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A NRTK can be seen under two aspects: 
topographic and data transmission

state of art of NRTK in Italy

DISTART Network

building of the Network both in the topographic
aspect and in the data transmission aspect

analyze: NAP
latency time
baudrate (not strictly necessary)

TOPICS
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THE STATE OF ART OF THE NRTK
IN ITALY
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THE DISTART NETWORK

Control Centre
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GNSS PERMANENT STATION

Reggio Emilia
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CONTROL CENTRE nearby Univ. of BOLOGNA

•10/01/2003 – 02/02/2004: GPSNet
•07/04/2004 – 31/03/2005 : Geo++® GNSMART
•05/04/2005 – now: GPS Spider installed on Intel(R) 
Pentium(R) 4 with CPU of 2.60GHz and 512MB RAM with
OS Win XP
•3 GSM modems and NTRIP
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DATA TRANSMISSION NETWORK SCHEME
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PERMANENT STATION  - CONTROL CENTRE

ADSL/GARR

NAP - Neutral Access Point
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PERMANENT STATION  - CONTROL CENTRE

ADSL/GARR

NAP - Neutral Access Point



8th Bilateral Geodetic Meeting Poland-Italy Wrocław (Poland), 22-24 June 2006 10

NAP - Neutral Access Point

PERMANENT STATION  - CONTROL CENTRE

GARR ROUTE
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LATENCY TIME 

RTCM DECODER 
SW (checked with
VisualPulse sw)
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GARR route (Forlì-Bologna)

h. 08.00 week day h. 17.00

se
c

1”
0.8”

interruption of 5’30”

latency >1.5” for average times of 3’ (max time 6’)

LATENCY TIME
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ADSL/GARR route Reggio Emilia - Bologna
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LATENCY TIME 
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BPS ANALYSIS (not strictly necessary)

PRTG SW (check with NetLimiter sw)
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BPS ANALYSIS 

bp
s

GARR Network route Forlì - Bologna

h. 12.25 weekday h. 19.18

0,000

1.000,000

2.000,000

3.000,000

4.000,000

5.000,000

6.000,000

7.000,000

8.000,000

9.000,000

10.000,000

interrupted

h. 17.07-18.42



8th Bilateral Geodetic Meeting Poland-Italy Wrocław (Poland), 22-24 June 2006 16

BPS ANALYSIS 

bp
s

ADSL/GARR Network route Pesaro - Bologna

h. 08.36 weekday h. 18.49



8th Bilateral Geodetic Meeting Poland-Italy Wrocław (Poland), 22-24 June 2006 17

RTCM 3.0 FORMAT TRANSMISSION
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RTCM 3.0 FORMAT TRANSMISSION

10 kbps

bit rate (bps) 

on Pesaro route 
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with 8-12 satellites (PRTG sw)
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RTCM 2.3 vs. 3.0 ANALYSIS

THE TESTS VERIFIED:
• RTCM 2.3 (type 18,19 or 20,21 is equivalent): the baud rate for 

each satellite is 600 bps
• RTCM 3.0 (type 1003): the baud rate for each satellite is 150 bps
• RTCM 3.0 (type 1004): the baud rate for each satellite is 200 bps
• the latency time of RTCM 3.0 is lower than RTCM 2.3 of 0.2 “

the latency time and the baud rate differencies between 
the two formats aren't significant concerning 

data transmission
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TIME MACHINE SINCHRONIZATION

Control Centre Computer
sinchronized with a

NTP (Network Time Protocol) server: 
ntp1.ien.it



8th Bilateral Geodetic Meeting Poland-Italy Wrocław (Poland), 22-24 June 2006 21

ANTENNA CABLE SIGNAL ATTENUATION

RG-213 [dB]

Frequency 20 [m] 30 [m] 40 [m]

L1 7.04 10.56 14.08

L2 5.92 8.88 11.84 8.96.64.5L2

9.87.354.9L1

40 [m]30 [m]20 [m]Frequency

FSJ1-50A [dB]

sign= 20*log10(V1/V2) 
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CONCLUSIONS

WITH THIS STUDY DISTART PROPOSES A STANDARD, 

POSSIBLY CERTIFIED, FOR THE NRTK INSTALLATION

1. TEQC + ELETTROMAGNETIC INTERFERENCE ANALYSIS

2. DATA TRANSMISSION ANALYSIS:
• traceroute for the determination of NAPs and evaluation of the 

delay
• latency times analysis
• baud rate (bps) analysis on the route GNSS Permanent Station –

Control Centre (not strictly necessary)

3. analysis of the components (e.g. antenna cables, antenna’s 
calibration,...) of the GNSS Permanent Stations
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