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INTRODUZIONE
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2 RIFERIMENTO NORMATIVO DELLA RETE
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3 RAPPORTI CON L'EUREF
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4 STRUTTURA DELLA RETE AL 31 DICEMBRE 2010
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5 CENTRO DI CONTROLLO

41% 9% .1#2& +& -%.1&!% *#, *0p,, +&3%8&WP* 3H# &+3&H#+ #,# " $O.IH#I& +

9( )&%$ > 5% 4+2& +# '<% '#.1%3> &, )S P& .%-+#,% &+ 1%<) $%#,%
#1S#3%S$. # $%!1% +1%$+%! *H#1& 3%+- + #HEDR3IR0.1&I& 41&,&22#+* #+'5% %
$:81% % & ', 'O *& )$W'&.& +% )%$ $+&SVRLH- 8K 1%<) $%oH, % HISHI%S. &,
B!, % # -%+%$H2& +% *& &% | 64%.!1& 3%+ + H&'H#& +%, ) $!#,%
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UTENTE REAL TIME
ORBITE E CLOCK DI
PRECISIONE
NTRIP  —— RICM |
STAZIONE 1
STAZIONE 2
INTERNET—— GNSS SpiderNET
PORTALE WEB | .
(http://147.162.229.63/ RINEX
ARCHIVIO Webfindexphp) |
UTENTE

POST-PROCESSING

% ' $$%28& +& 3%+- + *& 4.% %.1%$+#<%+!% &I?< *#9 # $ %
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"$$%2& +% *& $%!1% $%-& +#,% #+2&'5P =4%, #, %90,8€3% .1#H2& +& #,%
'$$%2& +% 3&%+% '#,' ## #4! <#I&'H<Y%+!% *#H#SW %&#H (  )&*%3$ .4,#
#.9% %%, ) ,& + $<#! *#1411% % .|1#2& +&
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#* $%> .''B&%.#+4 3> 3& % #H)H#H .+ ', [ %-#1% #,# "$O.H&+
*&$%I#<%+1% 3&# H +3%'%> )%$ =4#+! FUFEH2& +& *%, +.3$2&
+& &'# 9 P! -$4#S % #+ +? *& &#3%> & W'D . + ',,%-#& #* 4+ '#.1%$
'<4+% .4 ) $!1% *&3%$.% '5% &+3&# & *#1& #,MI&PO3&H# H % IH2& +& *&
%,,4+ > %.1$%> %+%28&8# % %$ +#> '5% 4. #+ -BF+5&<;,%> . + ' ,,%-#1% #*
A+ '#.1%$ &+ < *#,&# @',&%+! | '#.1%$A 64%!&< > # A4A# 3 > H<&# &
&'+ # " SOMHI& +

+ &+%> % #2& +& *& &'%+2#> $%3&. > &% 9B&%3&! $& ) '+ % Y%-+#-

0 %&#: &+3&H+ & *#1& &+ 1%<) $%#,% #* 420$3%$ )$%.%+!% +%,,# " $O.1#1& +
) *& &H1%S #U&HI% & $&'V3&! $& T H'EPW %&H (1 )&* %S *%.'$&!! =4&

!



5.1

5.2

Software Leica GNSS Spider

S %8 ()&% )%$<Y6!1% *& ' +1$ 3% % -%6.185% &+ <* 'Yo+I$H,&224!
A+# $%1% *& 28 +& ( )%$ 3&# $%< 1 + JHSMRS %.. )%$<%!1% &, ' +1$,, &+
196<) $%6#,% *%,,GHI&3&1? *%,,% .1#2& +& YBBo=AYLEH> Yo.. )%$<%!1% #+'5%
A+# 3%$& &'H *&SYIH *%, # 1$%.Vo+2# *06& YUYH 1H2& +06> + +'5P *& HS&'HS,&
“HH# <%< $&H o, # 1%, # &+ 'H. *& | B <HTHIBEY2E& +% #, 1%<) )$%.1#:& &
64%.! . I"#$% ' +I$ | # '5% 14119 % IH2& +& BHSSIH<Y+1% 4+28 +H+1&> 5%

3%*#+ 4+ +4<%$ .4 &'&%+1% *& #1%,,&!& BB, 95+ 85%28& +& *& $%!% )$%'&.% % '5%

&t *8&.) +&;&,% 4+# . [ 42& +% *& $%!% #* #<IRALIR' <% &+!%$&

#106+&'H *& 'SUH2E +9b *%b,,% ' $$%28& +& '5Y- I <D0+H%  %$1% #-& M%+&
0, # %1% .+ [ %* | % & ##+ 44+ & +&%<% *8& ' $$%28 +& #=4&.&1% #
(S 3 M A+ -$&- & *& MH2& +& # *& WSHH24%.1% *4% 1%'+&'5% D * 341#
#,% *&3%$.% 18) , -&% +%, $<H *0& *#1& GA¥K % & D & $<H  +%,#
3%$.& +% %S %+ &, S<H#  +%, #3%$.8% %S /

Controllo e gestione dei files RINEX

L IHS% (0 )&*%$ )AQ '$UHS% & &%. | 986 *&3%$.% 28 +& &+ <*
HAL + < > JHSI%+* *HE& &%. 'SUHI& *H#,% 1% BBEHE % .HI&H:&,& &+ $%< !>
)AS% 'SUott+* & #)HSI&SY *#, 4. *& HHE&B+BUH % *%, # H2& +%  &%. |
B0+ L+ SUHI& A H% SHE&H <%+I$% =486 %' +*& .+ 'SUHI& .4
#.9% *&HSEH

H# ' +306+28 +% 4+8&3%S$.H#,% %, )%S$ # Yo+ «BHHRE&AY%.1& &,%. H<<%!I% I
HEHISE #, #+A<%BE'E %S &, + <% &% %.19046 )68 * %.%<)& F

pado032F.090
,+<% &%D'.E'<).IF

- & )$&<& =M HOHIDE &+*&I&FAH+ &, 'BBUOHD %S # I#28& +%
)%$<H+00+1% *& #* 3#:]

- 4+ HA<%S #1$% '& $% &H*&'H &, +4<%$ *%, 98, B+ *H  # |
)%$ -, & #++8& ;&.%.18,8 1 9)%$ %.%<)&  VWoIHHS. 1]

S A+H N%SH %%, #, #:%! &+-,%.% O*H# # PARESE6 #,, $H . H$% *& $& %$&<Yo+!
H#, <%$&*&H+ *& ($%%+"&'5 )%$ & | # %' +9 +%,, %.%<)& .)$# .&
$& %6$&.% #,, $# YoH> .&H# %  #,% * 4+ 2%$ %S & | #
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8 ESPERIENZE

8.1

Analisi di consistenza di Reti GPS
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1 0 )$I#E >)%S -+& #,!$ )%BH! $% #:&,&\#! #,, #'%.. #,#3%'% C>

& #.1%$ 5.1 #$? 1 )8 : < 4+1) &+). $%,#1&3& #,# %1% (
%+%! .+ %,%+#!& +%,,# &+%.!$# . ! 1H#+1% =#& D ) ..&;&,% .%,%2& +#$% %
"HBE&'HS% , 1S%H< $%,#I&3 #,,# IH#2& +% *&IB DU ' <% < .I$H#! &+ &-4%#
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12.2

12.3

!

Possibili applicazioni

%$ =4#+! $&-A#HS*# A+# 41&,% #)),&'H2& +% YBBI&'H'#S% > .& # P& %P&<Yo+!

&+ #HPI&' #3% #,# )2& +% $%,#&3# #, <#, 4928 +HPb,, HI&'H<Y+! *#I& *#

4+ $&'%3&! $% + #!1&> &, '%N+!$ *& '+I$# ¥ D #.&&H #* #'% %S #,
$&'%3&! $% *& -+& .M#H2& +% )%$<H#+%+!% % )BR'UWBBC 4+# + 1& &'# &+ 1%<)
$%#,% *%, <#+'#] &+3& *%& *#1& *# 4+# |H2QEBAS *& $%!% & H#H..)%+.& +%
$%=4%+!% *& &+3& *& *#1& *#8& .&+- &> &Y0\WEHS Y #, )%$. +#,% *& -%.1& +%
*%,# %1% *& $&'%3%P% 4+ #33& HA<H&' &+IWBEY> *& $%H#-&$% )&S
3%, '%<%+!% +%, '+I#I#HS% & $%.) +.#,&,& , BB HWRE& +& )%S<H+%+I& %> *&
'+.%-4%+2#> *& ,&<&HP% #, <#..&< # )% S*EML%&

+,1$%> 41&,822#+* | )2& +% > #$%;;% ) .%0;85$%0--%$% &+ .1#2& +% .&+- # 4+
YA+ $&,%3#! *# 4+ &%+! *%, . # %!%

Possibili miglioramenti

+ &+%> & %3&*%N+2&#+ #,'4+% ,&<&H2& +&$W0, . &, '4& .4)%$H<%+!
)%$<%!1%%$%:;;% *& <&-,& $#$% ,% .4% )% $<#+®.%+% ' +.&.1% +%, #!! '5%>
=4+ & 1$HMH+ & <%.#--& > > 1% "+1%+41& +%, 4., *& *#& &+

$<#! > ++'$%# &%. [*& ..%$3# 2& +% % + + )%$<%!1% *& 1%+%$%
&+ "+ *& % %N& ,'H#.& <% % )%$4$#2& <&WB&'E% + ,1$%> ISH!IH+ &
<%.#--& % '+1%+%+& & WHIH<N!$& *& ' $$U2R0,,% #.& % *%,, ).%4* $H#+-%
+%& ,4.& *& *#1& &+ $<#! > *003% ) 198 #"%*%$% #+'5% #& ,4..& *& *HI& &+

$<#! "H%H%HI& & <%.H#--& 1 $%,#1&3&#,,% % %<WN$&*& ( %
$%,#1&3& #,,% % %<%$&*& (  )%N$ $+&IBU2E R



13

13.1

MONITORAGGIO RETE GPS VENETO CON BNC

Analisi PPP delle stazioni permanenti

<% #'%++# #, JHSH-S# %' %*%+1%> &, . "#$%)%$<%!1% *& 1%+%$% ,%
" S&HH#1% )$%'&.% *& 4+ )A+] #,, &+1%S+ *UEE$%S$ %.%<)& 4+ 41%+1% )$ 33&.!
*& "H$,, %S 4+# IH2& +% )%<#+%+1%> 4 HNS B & H2& +% &+ #
'B&H<H! $%'&% &+! .&I& +&+-9

19%.1. .3 ,1& *#, )%3. +#,% *& -%.!1& +% *%,# (%'%+%! S#++ < .I$#! '5%>
CHENS & )%5<%!1% *& 1%+%$% &, ) .&2& +AL%& 4+ )4+! '+ 4+ -$HF *&
)$%'&.& +% &+ # '<>'5% D 4+ 3#, $% )&AIHIASH! )%$ %..%$% 4+ <%! * '5%
++ 41&,822# % ' $$%2& +& *& %$%0+2&#,&

& .%-4&! & $&) P+ & -B# &'&  )%$ % H2ROS<H+%+!& *%,,# %!1% ( Y%+%!
& &H*&H+ Y% IHPEH2E& +& +%, 1%<) *%,, Y B BRH+E&<W!ISE&H Y =4 #: *& -+&
JH2& +% " $$%!1% &+ 1%<) $%#,% $&.)%!! ##, $%3*& $& %P&<%+! !1%+4!
#IS#3%S$.  %.#, $H2& +% '+ . "#3% %$+%.% <) %% %. #5& )N &,
$#--&4+-&<%+! *& 4+ #F! *%,, $*&+% *& < I$# % ' $*E&+#% *& 4+ )4+!

&.. N%+41% *# &+ <*#,&!?7 % =4%,,% *%.,,!%.. )4+! 11%+41% 4 #+* %
"$5%28& +& *& %P%+28&#,& *& $%!% D *& '&$HME& 64%.! $&.4,1#! *&< \$# 4+#
A+ )%P $<H#+'% *&  +%,,H# ' $P%2& +% *%, # §2& +% *& 4+ )4+ &+ 1%<)
$%#,% . )SHN4N % "+ F+IH#! "+ 4+ %<),&% < *%,, *& 1H2& +% .&+- # &+ *4%
$%=4%+2% #.# .4, <%!* *%& <&+&<& =4#*$HK>%.'$&! &+ )HIH-$#H 0 >
'5% )$*4'%3#H 4+# ' $$%2& +% &+ #H*  <WIP& SHEK%IS&#H H.&H+* A+t
&<)$%'&. +% *%,, $*&+% *& '&$'H <N!P& &+ =4 '#

%8 -$H# &'8& # Yo-483%> N%+41& '+ > 3%+)$188 Y SHSEH2& +& 1%<) $#.&
+00,, #E' *& '&SH  $% *0b, # ' $r&HHH $* O3> *0o, # ' S&HHHE 1 O % *%p, #

' SEEAHHI 64 1# O %S —+& IH2& +9% )%S<H+%o+ U6, ¥ %1% ( %o+%! $&.)%! #,
3#, $% *& $& %$&<Yo+! *0o, # A#) .8&28& +% HYRIH+I% . "#$% %$+%.%
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13.2 Throughput e Latenza

4% % .I#2& +& )%P<#+%+!& *%,# %!% ( Y%t %..%%$% HI&'H!%
'H106<) $H+WH<Y+1% +%, . I"#$% *%, '<% $&) B! &+ &-4A%# &Q
)%$<%!1% *& < +&! $#$,% &+ 1%<) $%#,%

17 / #&

(& &.! -$#<<& *& 15$ 4-5)4! % #1%+2# )$ * 1& *#. + $&) $!#1& +%,,% &-4$%
% 0 $&.)%!&3#<%+!1% ..& %3&*%+28&#+ &, 8d+#HBHR! *& 1411& -,& .I$%#H<. *&
*#1& )$ 3%+&%+!& *#,,% JH#28& +& )%$<#+%+186*V0, Ib1%0!
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14 FERMO STAZIONI PERMANENTI
& %-4&! & #,%-#+ % .'5%*% '5% $&) $1H+#% &+ '4& % .H#2& +& )%I<H+%+!&
*00,# %!% ( %+%! .+ 1#1% 4 $& .%P3&28H WH'& &'H2& +% *%& < 1&3& *%, , $
<#+'#! 44+2& +#<%+!
I#2& +%FR&
%.) +.#;&,% , '#,% F #+&, %3$3%.!%¥4svatorio Astronomico - Universita di Padova)
+&2& %$<F O
+I#IH &, $%.) +.#;&,% , '#,% 3&# % <#&, &HP#!

#1ADH# *%, %< F *&#;&,&!#28& +% *%, # ) $IHE& #, $&'%3&! $% &+ .%-4&! # #3 $&
*& <#H+41%+2& +%

&+% %$< F

I#2& +%F73

%.) +.#:,&,% , '#,% F (&#++& & #'&* 9 -%+2&HMHH&! $& P 3&+'&#H *& %,,4+:
+&2& %$<F

+I#IH &, $%.) +.#;&,% , '#,% 3&# % <#&, &HFH!

#14B# *%, %< F $&*% &+8&2& +% *%,,% &<)UWt28.WES *&  ++ ' <#&;&,&
"+ &, ", %-#<%+! # .%$3%$ *%,,# %1% ( %+%!

<A+&'#H2& +&F *) 3#$&Y 1%,% +#1% % '‘H<,& <%, #,, $# $%.) +.#;&,% *%, ,#
JH2& +% )%B<H#+%+1% *& > 1% #+ Y+lH.. > HHH #'4+ <#, 4+28& +#<%+!
4"%..&3#<%+1% '& $&<H+*# #, +4 3 $%.) +.#,& BIHHHE & H'&*

&+% %P$< F

++ #2& +&F &+ *#l# & $8&%.'% # ' <4+&H#$% )%P 1%,% + '+ (&H++& &
HE&* % -,& .& )&Yo-# ' <% )$ '%*%NS% &+, " B ,42& +% *%,, )$ ;,%<#



I#2& +%R

%.) +.#;&,% , '#,% F*$ +! +& #3&+#! 9 $)H3 %-& +% %+%! &)#P&<Y%+! *&
%,,4+ :

+8&2& %$<F O
+I#IH &, $%.) +.#;&,% , '#,% 3&# % <#&, &HP#! 0

#IASH *%, %$<F &+1%P$$42& +% *& ' ++%..& +B0& ¥4 # . )%+.& +%
"HISH! T+ )%SH! $% 1%,% +&' 5% $+&.'% &0$3&2&

<L+&H2& +&F # %-& +% %+%! . )%+*% 1%<) $#<%+1% &, '+HISH! *&
"++9%..& +% &+1%$5+%! '+ %,%' < #,&# )%P PHLHEKE+E.I1$H2& +% &+!%S+#

&+% %$<F

++ #H2& +&F &, *$  +!+& #3&+#! 1%,% +# #, &+ *#l# )%$
'<4+&'H$% &, +4 3 &+*&$&22  *%, $&'%3&! $% *&

1428 +%R,
%.) +H#,8,% , HF % < -&+ #3%$+# 9 %)4%H0 *& &I %, #:

+8&28& %$< F

I &, $96.) +.#:&,% , 'H#,% 3&H Y% <H&, P!

HIASH *%, %$< F -4#.] *& SHS* *&.0 *%, ' <)4198P6 -%.18.'% &, $&'%3&! $% *&

<A4+8&'H2& +&F .& D $&'58%.! | &+1%$3%+! 4 MR+ *0b, # *&IH %$$ +
)%$ . 1&IA2& +%6 *%b, 19622 *H++%--&H!

&+% %$< F

++ H#2& +&F *) # . .1&142& +% *& S5#$* *&.0 *Pp4!%3$ '5% -%.!&.'% &, $&'%3&! $%
*& H U H%.& 1% '+ ()& %S + + $&)HPIY% &<<U*&HIH<%+!% # 'HAH *&
<*& &H2& +% *%,,% &<) .H#2& +& *%, $&'Y%3I&BRM;&,&<%+! *%,,% 3%"5&%
&<) 1H2& +& 5# )%P<%.. *& $&.1#,&,&3% &, 'YH-#<



I#2& +%F

%.) +#,&% ,"#% F -%< &% %! 9$#3 %-&+% %+%! &HE&<%+! *&
%,,4+ :

+&2& %$<F O
+I#IH &, $%.) +.#;&,% , '#,% 3&# Y%<#&, &FH#D

#IASH *%, %$<F &+1%P$$42& +% *& ' ++%..& +B0& ¥4 # . )%+.& +%
"HISH! T+ )%SH! $% 1%,% +&' 5% $+&.'% &0$3&2&

<L+&H2& +&F # %-& +% %+%! . )%+*% 1%<) $#<Y%+1% &, '+HISH! *&

"+49%..& +% &+!1%3$+%! '+ %,%' < #,&# )% IR #E&<E&+&.IFH2& +% &+%S+#
$&'%3&! $% *&  $%.WH# 43& %$3&2& % .&oHA+R'H2& +% )%$ $&.1#;&,&%% &,

", %-#<%+!

++ H#2& +&F &, -% < &$' ,,%! 5# &+3&#! 4+#&sH, &+*# 0 )%$
'<4+&'H#B% '5% 1411& & *HI& <#+'H+HI& #SH++ B3A! #.5 HP*

I#2& +%F

%.) +.#;&% , '#,% F*$ #.&< $<%+# 9 %-& +9806+%)! :

+&2& %N$<F 1
+HI#IH &, $%.) +.#,&,% , '#,% 3&# % <#H&, &HF#!

#14BH *%, %< F $N&S) .1#2& +% *& WHIH<VBRHARL +% *#1& | $HP& #* %'
*# )#$1% *%, $&'%3&! $% *&

<A+&H2& +&F &, Y%S$. +#,% *%,  &<).1# % 3% )%'& &5% .4 %$3%$ (
)&*%$ )%S$ # $&'V28& +% *%& *H& | SHSBWH, $&'%3&! $% *&

&+% %P< F

++ 128 +&F % &<) JH2& +& *%, $&'%3&! $Y0)*&+ 3%-+&S% *V% &+&1% #II$HI%S.
#'%.. 51) #, $&'%3&! $% .1%..



I#2& +%F76

%.) +#,&,% , '#,%F 1% #+ #$#.' 9 <4+%*& B +# $%# & $.% '+ <&'5%:
+&2& %$<F

+HI#IH &, $%.) +.#,&,% , '#,% 3&# % <#H&, &HF#!

#I4$# *%, %$< F + + .)%'& &'#!# *# $%.) +.#,& H%

&+% %$< F
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ACRONIMI
& %,%+#+ & )B&+'&)#,& #'$ +&<& $&'S&HIHR H84% $%,#28& +%F

- (F(# .&I&+&+ K.1%<

- F %+!$ +1%$*&)#P&<%+1#,% *& 14*& %*&NRIH#2&#,&

- CF %#, &<% C&+%<#!&'

- F #31# %'+&# %-& +#,%

- F &1%<# + $<#1&3 %$P&! $&#,%

- F 43)%#+ #l4< 1

- 8(0F8$,* (% *%!& K.1%< 10

- F 4%)%#+ %$$%.!$&#, % %$%+'% $H#<%

- F -%+2&# %-& +#,% )%$ # $%3%+2& +% %2&+% <;&%+#,% *%,
%+%!

- (F &M %'+& (% <%!$&

- (F &I %+& *& #! )%S$ (% <%!$&

- ( F( #, #3&#&+ #1%,,&1% K.1%<

- F %!"$0 $#+.) $! 3&# +1%%$+%! $! "

- F #& %'5+&%#, <<&.&+ $ #3&!&<% %$3&%.

- IF %'%&3%%$ +*%)%+*%+! R'5#+-%

- IF #.1%%$ 4R&,&#$K ' $$%'1& +

- IF <)$ 3%* #.!1%$ 4R&,&#BK ' $3%'& +

- (F %&# (% &%

- 6F64#,&K +$,

- 6 F $#+. #!%H *&!H64#,&'K 5%'O



