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Topographic Survey Dir, TSD

National Mapping Agency, responsible for
topographic surveying, mapping and
geodetic control.
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. Bag;iﬁ:l_ind area 740km?
* Development in the north half

* 4 Reference Station covers 88%
All four are hosted by external
site owners

Fifth station is an operating
spare
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‘‘Reasons

+ Survey logistics of field crews — ease of use
+ Cost to users << conventional RTK

+ Consistent accuracy

+ Maintenance of ground marks

+ Greater control of operations




Communications

Internet

@

Eheed
Ay

— i -\ﬁ;':‘:'":ﬁ.n. j’

1 ]

24 .-\.""'ﬂ. |I

i . & !

AT 10 TR i bl ]
dp—=r i

Huwzr FEcr

ZYLET ia
Fannh (iAo

------

e ""‘ ik
AT 60 [0 R WA
.n,ﬁ'."ﬂ.'.-..L'.'_.J.'r-

Ly

Fa

AR 2007
AT 504 = 3

AT SR 250

s §

-

Router

| Router

Router
Cisco 1721

Cisco 1721

Cisco 1721

v

ADSL Modem

GPRS RTK Distribution
RINEX Data Distribution
Web Access
Access forremote management
from Munich

GSM/PSTN Network
RTK distribution to
rovers via dialup

64 KBit/sec Q
Frame Relay ===p —)

256 KBit/sec
Frame >
Connections BATELCO Relay
Connection

Frame Relay Cloud

——)

prvgrey

Cisco Firewall
Pix 501

A

I

o
=)
—_

Ll

Access Router
Cisco AS5350
60 ISDN Channels

LR LA G

> """4—‘5-;

. i".-\ﬁ."!':.r-lr‘ ’

! J?‘.-\. |
e LT i
— (A J

DellPowerEdge 1850
SpiderNetRTK Proxy
SpiderWeb Server
GNSS QC Server

Connection to
SLRB Network

]
l

DellPowerEdge 1850
Spider Network S ever
Spider Cluster Server
Spider Site Server

Al g



Products
* Real Time (covers all combinations of)
* IMAX RTCM v2.3
+ Nearest site RTCM v3.0
+ NTRIP
+ Single Site
= TCP/IP
* Access router
+ RINEX (at 1s and 30s for each site)
+ All sites 24h — 30s
* All sites 1h — 1s
* Each site 1Th — 1s




‘v Issues/Considerations
+ Site ownership and occupation
+ Site investigation — data logging
+ Proximity to utilities (power, telephone)
+ Weather/climate
+ Communication
+ Accuracy
+ Reliability
+ Availability/access
- * Equipment




Successful
+ Excellent GDOP - typically < 5

GOOP for SLEB




Successful
+ Excellent tracking — typically = 7 SVs

Ho SV for SLERB
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Successful
+ Very low cycle slips — typically < 3

Cycle Slips for SLRB
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Successful

S

*''\ ¢+ Communication
+ High quality
+ Some outages — mostly on internet link
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R
. Additional tasks
| + 3D transformation model — geometric

relative geoid model — 2 to 3cm in
position, 3-5cm for orthometric heights

450+
ronts | AE | AN | AH

Max | 0.099 | 0.093 | 0.180
Min | 0.000 | 0.000 | 0.000
Mean | 0.021 | 0.000 | 0.022
SD | 0.018 | 0.032 | 0.054
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% Additional tasks

+ Software development to document long

term system operation (short term is
OK)

+ QA measures — permanent rover — govt
building and IT infrastructure

* Future expansion
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- v Conclusion
- + Very strong foundation for future
surveying activities
+ Other users especially private sector
+ Other applications beyond surveying

+ Qpportunity to privatise operation in
the future




http://82.194.61.180/spiderweb/frmIndex.aspx
www.slrb.gov.bh

Shukran


http://82.194.61.180/spiderweb/frmIndex.aspx

