3(-73,7(-910*1%;%69%10*/)910*

%@%370*3-,*1+(A*(-&1-*+)D3%7-19-8*3(D3-19-E*0*567(0*3,90.-*2%*)36-19-9)*3,1701)0(-10*>).,:0*

0*1%;%69%10*7,1,:0*CF().*,4*1-+-9-19-8*>).*.-'1%7,@,123%*7(-3%8*>).,:0*3(-73,:-61,'*(-G

40,+(09%1,2-8*7,1,:0*.,F07%6-*0*26AEA*B,2%F10*567-(*.,;%*=0&:)?0=*',:,(*3,90*2%*1-6-&0*4)F,3,*

02+,4*(-&01%*'6-21%*.)&03%*060*4()','*9-3,'*.-230(-9)?%'*20'1-6-A*H)670567-(*9%*9%4-1*,4*

1-99-/0<*.,4)6-*,:,'*2,@7:%(-*3,90*,.,')?)9%*1-*9%41,.*.9%27)*26-'-19%*(-&60/070<*567-(-*

)*2%(09)8*+(0*/%.)*2%*.,;%*)*(%-61,.*:(%.%1)*)'-I-70*+-(-.%7(%*2:-3,'*567(-*&-2%F1,8*

0*,4.-<*/)70*)/013%*+(,.9%1-*1-*2-.,.*7,.*567()8*3-,*0*1-*)6-1/-1,.*10&)*567-(-A*J:0*

567(0*0.-9)*=+(%426)>-19%=8*3,9%*1%*.09%19-*0&:,(10*&-+028*:%?*26);0*&-*)'-I-19%A*K%3*3-4-*2%*

+,270'1%*;%69%10*(%&)67-7*49%6,:-19-8*567-(L567(0*2%*-370:0(-9)*.09%19-9)?0*&-+02*3,90*2%*,F(-I)9%A

M()'0* F6,3* -6-7-* 26);0* &-* +,F,69>-19%* 3:-607%7%* 3,(021,'* -)40,20'1-6-A*N:49%* 2%*

3,(027%*.,4)60*3,90*49%6)9)*1-*-.+607)4)*20'1-6-*O*(-&10*3,.+(%2,(0L%32+-14%(08*60.07%(08*

PQR*236,+,:08*4%360+%(0A*S-(.,1-9&%(0*0*%3:06-9&%(0*)1,2%*:0>%*F,9%*)*=2)<%=*0*.)36%*

210.3%*F%&*:0>0<*7,1,:-A*T*,:,.*2,@7:%()*1-6-&0.,*0*7-3:%*.,4)6%*3,90*2%*/%>?%*3,(027%*

)*7,1230.*27)4090.-*0*'6-&F%1,9*+(,4)3D0908*3-,*1+(A*!"#"!$%&%"'()*%@%370A

*+%,&#"-.)!"/0&'0%123&)%,4$)!45)!6*0.-*)'(-I%1*0*2+%37(-610*-1-60&-7,(8*)*27-1G

4-(41,9*0*+(,>0(%1,9*(%&,6)D090A*K,*9%*:%,.-*3,(027-1*-6-78*F%&*3,9%'*9%*1%&-.0260:-*F06,*

3-3:-*,&F069109-*@(%3:%1D0923-*-1-60&-*&:)3-A

B(,&,(0*1%30<*,4*1-9:-;1090<*.,4)6-*0*567-(-*,+02-1%*-+603-D09%*+(03-&-10*2)*1-*260D0*!"#:

"#%(5578--999:;)!"/0&'423&):)!<-.)!"/0&'123&):)!<-=4>7?"0:(5>?%G*"#A*UA*V#"#A

=?&@4%A8%B!)C)!&%7!)<!4>4%*+%,&#"-.)!"/0&'0%123&)%,4$)!45)!6
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!"#$%&'()#$%('*&+,-#$%&./-,-#01,-,)&+,-#12%(3-#)45'(

#$%$&'()*%$'(+,*-./0$1*,-/2$3,4*5,.(31/63,4*$&$7$*!"#$%&'()*+',-%.-#/01%*#$23*+24*+5#
6'+-%*,#789:#0,'/*2(*84&$93,+*0,./27/*8*719:*-,1/7/93,'*+$3/-8&$;/'/*1980,+:*#$/+()*,9$'*
$&$7)*0$,*<7,*=(*>/7/*9/%&'/9,*/1*/1&,?(3/@*-./+'(.$)*0,./27/*2(*-./+$.3,*1$*/1%9$'$3'(*/*-,>,&'A

<$3'(*-.(%+(73,4*1980$)*7(*3'(4,9,*6/<=(3'(*,%*/.(&(9$373/@*1980,9$)*<8+,9$*/*>.8+,9$:

B*-./&,?(3/+*4.$C0,3/+$)*-./0$1$3/+*0.,1*2(%$+*0,30.(73/@*$8%/,/2'(6$0$*D:E$9*

5$'&,9$F*G./+'(.*"*%,*G./+'(.*H)*+,?(*2(*9/%'(7/*-./+'(3$*7,4*$&$7$*8*-.,9(%>/*-,'(%/3/@*

5,.(31/63/@*-,278-$0$"":*I$23,*'(*0$0,*7(027*/*2&/0(*3(*+,48*279$.3,*-./0$1$7/*.(18&7$7(*

$8%/,,>.$%$*'(.*7,*2(*-,27/?(*2$+,*2&8<$3'(+*/2'(6$0$*3(,>.$J(3,4*/*,>.$J(3,4*$8%/,A

+$7(./'$&$:*K7,4$*'(*,9$'*.$%*2$+,*,23,93$*/35,.+$;/'$*,*,3,+(*<7,*$8%/,5,.(31/63/*$&$7/*

.$%()*$*6/7$7(&'$*2(*8-8=8'(*%$*-,2&8<$*,9(*%(+,5$'&,9(*3$*-./-$%$'8=/+*/37(.3(720/+*27.$A

3/;$+$*/&/*%$*2$+*/2-.,>$*%(+,9(.1/'8*-.,4.$+$*!"#$%&'()*+',-%.-#/01%*#$23*+24*+5.

4.1. Primjer 1

L8%/,1$-/2*'(*4,9,.*0,'/*'(*+$20/.$3*'$0/+*<8+,+)*>.8+,+*/*18'$3'(+:*#$*$3$A

&/1$7,.8* 2-(07.$* 9/%(* 2(* 6(7/./* 0$.$07(./27/63(* 5.(09(3;/'(* D!* -/0$F* /* 0,37/38/.$3/* <8+*

/13$%*"M*0N1:*#$0,3*0,./<7(3'$*+8&7/C&7.$*8*0,'(+*2(*3$&$1/*,-7/+$&3$)*1$*,98*2/78$;/'8*

-./&$4,J(3$*0,+>/3$;/'$*C&7$.$)*%,>/'(*2(*,6/<=(3/*1$-/2*2*-,7-83,*.$18+&'/9/+*4,9,.,+:*

L%(09$73/*-.,1,./*0,%*,9(*$8%/,,>.$%(*-./0$1$3/*28*3$*2&/;/*O:*P/'(9/*-.,1,.*-./0$18'(*

2-(07.$&3/*2$27$9*,3(6/<=(3,4*1980$*3$*2-(07.$&3,+*$3$&/1$7,.8*0,'/* '()*0$,*-,2(>$3*

+,%8&)*%/,*-.,4.$+$*!"#$%&'()*+',-%.-#/01%*#$23*+24*+5)*/*0,'/*2(*8*29$0,+*7.(38708*
+,?()*0$,*1$2(>$3*-.,1,.)*-,19$7/*/1*-.,4.$+$:*Q(23/*-.,1,.*-./0$18'(*,23,938*.$%38*

-,9.</38*-.,4.$+$)*0,'$*2(*2$27,'/*/1*%9$*%/'(&$:*R,.3'/*'(*%/,*3$+/'(3'(3*1$*-./0$1*8&$A

13,4*$8%/,2/43$&$*S*/19,.3,4)*,3(6/<=(3,4*1980$*0,'/*2(*,>.$J8'()*%,0*'(*%,3'/*%/,*.$%3(*

-,9.</3(*3$+/'(3'(3*1$*.(18&7$7*,>.$%(*S*,6/<=(3/*4,.3'/*2/43$&:

;<%=2#9>#?%@A',B'#C*&*+,*C#-%C,2<2#*1#@0D*&2:#E0B2,B2#%#3+0B2,B2

4.2. Primjer 2

T*,9%'(*2(*4,9,.*'(%9$*68'(*/2-,%*'$0,4*18'$3'$*/*>.8'$3'$:*U(,+$*'$0,*18'$3'(*/*<8+*

4,7,9,*8*-,7-83,27/*+$20/.$'8*.(&(9$373/*2/43$&*4,9,.$:*#$*2&/;/*V*9/%/*2(*.(18&7$7*,>.$%(:*

""* G./+'(./* 28 -.(81(7/* 2* /37(.3(7$W* F44G>((HHH8I*+',-%.201%*8*+C()*+',-%./01%*8*+C(;2DG<'-8F4D<#
A*"X:*O:*MX"X:
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$%&'()*+,-,(%.)*/-%0'*+1%0)23&'*%2(,1.%4*5+1-&)(%5*/6'1',2)+%/*7-%&'(%*0).)-*8,1'4*9'/.%*0).)-*

9,-&':4*)*9'/.)*+,-,(%.)*/-%0'*&'*;-61%<)*5,=%>?'.%5*2(30*/*1)28,(%&'6.%<*8,(,1,<@*A-%0)*&'*

3,B%=)&'.%*+1%0)2*62(@*CDE*0,<+)1)F%&'4*89&'*/'*.)*(1'<'./0,<*/-%&'93*,9*-%&'()*.)9'/.,*

+1%0)23&3*9()*)39%,%/&'=0)*G*)39%,%/&'=)0*+1%&'*,B1)9'*%*)39%,%/&'=)0*.)0,.*,B1)9'@*H%<'*

/'*+,/6%I'*-)0,*%*B12,*3,=)().&'*1'23-6)6)*%*3=%.0,(%6,/6%*)39%,,B1)9)@

!"#$%&'(&)#*+,-.,&/0102-0/&3#/-%"%&04&.%$0/&56.%-.%&#&726.%-.%

4.3. Primjer 3

J',<)*2)K6&'().*2)9)6)0*2)*)39%,L,1'.2%=)1)*&'*0,<+-'0/.,*/32(3=&'*%2*0,&'8)*

61'B)*%2(3?%*8-)/*+1)?'.'*,/,B'4*0,&3*/'*.+1@*/.%<)*3*.'0,<*38,/6%6'-&/0,<*,B&'063*89&'*

&'*8-)/.)*8-)2B)*%*I)<,1@*M).%&'*&'*6)0()*/%63)F%&)*,.'<,83?)()-)*%2,-%1).&'*1'-'().6.,8*

8-)/)4*,9.,/.,*6)0,*<)/0%1).%*8,(,1*B%-,*&'*.'<,83?'*%2-3=%6%@*N).)/*&'*+1%<&'.,<*89-%-
:#;&3<,;=2%"&367=2%;=#0-*7NAA:*;-61)4*<,83?'*,=%/6%6%*%*,()0)(*)39%,2)+%/@*O-)/.3*8-)2B3*
%2*38,/6%6'-&/0,8*,B&'06)*;-61%1)*/'*NAA*;-61,<4*)*1'23-6)6*&'*9)*5%21,.%5*8,(,1*G*3+36'*

0,&'*9%06%1)*,6<%=)1@*P(%<*&'*;-61,<*8-)/.)*<32%0)*8,6,(,*+,6+3.,*+,6%/.36)@*PB1)Q'.%*

/%8.)-*.%&'*5R%DS%5*0()-%6'6'4*>6,*.%&'*.%*+,61'B.,4*&'1*&'*F%-&*).)-%2'*1)23<-&%(,/6*8,(,1)@*

T*+,2)9%.%* /'*<,83* =36%* ,91'Q'.%* 'L'06%4* >6,* &'* .'%2B&'I.)*.3/+,&)()*0,9*;-61%1).&)@*

$%&'(,*.)*/-%F%*U*+1%0)2).*&'*+1,2,1*NAA*;-6)1/0,8*<,93-)4*)*9'/.,4*3*CDE*0,<+)1)F%&%4*

1'23-6)6*.&'8,(,8*1)9)@

!"#$%&>(&8.,"01%-.,&8!!&?"=2%&@&6$"%-.%-.,&.%$,&:65#$,&$%0&:%3$#2%.6+,/&3#/-%"%

4.4. Primjer 4

A-%0)*V*+1%0)23&'*(%>'/61303*CDE*0,<+)1)F%&3*%2(,1.,8*/%8.)-)*%*;-61%1).,8*/%8.)-)*

3*(1'<'./0,<*/-%&'934*0,9*,B1)9'*/%8.)-)*8,(,1)4*0,&%*/)91I%*&)0%*.%(,*23&).&)*%*B13<)@*

T*(1'<'./0,<*/-%&'93*+1(,*/'*=3&'*%2(,1.%4*.',B1)Q'.%*)39%,2)+%/4*)*%2)*.&'8)*/-%&'9%*

;-61%1).%*/%8.)-*%*6)0,*/-%&'9,<@*W)*6)&*.)=%.*/-3>)6'-&*3,=)()*0)0,*;-61%*+,6%/03&3*>3<*%*

B13<4*9,0*8,(,1*+,/6)&'*&)/.%&%*%*8-)/.%&%@
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!"#$%&'(&)*+&$,-.%/%0#12&3%&,01241#5%412&67#4$,5#8,98#&%6:#,,;/%:2

4.5. Primjer 5

$%&'()*)+,&'(-./0)123)'45+(,(6&/.7)'(4),0-.%8(8)49,(:0)(.:&4;<&5'0)=4>4,()4;490)

&-)80%0?4<;'0)=4>4,<&60).)9%&-&<&)(.84+.8(7);)4;<4><&5)6&%/05)+4>0@(</(),(-.5%/&>4;8&A)

B->4,<&)/0)=4>4,)8&C7)5.8(<7)<0,(-=4>&/08(<)&)5(;'&,(<)9.'45)+,4508()<()(.84+.8.A)D('4<)

E%8,&,(</()54=.@0)/0),(-.5&/0>(</0)=4>4,(A

!"#$%&<(&=#"8/#/%412&;6$2&%68,.68%&#&.,52>%412&1%94,>2&?,5,/%

4.6. Primjer 6

$%&'()"F)+,&'(-./0)123)'45+(,(6&/.).);%.G(/.)'(:)&->4,<&)(.:&4-(+&;);(:,H&);0=50<80)

=4>4,();<&5%/0<4=);)+,05(%45),(-&<45);<&5(</()&)+,&;.8<&5)9,.545).);<&56&A)I&%8,&2

,(</05);0).'%(</()9,.57)()+4/(G(</05)(5+%&8.:0)JK(&<L):49&/0);0)94%/&)4:<4;);&=<(%2M.5)

<();<&56&7)4:<4;<4)94%/()G./<4;8)=4>4,(A

!"#$%&@A(&B,52>%412&?"%94,>2
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4.7. Primjer 7

#$%&'()(%""%*+(,$-$./%01%0/2%013./4%301'/5$.01%677%8'9+$:%;5(4%01%8'9+/4%<&*012./%

<,'/.01.%='$&.(%-5<,%(-%91'15(-/+$%<%&/>(?%$%(-'<@1.%01%='$&%*+(&'<2,(5$.1%/&/>1:%A%/5301%01%

301'/5$.01%8'9+$%*+(,$-$./%BCD%,/4*$+$)(0/4%E.1/>+$F1./%G%/>+$F1./H:

!"#$%&''(&)*+",-%.*+&)!!&/"01%&2&3$"%.*%.*+&4"%5.,4&6-3$%&0+"+-#6,1%&$%,&7%5$#1%*38+4&5#4.%"%

!"#$%&'()*%&

I/&9/01%&95$+.1%*/9+1>1%$'(%(%4/=<J./&9(%,/+(291.0$%-5<,$%<%,+(4(.$'(&9(@,/4%(&9+$K(5$.0<?%

,$,/%<%*/3+<@0<%/9,+(5$.0$%(%(&9+$K(5$.0$%,$-.1.(L%301'$?%9$,/%(%<%*/3+<@0<%<95+F(5$.0$%

(&9/5019./&9(%.0(L/5(L%*/@(.(91'0$:%M5<,%01%&95$+.$%*/0$5$%,/0$%.$&%*1+4$.1.9./%/,+<K<01?%

$%4./=(%.01=/5(%$&*1,9(%4/=<%&1%,/+(&9(9(%<%(&9+$K(5$.0<:

N%/5/4%+$3<%*+(,$-$.(%&<%.1,(%O/+1.-(@.(%$'$9(%(%4/=<J(%O/+1.-(@.(%*/&9<*)(%&%9+$C

=/5(4$%-5<,$?%$%,+/-%*+(,$-$.1%*+(401+1?%314/.&9+(+$.%01%013$.%/3%.$@(.$%(&9+$K(5$.0$%

-5<,$%G%*/>/'02$.01%E*/-(9(5.$%4$.(*<'$)(0$H%@<0./&9(%(%+$-<4'0(5/&9(%$<3(/-$*(&$:%;5/%

>(%9+1>$'/%>(9(%.$0@12J1%*/3+<@01%+$3$%$<3(/O/+1.-(@$+$?%>('/%3$%&1%/>$5'0$%<%,+(4(.$'(C

&9(@,/4%(&9+$K(5$.0<%('(%<%,$-.1./4%*/&9<*,<:%;&9$'$%*/3+<@0$%$.$'(-1%-5<,$%&$4/%&<%

.$-.$@1.$%<%P:%*/='$5'0<:

Q'0<@.(%*+/>'14%<%(4*'141.9$)(0(%/51R/5(L%419/3$%&<%4$91+(0$'./C91L.(@,1%*+19C

*/&9$5,1%-$%,5$'(919.<%+1=(&9+$)(0<%(%*/L+$.<%-5<,$?%3/,%01%(.O/+4$9(@,$%*/3+2,$%-$%/5/%

*/3+<@01%O/+1.-(,1%*+('(@./%013./-.$@.$%(%3/&9<*.$:%M>/=%*/9+1>1%/>+$31%51'(,1%,/'(@(.1%

(.O/+4$)(0$% <% +1$'./4%5+141.<?% */9+1>.$% &<% +$@<.$'$% &% >+-(4%*+/)1&/+(4$?% 51'(,/4%

+$3./4%414/+(0/4%(%51'(,(4%,$*$)(919/4%95+3(L%3(&,/5$:%N%+$@<.$'<?%51J%(%&9$.3$+3.$%

$<3(/,$+9()$%-$3/5/'0$5$%+$-./'(,1%*/9+1>1%/>+$31%$<3(/&(=.$'$:%S$&./%01%3$%&<%*/K1'0.1%

29/%,5$'(919.(01%$<3(/,$+9()1%&%(&9/5+141./4%35/&401+./4%,/4<.(,$)(0/4%<'$-%G%(-'$-:%

I+/=+$4&,(%$'$9(%&<%5+'/%3/&9<*.(:%S13$.%/3%.$0*/-.$9(0(L%(%(-+$-(9/%3/&9<*.(L%*+/=+$4C

&,(L%$'$9$%01%)9&:#-+;<,1+.5#=5&>3?#,&:%@,1%0,1AB&C+15#,.&DEF?%*+(,$-$.%<%/5/41%+$3<:%

6+<=(%9$,$5%$'$9?&9G)>H&9%7@1#?4+&<,1+.5#=5%.$0,/4*'1,&.(0$%01%*+/O1&(/.$'.$%/*)(0$?%

,/0$%.<3(% -$&1>.1% &/O951+&,1%*$,191%-$%,/41+)(0$'.$%IT% +$@<.$'$%,$/% (% &5/01%5'$&9(91%

L$+351+&,/%&/O951+&,1%&<&9$51:%M$%&.(4$.0$?%3$.$&%&1%<='$5./4%,/+(&91%+$-.1%5+&91%3(=(C

9$'.(L%&.(4$@$%E3(,9$O/.(H%,/0(%O/+4(+$0<%(-'$-.(%$<3(/O/+4$9%-$*(&$%E:4*P%('(%:U$5H%,/0(%&1%

3(+1,9./%<@(9$5$%<%+$@<.$'/%+$3(%3$'0.01%/>+$31:%A-<-19./%01%5$K.$%,5$'(919$%+1*+/3<,)(01%

-5<,$%*$%01%*/9+1>./%,/+(&9(9(%,5$'(919.1%-5<@.(,1%('(%&'<2$'()1?%,$,/%>(%&1%4/='1%</@(9(%(%

.$04$.01%8.1&1%<%$<3(/&(=.$'<:%N-%9/%01%*/9+1>.$%(%,5$'(919.$%/&9$'$%&9$.3$+3.$%$<3(//C
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$%&'()$*$+,)$*-(.(/(0)'12%*3*4(0)!"#$%&#)1)5/1.4*6)7(8&9&4()*$%&'()$%&95,(8/-()*54*8+)
5+8%&'&4*:)(+91*3*%&4;1.4*:)/(<*%(,*%1-(0)2*-1)<1)'*:(*)*<%(=18(,1)(+91*'(,&%1-(/&)+)
91:1,(/4*')*</12+)>6?(80)6'$@)1)9%+:1)91:1,(/41)(+91*3*%'(,1A6)B(2*=&%)-&)$*,%&<4()*$%&C
'();()(4(/*:4+)*<%(9+)51:4(/()$*$+,)'(:4&,*3*4(0)2(;&,*3*4(0):%('*3*4()1)5/1.4*0)-&%)
5&)$%1$%&'/-&41)(4(/*:41)(+91*+;*%D1);(,1')91:1,(/1;1%(-+)1)$%1/(:*=(8(-+);()3*%&4;1.4&)
$*5,+$2&)+)91:1,(/4*')*2%+E&4-+6

F8(-)%(9)$%&95,(8/-()$*2+G(-)9()5&)+2(E&)4()$*5,*-(4-&)4&+$1,4&)$*,%&<&)2*%1G,&4-()
;8+2()+)*,2%18(4-+)1)%(;-(G4-(8(4-+)2(;4&41H)9-&/()1)19&4,1ID1%(4-+)4-1H*81H)$*.141,&/-(6)
J%12(;(4&)5+)1)4&2&)*9)2*42%&,41H)'*:+K4*5,1)1)3*%&4;1.41H)$*5,+$(2()2*-1)5+)8&K)9(4(5)
9*5,+$416)L;)'(4-&)4($*%&)'*:/&)<1) 5&) $%&'*5,1,1) $*5,*-&K&)*<-&2,184&) >'(,&%1-(/4*C
,&H41.2&)1)2(9%*852&A)1)5+<-&2,184&)>$%1-&)58&:()$%&9%(5+9&A)$%&$%&2&)1)*8+)8%5,+),%(:*8()
'*:/*)<1)5&)9-&/(,4*)2*%15,1,1)+)2%1'14(/15,1.2*')15,%(E18(4-+6

LITERATURA

"6)M&D2&%0)B60)N&55&40)O60)P%1:*%(50)Q6)>RSSTA6)'(&%)*+,-.!%#/%&-0%&+1,#2+()-3*+)4-'(&5#)2-
'%#26&%*-#)7-8#6**+#)-9+:26&%-9(7%"*;)M%15<(4&U)J%*D&&914:5)*3)V4,&%5$&&DH6

R6)W1D2%&1,&%0)O6)>"XTYA6)<#)7=6,>-7%&-?()*267+(2%,>)+,/6)OZ4DH&4U)[(+%)\&%/(:6

@6)P3%*&%&%0)[6)>RSS@A6)@67+2(&$A+)*2&65%)2#"-B(&%)*+,-*!%#/%&-&%,(4)+2+()6)LU)]L^F[J]]C
Q_)>RSS@A6)[?1,;&%/(490)P&4&8(6

!6)P*+$&//0)O60)̀ (<(D20)M60)O(-9(20)J60)M(+':(%,4&%0)a6)W6)>RSSTA6)C6&&%)2A"%D%"-7+*,&+5+-
)#2+()-#)7-*!%,2&#"-!&(1"%-#)#"$*+*-+)-56"2+A,>#))%"-%"%,2&+,#"-*2+56"#2+();)BH&)N*+%4(/)
*3),H&)bD*+5,1D(/)[*D1&,c)*3)b'&%1D(0)"R!>#A0)@"!R6C@"#Y6

#6)P%1:*%(50)Q6)>RSSYA6)@!!"+,#2+()-(B-EF'-C&+2%&+()-+)-'(&%)*+,-@67+(G-0+7%(G-C(5!62%&-
#)7-?%"%,(556)+,#2+()-#)#"$*+*6)d*%&451D)[D1&4D&)V4,&%4(,1*4(/0)"eY>RC@A0)"@e6C"!#6

e6)P%1:*%(50)Q6)>RSSYA6)@!!"+,#2+()*-(B-EF'-9%2>(7("(4$-+)-'(&%)*+,-@67+(-@62>%)2+,#2+()G-
@E.-.CAHIAJKK-L(&/+)4-4&(6!-()-'(&%)*+,-@67+(6)a*%25H*$)f)BH&)J%(D,1D&)*3)b+91*)
d*%&451D6)b+5,%1(0)\1&44(6

Y6)_&=&8&%0)O6)>RSSXA6)3D(7-6-B(&%)M+N)6-B()%2+/6-+-#/6*2+/66)[2%1$,()1;)2*/&:1-()d*%&4;1.4()
3*4&,12()1)(2+5,12()4()]9+2(D1-52*C%&H(<1/1,(D1-52*')3(2+/,&,+)+)g(:%&<+6

T6)N&/(2*81K0)B6)>"XYTA6)OD6/G-*"6>G-#&>+2%/2()*/#-#/6*2+/#6)g(:%&<U)h2*/52()24-1:(6

X6) J(81G1K0)M60)O*9/c0)W60)\&1K0) J6) >RSSeA6)P&+5+)#"+*2+/#- J;) g(:%&<U)P*/9&4)'(%2&,14: 
f)B&H41.2()24-1:(6

"S6)?%>)+N/#-%),+/"(!%7+Q#6)>"XY@A6)V\6)58&;(26)g(:%&<U)_%8(,521)/&2512*:%(3521);(8*96

""6))i(+H(%0)P60)`&21K0)b60)^*//&%C`+,;0)g6)>RSSTA6)@)#"+M#-MD6N)(4-*+4)#"#-)%/#7-+-7#)#*. 
F5'1)H%8(,521)51'$*;1-)*)4(5,(81)I;12&U)7(5,(8()I;12&);()$%1%*9*;4(45,8&4+)$15'&4*5,6)
g(:%&<U)g<*%412)_%8(,52*:)I;12(/4*:)9%+G,8(6

"R6)>22!RSSTTT;B(&%)*+,#67+(;(&4S'(&%)*+,@67+(;(&4S.#5!"%*;>25")C)"S6)#6)RS"S6

"@6)>22!RSS,*"6;,*%;(4+;%76S262(&7%5(*S.!%,2&(4&#5U%#7+)4S+!#SB(&5#)2*;>25")C)"S6)#6)RS"S6

"!6)>22!RSS%"%5%)2;>&S#&2+/"+S1"%SJKVK C)"S6)#6)RS"S6

"#6)>22!RSSTTT;T#5;>&S#&>+D#SW&(QXJS03P@YZF;>25" C)"S6)#6)RS"S6
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$%&&'()

!"#$%$&'()*%$#+,$-.'/#)01+'2+,)3

On Some Aspects of Using Sound in Forensic Investigation

*+,-'.&-/0-1+.2-3'3,(-.2-1/-,&3+'2.4,-1+,-5,6,22.1)-1/-.&3(/7,-1+,-%2,-/0-1+/2,-.57,21.8'1.7,-&,19

+/:2-'5:-1//;2-<+.6+-'(,-&/21-':,=%'1,-0/(-23,6.>6-1)3,-/0-,7.:,56,-6/55,61,:-<.1+-6,(1'.5-1)3,2-

/0-6(.&.5';-'61.7.1.,2?-@5-/1+,(-</(:2A-6(.&.5';-.57,21.8'1./52-/01,5-3(/7,-0(%.1;,22-:%,-1/-1+,-0'61-

1+'1-1+,-'33;.,:-&,1+/:2-'5:-1,6+5.=%,2-/0-6/;;,61./5A-3(,2,(7'1./5A-'5';)2.2-'5:B/(-'22,22&,51-

/0-,7.:,56,-C1('6,2D-0'.;-1/-3(/:%6,-1+,-1)3,-/0-,7.:,56,-6/52.:,(,:-1)3.6';-0/(-6,(1'.5-6(.&,2?-@1-

+'2-E,6/&,-/E7./%2-1+'1-';/582.:,-<.1+-0//13(.512-'5:-26,51-,7.:,56,A-.5-1+,-F,3%E;.6-/0-G(/'1.'-

1+,(,-.2-'5/1+,(-%56/7,(,:-'(,'A-.?,?-'%:./-0/(,52.62?-*+,-2/%5:-.2-5/1-/5;)-'5-.&&'5,51-3'(1-/0-

/%(-,7,():')-;.0,-H-.1-6'5-3;')-'5-.&3/(1'51-3'(1-.5-6/&&.11.58-6(.&,?-@5-&'5)-6'2,2-2/%5:-'5';9

)2.2-6/7,(2-:.00,(,51-'23,612-/0-6(.&,-.57,21.8'1./5?-*+,-3'3,(-:.26%22,2-1+,-&'I/(-.22%,2-/0-'%:./-

0/(,52.62-'2-<,;;-'2-1+,-'33;.6'1./5-/0-6/&&,(6.';;)-'7'.;'E;,-6/&3%1,(-3(/8('&2-'5:-1//;2-%2,:-

0/(-'%:./-0/(,52.6-3%(3/2,2?

Key words:-2/%5:A-'6/%21.62A-'%:./-0/(,52.62A-6(.&,-.57,21.8'1./5A-J/%(.,(-'5';)2.2?


