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!"#$%&'"$&( )$%*+,-*+( +./$0$,$)12( .+)3&13( )$'$/45,-)+6+( .+'$0$)13( 7$,+'$*58(

9:$'$/45,-)+$(.+'$0$)1$;(– ')$<)33(=+/>5(%"#$%&'+'5)13(1(./+3',$)13(.%1?17$%*+6+(

>1/5(,17)+%&1(@ABC(1)01'10"5,-)53D(*+)*/$&)+-7"'%&'$))53(=+/>5(0$2%&'12(1(.+%&".*+'D(

.$/$05'5$>E?( 1)01'10+>( ./1( .+>+#1( )$'$/45,-)E?( %/$0%&'( +4#$)138( @2]. F/1( G&+>(

%"#$%&'"H&(%,$0"H#1$(=+/>E(./+3',$)13()$'$/45,-)E?(%/$0%&'(+4#$)13(@IBJ

! 0'165&$,-)E$( 1,1( *1)$%1*5J( K$%&ED( >1>1*5D( .+LED( .+?+0*5D( 'L6,30D( >5)$/5(

0$2%&'12MC

! 5*"%&17$%*1$(?5/5*&$/1%&1*1(6+,+%5(7$,+'$*5J(75%&+&5D(1)&$)%1')+%&-D(/1&>(1(0/8C

! &5*&1,-)+-*1)$%&$L17$%*1$C

! +,-=5*&+/)E$C

! ./+%&/5)%&'$))+-'/$>$))E$(?5/5*&$/1%&1*1;

! 1(0/"61$8

9N$/45,-)+$( .+'$0$)1$;( '*,H75$&( '$/45,-)E$( /$5*O11D( &5*1$( *5*( 6+'+/$)1$D(

/$561/+'5)1$()5(%,+'5D(L5.+>1)5)1$('$/45,-)+6+(>5&$/15,5(1(&808(

P5K053( 1L( .$/$71%,$))E?( =+/>( ./+3',$)13( )$'$/45,-)+6+( 1( '$/45,-)+6+(

.+'$0$)12 >+K$&( 4E&-( ./$0%&5',$)5( '( '10$( ./+O$%%5D( )$./$/E')+( 1L>$)3H#$6+%3( '+(

'/$>$)18(N/$>$))E$(1(75%&+&)E$(?5/5*&$/1%&1*1(05))E?(./+O$%%+' +&,175H&%3(0/"6 +&(



Q+,+0$K)E2()5"7)+-&$?)17$%*12('$%&)1*(R!SS-51038

0/"658( !"#$%&'"H&( /5L,17)E$( %.+%+4E( /$61%&/5O11( 1( 1L>$/$)13 G&1? ?5/5*&$/1%&1*D

+0)5*+D */52)1$(L)57$)13(./1(G&+>(%,$0"H#1$:

! 75%&+&5(0'1K$)13(.5,-O$'(/"*(T 12 UO(@4,5];

! 75%&+&5 K$%&+' /"* 1(75%&+&5(0'1K$)13('(O$,+> T AV(UO [5-8];

! 75%&+&5 1L>$)$)13(>1>1*1(,1O5(T W(UO [9];

! %*+/+%&-( 0'1K$)13( 6,5L(T( XVV( 6/50"%+'Y%$* Z0,1&$,-)+%&-( =1*%5O11 '( +0)+>(

.+,+K$)11([(\]V(>%M [10];

! +*+,+(^0% G)$/6$&17$%*+2(%+%&5',3H#$2(/$7$'+6+(%16)5,5(,$K1&('(015.5L+)$(AVV-

]VVV(UO [11].

_5*1>( +4/5L+>D( 1L( &$+/$>E P+&$,-)1*+'5 %,$0"$&D( 7&+ 0,3( 1%*,H7$)13

L)571&$,-)E? .+&$/-( 1%?+0)+6+( %16)5,5( 75%&+&5( 01%*/$&1L5O11( 1%%,$0"$>E?( '( 05))+2(

/54+&$( )$'$/45,-)E?( 1( '$/45,-)E?( %16)5,+'( 0+,K)5( 4E&-([( \ 5 *50/+'Y%$*( 1([( AV( PUO(

%++&'$&%&'$))+. `0)5*+ 0,3( 4+,$$( 0$&5,-)+6+( 1%%,$0+'5)13 1( 1%*,H7$)13( .+&$/-

)$+4?+01>+(.+'E<$)1$(05))E?(75%&+&(0+(AVV(*50/+'Y%$* Z%1%&$>5(abcdefM(1(\V(PUO8

N1L"5,1L5O13( .5/5>$&/+'( 05))E?( %16)5,+'( .+L'+,3$&( .+'E%1&-( G==$*&1')+%&-(

1)&$/./$&5O11( 1( +4g$*&1')+2( +O$)*1( 05))E?8( `4g$*&1')53( +O$)*5( .5/5>$&/+'(

)$'$/45,-)+6+ 1('$/45,-)+6+ %16)5,+' )$+4?+01>5(0,3(/$<$)13 L5057 [12]:

! 4$L+.5%)+%&1 Z+./$0$,$)1$(,K1D('+L4"K0$))+%&1, )5>$/$)12 1(0/8);

! /5%.+L)5'5)13(3LE*5(K$%&+' [6, 13];

! >$01O1)%*+2(1(.%1?+,+617$%*+2(0156)+%&1*1 Z4+,$L)-(F5/*1)%+)5 [4], <1L+=/$)13D(

5,*+6+,1L>(@7B(1(0/8M;

! .+'%$0)$')+6+(+4#$)13 ,H0$2(%(*+>.-H&$/+>(1,1(0/"61>(+4+/"0+'5)1$>C

! /+4+&+&$?)1*1(1 &808

`4g$*&1')53( +O$)*5( >+K$&( +%"#$%&',3&-%3( %( .+>+#-H( G*%.$/&5( '(

%++&'$&%&'"H#$2( +4,5%&1( 1,1( >+K$&( 4E&-( 5'&+>5&1L1/+'5)5( %( .+>+#-H( G*%.$/&)E?( 1(

./+0"*O1+))E?(./5'1,(1,1(0/"61?(%.+%+4+'(5'&+>5&1L5O11(./1)3&13(/$<$)138

h,1&$,-)+%&-( 1%%,$0+'5)12D( L5.1%5))E?( )5( '10$+( 1Y1,1( 5"01+( >5&$/15,D( >+K$&(

0+%&165&-( )$%*+,-*1?( 75%+'8( N( +4#$>( %,"75$ *+,17$%&'+( +&%7$&+'( 05))E?( 0,3(

'1L"5,1L5O11 N:

N = 3600 i(F i L &+7$*, (1)

60$(L – 0,1&$,-)+%&-(1%%,$0+'5)13('(75%5?D(! – 75%&+&5(+&%7$&+'('(%$*")0"8

_5*D( )5./1>$/D( ./1( %&5)05/&)+2( 75%&+&$( '10$+*50/+'( F=25 *50/+'Y%$*( 1(

0,1&$,-)+%&1('10$+>5&$/15,5(L=](75%+'(*+,17$%&'+(&+7$*(0,3(+&+4/5K$)13J
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N = 3600 i(\](i(](j(W8]iAV
5
&+7$*8

F/1( %&5)05/&)+2( 75%&+&$( 01%*/$&1L5O11 5"01+ %16)5,5 FN$")%jAAV\]( UO 1(

0,1&$,-)+%&1(5"01+>5&$/15,5(L=5 75%+':

N = 3600 i(AAV\](i(](j(\iAV
8
&+7$*8

F/1(G&+>(+4g$>(05))E?(0,3('1L"5,1L5O11J

V = N i BYk(452&D (2)

60$(B – *+,17$%&'+(41&()5(+01)(+&%7$&(Z5)6,8(bits per sample).

N(05))+2( /54+&$( ./$0,565$&%3( +4L+/(>$&+0+'( 1 5,6+/1&>+' '1L"5,1L5O11( 05))E?

4+,-<+6+( /5L>$/5D( .+L'+,3H#1? G==$*&1')+( +&+4/5K5&-( +&%7$&E( '$/45,-)+6+( 1(

)$'$/45,-)+6+( .+'$0$)12( *5*( ./+O$%%+'D( 1L>$)3H#1?%3 '+( '/$>$)1C( ./$0%&5',3H&%3(

/$L",-&5&E(/5L/54+&*1(1(1%%,$0+'5)13(?5/5*&$/1%&1*()$*+&+/E?(1L(G&1?(>$&+0+'.

<(-6(-5$:$./'012/'13// -14456 &(27=(>($)1'*+)1

N(*57$%&'$(05))E?(+()$'$/45,-)+>(1,1('$/45,-)+>(.+'$0$)11(>+6"&(4E&-(+&%7$&E(

)$*+&+/+6+(./+O$%%5(S '+( '/$>$)1D( 6/5=1*(*+&+/+6+()$+4?+01>+(.+%&/+1&-( Z/1%8( AD( /1%8(

3, 5). N1L"5,1L5O13( 05))+6+( ./+O$%%5( >+K$&( +%"#$%&',3&-%3( %( ">$)-<$)1$>( 1( 4$L(

">$)-<$)13(/5L>$/)+%&1(05))E?(Z&54,8(AM8(!)1K$)1$(/5L>$/)+%&1, '(%'+H(+7$/$0-, >+K$&(

+%"#$%&',3&-%3( )5( "/+')$( '1L"5,1L5O11( 1Y1,1( )5( "/+')$( +4/54+&*1( 05))E?8( F/+4,$>5(

+&+4/5K$)13(05))E?(4$L(1?(./$0'5/1&$,-)+2(+4/54+&*1(1("./+#$)13(*/1'+2(L5*,H75$&%3(

'(+6/5)17$))+%&1(/$%"/%+'(G,$*&/+))+2('E71%,1&$,-)+2(>5<1)E(ZlNQM8(_5*D(./1(B=16 '(

%++&'$&%&'11( %( Z\M( )$+4?+01>+( +&+4/5L1&- V = 2iAV
8
i16/8 = 4iAV

8
452&(m( V8IS( U4(

1)=+/>5O118



Q+,+0$K)E2()5"7)+-&$?)17$%*12('$%&)1*(R!SS-51038

n1%8(18(U/5=1*(1%?+0)E?(05))E?(S; 7$/)E>1(&+7*5>1(.+*5L5)E(&/$4"$>E$(+&%7$&EC(

*/5%)E>1(– )$&+7)+ 'E4/5))E$(+&%7$&E8

F/1( G&+>( +O$)*5(1%.+,-L+'5)13( /$%"/%+'D( 1%.+,-L"$>E?(lNQ(0,3( '1L"5,1L5O11D(

.+*5L5,5D( 7&+( ./1( /5L>$/$( 05))E?( '%$6+( AVV( P4( 1?( +&+4/5K$)1$( L5)1>5$&( +*+,+( AVV(

%$*")0D( /5L>$/( 'E0$,$))+2( .5>3&1( `op( +*+,+( WV( Q4( Z/1%8( \D 5M8( _$>( )$( >$)$$D(

'1L"5,1L5O13( 05))E?( >+K$&( +%"#$%&',3&-%3( G==$*&1')+( %( .+>+#-H( '%&/+$))E?( '(

./+6/5>>)"H( %/$0"D( &5*"H( *5*(Microsoft Visual StudioD( %/$0%&'8( :5./1>$/D( *+>41)5O13(

414,1+&$*( Cqq( 1( 8NET Framework .+L'+,3$&( L5.1%E'5&-( +&%7$&E( 05))E?( %( .+>+#-H(

./3>+6+( 0+%&".5( *( .5>3&1( +4g$*&5( &1.5( MapViewOfFile 1( .+%,$0"H#$6+( 0+%&".5( *(

+4g$*&"(1L+4/5K$)13(InteropBitmap Z/1%8(I, 4).

5M 4M

n1%8(28(5M(`O$)*5(./+1L'+01&$,-)+%&1(.+%&/+$)13(05))E?(%(.+>+#-H(ras(%/$0%&'5>1(

8tuv(wxyz{|}x~C(4M(!/5')$)1$(./+1L'+01&$,-)+%&1(./+O$%%+/+'(�as(1(ras [14].

_5*K$(%"#$%&'"$&(.5/5,,$,-)53(/$5,1L5O13(05))+6+(>$&+05D(.+L'+,3H#53(%&/+1&-(

1(>5%<&541/+'5&-(0+(AV
8
&+7$*()5()+"&4"*$(�{��(�y�����{(�k\V( @15B8(:$0+%&5&+*(05))+6+(

>$&+05( L5*,H75$&%3( '( &+>D( 7&+( /5L>$/( '1L"5,1L1/"$>E?( 05))E?( +6/5)17$)( /5L>$/+>(
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+.$/5&1')+2(.5>3&1(%1%&$>E(1(./1(.+%&/+$)11(05))E?(.+0(./+O$%%(4"0$&(./+1L'+01&-%3(

.+.E&*5('E0$,$)13(&5*+6+(+4g$>5 .5>3&1D(*5*+2 L5)1>5H&(05))E$D(7&+('EL+'$&(4+,-<"H(

L56/"L*"( +4#$2( `op( 1( "'$,171&( '/$>3( +&+4/5K$)13( 05))E?D( &+( $%&-( %0$,5$&( /54+&"(

./+6/5>>E( )$G==$*&1')+28 _5*K$( )$+4?+01>E( 5,6+/1&>E( .+%&/+$)13( */1'E?( >$K0"(

&+7*5>1D( &5*( *5*( >$&+0( .+L'+,3$&( +&/1%+'E'5&-( &+,-*+( &+7*1. �>$H#1$%3( '( +&*/E&+>(

0+%&".$( 414,1+&$*1( 8tuv( 0,3( '1L"5,1L5O11( 05))E?( &5*K$( .+L'+,3H&( ./+1L'+01&-(

G==$*&1')+$(.+%&/+$)1$(6/5=1*+'8(_5*D(%(.+>+#-H(414,1+&$*1(DynamicDataDisplay 4E,+(

.+%&/+$)+(+*+,+(XiAV
5
&+7$*8(h/"61$(414,1+&$*1(0$>+)%&/1/"H&(5)5,+617)E$(/$L",-&5&E8

B!26$3!(1

!/5')$)1$(>$&+0+'('1L"5,1L5O11(05))E?

Q$&+0E F/1>$/(>$&+0+' h+%&+1)%&'5 :$0+%&5&*1

F/3>+2(0+%&".(

*(.5>3&1

MapViewOfFile+Inter

opBitmap

F+L'+,3H&(G==$*&1')+(

%&/+1&-(4+,-<1$(

>5%%1'E(&+7$*

:$+4?+01>E(

5,6+/1&>E(

.+%&/+$)13(*/1'E?(

>$K0"(&+7*5>1

�>$H#1$%3(

%/$0%&'5

414,1+&$*1(8NET

DynamicDataDisplay,

Oxyplot, ZedGraph 1(

0/8

�E%&/+$(.+%&/+$)1$D(

"0+4)+$(1%.+,-L+'5)1$(

1(/5L/54+&*5(

:$+4?+01>E(

5,6+/1&>E(

">$)-<$)13(

/5L>$/)+%&1(05))E?

�../+*%1>5O13
�,6+/1&>(byz{x–

Douglas–Peucker

o)571&$,-)+$(%)1K$)1$(

/5L>$/)+%&1
F+&$/3(05))E?

h$O1>5O13(

(downsampling)

�5%&+&)E$(>$&+0E
:$L)571&$,-)+$(

%)1K$)1$(/5L>$/)+%&1
F+&$/3(05))E?

Q$&+0E(56/$65O11
o)571&$,-)+$(%)1K$)1$(

/5L>$/)+%&1

N+L>+K)53(.+&$/3(

05))E?

!/$01( >$&+0+'( 5../+*%1>5O11( */1'+2( 5,6+/1&>( Ramer–Douglas–Peucker 1( $6+(

/5L)+'10)+%&1( 0$>+)%&/1/"H&( ,"7<1$( .+*5L5&$,1( &+7)+%&1( 1( ./14,1K$))+%&1( *(

+/161)5,-)+2( */1'+2( @16]. `)( +%)+'5)( )5( /$*"/%1')+>( 'E71%,$)11( .$/.$)01*",3/)+6+(

/5%%&+3)13( >$K0"( 1%?+0)+2( 1( 5../+*%1>1/+'5))+2( */1'+2D( .+%&/+$))+2( %( >$)-<1>(

*+,17$%&'+>(&+7$*(1()$(05,$$D( 7$>()5 '$,171)" ? +&(1%?+0)+2(*/1'+2D( 60$ ? – '$,171)5

+<14*1D( %( .+>+#-H( *+&+/+2( >+K)+( '5/-1/+'5&-( /5L>$/( 'E?+0)E?( 05))E?8( !,+K)+%&-(

5,6+/1&>5 Ramer–Douglas–Peucker /5')5 O(n· log n) 1 O(n
2
) '(,"7<$>(1(?"0<$>(%,"753?(

%++&'$&%&'$))+. _5*K$(%"#$%&'"$&(G==$*&1')53(.5/5,,$,-)53(/$5,1L5O13(05))+6+(>$&+05(
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[17B8( :$%>+&/3( )5( G&+D( )$0+%&5&+*( 05))+6+( 5,6+/1&>5( L5*,H75$&%3( '( %,+K)+%&1(

)5?+K0$)13( +.&1>5,-)+2 '$,171)E ? 0,3( &/$4"$>+2( &+7)+%&1( +&+4/5K$)13( 1( %&$.$)1(

%K5&13( 05))E?. N /$L",-&5&$( 1&+6+'E2( 6/5=1*( >+K$&( 'E6,30$&-( )$&+7)+( ,14+(

*+G==1O1$)&( %K5&13( 4"0$&( )$0+%&5&+7$)( 0,3( 4E%&/+6+( .+%&/+$)13( 1( )5'165O11( .+(

6/5=1*" Z/1%8( ID( '-0). �+,$$( &+6+D( 05))E$( )$0+%&5&*1( "'$,171'5H&%3( %( /5L>$/)+%&-H(

05))E?(SD(&5*(*5*('/$>3(.+1%*5(+.&1>5,-)+2(*/1'+2(3',3$&%3(*5*(>1)1>">(*'50/5&17)+2(

L5'1%1>+%&-H(+&(/5L>$/5(1%?+0)+2(*/1'+2(@16].

Q$&+0E( 0$O1>5O11( L5*,H75H&%3( '( 'E4+/$( *5K0+6+( i-6+( +&%7$&5( %/$01 1%?+0)E?

05))E?( .+( L505))+>"( ./5'1,"( RD( 60$( i L5'1%1&( +&( &+7)+%&1D( *+&+/"H( )$+4?+01>+(

.+,"71&-8( :$0+%&5&+*( 05))E?( >$&+0+'( '( &+>D( 7&+D( *5*( 1( "( 5,6+/1&>+'( 5../+*%1>5O11D(

'5K)E$( G*%&/$>">E( >+6"& 4E&-( ./+."#$)E( ./1( 'E4+/$( )$.+0?+03#$6+( ./5'1,5( R.

:5./1>$/D( ./1 R = i => IndexOf(i) Mod 10 == 0 4"0$&( 'E4/5)( *5K0E2( AV-E2( +&%7$&( 1(

'5K)E$(+&%7$&E(>+6"&(4E&-()$("7&$)E(Z/1%8(1).

�5%&+&)E$( >$&+0E( '*,H75H&( )1L*+75%&+&)E$( 1( 1L41/5&$,-)E$( =1,-&/ED(

%./+$*&1/+'5))E$( .+0( *+)*/$&)E2( &1.( %16)5,58( N( &+( K$( '/$>3( 1%%,$0+'5)1$(

?5/5*&$/1%&1*('$/45,-)+6+(1()$'$/45,-)+6+(.+'$0$)12(&/$4"$&%3(*5*()5()1L*1?D(&5*(1()5(

'E%+*1?(75%&+&5?8

F+0( 56/$61/+'5)1$>( '( +4#$>( %,"75$( .+)1>5$&%3( +4g$01)$)1$( )$%*+,-*1?(

G,$>$)&+'( '( $01)+$( O$,+$8( `0)1>( 1L( ./5'1,( 56/$61/+'5)13( >+K$&( 4E&-( 'E4+/(

G*%&/$>">+'( )5( ,+*5,-)E?( +4,5%&3?( 6/5=1*58( F/1( &5*+>( .+0?+0$( /5%7$&E( 0,3( *5K0+6+(

4,+*5( 05))E?D( %++&'$&%&'"H#1?( )$*+&+/+2( +4,5%&1( 6/5=1*5D( >+6"&( ./+1L'+01&-%3(

)$L5'1%1>+ +&(0/"61?(4,+*+'. _+605(0,3(/$<$)13(L50571('1L"5,1L5O11(05))E?(%(.+>+#-H

1? ./$0'5/1&$,-)+2(56/$65O11('+L>+K)+(./1>$)$)1$ .5/5,,$,-)E?(>$&+0+'D(&5*(*5*(+)1(

[14]:

! ./$0)5L)57$)E(0,3('E71%,$)13()$L5'1%1>E?(4,+*+'(05))E?C

! 1>$H&( )$+4?+01>"H( 0,3( 05))+2( L50571 ./+."%*)"H( %.+%+4)+%&-( .5>3&1( Z0+( XI8W(

U4Y%$*(0,3(6/5=17$%*+6+(./+O$%%+/5(G80);

! ./1(*+//$*&)+> 1%.+,-L+'5)11 /$%"/%+'(GPU L)571&$,-)+(Z0+(AVV(/5LM(./$'+%?+03&(

/$L",-&5&E(O$)&/5,-)+6+(./+O$%%+/58

_5*D( .1*+'53( ./+."%*)53( %.+%+4)+%&-( ./+O$%%+/5( GkV( 0+%&165$&( 346 GFLOPS

(346iAV
9
+.$/5O12(%(.,5'5H#$2( L5.3&+2('( %$*")0"M, '( &+ ('/$>3(*5*( 0,3 ./+O$%%+/5 CPU
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